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@enepanbHas paboyas mporpamma no ydyeOHoMy mpenmery «MaremaTuka» (MpenMeTHas
obmacte «MaremaTnka ¥ HH(pOpMaTHKa») (anee COOTBETCTBEHHO — IMporpamMma MO MaTeMaTHKe,
MaTeMaTHKa) BKJIIOYAET MOSICHUTEIbHYIO3aIUCKY, COAEpkKaHUE O0yUeHMsI, IUIAaHUPYEMBbIE PE3YJIbTAThI
OCBOEHHUSI IPOTPaMMBbI 10 MaTEMATHUKE, TEMAaTUYECKOE IUIAHUPOBAHHUE.

MHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo maremaruke it oOydaromuxcsi 5-9 kjmaccoB pazpaboranana ocnoBe @I'OC
O0OO. B mnporpamme no MareMaThKe Yy4YTeHbl ujeu U mnoJjoxxkeHus KoHuenuuu pa3BuTHs
MaTeMaTH4eckoro oopasoBanus B Poccuiickoit dexepannu.
[IpenmeroM  MaremMaTWKH — SBISIOTCS  (YHIAMEHTAIBbHBIE  CTPYKTYphl — HAIlero  Mupa —
MPOCTPAHCTBEHHBIE (OPMBI M KOJIWYECTBEHHBIE OTHOMICHHS (OT MPOCTEHWINNX, YCBaWBAEMBIX B
HETIOCPEJICTBEHHOM OIIBITE, /IO JOCTaTOYHO CJIOKHBIX, HEOOXOJWMBIX ISl pPa3BUTHS HAYYHBIX U
MPUKIAJHBIX uael). MaremaTndeckre 3HaHHs 00eCIeYnBalOT IOHUMAHUE TPUHIIMIIOB YCTPOHCTBA U
WCTIOJIb30BAHUST COBPEMEHHOW TEXHUKH, BOCIIPUSATHE U MHTEPIPETALNIO CONUATBHOM, SKOHOMHYECKOH,
MOJIUTHYECKOW MH(POPMAIIUH, TAI0T BO3MOXHOCTH BBITIONHATH PACUYETHl M COCTABJISITH AITOPHTMBI,
HAXOJIUTh ¥ PUMEHATH ()OPMYIIBI, BIAJAETh MPAKTUICCKUMHU TPUEMaMH TEOMETPUIECKUX U3MEPEHUI 1
MOCTPOSHHA, YUTATh WH(OPMAIIHIO, TIPEJICTABICHHYIO B BUIE TaOIUI, TUarpaMM M rpa(ukoB, KHUTh B
YCIIOBHSIX HEOTIPECNEHHOCTH U TIOHUMATh BEPOSTHOCTHBIN XapakTep CIy4alHbIX COOBITHI.
W3yuenne wmaremMatuku QOPMHPYET Y OOYJAIONIMXCS MaTeMAaTHYeCKUH CTHIIb MBIIUICHHS,
TIPOSIBJISIFOIIUIACS B OTIPEIENEHHBIX YMCTBEHHBIX HaBbIKaX. OOyJaromuecsiocBanBaloT TAKHE TMPUEMBI
u METO/bl MBIILJICHUS, Kak WUHAYKIUS U JeTyKIHS,
00001IeHNE W KOHKpETH3alMs, aHaiu3 W CHHTEe3, Kilaccupukamus ¢ CHCTeMaTH3aIus,
abctparupoBanue U aHajmorusi. OOBEKTHl MaTeMaTHYECKMX YMO3aKIIOUEeHUH, MpaBWiIa UX
KOHCTPYHPOBAHHUSI PACKPBHIBAIOT MEXAaHMU3M JIOTHYECKUX MOCTPOEHHM, CIOCOOCTBYIOT BBIPaOOTKE
yMeHHusl (GOpMynupoBaTh, OOOCHOBBIBAaTH U JIOKa3bIBaTh CYXACHUS, TEM CaMbIM pa3BHBAIOT
jJoruyeckoe MblieHHe. M3yuenne maTtematuku obecreunBaeT GOPMHUpPOBAHUE AITOPUTMHUYECKON
KOMITOHEHTHI MBIIIJICHHUS] ¥ BOCIUTaHHE YMEHUNIEHCTBOBATD 1o 3aJJaHHBIM
aJIropuTMaMm, COBEPIICHCTBOBATh U3BECTHBIE W KOHCTPYHpPOBaTh HOBbIE. B
IIpoLiecce PElIeHUs 3a/1a4 — OCHOBOI y4eOHOM JeATeNbHOCTH Ha YpOKaxX MaTeMaTUKH — Pa3BUBAIOTCS
TBOpYECKas U MPUKIIAIHAsE CTOPOHBI MbllIeHHs. OOydyeHrne MaTeMaTike JaéT BO3MOXKHOCTh Pa3BUBATh
y 00y4arouuxcs TOUHYIO, PAllUOHAIbHYI0 M HH(POPMATUBHYIO pedb, YMEHHE OTOuUpaTh Hauboliee
MOAXOIAUTUESI3bIKOBBIE, CUMBOJIMUECKUE, TpaduiyecKie CpeaCcTBa AJIsl BBIPAXKEHUS CYKICHHUHN U
HATrJIATHOTO WX MPEICTaBICHHUS.
[Ipy wu3ydeHMH MaTeMaTHKU OCYIIECTBIsETCS oOOIIee 3HAKOMCTBO C METOAaMHM TO3HAHUS
NEUCTBUTENBLHOCTH, MPEICTABICHUSIMA O TIPEIMETe U METOAaX MaTeMaTUKH, UX OTIMYHH OT METO/I0B
JIPYTUX €CTECTBEHHBIX U TYMaHHTApHBIX HAyK, 00 OCOOEHHOCTSAX MPUMEHEHHUS MaTeMaTHUKU Ui
pElIeHNs HayYHBIX U MPUKJIAJAHBIX 3a/1a4.

HpI/IOpI/ITeTHHMI/I OCIsIMHA 06y’-IeHI/I}I MaTeMaTHKe B 5—9 Kiaccax SBJISIOTCH: (l)OpMI/IPOBaHI/Ie

HCHTPAJIbHBIX MAaTEMATHYCCKUX MMOHATUMN (‘H/ICJ'IO, BCJIIMYMHA,
reoOMETpHUYCCKaA (bnrypa, INEpeMCHHas, BEPOATHOCTD, Q)YHKI_II/IH), O6€CHG‘II/IB8.IOH_[I/IX MPECMCTBCHHOCTDb
" NCPCIICKTUBHOCTb MATEMATUYCCKOT'O O6pa3OBaHI/I$I 06yqa101unxc;1;

IIOABCICHUC 06yqarom1/1xcs[ Ha JAOOCTYIIHOM [Jid HHX YPOBHC K OCO3HAHHWIO B3aHUMOCBI3U
MaTEMaTUKU M OKpyXKaromiero Mupa, INOHUMAHHUEC MATCMATUKKW KaK 4YaCTU 06H.Iefl KYJIBTYPbI
YCJI0BCYCCTBA,

Pa3BUTUC HHTCIUICKTYAJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEH 06yqa10m1/1x05{, IMO03HABaTEIbLHOM
AKTUBHOCTH, HCCICIOBATCIbCKUX YMCHHﬁ, KPUTHYHOCTH MbBIINUJICHUS, HWHTCPECa K H3YUCHUIO
MaTEMaTHUKU,

(I)OpMI/IpOBaHI/IC (I)YHKHHOHaHLHOﬁ MaTeMaTH4eCKOi T'paMOTHOCTU: YMCHUA PpPacCllO3HABATH
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MPOSIBJICHUST MaTEMAaTUYECKHX IOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B PEalTbHBIX >KU3HEHHBIX
CHUTyallUsIX M TPH H3YYEHUH JPYIHMX Yy4eOHBIX TPEAMETOB, NPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (POPMYIUPOBATh UX HA SI3bIKEMAaTEMAaTUKHU U CO3JaBaTh MaTEeMaTHYECKUE MOJIECIH,
IIPUMEHATh OCBOCHHBIN MaTeMaTU4YECKUM anmnapar Ajs pelieHus IPaKTUKO-OpUEHTUPOBAHHbBIX 3a/1a4,
UHTEPIPETUPOBATH U OLIEHUBATh NOJYyUEHHbIE PE3YIIbTATHI.

OcCHOBHBIC JIMHUU COJEp)KaHUS TPOrpaMMbl MO Marematuke B 5-9 kmaccax: «Ywucna u
BBIUMCIICHUS», «AnreOpa» («AnreOpamdeckue BBIPAKCHUS», «YpaBHEHHS W HEPaBEHCTBAY),
«DyHKIMNY, «I'eomerpus» («I'eomerpruueckue GUrypsl U UX CBOMCTBAY,

«3mMepeHne TreoMeTpUYECKUX BEIUYMH»), «BepostHocTs W craTucTUKa». JlaHHBIE JIMHUU
Pa3BUBAIOTCS NApAJUIEIbHO, KaXK/1asl B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OIHAKO HE HE3aBHCUMO
OJIHAa OT APYTroii, a B TECHOM KOHTAaKTE U B3aUMOJICHCTBUHU.

CopepxaHue TmporpaMMbl IO MaTeMaTHKe, pachpeleNéHHOe M0 TrojaM  oO0ydeHHs,
CTPYKTYpUPOBAHO TakuUM 00pa3oM, YTOObl KO BCEM OCHOBHBIM, IPHUHIMIIHAIBHBIM BOIPOCAM
oOyuaroniyecs: o0Opallagiuch HEOJHOKPAaTHO, 4YTOObI OBJIAJICHHME MaTeMAaTUYECKUMHU MOHSTUSIMU U
HaBbIKAMU OCYILECTBISUIOCH IOCJIEJIOBATEIbHO W MOCTYNATEIbHO, C COOJIOACHUEM MpHUHIUIA
MIPEEMCTBEHHOCTH, a HOBBIE 3HAHUS BKJIIOYAINCh B OOLIYIO CUCTEMY MaTeMaTHUECKUX IIPEICTaBICHUM
oOyuarouuxcs, paciupsis u yriryonss e€, o0pa3ys NpoyHble MHOKECTBEHHBIE CBSI3U.

B cootBerctBHn ¢ ®I'OC OO0 Maremarnka SIBISETCS 005S3aTeIbHBIM YI€OHBIM TPEIMETOM Ha
YpOBHE OCHOBHOTO oOmiero oOpaszoBanms. B 5-9 kmaccax maremaTwka TPaJWIIMOHHO HM3y4aeTcs B
pamMKax CIIeIyIONINX YIeOHBIX KYPCOB: B 5—6 Kiraccax — Kypca
«MaremaTtka», B 7-9 kimaccax — KypcoB «Auredpay» (BKJIIOYasi AJIEMEHTHl CTAaTUCTHKU W TEOPHH
BeposiTHOCTEH) U «I'eomerpus». [Iporpammoii mo mMaTeMaTHKe BBOJAUTCS CaMOCTOSTEIbHBIN YUEeOHBIH
Kypc «BeposSTHOCTb M CTaTUCTHKA.

OO6miee 4KMCIIO YacoB, PEKOMEHAOBAHHBIX ISl M3y4eHUs MaTeMaTuKu (0a30BBI ypOBEHb) Ha
YpOBHE OCHOBHOTO 00Imero ob6paszoBanms, — 952 wuaca: B 5 wmacce — 170 gacos (5 ugacoB B
Heneno), B 6 kimacce — 170 gacos (5 yacoB B Hezeno), B 7 kiaacce —204 vaca (6 yacoB B HEZENO), B 8
kiacce — 204 gaca (6 yacoB B Hefenr0), B 9 kinacce — 204 yaca (6 4acoB B HeZIEIN0).

Ha usydenne yueOHOTO Kypca «AnrebOpa» (yriayOnaeHHBbIH ypoBeHb) oTBoaMTCS 408 yacoB: B 7
kiacce — 136 gacoB (4 daca B Heaenmo), B 8 kinacce — 136 vacoB (4 yaca B Henenmo), B 9 kimacce — 136
4acoB (4 yaca B HEJICIIO).
Ha usydenne yduebnoro kypca «l'eomerpusi» (yriayOneHHBIH ypoBeHb oTBoauTcs 306 dacos: B 7
kiacce — 102 gaca (3 yaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Hezento), B 9 kiacce — 102 gaca (3
yaca B HEJIEIIO).

OO1ee yuCIIO YacoB, PEKOMEHIOBAHHBIX JJISi U3y4YCHHs] MaTeMaTHKU (YriayOJeHHBIH ypOBEHD)
Ha YPOBHE OCHOBHOTO 00Iiero obpasoBanus, — 1156 waca: B 5 wimacce — 170 gaco (5 vacoB B
Heneno), B 6 kiaacce — 170 gacos (5 yacoB B Hemeno), B 7 kiaacce —272 daca (8 yacoB B HEEN0), B 8
Kiacce — 272 daca (8 4acoB B HeJlenio)), B 9 kiacce — 272 vaca (8 4acoB B HEJIENIO).
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TPOI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

N3ydenne MaTeMaTHMKM Ha YPOBHE OCHOBHOTO 0O0mmiero o0pa3oBaHMsS HAlpaBlIeHO Ha
JOCTIDKEHHE OOYyJaroIMMUCS JHMYHOCTHBIX, METAlpeAMETHBIX W MPEIMETHBIX 00pa30BaTeIbHBIX
pE3yIbTaTOB OCBOEHUS y4eOHOTIO IIPEaMETa.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJbTaThbl OCBOCHHA ITPOrpaMMbl IO MAaTEMATUKE XapaKTCPU3YIOTCA:

1) NMaTPUOTHYECKOE BOCIMTAHME:

MPOSIBJICHUEM HMHTEpPECa K MPOILLIOMY M HACTOSIIEMY POCCHICKON MaT€MAaTHKH, LIEHHOCTHBIM
OTHOIIEHUEM K JOCTHXKEHUSM POCCUUCKUX MATEMAaTUKOB M POCCUUCKON MAaTEMATHYECKOW IIKOJBI, K
WCIIOJIb30BAHUIO ITUX JOCTIKEHUM B IPYrUX HayKaxX W MPUKIAIHBIX chepax;

2) rpasaaHcKoe M 1yX0BHO-HPABCTBEHHOE BOCIUTAHME:

FOTOBHOCTBbIO K BBIMOJIHEHHIO OO0S3aHHOCTEW TIpaXJAaHWHA U pealu3allMd €ro Ipas,
MIpPE/ICTaBJICHHUEM O MaTEeMaTHYECKHUX OCHOBaX (DYHKIMOHUPOBAHHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MpoLEAYyp TpakJIaHCKOTO oOIliecTBa (Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTBbIO K OOCYXIACHUIO
STHYCCKUX HpO6J'IeM, CBA3aHHBIX C MNPAKTHYECKHUM IMPUMCEHCHUEM JIOCTI/I)KGHI/Iﬁ HAayKH, OCO3HAHHUEM
BaXXHOCTH MOPAJIbHO-3TUYECKUX MIPUHIUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpynoBoe BocnuTaHue:

YCTAHOBKOH Ha AaKTHBHOE ydJacTHe B pEIICHHH NPAKTHYECKHX 3a]ad MaTeMaTHUYecKoil
HAIPABJICHHOCTH, OCO3HAHNEM BaXHOCTH MaTEMaTHYECKOr006pa30BaHMs Ha IPOTSHKCHUH BCEH KI3HH
JUIS YCTIEUTHOM MPO(eCCHOHATBHON JeATEIHOCTH U PA3BUTHEM HEOOXOIMMBIX YMEHHH, 0CO3HAHHBIM
BEIGOPOM ¥ TIOCTPOCHHEM HHIMBHAYaIbHOH TpPAaeKTOPHH OOpa3OBAaHHMS M IKH3HEHHBIX ILIAHOBC
YYETOM JTIMYHBIX HHTEPECOB M OOIIECTBEHHBIX OTPEOHOCTEH;

4) scTeTHYEcKOE BOCIUTAHME:
CIIOCOOHOCTBIO K HMOLIMOHAIBHOMY M 3CT€TUYECKOMY BOCHPHITHIO MATEMAaTHUYECKUX OOBEKTOB,
3a/1a4, peLIeHUH, pacCyKICHUH, YMEHHIO BHJIETh MaTEMaTH4ECKHUEe 3aKOHOMEPHOCTU B HUCKYCCTBE;

5) HEHHOCTH HAYYHOI'0O ITIO3HAHMUSA:

OpHGHTaHHCﬁ B JCATCIIbHOCTU Ha COBPEMCHHYIO CUCTEMY HAaYUHBIX HpeHCTaBHeHHﬁO6 OCHOBHBIX
3daKOHOMCPHOCTAX Pa3BUTHUA YCIOBCKA, IMPHUPOAbLI U O6I.I.[€CTBa, IMOHMMaHHEM MaTeMaTUYECKOM HayKH
KakK C(bepbl YeJI0BEUCCKOM JACATCIIBHOCTH, OTaIlOB eé pasBUTHA W 3HAYUMOCTH IJII pPa3BUTHUA
OHUBUIN3allM, OBJIAACHUCM A3BIKOM MAaTCMAaTHKU H MaTeMaTH4YeCKOM Ky.]'H:TypOﬁ KaK CpCIACTBOM
IIO3HaHUs MHUPa,
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OBJIAJICHUEM MPOCTEUILIMMU HABBIKAMHU HUCCIIEIOBATEIILCKON AEATEIbHOCTH;

6) ¢usznmueckoe BocnuTanue, (GOPMHpPOBAHHE KYJbTYPbI 340POBbS M 3MOLHMOHAIBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO HNPHUMCHATbL MATCMATUYCCKHUE 3HAHUA B HHTCPCCAX CBOCTO 3J0pPOBbLA, BCACHHA
310poBoro oOpasza >KM3HU (3JOpPOBOE MHTaHHWE, COATAHCHPOBAHHBIA PEKUM 3aHATHH M OTHAbIXa,
peryisipHas (pu3ndeckasi akTHBHOCTH), CHOPMUPOBAHHOCTHIO HAaBBIKA pe(hIIeKCHH, TPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO )K€ IpaBa JPYroro 4eoBeKa;

7) 7KoJ0rHUecKOe BOCIUTAHHE:

OpHUEHTAllMe Ha TPUMEHEHHWE MAaTeMaTHYCCKUX 3HAHUW JJId pEHIeHus 3a1adB o0JacTh
COXPAaHHOCTH OKPYKAIOLIEH Cpe/ibl, IAHUPOBAHUS MTOCTYIKOB U OIIEHKH UX BO3MOYHBIX MOCJIEICTBUI
JUIS OKPY’Karolllel cpefibl, 0CO3HaHUEM TIJI00aJIbHOTO XapaKTepa dKOJIOTMYECKHUX MpoOIeM U myTeil ux
peLIeHHUS;

8) aganTanus Kk H3MEHSIOIMMCS YCIOBHSIM COMAILHON 1 IPUPOIHOIL cpeb:

TFOTOBHOCTBIO K JEHCTBUSIM B YCIOBUSAX HEONPENENIEHHOCTH, MNOBBILICHUIO YPOBHSA CBOEH
KOMITETEHTHOCTH 4epe3 MPaKTUUECKYIO IS TeIbHOCTh, B TOM YUCIIE YMEHUE YUUTHCA Y IPYTUX JIOfeH,
pHOOpeTaTh B COBMECTHOM JI€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HE0OX0IMMOCThIO B (OPMUPOBAHWU HOBBIX 3HaHUI, B TOM uHcie (OPMYIUPOBATH HJEH,
MOHATHS, TUIOTE3bl 00 OOBEKTaX M SABJICHUSX, B TOM UHCJIE paHee HE M3BECTHBIX, OCO3HABATh
NeQUIUTHI COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH, MIIaHUPOBATh CBOE Pa3BUTHUE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAI[MIO, BOCHIPUHUMATH CTPECCOBYIO CUTYAIUIO KaK
BBI30B, TPEOYIOINUN KOHTPMEP, KOPPEKTUPOBATh IPUHUMAEMBbIE PEILICHUS N ASHCTBUA, (POPMYIUPOBATH
Y OLICHMBATb PUCKHU U NOCIEACTBUSL, GOPMHUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIbTATDBI

B pe3ynbraTe ocBOeHuUs MPOrpaMMebl 0 MaTeMAaTHKE HAa YPOBHE OCHOBHOT'O 00111ero00pa3oBaHus
y oOyuaromierocss OyayT chopMHpOBaHbl MeETallpeIMETHBIE pPe3ylIbTaThl, XapaKTepU3YIOUIHECs
OBJIaJICHUEM YHHUBEPCAIbHBIMU MO3HABaTENbHBIMU NeUCTBUAMH, YHUBEPCAIbHBIMU
KOMMYHHUKATUBHBIMU JICHCTBUSMU U YHUBEPCATBLHBIMH PErYIATUBHBIMU JEHCTBUSIMH.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE y4eOHbIe JeiCTBHS
Ba3oBble Jjornueckue 1eicTBUS:

BBISIBIISITH U XapaKTEePU30BaTh CYLIECTBEHHBIC NMPU3HAKU MATEMATUYECKUX OOBEKTOB, MOHSATHUH,
OTHOIICHUH MEXIy TMOHATUAMHU, (GOPMYIUPOBATH OMpPENETICHUs TMOHITHH, YCTaHABJIUBATH
CYIIECTBEHHBIH MPU3HAK KJIacCU(UKALUKA, OCHOBAHUA i1 0000IIEHUSI U CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJIN3A;

BOCIIpMHHUMAThb, Q)OpMYJ'II/IpOBaTb n Hp606p830BLIBaTL CYXKACHUS: YTBCPAUTCIBHBIC

U OTpULIATENbHbIE, €JUHUYHbIE, YACTHBIE U O0LIHE, YCIOBHBIE;

BBISBJIATE MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M TNPOTUBOpEUHsB  (akrax,
JAHHBIX,  HAONIOJEHHUAX M YTBEP)KICHMSIX, npeajiaraTb KPUTEPUU Ul BbISABIICHUS
3aKOHOMEPHOCTEN U NIPOTUBOPEUYUN;

JeNaTh BBIBOABI C HCIOJIB30BAHMEM 3aKOHOB JIOTHUKU, JEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIIOUEHUH, YMO3aKIIOYEHUN 110 aHAJIOTHUH;

pa3bupatb JI0Ka3aTesIbCTBa MaTeMaTUYECKUX YTBEPKICHUN (mpsimble U OT
MPOTHUBHOI0), NMPOBOAUTH CAMOCTOSATENIBHO HECJOXHBIE J0Ka3aTesIbCTBA MaTeMaTHUeCKuX (DakTos,
BBICTpaMBaTh apryMEHTAIMI0, PUBOIUTH MPUMEPBHI U KOHTPIPUMEpPHI, 000CHOBBIBATH COOCTBEHHBIE
paccyXIeHus;

BbIOMpATh CcHoOco0 perieHus ydeOHOW 3ajauM (CpaBHHUBATh HECKOJBKO BAPHAHTOB pEIIEHUS,
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BBIOMpATh HAKOO0JIee TIOIXOISIINNA ¢ YIETOM CaMOCTOSITEIFHO BBIJICIICHHBIX KPUTEPHECR).

Ba3oBble ucciieioBaTeIbCKue el CTBHSA:

MCIIOJIb30BaTh BOMPOCHI KAaK HCCIICIOBATEIbCKHIA WHCTPYMEHT IO3HAHHS, (HOPMYIHMpPOBAThH
BOIPOCHI, (PUKCHPYIOIIME MPOTUBOpEUnE, MpoOIeMy, CaMOCTOSTEIBHO YCTAHABJIMBATH HMCKOMOE H
naHHOE, (POPMHUPOBATH THIIOTE3Y, APT'yMEHTHPOBATH CBOIO TO3UIUIO, MHEHUE,

IIPOBOJIUTH 0 CAMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECIIOKHBIM 3KCIIEPUMEHT, HEOOJIBIIOE
HCCIIC/IOBAHKE 110 YCTAHOBIICHUIO OCOOCHHOCTEH MATEMaTHYECKOr0 00bEKTa, 3aBUCHMOCTEH OOBEKTOB
MeXTy CO00H;

CaMOCTOSATENIbHO (HOPMYIHPOBaTh OOOOIICHUS M BBIBOABI IO pe3yjbTaTaM IPOBEAEHHOTO
HAOJIIOICHUS, HMCCJACIOBAHMS, OICHHWBATh JIOCTOBEPHOCTh IMOJYYEHHBIX PE3y/IbTaTOB, BBIBOJOB M
00001IEeHHNI];

IMPOTrHO3UPOBATHL BO3MOKHOC PA3BHUTHEC MPOLECCA, a4 TAKKC BBIABUIaThb IMPCAIOJIOKCHHUA O €ro
Pa3BUTHUH B HOBBIX YCJIOBHIX.

Pa6ora ¢ undgopmanmeii:

BBISABJIATDH HEJOCTAaTOYHOCTH n M30BITOYHOCTE I/IHq)OpMaHI/II/I, JaHHBIX,
HGO6XOHI/IMBIX JJId pECIICHUA 3aJ1a4u,
BBI6I/IpaTI), AHAJIIN3UPOBATh, CUCTEMATU3UPOBATH n HHTEPIIPETUPOBATH

MH(}OPMALIKIO pa3IMYHbIX BUJOB U (POpM MpeacTaBICHUS;

BbIOMpaTh (hOpMy IMpeacTaBICHHUS HHPOPMAIMU U UIUTIOCTPUPOBATH pelllaeMble3alaul CXeMaMH,
ayarpaMmmamu, HHOUM rpadukoil 1 uX KOMOMHALMSIMU;

OIICHMBATh HAAEKHOCTh MHPOPMAIMK N0 KPUTEPHSIM, MPEIUIOKEHHBIM YUUTEIEMIIN
C(OpPMYJINPOBAHHBIM CaMOCTOSTENBHO.

KomMMyHMKaTHBHbIE YHUBepPCAJbHbIe y4eOHbIEe JeilCTBUSA:

BOCIIPUHUMATH U (POPMYIIHPOBATH CYKJIEHUSI B COOTBETCTBHH C YCIIOBUSMHU U LIETSAMHU OOIICHHUS,
SICHO, TOYHO, IPaMOTHO BBIpaXaTh CBOIO TOYKY 3pEHHUS B YCTHBIXH NMHUCbMEHHBIX TEKCTax, NaBaTh
MOSICHEHHUSI IO X0y PEIICHUS 3a/1a4l, KOMMEHTHPOBATh

MOJIy9eHHBIH Pe3ybTarT;

B XO0Je OOCYXJIEHHS 3aJaBaThb BONPOCHI MO CYIIECTBY OOCYXKIaeMOH TeMbl, MpoOIeMBl,
pemraeMoil 3a/auM, BBICKA3bIBaTh WHJEH, HALICJICHHBIE HA IOMCK PEIICHHS, CONOCTABIATH CBOM
CYKICHHUS C CYKICHUSAMH [IpPYTrHMX Yy4YacCTHHKOB JMANOTa, OOHApyXHBAaTh pa3iIMYHe U CXOJCTBO
MO3ULIUH, B KOPPEKTHOH (hopMe GOPMYIHPOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

NpPEACTAaBIATh PE3YJIbTaThl PEUICHUS 3aJadd, »JKCIIEPUMEHTa, HCCIICJA0BaHUS, IPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (OpMaT BBICTYIUICHUS C Y4ETOM 3ajad TPE3CHTAIMM U OCOOEHHOCTEH
ayJUTOPHH;

MOHUMATh U UCTIOJIb30BATh IPEUMYIIECTBA KOMaHTHON U MHIUBUIyaIbHOW pabOTHINPH PEeICHUH
y4eOHBIX MaTeMaTHUECKHX 3a/1a4;

IIPUHUMATh L[eJIb COBMECTHOM NIeATEbHOCTH, IUIAHUPOBATh OPraHMU3alMI0 COBMECTHOM palboThI,
pacripesiesiaiTh BUIBI paboT, JOrOBapUBaThCs, OOCYKJIaTh MPOIECC M Pe3yabTaT paboThl, 06001IaTh
MHEHHMsI HECKOJIBKUX JIFO/IEH;

y4acTBOBaTh B TIPYMIOBBIX (opmax paboTel (0OCyXaeHHs, OOMEH MHEHMSIMH, MO3TOBBIE
LITYPMBl M APYTHE), BBINOJHATH CBOK YacTh pabOThl M KOOPIUHUPOBATH CBOM JICHCTBUSA C JAPYrMMHU
YjieHaMM KOMaHJbl, OIICHMBAaTh KayeCTBO CBOEr0 BKJI3Ja B OOMMH MPOAYKT MO KPUTEPHUSM,
c(OpMYIMPOBAHHBIM YUYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHble YHMBepcaJIbHble y4eOHbIe JeHCTBUSA
Camoopranmsanms:
CaMOCTOSITEJIBHO COCTAaBJIATh IUIaH, aJTOPUTM pelIeHUs 3aJaud (WIM €ro 4acTh), BbIOMpPATh
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croco0 pemeHus ¢ yI€ToM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3ZMOXKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C y4ETOM HOBOW MH(OPMALIUH.

CaMOKOHTPOJIb:

BJIAQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISi TIpolecca M pe3yibTaTa peHIeHus
MaTeMaTUYCCKOM 3a7Jauu;

MPEIBUJIETh TPYAHOCTHU, KOTOPbIE€ MOIYT BO3HHUKHYTh IpU PpELIEHUM 3aJauyd, BHOCUTH
KOPPEKTUBBI B AEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAWJEHHBIX OLIMOOK, BBISBICHHBIX
TPYIHOCTEN;

OLICHMBAaTh COOTBETCTBUE pe3ysIbTaTa JEATEIbHOCTH IIOCTABJICHHOW I€JIM M  YCIOBHUSAM,
OOBSICHATH TPUYUHBI JOCTWKEHHUS WM HEJOCTIDKEHHS IIeNTM, HAXOJUTh OINMOKY, JaBaTh OIICHKY
MPUOOPETEHHOMY OIIBITY.

MHNPEAMETHBIE PE3YJIbTATHI

Hpe)IMeTHBIG pE3yIbTaTbl OCBOCHUA HPOTpaMMbl IO MATEMATUKE MPCACTABJICHBLI IO TroJaM
0oOydeHUs B CIICYIOIINX pa3JieiaX MPOrpaMMbl B paMKax OTACIbHBIX YUeOHBIXKYPCOB: B 5—6 Kitaccax
— Kypca «Matemaruka», B 7-9 Kiaccax — KypcoB «Anre0Opay,

«I"eomeTpus», «BepoSITHOCTh U CTATUCTUKA.
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DEJEPAJIBHAS PABOYAS TIPOTPAMMA YYEBHOI'O KYPCA
«MATEMATHUKA» B 5-6 KIACCAX

MHOACHUTEJIBHASA 3AIINCKA

[IpyoputeTHbIMU LENAMU OO0y4eHMs] MaTeMaTHKe B 5—6 Kiaccax SIBJISIFOTCS: MPOJOJIKEHUE

(GbopMUpPOBaHHUS OCHOBHBIX MAaTEMaTHYECKUX MOHATHH (YHCIIO,

BEIIMYMHA, TeOMETpUYecKas ¢urypa), 00eCleUHBAIONINX IPEEMCTBEHHOCTh U IEPCICKTHBHOCTH
MaTeMaTH4eCKoro o0pa3oBaHus 00yUJaOIIUXCS;

pa3BUTHE WHTEJUICKTYyaJTbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOydYaromuxcs, MMO3HABATECIHLHOU
AKTHUBHOCTH, UCCJICIOBATCIIbCKUX YMeHHﬁ, HHTCPECA K UBYUCHUIO MATCMAaTHUKHU,

MOJIBEZICHWE OOYYaIOIIMXCsl Ha JOCTYITHOM Ui HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3U
MaTeMaTHKH U OKPYKAIOIIEro MUPA;

dbopmupoBaHre (PYHKIIMOHAIBHOW MaTEMaTUYECKOW TPaMOTHOCTH: YMEHHUS paclo3HaBaTh
MaTeMaTHYECKHE OOBEKTEHI B PCATBHBIX KU3HCHHBIX CUTYyallUAX, IPUMCHATH OCBOCHHLIC YMCHHA JIA
pEeIICHNA MPAKTUKO-OPUCHTHPOBAHHBLIX 3a4da4, HWHTCPHPECTUPOBATHL IIOJYUCHHBIC PE3YJIbTaTbl U
OLICHUBATHh UX HA COOTBGTCTBHeraKTquCKOﬁ CUTyaluu.

OCHOBHBIC JIMHHH COJIEpXKaHHWS Kypca MaTeMaTWku B 5-6 Kiaccax — apudmerndeckas u
reoMeTpuueckas, KOTOpble pa3BUBAIOTCS MapaljieNbHO, KaXJasB COOTBETCTBHM C COOCTBEHHOM
JIOTUKOH, OJHAKO, HE HE3aBHCHMO OJHA OT JPYroid,a B TECHOM KOHTAaKTE W B3aUMOJICHCTBUHU.
Taxke B Kypce MaTeMaTWKH IMPOUCXOJUT 3HAKOMCTBO C AJIEMEHTAMHU ajireOphl M OMHCATEIBHOU
CTaTUCTHKH.

W3yuenne  apudmeTHUECKOro Marepuana  HAuMHAETCs CO cCUCTeMaTH3aluu U
Pa3BUTHSI 3HAHUHN O HATYPaJbHBIX YUCJIAaX, MOJYYEHHBIX Ha YPOBHE HAYaIbHOTO 00I1Iero o0pa3oBaHusl.
[Ipustom COBEpUICHCTBOBAHUE  BBIYUCIUTEIBHOM  TEXHUKU H
(dbopMHUpOBaHHE  HOBBIX TEOPETHUECKUX 3HAHUI coueraercs C  pa3BUTHEM
BBIYHCIUTEIBHON KYJIbTYPHI, B UYAaCTHOCTH ¢ OOy4YeHHeM  MNpoCTeHmuM mpuémam
NPUKUAKA U OIEHKUM  Pe3ylIbTaTOB  BBIYHMCICHUIL. W3ydeHue HaTypallbHbIX YHUCEI

mpoJiojkaercss B 6 Kjacce 3HAKOMCTBOM C HayaldbHBIMU MOHATHSIMH TeOpUM JenuMocTH. Hauano
U3y4eHus: OOBIKHOBEHHBIX U JIECATHUHBIX IpOoOel OTHECEHO K 5 Kiaccy. DTO MepBbId ATall B OCBOCHUU
npo0eii, Korja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMU HJCSIMH, MOHATHSAMHU TeMbl. llpu s3ToM
paccMoTpeHre OOBIKHOBEHHBIX ApoOel B IMOJHOM 00bEME MPEAIIeCTBYEeT HU3YUCHHIO JECITUYHBIX
npobeii, 4yTo 1eaecooOpa3Ho C TOUYKU 3PEHUSJIOTMKH HM3JI0KEHHS YHCIOBOW JUHHUH, KOT/a MpaBuia
NEUCTBUM C JECATHYHBIMH JpPOOSIMH MOKHO OOOCHOBaTh YK€ HW3BECTHBIMH aJIrOpUTMaMU
BBITIOJIHEHUSI JICMCTBUI ¢ OOBIKHOBEHHBIMH JpOOSMU. 3HAKOMCTBO C JCCATUYHBIMU JAPOOSMU
PacCIIUPUTBO3MOKHOCTU Uil MOHUMAHUS OOYYarOIIMMHUCS MPUKIAJAHOTO MPUMEHEHUS HOBOW3AMUCU
IpU U3y4EHUU JPYruxX IMPEeJAMETOB M NpU MpakTUYeckoMm ucnoib3oBaHuu.K 6 kinaccy oTHecéH
BTOPOH dTall B M3Y4YEHUU APOOEH, TJie MPOUCXOTUT COBEPIICHCTBOBAHUE HABHIKOB CpPAaBHEHUS H
npeoOpa3oBaHusi OpoOei, OCBOCHHE HOBBIX BHIUMCIUTENBHBIX AJITOPUTMOB, OTTAYMBAHHE TEXHHUKH
BBIYHCIICHUH, B TOM YHCIIE

3Ha4YEHHUI BLIpa)KeHHfI, COoACpIKaAIIUX 1 O6BIKHOBCHHLI€, N JCCATUYHLBIC I[p06I/I, YCTAHOBJICHUC CBs3EM
MCXKAY HUMH, PpaCCMOTPCHUC HpI/IéMOB peuicHud 3a1a4 Ha I[pO6I/I. B mauane 6 xmacca MMPOUCXOANUT
3HAKOMCTBO C IIOHATUCM IIPOLCHTA.

Oc00eHHOCTBIO HU3YUCHUA TOJIOKUTCIIBHBIX U OTPULATCIIBHBIX YUCCIT SABJIICTCS TO, YTO OHU TaAKIKC
MOTYT paCCMaTpuBaTbHCA B HECKOJIBKO 3TAIlOB. B 6 ximacce B Havaie N3YUCHUATCMEIL «llonoxuTtenbHbIE U
OTPUIATCIIbHBIC YU CJIa» BBIACIISCTCA ITOATEMA ((L[CJ'IBIC quciia»,B paMKax KOTOpOﬁ 3HaAaKOMCTBO C
OTPULATCIIbHBIMHU quCJIaMH )51 JENUCTBUSMU C TOJOKHUTEIBHBIMH U OTPpULIATCIIbHBIMU YUCIIaMHA
MMPOUCXOANUT HAa OCHOBC COACPIKATCIBHOIO IMOAXO0/14a. DTO NO3BOJIICT HA JOCTYITHOM YPOBHC IMO3HAKOMHUTH

06yqa}0umxca MMPAaKTUICCKU CO BCEMU OCHOBHBIMU TIOHATUSAMU TCMBI, B TOM YHCIC U C
8
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MpaBUJIAMH 3HAKOB IIPU BBHIIOJHEHUH apr()METHUYECKUX NEHCTBHU. M3ydeHHe palMoHaIbHBIX YHCeT Ha
STOM HE3aKOHUMTCS, a OyJIeT MPOJI0IDKEHO B Kypce anreOpsl 7 Kiacca.

[Ipu oOydeHuHM pELICHHIO TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHONB3YIOTCS apu(METHUECKUe
npuémel pemeHus. [lpu oTpa®oTKe BBIUMCIUTENBHBIX HAaBBIKOB B 5—6 Kiaccax paccMaTpHBarOTCA
TEKCTOBBIC 3aJlaud CIICAYIOIIMX BHUJOB: 3a/aud Ha JIBW)KCHUE, HA YacCTH, Ha TOKYNKH, Ha paboTy u
IIPOU3BOIUTENBHOCTb, HA IPOLIEHTHI, HAa OTHOILIEHUS U mponopuuu. OOydaromuecs 3HAKOMSATCS C
npuéMaM# pelieHus 3aaad 1mepeObopoM BO3MOXKHBIX BApHAHTOB, ydaTcs paboTaTth ¢ MH(OpPMAaLUEH,
MPEACTABICHHOMN B (popMe TAOIHI] WIIM ThArPaMM.

B nporpamme yue6HOro Kkypca «MaTemaTtuka»  OPEAYCMOTPEHO  (QOpMUpOBaHUE
MPOIEJAEBTUUECKUX alNreOpanyeckux MpeAcTaBlieHud. bykBa kak CHUMBOJI HEKOTOpPOrO 4HCIa B
3aBUCHUMOCTH OT MaT€MaTUYECKOr0 KOHTEKCTa BBOJUTCS MOCTENEHHO. bykBeHHasi CHMBOJIMKA HIUPOKO
HCIOJIb3YETCS IPEKIE BCEro IS 3alKMcH OOIMX YTBEPXKIEHUH 1 NpeuioKeHui, GopMyJ, B YaCTHOCTH
JUIS BBIYMCIICHUSI TEOMETPUYECKUXBEIINYNH, B KAUECTBE «3aMECTUTENIS) YUCIIA.

B mporpamme ydeOHoro kypca «Maremartuka» TpeACTaBlieHAa HarjsAHas TEOMETpHs,
HampaBJIeHHass Ha pa3BUTHE OOpPa3HOTO  MBINIJICHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKeHUS,
M300pa3UTENbHBIX YMEHUN. DTO BaXKHBIM 3Tall B U3yYEHUU T'€OMETPHUM, KOTOPBIH  OCYLIECTBIISIETCS
Ha HarJIJHO-IIPAKTHYECKOM YpOBHE, ONMpPAETCsl Ha HAIJISIIHO-00pa3HOe MBIIIJICHHE
oOyuaroniuxcsa. bonpiias posib OTBOIUTCS MPAKTHUECKON MIESITENbHOCTH, OIBITY, 3KCIEPUMEHTY,
MozenupoBaHuto. OOyyaroniyecst 3HaKOMATCS ¢ F€OMETPUYECKMMH (UTypaMH Ha IUIOCKOCTH U B
MPOCTPAHCTBE, C UX MPOCTEHIIMMU KOHPUTYypalusMH, ydaTcs uU300pakaTh UX Ha HEJIMHOBAaHHOW U
KJIeT4aToM Oymare, paccMaTpuUBaIOT MX NPOCTEHIHE CBOWCTBA. B mporecce u3ydeHUs HArasaHOU
reOMETPUM 3HaHUs, IMOJIydeHHble OOy4YaloUIMMHCS Ha YpPOBHE HadaJbHOro 0O0IIero obpa3zoBaHuS,
CUCTEMAaTU3UPYIOTCSI U PACIIUPSIOTCA.

CornacHo yyeOHOMY IUIaHY B 5—6 KJlaccax M3y4aeTcsi HHTErPUPOBAHHBIN peaMeT
«MaremaTHKay», KOTOPbIN BKJIIOYaeT apupMETHUECKU MaTeprall U HarJIaJHYI0 T€OMETPHIO, a TaKKe
MPOIEEBTUUECKHUE CBEICHUS U3 aJIreOphl, SIEMEHTHI JIOTUKU M Havajia OMUCcaTeIbHOM CTaTUCTHKY.

OO6miee yuciIo 4acoB, PEKOMEHIOBAHHBIX JIJIsI M3Y4YeHUs MaTeMaTuku, — 340 JacoB:B 5 Kiacce —
170 gacos (5 yacoB B Hezem0), B 6 kiacce — 170 gacos (5 4acoB B HefeIi0).
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COILEP KXAHUE OBYUEHUA

5 KJIACC

HartypaJjbHble yncia 1 HYJIb

Harypanbaoe umncno. Psn Harypanbnbeix uncen. Yucno 0. M300paxkeHne HaTypalbHBIX YHCET
TOYKaMH Ha KOOPJIMHATHOM (YHUCIOBOM) MPSAMOM.

[To3unmonHast cucrema cuuciaeHus.. Pumckas Hymepanus Kak puMep HEMO3UIMOHHOW CHUCTEMBI
cuucieHus. JlecaTuuHas cucTeMa CUUCIICHHUSL.

CpaBHEHHE HATypaJIbHbIX YHCEN, CPaBHEHHE HATypaJlbHbIX YHCEN C HYJIEM.

CriocoOsl cpaBHeHMsI. OKpyTiieHHE HaTypajIbHbIX YUCEIL.

CrnosxeHue HaTypaJbHbIX YHCEJT, CBOMCTBO HYJS NpHU CIOKEeHUU. BblunTaHue kak JneicTBue,
oOpaTHOE CIOXKEHHUIO. Y MHOXKEHHE HaTypaJbHBIX YKMCENl, CBOMCTBA HYJNSI M €IMHULBI IPU YMHOKEHUH.
Jlenenue kak JeiicTBUE, 0OpaTHOE YMHOKEHHIO. KOMMOHEHTHI NeHCTBUH, CBS3b MEXAY HUMMU.
[IpoBepka pesynbTara apudmernyeckoro aerctsus. IlepemecTuTenbHOe M coueTaTeIbHOE CBOMCTBA
(3aKOHBI) CIOKEHUSI U YMHOXKEHUS, pacIpe/IeIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Ucnonb3oBanue OykB [uisi 00O3HAu€HUsT HEM3BECTHOTO KOMIIOHEHTa M 3allMCH CBOMCTB
apu(METUIECKUX TCHUCTBUH.

Jlenutenu W KpaTHbIE 4YHCIa, pa3jokKeHHe Ha MHOXHUTenH. I[IpocTeie M cocTaBHbIE 4HCHA.
[Mpu3naku nenmmmocTH Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CreneHb ¢ HaTypalbHBIM MTOKa3aTeleM. 3alkch YUcia B BUAE CYMMbI Pa3psiIHbIX ClaraeMblX.

UucnoBoe BbIpaXcHHE. BplunciacHUe 3HAaYEHWH YMCIOBBIX BBIPAXEHHUH, NOPSAIOK BBIIIOJHEHUS
nevicteuii. Mcronb3oBaHME IIPU BBIYMCIEHUSAX IEPEMECTUTEIBHOTO M COYETATEIIBHOTO CBOWCTB
(3aKOHOB) CIIOXKEHUS U YMHOXKECHHUS, PACIPEICIUTEIbHOIOCBOMCTBA YMHOKEHMSI.

Apoou
[IpeacraBnenne o ApoOM kKak crocobe 3amucu 4acTH BedWYrMHBL. OOBIKHOBEHHBIC IPOOH.

[IpaBunbHble U HenmpaBuibHbIE ApoOu. CmemiaHHas ApoOb, MpeACTaBlIEHHWE CMEIIAaHHOW Jpodu B
BUJIC HENpaBUJIBHOW JpoOM W BbIACTICHHE LEJIOW YacTh 4HCIa U3 HENpaBUIBLHOM ApoOH.
N3obpaxenne apoOeil Toukamu Ha YUCIOBOM mpsiMod. OcHOBHOE CBOMCTBO apobu. CokpaiieHue
npo6eit. [IpuBenenue apodu kK HoBOMY 3HameHaTtet0. CpaBHEHUE APOOCH.

CrnosxeHue u BelUUTaHHUE JpoOeil. YMHOXKEHUE U JeleHne Ipo0eil, B3auMHO- oOpaTHbIe IpoOu.
HaxoxaeHue yacTu 1eJ0ro U 1eJioro Mo ero YacTu.

Hecstuunas 3anuch ApoOeit. [lpencraBieHue necATUYHOW ApoOM B BHAE OOBIKHOBEHHOI.
N3o0paxkenue NecATUYHBIX ApoOeil ToukaMu Ha YUCI0BOU mpsiMoi. CpaBHEHHUE NECATUYHBIX JPOOCH.

Apudmernueckue AEUCTBUS C JECATUUHBIMU Apo0siMu. OKpyrieHUe NeCATUYHBIX IPOOeii.

Penrenne TekcTOBBIX 32124

Pemenune TekcToBbIX 3a/1a4 apudmMeTndecKkuM crocobom. Perienne norudeckux 3aaad. Pemenue
3ama4 1mepedopoM BCeX BO3MOXKHBIX BapuaHTOB. VCIONb30BaHME TPU PEUICHUH 33a4 TaOIUIl U
CXEM.

Pemenne 3amau, copepkaliMx 3aBUCUMOCTH, CBS3BIBAIOIIUE BEJIWYUHBI: CKOPOCTh, BpEMS,
paccTosiHMe, IIeHa, KOJMYECTBO, CTOMMOCTb. EJMHUIIBI HW3MEpEeHHs: Macchl, 00bEMa, IICHBI,
paccTosiHUA, BpEMEHHU, CKOPOCTU. CBsA3b MEXAY €IMHUIIAMU U3MEPEHUS KAKJI0M BETMYHHBI.

Pemenne oCHOBHBIX 337124 Ha ApOOU.

[IpencraBieHre qTaHHBIX B BUJIE TaONUII, CTOIOUYATHIX JHArPaMM.

HaruasaHas reomerpus
Harnsagaeie mpenctaBienus o gurypax Ha TUIOCKOCTH: TOYKa, MpsMas, OTPE30K, JIyd, yroll,
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JIOMaHasi, MHOTOYT'OJIBHUK, OKPY>KHOCTb, KPYT. YTOJL. 1IpsIMOM, OCTpBIN, TYIOWH pa3sBEPHYTHIM YIJIbIL.

JlinHa oTpe3ka, METPUYECKHE €IUHUILB! JUIMHBL. /[n1Ha JOMaHOM, IEpUMETp MHOTOYIOJIbHUKA.
W3mepenue 1 NocTpoeHue yriioB ¢ HOMOILbIO TPAHCIOPTHUPA.

Harnsaneie mpencraBieHus o ¢Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, TPSIMOYTOJIBHUK,
KBaJ[paT, TPEYTOJIbHUK, O PABEHCTBE (HUTYD.

N3ob6paxxenue ¢uryp, B TOM uuciie Ha kierdatoi Oymare. IlocTpoenue koH(uUTypanuii u3
yacTel MpsIMO, OKPYXHOCTH Ha HEJIMHOBaHHOM U KieTyaToil Oymare. Micriosib30BaHne CBOMCTB CTOPOH
U YIJIOB NPSMOYTOJIbHUKA, KBaJIpara.

[Tnomans IPSIMOYTOJIbHHUKA U MHOTOYT'OJIbHUKOB, COCTaBJICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM 4HUCIie GUTYp, N300pakEHHBIX Ha KJIET4aTOW Oymare. EXuHUIIBI n3MepeHus
IUIOIA/IH.

Harnsagaele npeacTaBieHus 0 IPOCTPAHCTBEHHBIX (QUIypax: MPsIMOYTOJIbHBINA Hapajlieienune],
KyO0, MHororpaHHuku. WM3o0paxeHue mnpocTeHIIMX MHOTOIpaHHUKOB. Pa3BépTtku kyba u
napajuienenunena. Co3gaHue Mojeneld MHOTOTPaHHUKOB (M3 Oymaru, MpoBOJIOKH, IJIAaCTUIMHA WU
JPYTrUX MaTepuaioB).

O0BEM PSIMOYTOIBLHOTO NapajuIeNenunena, kyoa. Enuauis! namMmepenns oobéma.

6 KJIACC

HarypajbHble ynciia

Apudmernueckue JAEMCTBUSI € MHOTO3HAUHBIMU HATypalbHBIMU YHcIaMu. YucioBbie
BBIPOKEHUS, MOPSAOK NEHCTBHI, HCHONB30BaHHME CKOOOK. lcmonp3oBaHuE TMPU BBIYUCICHUSX
MIEPEMECTUTEIBHOTO U COYETATENIBHOIO CBOMCTB CJOKEHHS W YMHOXKEHHMS, PpacCHpeAeIuTEIbHOrO
CBOMCTBa yMHOX€EHUsI. OKpYIJICHUE HATYpaJIbHBIX YHCE.

Jlenutenu u KpaTHble yucia, HauOOJBIINI OOIIMI NenuTenh U HauMeHbllee o0lee KpaTHOe.
JlenuMocTh CyMMBI U TIpou3BeAeHUs. JleIeHre C OCTaTKOM.

Apodu
OObIkHOBEHHasi JpoOb, OCHOBHOE CBOICTBO Jpobu, cokpaimieHue apoOei. CpaBHeHHE U

ynopsiiounBanue apoOeii. Pemenune 3amad Ha HAXO0XKACHHE YacTUOT IIEJIOTO M IEJIOr0 IO €ro
gacTd. J[poOHOe uYmciao Kak pe3ynbrar jaeieHus. l[IpencraBieHue IECATUYHOW ApoOM B BHUIC
OOBIKHOBEHHOM JpOoOM M BO3MOXXHOCTH ITPEACTABJICHUS OOBIKHOBEHHOM ApOOM B BHJIE JCCATHYHOM.
JlecsaTuuHbie TpoOM W METpUYECKash cucTemMa Mep. ApudMeTHYecKue JACHCTBUS U YHCIIOBBIE
BBIPAKEHUSC OOBIKHOBEHHBIMU M JICCATUYHBIMU JAPOOSIMHU.

OtHomrenue. Jlenenue B JaHHOM OTHOIICHWH. Macimtad, nporopuus. [IpuMmeHeHue nponopuuii
MIPU PEIICHUH 3a/a4.

[Tonsite mpoueHTa. BplurcieHue MpoLEHTAa OT BEIMYMHBI M BEIUYHMHBI MO €€ MPOLEHTY.
BreipaxkeHue TmpoIEHTOB JCCATHYHBIMH JApoOsiMu. Pemienue  3amavyHa mpolLEHTHL. Beipaxkenue
OTHOILLIEHHUS BEJINYMH B MPOLIEHTAX.

Ilos0:xkuTEIBHBIE T oTpuIarTreJbHbIC YU 1A

IlonoxxutenpHble U OTPULATCIIBHBIC YHCJIA. ]_[eJ'IBIG qucia. MOI[y.]'IB qucia, reomMerpuicckas
HUHTCpHpCTallusd MOAYJd YHCIIA. I/I306pa)KCHI/Ie YuCCII Ha KOOp,I[HHaTHOﬁ HpHMOﬁ. YucaoBbie
IIPOMCIKYTKH. CpaBHeHI/IC YUCCII. ApI/I(I)MeTI/ILIeCKI/Ie JEHUCTBUSA C TOJOXXKUTEIbHBIMH U
OTPULATCIIbHBIMU YHUCJIAMU.

HpHMOYFOJ'IBHa}I CUCTCMAa KOOpAWHAT Ha IIJIOCKOCTH. KOOp,Z[I/IHaTLI TOYKH Ha IJIOCKOCTH,
a6cuncca " OpAvHAaTa. HOCTpOCHI/Ie TOYCK U (pI/Il“yp Ha KOOp,[[HHaTHOf/'I INJIOCKOCTH.

BykBeHHbIe BbhIpaKeHUs
[Ipumenenne OykB JuId 3alMCH MaTeMAaTHYECKUX BBIpOKEHHM M mpemiokeHuil. CpoiicTBa
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apupMeTHUeCKNX JeicTBUi. BykBeHHBIE BBIpOKEHHS W YHUCIOBBIC IOJCTAHOBKHU. bByKBEeHHBIE
paBeHCTBA, HAXOXKJCHHE HEU3BECTHOTO KOMMOHEeHTa. DopmMyibl, GOpMyIbl MEPUMETpa M ILIOLIAIH
IpsSMOYrOJIbHUKA, KBaJipaTa, 00bEéMa napajuiesenumnesa u Kyoa.

PelieHne TeKCTOBBIX 32134

Pemenne TekcToBbIX 3a1a4 apudMeTndeckuM crocodboM. Penenne noruueckux 3anad. Pemenue
3a/1a4 mepedopoM BCEX BO3MOIKHBIX BAPHUAHTOB.

Pemenne 3amau, coaepKammx 3aBUCUMOCTH, CBS3BIBAIOIIMX BEJIUYUHBI: CKOPOCTh, BPEMS,
paccTosiHue, 1I€Ha, KOJIUYECTBO, CTOMMOCTh, IIPOU3BOJAUTEIBLHOCTD, BpeMs, 00BEM paboThl. Eaunuiibt
W3MEPEHUS: MacCChl, CTOUMOCTH, PACCTOSIHUSI, BpPEeMEHH, CKOpocTH. CBsI3b MEXIy €IWHUIIAMHU
M3MEPEHUS KKJI0M BETUUNHBI.

Pemenne 3amad, CBsI3aHHBIX C OTHOIIEHUEM, IMPOTOPIIMOHAIBHOCTHIO BEJIUYHH, MPOIEHTAMU;
pelieHne OCHOBHBIX 3aJ1a4 Ha APOOU U MPOIEHTHI.

OueHka W TpUKHIKA, OKpyrieHue pesyabrata. CocraBiieHHe OYKBEHHBIX BBIPOKECHHM 110
YCJIOBHIO 33/1a4H.

[IpencraBinenne MaHHBIX C MOMOIIBIO TaOmuIl U quarpamm. Ctosi04yaTsie TuarpaMMbl: YTEHUE U
noctpoeHue. UTeHne KpyroBbIX JUarpamm.

Harasignast reomerpust

Harnsanueie npencraBnenus o (urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JIyd, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacnosio)keHHe JIByX ~MpSAMBIX Ha IUIOCKOCTH, MapajljiesibHble  IpSIMBIE,
MEpIEHANKYISIpHBIE MpsIMbIE. I3MepeHne pacCTOSTHUI: MEXAy ABYMSI TOUKaMH, OT TOYKHU A0 HPAMOH,
JUIMHA MapIIpyTa Ha KBAJPATHON CETKE.

N3mepenne u NOCTpOEHHE YIVIOB C MOMOIIBK TpaHCHOpPTHUpa. BuIpl TpeyroJbHUKOB:
OCTPOYTOJIbHBIA,  TMPSAMOYTOJIbHBIA,  TYMOYrOJbHBIM,  paBHOOCAPEHHBIN,  PAaBHOCTOPOHHUM.
YeThIpEXYroJIbHUK, NPUMEPBI YETBIPEXYTOJBHUKOB. [IpAMOYroapHUK, KBajpar: HCIOJIb30BaHUE
CBOMCTB CTOPOH, YIJIOB, AuaroHaineil. M3oOpakeHue reomeTpuyeckux (Guryp Ha HEIMHOBAHHOU
Oymare ¢ MCIOJIb30BaHUEM LIMPKYJIS, TUHEHKH, YTOJIbHUKA, TpaHcnopTupa. [loctpoenus Ha kieTyaTon
Oymare.

[lepumerp mHOroyronpHuka. lloHarue miomanu GUrypbl, €AMHULBI HU3MEPEHUS IUIOIIA[H.
[Tpubmmk€énnoe u3MepeHue miomaan Guryp, B ToM 4ucie Ha KBaapaTHol cerke. [Ipubmmkénnoe
M3MEPEHUE JIMHBI OKPYKHOCTH, IJIOIIAIN Kpyra.

CummeTpusi: LEHTpalbHasi, oOCeBasg M 3€pKajbHas CHUMMETPHUHU.

[TocTpoeHre CHUMMETPUYHBIX QUTYP.

Harnsgueie mpeacraBieHus 0 MPOCTPAHCTBEHHBIX (QUrypax: mHapajuiefenunen, KyO, mpusma,
nupaMuaa, KOHyc, IWIMHIp, map u cdepa. M3zoOpaxeHne mpocTpaHcTBEHHBIX (uryp. [Ipumepsr
Pa3BEPTOK MHOTOTPAHHUKOB, IMIIMH/pPA U KoHyca. Co3gaHue MoJemei MpOCTPaHCTBEHHBIX GUTyp (13
Oymaru, mpoBOJIOKH, TUTACTUIIMHA U IPYTHX MaTEPHUATIOB).

[Tonsitue o6béMa, enuHHULBI U3MepeHHst 00béMa. OObEM MPSIMOYTOJIBHOTO Mapaulesenumesaa,
KyOa.

INPEAMETHBIE PE3YJIbTATBI

Hpe,[[MeTHLIC pPE3YyJIbTaTbl OCBOCHHA IIPOTPaAMMBbI yqe6H0r0 KypCa K KOHILY 06y‘IeHI/I}I B 5
KJ1acce:

Yucaa 1 BIYUCTEHUS

[ToruMath W TPaBHIBHO YIOTPEOIATH TEPMUHBI, CBSI3aHHBIE C HATYPaJbHBIMH YHCIIAMU,
OOBIKHOBEHHBIMH U JIECITUIHBIMU IPOOSMHU.

CpaBHMBaTh M YHNOPSAOUYMBATh HATypajdbHbIE YHUCIA, CPABHUBATH B MPOCTEHIIMX CIy4asx
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OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

CoOTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M YUCIOM U
n300pakaTh HaTYypaJbHBIC YMCIIA TOYKAMH Ha KOOPIMHATHON (UHUCIIOBOM) MPSIMOA.

BoinonHsATe apupMeTHIeCKue NefcTBUA c HaTypaJbHbIMU quClIaMH, C
OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEHIIINX CITydasiX.

BbInoyHATE  MPOBEpPKY, MNPUKUIKY pe3yJibTaTa  BBIYUCICHUM.

OxpyriaTh HaTypaibHbIC YHUCIIA.

Pemenue TeKCTOBBIX 3224

Pemarp TekcTOBBIC 3amaun apuOMETHICCKUM CIIOCOOOM M C TMOMOIIBI0 OPraHU30BAaHHOTO
KOHEUHOTO Tiepedopa BCceX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, conepkamiue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEJIIMYMHBI: CKOPOCTh, BpEMS,
paccrosiHue, eHa, KOJTUYECTBO, CTOUMOCTb.

Hcnons30Bath KpaTKUe 3aMUCH, CXEMBbI, TaOJIUIIbI, 0003HAYEHUS MTPU PEIICHUH 3a/1a4.

[Tonp30BaThCcsi OCHOBHBIMHU €IMHUIIAMH W3MEPEHMsS: II€HBI, MAacChl, PACCTOSHUS, BPEMEHH,
CKOPOCTH, BBIp@XKaTh OJTHU €UHUIIBI BEJTMYUHBI Yepe3 IPyTrHe.

W3Bnekatb, aHaIM3UpOBaTh, OIECHWBATH WH(POpPMANMIO, TIPEICTABICHHYIO B TAOJIUIIE, HA
cToJIOYaTON AMarpaMme, MHTEPIPETUPOBATH IPEICTABICHHBIC JTaHHBIE, MCTOJIb30BaTh JAHHBIE MPHU
pelLIeHUH 3a7ad4.

Harasignast reomerpust
Ilonb3oBaTbcsl TIE€OMETPUYECKMMH MOHATHAMM: TO4YKa, IpsAMas, OTPE30K, JIyd, Yrod,
MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.
[IpuBoauTe mnpuMepsl OOBEKTOB OKPYKAIOIIEr0 MHUPA, HMEIMMX (HOpMy H3yUYEHHBIX
reOMETPUUECKUX (QUTYP.
Hcnonp30BaTe  TEPMHUHOJIOTHIO, CBSA3aHHYIO c YIJIAMH: BEpILHHA CTOpOHA, C
MHOTOYI'OJIbBHUKAMM: yrOJI, BEPIINHA, CTOPOHA, TUaroHallb, C OKPYKHOCTBIO: PaguycC, TUaMETP, LEHTP.
N3006paxaTh M3ydeHHbIE FeOMETpUUYEeCKHe (UIypbl Ha HEIMHOBAHHOW M KieT4aToi Oymare c
ITOMOIIBIO HUPKYJISL U JINHEHKH.
Haxogute  UIMHBI ~ OTPE3KOB  HEMOCPEACTBEHHBIM U3MEpPEHUEM C TOMOIUBIO
JIMHENKHU, CTPOUTD OTPE3KH 3aJaHHOM JJIMHBL; CTPOUTH OKPYKHOCTB 3aJaHHOTO pajuyca.
Hcnosp30BaTk CBOWMCTBA CTOPOH M YIJIOB IPSIMOYTOJIBHHMKA, KBajpara Uil HUX IOCTPOCHUS,
BBIYMCIICHUS TUIOIIAIU U IIEPUMETPA.
Bbruucnare nepuMeTp M IUIOINAAb KBajapara, NPSMOYTOJIbHUKA, (UIYp, COCTaBJIEHHBIX M3
IPSIMOYTOJIbHUKOB, B TOM 4HciIe PUIyp, U300paxEHHBIX Ha KileTyaToidymare.
[Tonb30BaThCsl OCHOBHBIMU METPUUECKUMHU €IUHULIAMH U3MEPEHUS JJIMHBI, IIJI0OIAAN; BBIPAXKATh
OJIHU €VHMILIBI BEJIMYUHBI YEPE3 JPYyTHUE.
Pacnio3naBate mapajuienenunen, KyO, MCIOIb30BaTh TEPMUHOJOIHIO: BEpIIMHA, peOpO TpaHb,
M3MEpEHNUs, HAXOJUTh U3MEPEHUs Mapajuiesenumnena, Kyoa.
Bbruucnare o0béM KyOa, mapajuienenuena MO 3aJaHHBIM HM3MEPEHMSIM, I0JIb30BaThCs
eIMHUIIAMU U3MEepeHus 00bEMa.
Pemare  HecnoxHble 3a/1a4u Ha U3MEPEHNE reOMETPUUYECKUX BEJIMYUH B
MIPAKTUYECKUX CUTYyaLHsIX.
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[IpenqmeTHbie pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4yeOHOro Kypca K KOHIy oOydeHus B 6
KJ1acce:

Yucaa v BHIYUCICHUS

3HaTh U NOHUMAaTh TEPMUHBI, CBA3aHHBIE C PA3JIMYHBIMU BUIAMM YHCEN U CIIOCOOAMU X 3aIUCH,
MEePEXOIUTH (€CII ATO BO3MOKHO) OT OJHOM ()OPMBI 3aITMCH YHCIA K IPYTOM.

CpaBHUBaTh U yNOPSAJOYUBATH LIEJIbIE YUCIIA, OOBIKHOBEHHBIE U JIECSITUUHBIE ApOOU, CPaBHUBATh
YHUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BbinosiHATh, coueTass yYCTHbIE M IUCbMEHHbIE NpPUEMBI, apuMeTHyecKue IeUCTBUS C
HaTypaJIbHBIMU U LIEJIBIMUA YUCIIaMU, OOBIKHOBEHHBIMH U JIECSITUUHBIMU JPOOSIMH, TIOJIOKUTEIBHBIMU U
OTpULATENbHBIMU YHCIIAMHU.

BbruncnsaTe 3Hau€HUs YUCIIOBBIX BBIPAKEHUM, BBINOJHATH MPUKUAKY U OLIEHKY pe3ysbTaTra
BBIYMCIICHUH,  BBINOJHATH  NpeoOpa3oBaHUs YHCIIOBBIX BBIPAKEHHI HA OCHOBE CBOMCTB
apu(METUUYECKUX TCUCTBUH.

CoOTHOCUTBH TOUYKY Ha KOOPIAMHATHON MpPSIMON C COOTBETCTBYIOIIMM €W YUCIOM U HM300pakaTh
YHUCJIa TOYKAMH Ha KOOPIWHATHOM NIPSIMOM, HAXOAUTh MOJYJIb YUCIIA.

COOTHOCHUTB TOUYKH B MPSAMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPAMHATAMY 3TOU TOUYKH.

OprrJ'IfITI) CJIbIC YHCiia U NCCATUYHBIC JIpO6I/I, HaXoJUTh HpI/I6J'II/I)KeHI/I$I YUCCII.

YuciioBble 1 OyKBeHHbIE BLIPAKEHUSI

[ToHuMate 1 ynmoTpedasaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCBHI0 CTEMEHU YHCIIa, HAXOIUTh KBaJpaT
1 KyO 4uciia, BRIYUCISITh 3HAYEHUS YUCIIOBBIX BBIPAKEHUM, COJEPIKAIIUX CTEIICHH.

[Tonb3oBaThbcsl MpU3HAKAMHM JEITUMOCTH, PpacKiajJbIlBaTh HaTypajbHble 4HCIA HA MPOCTHIE
MHOKHUTEJIH.

[Tonb3oBaTbcst MacITabOM, COCTABIISATH MPOTIOPIIMU U OTHOIICHUSI.

Hcnonb3oBath OykBbl Aisi 0003HAYEHMs] YUCENl IpPU 3alUCH MaTEMaTHUYECKUX BBIPAKEHUH,
COCTaBIIATh OyKBEHHbIE BBIPAXKEHHUS U (OPMYINbI, HAXOOUTh 3HAYEHHUS OYKBEHHBIX BBIPAKECHUH,
OCYILIECTBJISIS HEOOXOJMMBbIE MTOJICTAHOBKH U MPE0Opa30BaHUsL.

Haxoautb Hen3BeCTHBIN KOMIIOHEHT PaBEHCTBA.

Pelnenne TeKCTOBBIX 3224

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 337241 APU(PMETHUECKUM CITIOCOOOM.

Pemrate 3amauu, cBs3aHHBIE ¢ OTHOILIEHHWEM, IMPOMOPIMOHAIBHOCTHIO BEIMYMH, MPOILICHTAMH,
peraTh TPY OCHOBHBIC 33J1a4d Ha JIPOOH U MPOIICHTHI.

Pemate 3amaum, cojepikamiue 3aBUCUMOCTH, CBS3BIBAIOIIME BEIIMYUHBI: CKOPOCTH, BpEMH,
paccrosiHue, 1ieHa, KOJMYeCTBO, CTOUMOCTh, IPOU3BOAUTEIHLHOCTD, BpeMsl, 00bEMa paboThl, HCIIONb3YSI
apudmernyeckue  JIEHUCTBUSA, OLEHKY, MPHUKUAKY, II0JIb30BaThCid  €AMHUALAMU  HM3MEPEHUs
COOTBETCTBYIOIIUX BETUYHH.

CocTaBnsaTh 6YKB6HHLIG BBIPAXKCHUA 110 YCJIOBUIO 3a1a4HU.

W3Bnekars nHMOpMaIHIo, MPeICTABICHHYIO B Ta0NIMIAX, HA IMHEHHOM, CTOIOUaTONMIN KPYTOBOit
IMarpamMmax, MHTEpIpPEeTHpOBaTh IPEICTaBICHHbIE JaHHBIE, HCIOJIb30BaTh JAaHHBIE MpPU pEIIEHUU
3az1ad.

[IpencraBnsaTs UHGOPMALMIO C TOMOILBIO TAOJHIL, JIMHEHHON U cTOI0YaTOM Tuarpamm.

Harusanast reomeTpus
[IpuBomuTe, TpuUMEpsl OOBEKTOB OKPYXKAIOIIETO MHpa, HMEIMHUX (OopMy H3YUEHHBIX
T€OMETPHYECKUX IUIOCKUX U MPOCTPAHCTBEHHBIX (GUTYP, TPUMEPHI PABHBIX U CUMMETPUYHBIX (DUTYP.
N300paxkaTh ¢ MOMOIIBIO IUPKYISA, JTUHEHKH, TPAHCHOPTHUpPA HA HEIMHOBAHHOW M KJIETYATOU

Oymare U3y4eHHBbIE IUIOCKUE reoMeTpruyeckre (GUrypsl 1 KOHPUTYpaluu, CAMMETPUYHBIE (PUTYDBI.
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[Tonp30BaThCcs TE€OMETPUUECKUMH TOHATUAMU: PABEHCTBO (UTYp, CUMMETpUs, HCIIOJIB30BATh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHMMETPUEH: OCb CHMMETPUH, LIEHTP CUMMETPUH.

HaxonuTe BeIMYMHBI YITIOB MU3MEPEHUEM C IOMOILBIK) TPAHCIOPTUPA, CTPOUTH YIUIBI 3aJAHHOU
BEJIMYUHBI, T10JIb30BAaThCS IIPU PELICHUH 3a4a4 I'PaJlyCHOM MEpOM yrioB, paclO3HaBAaTh HA YEpPTEKAX
OCTPBIH, IPSIMOM, pa3BEPHYTHIM U TYIION YIJIBL.

BrruncnaTe JUIMHY JIOMaHOM, IEPUMETP MHOTOYIOJIbHUKA, I10JIb30BATHCS €AMHUIIAMHU U3MEPEHUS
JUIMHBI, BBIPAKATh OJJHU €AMHUIBI U3MEPEHMS JNIMHBI Yepe3 Apyrue.

Haxonnuth, ncrons3ys 4epTEXHBIE HMHCTPYMEHTBI, PACCTOSHUA: MEXAY ABYMsS TOYKaMH, OT
TOYKH J0 NPSIMOM, JJIMHY IIYTH HAa KBAaJIPaTHOM CETKE.

Boruncnate miomane Guryp, cOCTaBIEHHBIX U3 MPSMOYTOJIbHUKOB, MCIOJB30BaTh pa3OHeHUeE
Ha MPSIMOYTOJIBHUKH, Ha paBHBIE ¢burypsl, JOCTPavBaHUE JI0 MPSAMOYrOJIbHUKA,
II0JIb30BATHCSI OCHOBHBIMM €IMHMIIAMM M3MEPEHUS IUIOIIA/IN, BBIPAXKATh OJHHM €IWHHULBI U3MEPEHUS
IUIOLIAIN Yepe3 APYTHE.

PacnozHaBath Ha MOAENSAX M M300paKEHUSAX MNUpPaMHUAY, KOHYC, MWJIMHJIP, HCHOJIb30BaTh
TEPMHUHOJIOTHIO: BEPILINHA, peOpo, rpaHb, OCHOBAHHUE, pa3BEPTKA.

N300paxkaTh Ha Ki1eTyaTol Oymare MpsiMOYroJIbHbIN Mapasiesnenumnes.

Boruncnsate 00bEM NIPSIMOYTOJIBHOTO Mapaiienenunena, Ky0a, I0JIb30BaTbCsl OCHOBHBIMU
eAMHUIIAMU U3MEPEHUS 00BEMA;

Pemrate HECJIOKHBIE 3a/1a4u Ha HaxOX/JICHUE F€OMETPUYECKHUX BEJINYUH B
MIPAKTUYECKUX CUTYALMIX.
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TEMATHUYECKOE IINTAHUPOBAHUE 3KIACC

HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(TemsI) Kypca 4acoB COZEPI)KAHUE
HatypanbHble uncna. 43 Jecsatuunas cuctema YurarTh, 3a1IMCHIBATH, CPABHUBATH HaTypajbHbIC YHCIIA; NPeAJaraTbh

JleficTBHS ¢ HATYpAJIbHBIMU
YUCIIAMU

cuncnenus.Psasy
HaTypaJbHBIX YHCET.
HarypanbHbiii psia.
Yuco 0.
HarypaneHblie uncna
Ha KOOPJIMHATHOM
MPSMOM.
CpaBHeHue,
OKpYTJICHHE
HaTypaJIbHBIX YU CEII.
Apudmernueckne
NEUCTBUA

C HaTypaJIbHbIMU
yuciaamu. CBolcTBa
HYJIA IPH CI0KEHUHUH
YMHOEHUH,
CBOMCTBA €JIMHMIIBI
IIPU YMHOKEHUU.

U 00Cy:KIaTh cnoco0bl ynopsanounBanus yucen. Uzodpaxars
KOOPJWHATHYIO MPSIMYI0, 0TMeYaTh YUCJIa TOYKaMH Ha KOOPAUHATHON
HpﬂMOﬁ, HAaXO0/IUTb KOOPJAWHATEI TOYKH.

HccnenoBathb cBoiicTBa HaTYpajabHOTO psija, yncen 0 u lopu
CJIOKCHUHU U YMHOXKCHUU.

Hcnonb3oBaTh NPaBUJIO OKPYIJICHUS HATYPAIbHBIX YUCEIL.
BoinoaHATh apupMeTHUECKHe 1efiCTBUS C HATypAJTIbHBIMUYUCIIAMU,
BBIYHMCJISITH 3HAUECHUS YHCIIOBBIX BHIPAKEHUIN

co CKoOKamu U 0e3 CKOOOK.

3anuchbIBaTh NPOU3BEICHHIE B BUJIC CTEIICHH, YUTATh CTEIICHU,
HCI0JIb30BATH TEPMHUHOJIOTHIO (OCHOBaHUE,10KA3aTeb),
BbIYUCJSTH 3HAYEHH S CTETICHEH.

BbINOJHATH NIPUKHUIKY U OLEeHKY 3HAUECHUHN YHCIOBBIX BHIPA’KEHUM,
npeaiaratb U NPUMeHSITh NPUEMBI IPOBEPKUBBIYNCIICHUH.
Hcnonb3oBaTh NpH BHIYMCIEHHAX IEPEMECTUTENLHOE U
COUEeTATEeNIbHOE CBOMCTBA CIIOKEHUS U YMHOKEHHUSI, pacpeeuTEIbHOE
CBOMCTBO YMHOKEHHUSI; GOPMY/JIHPOBATH
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[IepemecTurenbHOEN
CcOoYeTaTeIIbHOE
CBOMCTRBA CJIOKCHUSIU
YMHOKEHUS,
pacrpeaenuTeabHOe
CBOWCTBO
YMHOKEHHUSI.
Jenutenu u
KpaTHBIE YHCTIa,
pa3lioKeHHUE Yucia
Ha MHO>KHUTEJIH.

Jenenue

¢ ocratkoMm. [Ipocteien
COCTaBHBIC YHCIA.
[Ipu3Haku neImMocTu
Ha 2, 5,

10, 3, 9.

CreneHs
HaTypaJbHbIM
IoKa3aTelIeM.
Yucnosbie
BBIPAXKEHMUS; TOPSATOK
nenctsuil. Pemenue
TEKCTOBBIX3aJ1a4 Ha
Bce apudmeTuyecKkue

U IPUMEHSITH NPABUJIA IPEe0Opa30BaHuUs YHCIOBBIX BBIPAXKEHUN Ha
OCHOBE CBOMCTB apupMeTnieckux jaericteuii. UccaenoBaTh YHCIOBBIC
3aKOHOMEPHOCTH, BBI/IBUTATh U 000CHOBBLIBATH I'MIIOTE3bI,
¢opmypoBaTh 06001IeHNSI UBBIBOBI 10 pe3yIbTaTaM
MPOBEAEHHOTO UCCIICIOBAHUS.

@D opMyJIMPOBATH ONpeieeHus JCIUTENS U KPaTHOTO,

Ha3bIBATh JICJIUTEIU U KpaTHBIC YKCIIa; PACMO3HABATH IIPOCTHIE

Y COCTaBHBIE YKCTa; (POPMYJIHPOBATH U IPUMEHSATH NPU3HAKH
JIETUMOCTH Ha 2, 3, 5, 9, 10; NpUMEHATH aJrOpUTM Pa3JI0KEHUS
YHUCiIa Ha TPOCThIE MHOXKUTEIH; HAXOAUTh OCTATKH OT JICTICHUS U
HEIOJIHOCYACTHOE.

Pacno3naBaTh HCTHHHBIC U JIO)KHBIC BHICKA3bIBAHUSIO

HaTypaJbHBIX YUCIaX, MPUBOAUTH NMPUMeEPbI 1

KOHTPIIPUMEPBI, CTPOUTH BHICKA3BIBAHUS U OTPULIAHUSBBICKA3bIBAHUN
0 CBOMCTBaX HaTypalbHbIX YUCEIL.

KoncTpyupoBath MaTeMaTHUecKHe Mpei0KeH sl

C TIOMOIIBIO CBA30K I, KU, «ECIH. .., TO...».

Pemath TeKCTOBBIE 334U apU(PMETUYECKUM CIIOCOOOM,
HCIO0JIB30BATH 3aBUCMMOCTH MEX/1y BEJIMUYNHAMU (CKOPOCTh,BpEMS,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTD U JIp.): aHAJIU3UPOBATD U
OCMBICJIUBATH TEKCT 33j1auu, nepeGopMyJIHpPOBaTh YCIOBHE,
U3BJIEKATh HEOOXOUMBIE TaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTH
MEX/1y BEJINYMHAMH, CTPOUTH JIOTUYECKYIO [IEMOYKY PACcCyKACHUH.
MopenupoBaTh X0 pelieHus 3a7auu ¢ TOMOIIbIO PUCYHKA,

17
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JIeUCTBUS,
Ha JBIDKCHUE U
MOKYITKU

CXEMBI, TAOJIHUIIBI.

IIpuBoauTh, pa3doupaTh, OLEHUBATDH PA3IMYHbIE PEIICHHUS, 3AIIUCH
peleHni TEKCTOBBIX 3a/1a4.

KpuTrnyecku ouneHMBaTh IIOJYYEHHBIH pe3yibTart,
OCYLIECTBJATh CAaMOKOHTpPOJb, IIPOBEpPsAsl OTBET Ha
COOTBETCTBHUE YCIOBHIO, HAXOAMTh OLINOKH.

Pematy 3amaun ¢ nomouplo nepedopa BCEX BO3MOMKHBIX
BAPUAHTOB.

3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTUS apu(PMETUKH

Harnsannas reometpust.

JIMHUM Ha IUIOCKOCTHU

12

Touka, npsamasi,
OTpPE30K, JTyY.
Jlomanas.
N3mepenne niavHbI
OTpe3Ka,
METpUUYECKHUE
CIMHHIIBI

HU3MEPCHUSA TJINHBI.

OKpyXHOCTb U KpYT.

IIpakTnueckas
paboTa
«ITocTpoenue y3opa
U3 OKPYKHOCTEW».
VYrou. Ipsamoii,
OCTPBIH, TYIIOU U
Pa3BEPHYTBIN YIJIBL.
H3mepenue yrios.

Pacno3naBarthb Ha yepTekax, pUCyHKaxX, ONMUCHIBATD,
HCITI0JIb3Ysl TEPMHUHOJIOTHIO, U H300pakaTh C [IOMOIIbIO
YepTEKHBIX NHCTPYMEHTOB: TOUKY, NIPAMYIO, OTPE3O0K, Y4,
YTOJ1, JIOMaHYI0, OKPYKHOCTb.

Pacno3HaBaTh, NPUBOAUTH NMPUMePbI 00EKTOB PEAILHOTO
MUpa, UMeroLUX (OpMy H3YUYEHHBIX PUTYp, OLEHUBATH UX
JIMHEWHBIE pa3MepBbI.

Hcnosb30BaTh JIMHENKY U TPAHCHOPTUP KaK HHCTPYMEHTHI
JUISl IOCTPOEHUS M U3MEPEHUS: M3MEPATh JUIMHY OTPE3Ka,
BEJIMYUHY yIJ1a; CTPOUTH OTPE30K 3aJAHHOU JUIMHBI, YTOJI,
3a/IaHHOM BEJINYMHBI; OTKJIAABIBATH IUPKYJIEM PaBHbIE
OTPE3KHU, CTPOUTH OKPYKHOCTh 33JJaHHOT0 pajnyca.
H3006paxkaTh KOHPUTYpAITUU T€OMETPUIECKUX PUTYD

13 OTPE3KOB, OKPYKHOCTEH, UX YaCTe! HAa HEJTMHOBAHHOU U

KJIeT4aToi Oymare; mpeijarath, ONUCHIBaTh M 00CYKAaTh

€1oco0bl, AITOPUTMBbI IIOCTPOEHHUSL.
Pacno3HaBaTh M M300paxkaTh Ha HEJIMHOBAaHHOW U

18
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[IpakTnueckas
pabota
«IIoctpoenue
YTIIOB»

KJIET4aTOi Oymare mpsiMOi, OCTpBIH, TyIOH, pa3BEPHYTHINYIJIb;
CPABHUBATH YIJIbL.

BbIuncasiTh AIMHBI OTPE3KOB, JIOMAHbIX.

IlonnMaTh ¥ MCIIOJIB30BATh NIPH PelIeHNH 32124
3aBHCHMMOCTH MEX/y €MHUIIAMH METPUYECKON CUCTEMBIMED;
3HAKOMMTbCS C HEMETPUUECKUMH CHCTEMaMH MEpP; BbIPaKaTh
JUIMHY B Pa3JIMYHBIX €IUHUIIAX U3MEPEHMUSL.

HccnenoBath GuUrypsl 1 KOHQUrypamuu, UCIOJIb3yAIU(POBbIE

pecypces

OOBIKHOBEHHBIE APOOH

48

HpoOs. [IpaBunbHabICH
HeIpaBUJIbHBIE
npoou. OcHOBHOE
CBOWCTBO ApOOH.
CpaBHeHHE IpoOeid.
Cnoxenue u
BBIYNTAHHE
OOBIKHOBEHHBIX
npobeii. CMemnanHas
IpoOb. YMHOXKEHHUE U
JIeTICHUE
OOBIKHOBEHHBIX
npoOeii; B3auMHO-
oOpaTHbIe 1poOHu.
PemeHne TEKCTOBBIX
3a/a4, CoJepKaIInx
npo6u. OCHOBHBIE

MopenupoBarth B rpaduueckoii, mpeamerHoi popme,

C TIOMOIIBI0 KOMITBIOTEPA IMOHATHS U CBOMCTBA, CBA3aHHBIEC
0OBIKHOBEHHOM JPOOBIO.

YuTaTh M 3aN1UCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPO0H,
npeaiaratb, 000CHOBbIBATH U 00CYKIATh CNIOCOOBI YITOPSATI0OUYNBAHUS
nIpo0ei.

MN3006paxkaTh 0OOBIKHOBEHHBIE APOOH TOUKAMU

Ha KOOPJAWHATHON NPSIMOM; MCMOJIb30BATh KOOPIUHATHYIONPSAMYIO JUIs
CpaBHEHHUS IPOOCH.

@ opMyIHPOBaTh, 3aIMCHIBATH € MOMOIILIO OYKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOM APOOU; MCMOJIb30BATH OCHOBHOE CBOICTBO
poOu ISl COKpalleHus Apooeii u mpuBeIeHus: Jpoou K HOBOMY
3HaMEHATEJIO.

IIpencraBiasiTh cCMELIaHHYIO APOOb B BUJIE HEMTPABUIILHOM UBBIIEIATH
[ENTYI0 YacTh YKCIia U3 HEPABUIBHOU APOOH.

BeinoaHaTs apuMeTnyecKkue AeicTBusA
C 0OBIKHOBEHHBIMH JIpOOSIMU; NPUMEHSITh CBOMCTBA

19
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3a/1a4¥ Ha JPOOH.
[Ipumenenue OykB
TUTS 3aTTHCH
MaTeMaTHIECKUX
BBIPA)KCHUN U

IIPEII0KEHUN

apuMeTHIeCKUX ASUCTBUIA I PAIHOHATH3AIIH
BBIYHCIICHUM.

BbInoJHATH NPUKHUAKY U OLEHKY PE3yJIbTaTa BEIYMCICHUN;
npeajaratb 4 NPpUMEHATHh NPUEMBI IPOBEPKH BbIUHCICHUM.
IIpoBoauTH MCCIEA0BAHNUS CBOKCTB APOOECH, OTTUPAsICh

Ha YHCIIOBBIE IKCIIEPUMEHTHI (B TOM YHCIIE C TIOMOIIIBIO
KOMIIBIOTEPA).

Pacno3naBaThb UCTUHHBIE U JIO)KHBIE BHICKA3bIBAHUS

0 JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUA U OTPULIAHUS BHICKA3bIBAaHU.

PemiaTh TEKCTOBBIE 3a/1a4H, COJIEPIKAIINAE IPOOHBIC JTaHHBIC, U
3a/1a4d Ha HaXO0XJEHUE YaCTH LEJI0T0 U LEJIOro M0 €ro 4acTy;
BBIAIBJISITh UX CXOJACTBA M Pa3JIM4MSl.

MoaeanpoBaTh X0 PELICHUS 3a1a4U C IOMOLIBIO PUCYHKA,
CXEMBI, TAOJIMIIEI.

IIpuBoauTH, pa30UpaTh, OLEHMBATH PA3JIMYHbBIC PELICHUS,
3alKMCH PEeLIEHUN TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHMBaTh MOJy4YEHHBIN pe3yibTaT,
OCYUIECTBJISATh CAMOKOHTPOJIb, IPOBEPSIS OTBET

Ha COOTBETCTBUE YCIOBHUIO, HAXOAUTH OLITUOKH.
3HAKOMUTBCS ¢ MCTOPHeEN pa3BUTHUS apuPMeTUKH

Harnsanas reomerpus.
MHOroyrojasHuKu

10

MHOrOyroJbHUKH.
YeTpIpEXYroJIbHUK,
IIPSAMOYTOJIbHUK,

KBaJpar.
IIpakTrueckas

OnuceiBaTh, HCMOJIb3Ys TEPMHHOJIOTHIO, H300pakaTh
C MIOMOIIBIO YEPTEKHBIX HHCTPYMEHTOB U OT PYKH,
MOJIeIMPOBaTh U3 OyMaru MHOTOYTOJIbHUKH.

HpI/IBOIlI/ITB NnpuMepbI 00BEKTOB pPCaJIbHOTO MHUpPaA, UMCHOIITUX
(I)OpMy MHOT'OYT'OJIbHUKA, IPAMOYI'OJIbHUKA, KBaJApara,
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pabora
«IIoctpoenue
IPSIMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOpOHAMH

Ha HEJIMHOBAHHOM
Oymare».
TpeyroyibHUK.
[Inomane n
MEpUMETP
MPSIMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX U3
IPSIMOYTOJIbHUKOB,
€IMHULIBI
U3MEpEHUs
TUTOLIA/IH.
[TepumeTtp
MHOTOYTOJIbHUKA

TPEYroJibHUKA, OEeHUBATH UX JUHEHHBIE pa3Mephl.

BohIuucasaTh: nepuMeTp TPEYroabHUKA, IPSIMOYTOJIbHHKA,
MHOT'OYTOJIbHUKA; IUIOIIa/lb IPSIMOYTOJIbHUKA, KBaJIpaTa.

H3006paxkaTh 0CTPOYTrOJbHBIE, IPSIMOYIOJBHBIE U TYIOYIOJIbHBIE
TPEYTrOJIbHUKU.

CTpouTh Ha HEJIMHOBAaHHOMW U KJIeTYaToM Oymare KBajpatr 1
IPSIMOYTOJIBHUK C 3a/JaHHBIMM JUITMHAMU CTOPOH.

HccaenoBarhb cBOiiCTBA IPSIMOYIOJIBHHMKA, KBAJIpaTa IyTEM
JKCIIEPUMEHTA, HAOMIOICHHS, U3MEPEHHUsI, MOJIEIUPOBAHMSI; CPABHUBATh
CBOMCTBA KBajjpaTa 1 MPsIMOYTOJIbHHUKA.

KoncTpyupoBath MaTeMaTHuecKkHe Mpeai0KeH s

C TIOMOIIIBIO CBSI30K «HEKOTOPHBII», «JT0001». Pacno3HaBaTbUCTHHHBIC
U JIOKHbBIE BBICKa3bIBaHHSI O MHOTOYTOJIbHUKAX, MPUBOAUTH MPUMeEpPbI
U KOHTPIIPUMEPHI.

HccaenoBaTh 3aBUCHMOCTB IUIOMIA/IM KBAaApaTa OT AJTUHBIETO
CTOPOHBI.

Hcnosb30BaTh CBOICTBA KBAIPATHOM CETKH JIJIsl IOCTPOCHUADUTYD;
pa30uBaTh NPSIMOYTOJILHUK HA KBAaJIPaThl, TPEYTOJIbHUKH;
COCTABJATHL (DUTYPHI U3 KBAIPATOB U MPSIMOYTOJIbBHUKOB M HAXOIUTh
UX IJI0LIa/1b, pa30MBaTh GUTYpPHI HA MPSAMOYTOJIBHUKH U KBAAPAThl U
HAXOJWTh UX TIIOIIA[b.

BoipamxaTh BeTUYHHY IUIOLIAAN B PA3IMYHBIX €TUHUIIAXU3MEPEHUS
METPUUYECKOI CUCTEMBI MEp, HOHUMATDH M HCI0JIb30BATh 3aBUCHUMOCTH
MEX1y METPUYECKHUMH eIMHULIAMU U3MEPEHHUS IIOIA/IH.
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3HAKOMMTBCS ¢ IPUMEPaMM IPUMEHEHHs IO U U [IEpUMETpa B
IPAKTHUYECKUX cuTyauusax. Pemarsb 3agaun

U3 peaJbHOM )KU3HU, MpeAIaraTh U 00Cy:K1aTh Pa3JInYHbIeCII0CO0bI
pelieHus 3aa1a4

JlecsitTuunble 1podu

38

JecsaTuaHas 3amuch
npobeit. CpaBHeHHE

JECSITUUHBIX APOOEH.

JencTBus

C IECITUYHBIMUA
IpoOsiMu.
Oxkpyrienue
ECITUYHBIX
IpoOei.

Pemenne TeKCTOBBIX
3a/1a4, CoJIeprKaImx
npobu. OCHOBHBIE
3a/1a4u Ha JpooHu

IIpencraBiasiTh 1eCATUUHYIO 1pOOb B BII€ OOBIKHOBEHHON , YUTATh M
3anMcbIBaTh, CPABHUBATH JIECATHYHBIE IpO0OH, MpelIaraThb,
000CHOBBIBATb U 00CYKIAaTh CNIOCO0OBI YIOPSOUNBAHUS JECITUYHBIX
Tpo0ei.

HN3o6paxkath necaTudHble IpOOU TOYKAMU Ha KOOPAUHATHOM
IPSIMOM.

BbISIBJSITH CX0ACTBA M Pa3JIu4Ms IpaBU apu(PMETHUECKUXIEHCTBHIM
C HaTypaJbHBIMH YUCJIAMU U IECATUYHBIMU JPOOSIMHU, OOBACHATD UX.
BbInoHATL apudMeTHUecKue JAEHCTBUS C  JECATUYHBIMHU
Ipo0sMHU; BBINOJHATH NPHKHAKY MW OLIGHKY pe3yibTara
BBIYMCIICHUI.

IIpumMeHsATH cBoiicTBa apuPMeTHUYECKUX NEUCTBUM IS
panoOHaIN3alUy BBIYUCICHUN.

IIpuMeHsATh MNPaBUWJIO OKPYIVIEHUS] JIECATUYHBIX JIPOOEH.
IIpoBoauTh HMCCIEAOBAHUSI CBOWCTB JECATHYHBIX JPOOCH,
ONMPASICh HA YUCIIOBBIE SKCIIEPUMEHTHI (B TOM YHCIIE

C NMOMOIIIbIO KOMIIBIOTEPA), BBIABUTATh THIIOTE3bI U

HIPUBOAUTH UX 0OOCHOBAHUS.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUS

0 Apo0siX, NPUBOJAMTH NPUMeEPbI U KOHTPIIPUMEPHI, CTPOUTH
BBICKA3bIBAHMS U OTPULIAHMSI BBICKA3bIBAHUI.
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Pemath TekCTOBbIE 3a/1a4M, COJIEpIKALUE IPOOHBIE TaHHBIE, UHA
HAXO0/IEHUE YaCTHU LEJIOT0 U LIEJIOro 0 €ro YacTH; BhISBJIATH MX
CXOJCTBA M pPa3In4us.

MopenupoBaTh X0/ peLIeHUs 331a4U C IOMOIIIbIO PUCYHKA,CXEMBI,
tabnuuel. [IpuBoANTH, pa30upaTh, OLEHUBATH Pa3IMUHbIC
pelIeHHs], 3alIUCH PELIEHNI TEKCTOBBIX 3ajiau.

Ol'[epl/IpOBaTb I[p06HI>IMI/I YUCJIaMH B pC€aJIbHBIX JKU3HCHHBIXCUTYyAllHUAX.

Kpurnyecku onieHMBaTh M0JIy4YEHHBIN PE3YJIbTAT,0CYIIECTBIISATh
CaMOKOHTPOJIb, IPOBEPSISI OTBET

Ha COOTBETCTBUE YCIOBHIO, HAXOIUThH OLITHOKH.

3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTUS apU(PMETUKH

Harnsannas reometpus.
Tena u purypsr
B IIPOCTPAHCTBE

MHoOrorpaHHuKH.
N3o0paxxeHune
MHOTOTPaHHHKOB.
Mogenu
IIPOCTPAHCTBEHHBIX
TeN.

[IpssmoyronpHbII
napajuleenuIe],
Ky0. Pa3Béprku kybau
napasuleIenuIea.
[IpakTnyeckas paborta
«Pa3BépTKa Kybay.

O061béMm KkyOa,

Pacno3HaBaTh Ha yepTexKax, pUCyHKAX, B OKPY KaloleMMupe
IPsIMOYTOJIBHBIN Tapajiesenurnesi, KyO, MHOTOTPaHHUKH, OUCHIBATD,
HCI0JIb3Ysl TEPMUHOJIOTMI0,0lIeHUBATH JIMHEHHbBIE pa3Mephl.
[IpuBoauTH NpUMepPbI 0OBEKTOB PEATHHOTO MUPA, UMEIOIIUXPOPMY
MHOTOTpaHHMKA, MPSMOYTOJILHOTO MapalljieNenumnena, Kyoa.
HN3o00paxkaTh KyO Ha KileT4aTo Oymare.

HccnenoBathb cBoiicTBa Ky0a, MPSIMOYTOJILHOTO

napasuieNienumeia, MHOTOTPaHHUKOB, UCIIOJIBb3YSI MOJIETIH.
Pacno3naBaTh M n300pakaTh pa3BEPTKU KyOa U

napasuienenunena. MoaeaupoBarhb Ky0 U mapaienenurnens3
Oymaru u Mpo4Ynx MaTepuaioB, 00bACHATH CIOCO0

MOJICIMPOBAHMSL.
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IPSIMOYT'OJIBHOTO
napauienenuneaa

HaxoauTth n3MepeHus, BBIYHCIATH IUIONIA/1b TOBEPXHOCTH;00bEM
KyOa, IpsIMOYT'0JILHOTO NapajliesIenuIe1a; HCCIe10BATh
3aBHCHUMOCTB 00bE€Ma Ky0a OT JUIMHBI €ro pedpa, BBIABUTATDH H
000CHOBBIBATH THIIOTE3Y.

Ha0aropaTh U NpoBOAMTH AHAJIOTHH MEX]Y OHATHIMU
IUIOINAAX U 00BbEMa, TIEpUMETPa U IIJIOIIAIN TOBEPXHOCTH.
Pacno3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS

0 MHOTOTpaHHMKaX, NPUBOAUTH MPUMePbI U KOHTPIPUMEPHI,
CTPOMTH BBICKA3BIBAHUSA U OTPHUIIAHUS BHICKA3bIBAHUH.

PemaTe 3a1a4um U3 peasibHOM )KU3HU

[ToBTOpEeHue u 06001IIEHNE

10

[ToBTOpEHME
OCHOBHBIX IMIOHITHMH
METOJIOB Kypca

5 knacca,
000011IeH1E 3HAHUIT

Bo1uuciasaTs 3HaYCHUS BRIPAKEHUN, COIEPKAIINX HATypaTbHbIE
yuclia, OOBIKHOBEHHBIE U IECATUYHbBIE IPOOU,BBITIOIHATH
npeoOpa3oBaHMs YUCET.

Bpi0uparthb cnocod cpaBHEHUS YK CEN, BHIYMCICHHM,

NMPUMEHATH CBOMCTBA apr(PMETUUECKUX ACUCTBUHN TSI
paloHaIN3auy BBIYUCICHUH.

OcymecTBIsITh CAMOKOHTPOJIb BBITIOJHAEMbIX ICUCTBUNA U
CaMOTPOBEPKY pe3yiIbTaTa BHIYMCICHHII.

Pematp 3a1aun U3 peanbHON )KU3HU, IPUMEHSITh MaTeMaTHYecKHe
3HAHUSA JUIS PEIIeHUs 3a7a4d U3 IPYruxXydeOHbIX MPEIMETOB.
Pemarts 3a1a4u pa3sHbIMHU CIIOCOOAMM, CPABHUBATD - CIIOCOOBI
pelIeHus 3a71a4, BbIOUPATh PANMOHAJIbHBINCIIOC00

OBIIEE KOJIMYECTBO
YACOBIIO ITPOTPAMME

17
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6 KJIACC
HanmenoBanue paznena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4aOLIUXCSI
(Tembl) Kypca 4acoB coaepKaHue
HarypanbsHble uncia 30 Apudmernueckue BeinoHATs apudMeTnyecKue AeiiCTBUS C MHOTO3HAYHBIMHU
JercTBUS HaTypaJIbHBIMU YKCIaMH, HAXOAUTH 3HAYEHMS YHCIIOBBIX BHIPAKEHUIN
C MHOT'O3HAYHBIMH CO CKOOKaMHU U 0e3 CKOOOK; BBIYHCIATH
HaTypaJlbHBIMU 3HA4YeHUs BBIPAKEHUH, COJEpKAIINX CTETICHHU.

gucaamMu. YucaoBwie
BBIPaXEHUS, TIOPSJIOK
JICNCTBHH,
HCITOJIE30BaHUE
cko0ok. OkpyrieHue
HaTypaJbHBIX YUCE.
JlenuTenu u KpaTHbIE
YpClia; HanOOJIbIITHNA
0oO0IHil 1enuTENh U
HauMeHbIIee 001Iee
KpaTHOE.

JlenuMOoCTh CyMMBI 1
MIPOU3BEICHUS.
Jlenexnue

¢ octaTkoM. Pemenue
TEKCTOBBIX3aJa4

BbINOTHATH NPUKUIAKY M OLEHKY 3HAYEHUIN YHCIOBBIX BBIPAXKEHU,
IPUMEHATH NPUEMBI IPOBepPKH pe3ynbTaTa. Ucnmonb3oBaTs npu
BBIYHMCJICHUSAX [IEPEMECTUTEIIBHOE U COYETATEILHOE CBOMCTBA
CJI0KEHHUSI M1 YMHOKEHUS, PACIIPEEIUTEIBHOE CBOMCTBO YMHOKEHHUS
OTHOCHTEIILHO CJI0XEHUS, CBOMCTBA apu(PMETUUECKHUX JICUCTBUH.
HccaenoBarh 4MCIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH YHCIIOBBIE
SKCIIEPUMEHTHI, BBIIBUTATh H 000CHOBBIBATHI HIIOTE3bI.
®opmyIHpOBaTh OMNpe/eSieHusl JeIUTENs U KPaTHOTO, HauOOJIbIIEro
00111ero AeauTeNs 1 HaUMEHbIIEro 00IIero KpaTHOTO, MPOCTOTO U
COCTaBHOTI'O YHCEJI; UCIIOJIb30BATh ATUMOHATHS IIPU PELICHUH 3aa4.
[IpuMeHSTH AITrOPUTMBbI BEIYUCIICHHS HAUOOJIbIIEr0 OOIIET0IeTUTENs
¥ HaMEHbILIEro OOIIEero KpaTHOTO JIBYX YHCENl, AITOPUTM PA3JIOKECHHUS
Yyyucia Ha MPOCTbIE MHOXKHUTEIH.

HccnenoBarhb ycinoBus nenuMocTty Ha 4 u 6.

HccaenoBathb, 00cyxaath, (OpMyIHPOBATH U
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000CHOBBIBATH BBIBOJI O YETHOCTH CYMMBI, IIPOU3BEICHUS: IBYX
YETHBIX YUCET, IBYX HEUETHBIX YUCIIE, YETHOTO U HEUETHOTO YHCET.
HccaenoBars ¢cBOMCTBA JIEIUMOCTH CYMMBbI U IPOU3BEACHUSUHUCEIL.
I[IpuBOAMTHL MPUMeEPBI YKCEI C 33JJaHHBIMH CBOMCTBAMHU,
pacno3HaBaTh BepHble M HEBEPHbIE YTBEPKICHUS

0 CBOMCTBaX YKCEJ, ONPOBEPraTh HEBEPHBIC YTBEPIKICHUSIC
MOMOIIBIO KOHTPIPUMEPOB.

KoncrpyupoBath MaTeMaTHu4ecKHe NMpeaJioKeHust

C MIOMOIIIBIO CBSI30K «H», KUJINY», «ECJH..., TO...». PemnaTth
TEKCTOBBIE 3a7a4H, BKIIFOYAIONIHE TIOHSATHS JICITMMOCTH,
apuMeTHuyeCcKuM crocodoM, CIOIB30BaThIIEPEOOP BCEX
BO3MOJKHBIX BApUAHTOB.

MoaeanpoBaTh X0/ PEIICHHS 3a1a9 C IIOMOIIBIO0 PHCYHKA,CXEMBI,
TaOJINIIBI.

IIpuBoauTH, pa3déupatb, OLEHUBATH PA3JIMYHbBIC PEIICHUS,3aITUCH
pElIeHUI TEKCTOBBIX 3a/a4.

KpuTnyecku oneHUBaTh MMOJTYICHHBIN pe3yIbTaT, HAXOAUTHOIIUOKH,
OCYILIECTBJISATh CAMOKOHTPOJIb, ITPOBEPSIS OTBET

Ha COOTBETCTBHUE YCIOBHUIO

Harnsapgnas reoMeTpus.
HpSIMLIe Ha IJIOCKOCTH

IIepnienquKysspHbIE
IpsIMBIE.
[TapamenbHble
IIpsIMBIE.
Paccrosnue mexay

Pacno3naBaTh Ha uepTexax, pUCyHKax Cllydad B3aHMHOTO
pacIoJIOKEHUs ABYX MPSIMBIX.

H300paxkaTh ¢ NOMOIIBLIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOW M KJIeTYaTOl Oymare JBe MepeceKaroluecsnpsmble,
JIBE TMapajiebHbIE IPSIMBIE, CTPOUTD IPSIMYIO,
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JIBYMS TOYKaMHU,
OT TOYKH JI0 NPSMOH,
JUIMHA MapuIpyTa

Ha KBaJIpaTHOM CETKe

NEPIEHANKYJISPHYIO JAHHOMU.

IIpuBoaAMTH NpUMeEPHI [TAPATUICITBHOCTH U NEPIEHAUKYIIPHOCTH
IIPSIMBIX B IPOCTPAHCTBE. Pacmo3HaBaTh B MHOTOYIOJIbHUKAX
NepIeHIUKYISpHbIE UlapaienbHble CTOPOHbL. H300pakaTh
MHOTOYTOJIBHUKH C I1ApaJuIeIbHBIMU, IIEPIICHIUKYISIPHBIMU
CTOPOHAMH.

HaxoauTs paccrosiHre MeXy ABYMS TOUKaMHU, OT TOYKH JI0
IPSIMOM, IJIMHY IIyTH HA KBAJAPAaTHON CETKE, B TOM YHCIIEUCITIONb3Ys
M poBbIE PECYPCHI

Hpobu

32

OOBLIKHOBEHHAS
IpoOb, OCHOBHOE
CBOWCTBO Jpo0w,
COKparieHue apooeii.
CpaBHeHuE U
YIOPSIOYMBAHUE
IpoOei.
JHecsatuunbie npooun
MeTpUYecKas
cucTeMa Mep.
Apudmernueckue
IEUCTBUA

¢ OOBIKHOBEHHBIMU

U TECITUIHBIMHA
IpoosMu.
OTHonIeHHE.
JleneHue B JaHHOM

CpaBHHMBaTB U YNOPAJA0YHUBATH Ip0oOH, BLIOMPATH CIIOCO0
CpaBHEHHUS ApoOeii.

IIpeacTaBiasATh qecATUYHBIC IPOOU B BUIE OOBIKHOBEHHBIX Ipo0ei u
OOBIKHOBEHHEIE B BUJC JCCATHYHBIX, HCI0JIb30BATHEIKBUBAJIEHTHbIE
npeacTaBJeHusi IPOOHBIX YKCEN TIPU UX CPABHEHUU, TIPH
BbhIYMCIICHUAX. U CImoIb30BaTh JECATUYHBIC IpOOU MpH
npeoOpa3oBaHUK BETUYMH B METPUUECKOW CUCTEME Mep.
BopinoanaTs apupMeTnyecKue aeiicTBus

C OOBIKHOBEHHBIMU U JACCATUYHBIMU JIPOOSMH.

BouIuucasTh 3HaUCHUS BBRIPAKCHUM, COIEPKAIIMX OOBIKHOBEHHBIC U
JIECATUYHBIC TPOOU, BBITIOJHIATH IPE0Opa3oBaHus ApoOei, BHIOMPATh
CIoco0, MPUMEHSITh CBOMCTBA apU(PMETHICCKUX JCHCTBUM TSI
parMoHaIM3allUUBBIYMCIICHUH.

CocTaBasiTb OTHOIICHUS U IIponopurv, HAX0AUTh
OTHOIICHUEC BCIIMYUH, ACITUTH BCIIMUNHY B JTAHHOM
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OTHOIIICHUH.
Maciura0,
MPOTIOPITHSL.

[TonsaTne npoueHra.
Brruncienue
MPOIICHTA

OT BEIUYHHBI ¥
BCJIIMYUHBI 110 €€
MIPOIICHTY.

Pemenne TEKCTOBBIX
3a/1a4, COACPIKaITIX
JpoOU U MPOLIEHTHI.
[IpakTnueckas pabora
«OTHOIIECHUEIJTMHEI
OKPYXXHOCTH K €€
TUAMETPY»

OTHOIICHHH.
HaxoauTh 3KCepuMeHTAIbHBIM IIYTEM OTHOIICHUE JITHHBI
OKPYXXHOCTH K €€ TUaMeTpy.

HNHTepnpeTHpoBaTh MaciTad Kak OTHOIICHUE BETMYNH, HAXOAUTH
MacIITad 1miaHa, KapThl ¥ BEIYUCIATH PACCTOSHUS, HCIIOB3Ys
MaciiTao.

OO0BACHATH, YTO TAKOE MPOIIEHT, YIOTPEOIATH 000POTHI PEUUCO
CJIOBOM «IIPOLIEHT». BhIpamaTh npoleHTHl B ApoOsSX U IpodH B
MPOIEHTAaX, OTHOIICHUE JIBYX BEJIMYHMH B MPOIICHTaX. BHIYUCAATH
TIPOIICHT OT YMCJIA ¥ YUCIIO TI0 €TO MPOIICHTY.

OKpyrasiTe ApoOU U MPOIEHTHI, HAXOAUTH TPHOIMKCHUSIUCEIT.
PemiaTh 3a7a4u Ha YaCTH, TIPOIICHTHI, IPOTIOPITUH,

Ha HaXO0XJeHUE ApoOu (MTPOILIEHTA) OT BEIMUYMHBI M BEJIMUUHBITIO €€
npoOu (TIpoIIeHTY), IpoOu (TIPOIIeHTa), KOTOPBIM COCTABIISIET OJTHA
BeMuMHA OT Apyroi. [llpuBoauTh, pa3ouparh, OLEHUBATH
pa3IUYHbIE PEIeHMs], 3alIUCH PEeLIEHUI TEeKCTOBBIX 3aau.
H3BaekaTh HHPOPMALIMIO U3 TAOJIUII U TUATPAMM,
UHTEPIPETUPOBATH TAOIMYHBIE JAHHbBIE, ONIPEACTATh

HauOoJbIlIee U HAaUMEHbIIIEe

U3 IIPEJICTABICHHBIX JaHHBIX

Harnsagnas reomerpus.
Cummerpus

OceBas cummeTpus.
LentpanpHas
CUMMETPHSL.

Pacno3HaBaTh Ha uepTexax U N300pakeHUIX, H300PaKATHOT
PYKH, CTPOMTH C ITOMOIIIBbIO HHCTPYMEHTOB (pUTypy (OTpe3oK,
JIOMaHYI0, TPEYrOJIbHUK, IPSIMOYT OJIbHHUK,
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[Toctpoenue
CUMMETPUYHBIX
buryp.
[IpakTnueckas
pabota «OceBast
CUMMETPHUSD.
Cummerpus

B IIPOCTPAHCTBE

OKPY>KHOCTB), CHMMETPUYHYIO JaHHON OTHOCUTEIBHO

IIPSIMOM, TOUYKH.

HaxoanTe npuMepbl CUMMETPUH B OKPYXKAIOLIEM MUPE.
MopeaupoBath u3 Oymaru e (GUTypbl, CHAMMETPHYHBIC
OTHOCHUTEIILHO MPSIMO; KOHCTPYMPOBATH T€OMETPUUECKHE
KOH(UTYpalluy, UCIOJIB3YsI CBOMCTBO CUMMETPHUH, B TOM YHCIIE C
MOMOIIIBIO ITU(DPOBBIX PECYPCOB.

HccnenoBarb cBoiicTBa H3y4eHHBIX (UIYp, CBS3aHHBIE C
CUMMETpUEH,  HUCIOJIBb3Ysl  AKCHEPHUMEHT,  HaOIIoJeHueE,
MOJIETTUPOBAHUE.

O0ocHOBBIBATH, ONpPOBEPraTtb C IOMOIIBIO KOHTPIPUMEPOB
YTBEPKACHUS O CAMMETPUHU QUTYD

Bripaxenus ¢ OykBamu

[Ipumenenue OykB
JUISL 3aIIUCH
MaTEeMaTUYECKHUX
BBIPAKECHUI U
MPEUI0KEHUH.
byksennsie
BBIPAXXEHUS U
YUCJIOBBIE
MI0/ICTAHOBKH.
bykBenHbIe
paBEHCTBa,
HaXO0XJICHNE
HEU3BECTHOTO

Hcnonb3oBath OYKBbI 151 0003HAYESHUSI YUCEI, TIPU 3aMTUCU
MaTeMaTHYECKUX YTBEPKICHHM, COCTaBIATh OYKBEHHBIE BHIPAKEHUS MO
YCIOBUIO 3a/1a4H.

HccnenoBath HECTIOKHBIE YHCIIOBbIE 3aKOHOMEPHOCTH,UCIIOIB30BATh
OYKBBI JUISI UX 3aIHCH.

BoIunciasTh 4nuciIoBoe 3HaUeHUE OYKBEHHOTO BBIPAXKEHUSIPU
3a/laHHBIX 3HAYEHUSIX OYKB.

3anuchiBaTh (OPMYJIbI: IEPUMETPA U TUIOIIATU IPAMOYTOJIbHUKA,
KBaJIpaTa; JJTMHBI OKPY>KHOCTH, IJIOHIAIUKPYTa; BHINOJIHATH
BBIYHCJIEHUS 110 3TUM dopMysam.

CocraBiasaTs GopMyJIbl, BbIpaXKarolUue 3aBUCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh, BPEMs, PACCTOSHUE; 1IEHA, KOJIMYECTBO,
CTOUMOCTb; TPOU3BOAUTENIBHOCTD, BpeMsl, 00bEM
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KOMIIOHEHTA. paboThI; BHIIOJHATH BRIUKCIEHUS 110 3TUM (popMysiaM. Haxoauth
DopmyIbl HEU3BECTHBIN KOMIIOHEHT apU(PMETUYECKOT0IEHCTBUS

Harnsanas reomerpus. 14 YeThIpEXYroyIbHUK, H3006paxkaTh Ha HEIMHOBAHHOW U KieTyaTol Oymarec

@urypsl Ha MIOCKOCTH IpUMEpBI UCII0JIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YeThIPEXYTOJIbHUKOB. YEeTBIPEXYTOJIbHUKH C 3aJaHHBIMU CBOMCTBAMHU:
[IpssMOYTOIBHUK, C TapajuieIbHbIMU, EPIEHANKYIISIPHBIMHU, pAaBHBIMU

KBaJpat: CBOMCTBA
CTOPOH, YTJIOB,
JMaroHanem.
N3mepenue yrios.
Bunnr
TPEYTrOJILHUKOB.
[Tepumetp
MHOTOYTOJIbHUKA.
[Tnomane purypsr.
DopmyIbl IepuMeTpa
U TUIOMIAIN
PSIMOYTOJIbHUKA.
[Tpubmmxénnoe
U3MEepEeHHe MIOIIA TN
buryp.
IIpakTnueckas

CTOPOHAMH, IPSIMBIMH yTJIaMU U JIp., PABHOOEAPEHHBIN
tpeyronbpHUK. [Ipeasarats u 00Cy:K1aTh Coco0bl,

AJITOPUTMBI TIOCTPOCHHSL.

HccnenoBarthb, NCHOIb3ys SKCIIEPUMEHT, HaOJIIOIEHNE,
MOJIETUPOBaHUE, CBOMCTBA MPSIMOYTOJIbHHUKA, KBaJIpaTa, pa3onuBaTh
Ha TPeyrojabHUKU. O0O0CHOBBIBATDH, ONIPOBEPraThC MOMOIIbIO
KOHTPIIPUMEPOB YTBEPKACHUS

0 IPSIMOYTOJIbHUKE, KBaJpaTe, Paclo3HaBaTh BEPHbIC HHEBEPHbBIE
YTBEPKICHHUS.

HN3MepsATH U CTPOUTH C TIOMOIIIBIO TPAHCTIOPTHUPA YTJIBI,B TOM
YHclie B MHOTOYTOJIbHUKE, CPABHUBATDH YIJIbI;

pacno3HaBaTh OCTpbIE, IPSIMbIE, TYIIbIe, Pa3BEPHYTHIC YIIIbI.
Pacno3naBatb, H300paxaThb OCTPOYTOJIbHBIM, IPSMO- YIOJIbHBIMI,
TYIOYTOJIbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUI TPEYrOJIbHUKH.
BbiuncasTh nepuMeTp MHOTOYTOJIbHHUKA, IJI0I[abMHOTOYT OJIbHUKA
pa30ureHneM Ha MPSMOYTOJIbHUKH,
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pabora «Ilnomans
Kpyra»

Ha paBHbIE (PUTYpPBI, UCTIOIb30BATh METPUUECKHUE €ANHULIBIN3MEPEHUS
JUIMHBI 1 TJIOILAH.

Hcnonb3oBath npulIM:KEHHOE H3MEPeHHe JJIMH U IJIOLAaeH Ha
KJIeT4aToi Oymare, npuOIMKEHHOE N3MEPEHUETMHBI OKPYKHOCTH,
IUIOILAAM Kpyra

TlosoxurenbpHbIE U

OTPULATCIIbHBIC YU CJIa

40

Ilenwie uncna.
Monyinb uncina,
reoMeTpudecKas
HHTEpIIpETaIUs
Moxayns. Uncnossle
MIPOMEKYTKH.
[TonoxuTenpHbIE U
OTpUIIATEIbHbBIC
yucna. CpaBHEeHHE
MOJIOKUTEIBHBIX 1
OTPHUIATEIbHBIX
YyuCel.
Apudmernueckue
NEUCTBUA

C IIOJIOKHUTCIbHBIMHU

OTpULATCIbHBIMU
qucjiaMu.

Pemenue TEKCTOBBIX

3aaa4

IIpuBOAUTH MPUMeEPBI UCTIOJIH30BAHUS B PEATLHOMN KU3HU
ITOJIOKUTCIIBHBIX U OTpI/IHaTeJ'II)HI)IX YHUCCII.

HN300paxaTth 1eN1bIe YNCIIa, TOJOKUTEIBHBIE U OTPUIIATEIbHbIC
quciia TOYKaMH1 Ha LII/IC.]'IOBOI\/’I prIMOfI, HCIIOJb30BaATh ‘—II/ICJ'IOByIO
NpsAMYIO Ui cpaBHEHUS uncell. [IpuMeHsa T IpaBu/ia CpaBHEHNS,
YHOPSII0YMBATH IEJIBICYNCIIA; HAXOAUTb MOIYJIb YHCIIA.

@D opMyJIMPOBATH NMPABUJIA BEIUUCIECHUS C TIOJIOKUTEITLHBIMUU
OTPHIIATEIILHBIMU YHCIIaMU, HAXOAUTh 3HAYEHHUSI YUCITOBBIX
BBIPAYKECHU, COIEPIKAINX JEHCTBUS

C TIOJIO)KUTEIIbHBIMU ¥ OTPUIATEIFHBIMH YHCIIaMHU.

IIpuMeHSITH CBOICTBA CIOKCHUS K YMHOXKCHUS IS
npeoOpa3oBaHus CYMM U IPOU3BEICHUMA

31



denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

[IpencraBnenue qaHHbBIX

[IpssmoyronpHas
CHUCTEMa KOOPJUHAT
Ha TUIOCKOCTH.
Koopaunare! Touku
Ha TJIOCKOCTH,
aocrucca u
OpJIMHATA.
CronbGuatsie u
KpPYroBbI€
JTUarpaMMBbl.
[IpakTnueckas pabora
«ITocTpoenue
JTUarpaMm.
Pemrenne TekcToBBIX
3aJa4, coAepKalux
JTaHHbIE,

OO0BACHATH U WVIIOCTPHPOBATH MOHATHE [IPIMOYTOJIbHON
CHUCTEMBI KOOPJMHAT Ha IUIOCKOCTH, UCIIOJIb30BAaTh TEPMUHOJIOTHIO;
CTPOUTH HA KOOPJMHATHON TNIOCKOCTH TOYKU U (PUTYPHI 110
3a/IaHHBIM KOOpAMHATaM, HAXOAUTh KOOPIMHATHI TOYEK.

YuraTh cTOJO0YATHIE U KPYTOBBIE AUAarPaMMbl; HHTEPNPEeTHPOBATH
JTAaHHBIE; CTPOUTH CcTOJI04YaThle AUarpaMmbl. Mcnosib3oBaTh
HH(pOpMAaIUI0, TPEACTABICHHYIO B TAOIUIaX, HA AUarpaMmax Juist
PELIEHUATEKCTOBBIX 3aJa4 U 3a7a4 U3 PEAIbHON KU3HU

IPEJICTaBIICHHBIC

B Ta0JIMIaX U

Ha JMarpamMmmax
Harnsgaas reomeTpus. [IpsiMoyrombHbII Pacno3HaBaTh Ha YepTEeKaX, PUCYHKAX, OMUCHIBATH TUPAMHU]LY,
Ourypsl B IpoOCTPAHCTBE napasuIesICIuIIe]I, npuU3My, HWIMH]IP, KOHYC, I1ap, H300paxKkaTh UX OT PYKH,

KyO, mpu3Ma,
npaMuIa, KOHYC,
WIHHIP, ap U
cepa.
N3ob6paxenue

MOJeJHPOBATH 13 OyMaru, MIaCTWINHA, TPOBOJIOKUU JP.
IIpuBoANTHL NpUMePBI 0OBEKTOB OKPYXKAIOIIET0 MUPA, IMEIOIIUX
(GopMBbI Ha3BaHHBIX TEJI.

Hcnosb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TPaHb,0CHOBAHHUE,
BBICOTA, PAUYC U TUAMETP, pa3BEPTKA.
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IPOCTPAHCTBEHHBIX
¢uryp. IIpumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
LHWIMH]Ipa U KOHYCA.
[IpakTnueckas
pabota «Co3mganue
MoOJeNen

H3yuarts, ncrob3ys 3KCIEPUMEHT, Ha0JII0IEHUE, U3MEpPEHUE,
MOJEJIIMPOBAHNE, B TOM YHCJIE KOMIIBIOTEPHOE, U OIUCHIBATH CBOICTBA
Ha3BaHHBIX TEJl, BLISABJIATH CX0/CTBA H

Pa3IMYuA: MEXAY NUPAMUAON U IIPU3MOI; MEKTY

LHUJIUHAPOM, KOHYCOM M IIApOM.

Pacno3naBarth pa3BEPTKHU Mapasuienenurnena, Kyoa, mpu3Msl,
NUPAMM/JIbI, KOHYCA, IIMJIMH/PA; KOHCTPYHPOBATh JIaHHBIE TeJa U3
Pa3BEPTOK, CO3AABATh UX MOJIEIH.

MIPOCTPAHCTBEHHBIX Co3naBaTb MOJeJIM IPOCTPAHCTBEHHBIX (pUryp (13 OymMaru,npoBOJIOKH,
buryp». MJIACTHJIMHA U JIP. )
Ilonsitre 00BEMA; HN3mepaTs HA MoAesIX: UTUHBI pEOEp MHOTOTPAHHUKOB,TUAMET]
CANHUIBI U3SMECPCHUA mrapa.
00béMa. O0BEM BoiBoauTh Gopmyry 00bEMa MPSIMOYTOIEHOTO
PSIMOYTOJTBHOTO napaelenunesa.
napauIeaCnnea, Boruucaste no gopmysaam: 00bEM IpIMOYTrOJIBHOTO
Ky0a, popMyIIbl napajuiesenunesaa, Kyoa; ucrojab30BaTh €IMHUAIIBI H3MEPEHUSI00BEMA;
00béMa BBIYMCJIATH 00bEMBI TEJI, COCTABJICHHBIX U3 KyOOB, Mapajuleenune/10B;
pelaTh 321244 C peabHbIMU JJAHHBIMU
IToBTOpEeHue, 06001IeHME, 20 [ToBTOpEeHue BbIuucasiTh 3HaYCHUS BBIPAKEHUM, COJepKALMX HATypaJIbHBIE,

CHUCTEMAaTHU3allusAa

OCHOBHBIX ITOHATHIH
METOJIOB KypcoB 51 6
KJIacCOB, 000011IEHNE
U CUCTEMATH3aIIHS
3HaHUM

LeJIbIE, ITOJIOKUTEIIbHBIE U OTPULIATEIbHBICYHCIIA,
OOBIKHOBEHHBIE U JECATUYHbIE JPOOHU, BHIIIOIHSATD
peoOpa30BaHus YHCE U BBIPAXKECHUH.

Bui0npaTh c10co6 cpaBHEHUsI YU CEIl, BBIYUCIICHU,
NPUMEHSTh CBOMCTBA apu(METHUECKUX ASHCTBUM JUIs
palMoOHAIU3aLUN BBIYUCIICHU.
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Pematp 3a1aun U3 peanbHOU )KU3HU, NPUMEHSITh MaTeMaTHYeCKHe
SHAHUA JJId pCIICHHUA 3a/1a4 U3 APYTUXIIPCAMETOB.

Pemathb 3ag7a4n pasHbIMH CI0CO0aMH, CPABHMBAThH,BLIONPATH
CIoCco0bI pelIeHus 3a/1a4u.

OcyuiecTBasATh CAMOKOHTPOJIb BBIIOJHAEMBIX JEUCTBUN U
CaMOITPOBEPKY PE3yJIbTaTa BEIYUCICHUN

OBIIEE KOJIMYECTBO
YACOB I1O ITPOI'PAMME

17
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5 KVIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
B NPOrpaMMmblI Bcero KO;TP OJLHBIE HpﬁaKaneckne o0pa3oBaTe/bHbIE
padoTsbI padoThI pecype
1 Harypanbnble uncna. [leiictBus c 43 3 0 bubnuorexa [JOK
HATYpaJbHBIMH YHCIIAMHU https://m.edsoo.ru/7f4131ce
2 Harnsaanas reomerpus. Jluauum Ha 12 0 5 bubnuorexa [JOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
3 OOLIKHOBEHHEIE IPOOH 48 2 0 https://m.edsoo.ru/7f4131ce
bu6moreka [IOK
4 Harnsannas reomerpus. MHOTOyroibHUKU 10 0 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
> Jlecamambie 1podu 38 2 0 https://m.edsoo.ru/7f4131ce
6 Harnsanas reomerpus. Tena u purypsr B 9 0 1 bubmuorexa [JOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [JOK
! ToTopenue 1 0600menue 10 1 0 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 170 8 4
ITPOI'PAMME
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6 KJIACC
KosnuecTBo yacon DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmsre | TpaxTieckie (uu¢posrIe)
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecype
! HaryparbHie amema 30 3 0 Etptlgg?/?;ialfjic%%ﬂf414736
2 Harnaanas reomerpus. [Ipsmelie Ha 7 0 0 bubnuorexa [JOK
TUIOCKOCTH https://m.edsoo.ru/7f414736
3 flpobu 52 2 ! Piipeim oo WTA14736
4 Harnsannas reomerpus. Cummerpust 6 0 1 E;[ISJSH;I/OrT:eeIZii(ﬂJOrIJﬂ £414736
> Beipaietisi ¢ Gykpanit 0 0 0 Ptipsim eS0T TE414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubmuorexa [JOK
TUIOCKOCTH https://m.edsoo.ru/7f414736
7 [TosoxkuTENbHBIE U OTPULIATEIIHHBIC 40 2 0 bubmuorexa [JOK
quclia https://m.edsoo.ru/7f414736
8 TIpeACTABICHHC JAHHEIX 0 0 ! ﬁﬁ@?ﬁiﬁiﬂlﬁnmmne
9 Harnsannas reomerpusi. @urypsl B 9 1 1 bubmuoreka [JOK
IIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEHUE, 0000IICHNE, 20 1 0 bu6mmoreka [JOK
CHCTEMATU3ALIHS https://m.edsoo0.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I10 170 10 5
I[TPOTPAMME
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5 KVIACC
KoJsnmuecTBo yacos
Ne Tema voOKa Mara DJIeKTpOHHbIe N poBbIe
n/n yp Bcero Konrpoapusre | - Mparkruteckue u3yyeHusi | oOpa3zoBaTe/ibHbIE pecypchl
padoThI padoTsbI
1 JlecsiTuuHas cuctema cuuciieHus. Psy 1 0 0
HaTypaJIbHbIX YHCEIl
2 JecsTuuHas cucrema cuucieHus. Ps 1 0 0 bu6moteka [IOK
HATYpaJIbHBIX YUCEI https://m.edsoo.ru/f2a0cc0c
. bubnuotexa [JOK
3 HaryparbHeiit paa. Hueio 0 1 0 0 https://m.edsoo.ru/f2a0cafe
4 Hatypanbasriii psa. Yucio 0 1 0 0
5 HarypanbsHble yncna Ha KOOPAUHATHOMN 1 0 0 bubnuorexa [JOK
PSAMOI https://m.edsoo.ru/f2a0e0fc
6 HarypanbsHble yncna Ha KOOPAUHATHOMN 1 0 0 bubnuorexa [JOK
npAMOi https://m.edsoo.ru/f2a0e2a0
7 HarypanbsHble yncna Ha KOOPAUHATHOM 1 0 0 bubnuorexa [JOK
pSIMOit https://m.edsoo.ru/f2a0e426
8 CpaBHeHMeE, OKPYIJICHUE HAaTypaIbHbIX 1 0 0 bubnuorexa [JOK
qucen https://m.edsoo.ru/f2a0ce32
9 CpaBHeHUE, OKpYIJIEHHNE HATypallbHbIX 1 0 0 bubnuorexa [IOK
qycen https://m.edsoo.ru/f2a0cf54
10 CpaBHeHUE, OKpYIJIEHHNE HATypallbHbIX 1 0 0 bubnuorexa [IOK
qucen https://m.edsoo.ru/f2a0d300
. bubnuoreka [IOK
1 Bxozwoi monmTOpHHT ! ! 0 https://m.edsoo.ru/f2a0d440
12 CpaBHeHuE, OKpYIJIEHNE HATypalIbHBIX 1 0 0
qucell
13 Apudmernueckue 1eHCTBUS ¢ 1 0 0 bubnuorexa [IOK
HaTYpaJIbHBIMHU YHCIIAMU https://m.edsoo.ru/f2a0eaca
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14 Apudmernueckue 1eHCTBUS ¢ 0 0 bubnuorexa [JOK
HATYpaJIbHBIMH YHCIAMHU https://m.edsoo.ru/f2a0f5ha
15 Apudmernueckue qeicTBUS C 0 0 bubnuorexa [JOK
HATYpaJIbHBIMH YHCIAMHU https://m.edsoo.ru/f2a0f704
16 Apudmernueckue qeicTBUS C 0 0 bubnuorexa [JOK
HATYpAJIbHBIMH YHCIIAMU https://m.edsoo.ru/f2a0fd8a
17 Apudmernueckue AeMCTBUS C 0 0 bubnuoreka [JOK
HATYpPAJbHBIMH YHCIIAMHU https://m.edsoo.ru/f2a1015e
18 Apudmernueckue AeMCTBUS C 0 0 bubnuoreka [JOK
HATYPATbHBIMH YHCIIAMHU https://m.edsoo.ru/f2al10c3a
19 Apudmernueckue AeMCTBUS C 0 0 bubnuoreka [IOK
HATYpPATbHBIMH YHCIIAMHU https://m.edsoo.ru/f2al0da2
20 | “Hurypumeanis e tcicran & 1 0 butorera LIOK
yP A1 " https://m.edsoo.ru/f2al04ec
HaTypaJbHBIMHU YUCIIAMU
CBolicTBa HYJIS NMPU CIIOKEHUH U
21 YMHOXEHWH, CBOMUCTBA €AMHUIIBI TIPH 0 0
YMHOXEHHUU
IlepemecTuTenbHOE U COYETATENIBHOE
CBOMCTBA CJIO’KEHUS U YMHOKEHUH, bubnuorexa LIOK
22 . 0 0 )
pacIpeIeuTeIbHOE CBOMCTBO https://m.edsoo.ru/f2a0ef3e
YMHOKEHUS
[lepemecTuTenbHOE U COYETATENILHOE
23 CBOMCTBA CJIOKEHUS U YMHOXKEHHS, 0 0
pacrpeielInTeNIbHOE CBOMCTBO
YMHOXKEHUS
[lepemecTuTenbHOE U COYETATENILHOE
o CBOMCTBA CIIOKEHUS U YMHOXKEHU, 0 0
pacrpeieInTeIbHOE CBOMCTBO
YMHOKEHUS
o5 Jlenutenu U KpaTHbIE YKCIa, 0 0

PAa3JI0KCHUC YHNCJIa HA MHOXKXUTCIIN
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I[GJII/ITCJII/I W KpaTHBIC YHCJIa,

bubnuoreka [IOK

26 pa3I0KEHUE YMCIIa HA MHOKHUTEIN 0 0 https://m.edsoo.ru/f2a116b2
97 Jlenutenu u KpaTHBIC YHCIIA, 0 0
pa3oKEHUE YnCiIa Ha MHOKHUTEIIN
bu6mmoreka [IOK
28 Jlenetue ¢ ocTaTkom 0 0 https://m.edsoo.ru/f2al116c
bu6moreka [IOK
29 Jleneue ¢ ocTaTkom 0 0 https://m.edsoo.ru/f2all4fa
bu6moreka [IOK
30 [IpocThie 1 cOCTaBHBIE YMCTa 0 0 https://m.eds00.ru/f2a11a90
bu6moreka [IOK
31 [IpocThie U cOCTaBHBIE YMCTA 0 0 https://m.eds00.ru/f2al1bb2
bu6moreka [IOK
32 [Mpusnaku nenmumoctw Ha 2, 5, 10, 3, 9 0 0 https://m.edso0.ru/f2a11806
bu6moreka [IOK
33 [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9 0 0 https://m.edsoo.ru/f2a1196e
34 UucnoBble BEIpAXKEHUS; TOPSIOK 0 0 bubnuorexa [JOK
JEeUCTBUI https://m.edsoo.ru/f2a11f18
35 UucnoBble BEIpAXKEHUS; TOPSIIOK 0 0 bubnuorexa [JOK
JEeUCTBUI https://m.edsoo.ru/f2a12080
36 UucnoBble BEIpAXKEHUS; TOPSIIOK 0 0 bubnuorexa [JOK
JEeUCTBUI https://m.edsoo.ru/f2al23fa
| Do o o e ; ; BuGorrs LOK
’ https://m.edsoo.ru/f2a0f894
JIBUKCHHE U IOKYITKU
| Lo o s s ; ; Buorrs LOK
’ https://m.edsoo.ru/f2a0fofc
JIBUKCHHE U IOKYITKU
o | Do o e s ; ; Buorrs LOK
P 8 ’ https://m.edsoo.ru/f2al21a2
JIBUKCHHE U TIOKYITKU
40 Pemienne TeKCTOBBIX 3a/1a4 Ha BCE 0 0 bu6mmoreka [JOK
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apuMeTHUeCcKre ACHCTBUS, HA https://m.edsoo.ru/f2a12558
JIBHKEHUE U MTOKYIKHU
g | Do e s ; ; B LOK
P A ’ https://m.edsoo.ru/f2a12832
JIBIDKEHUE U TTOKYIKU
o | Comeme e s ; ; o LOK
’ https://m.edsoo.ru/f2a12990
JIBIDKEHUE U TTOKYIKU
KonTpossHas padbora no
43 teme"[lenurenu u kpatHele. YnucaoBbie 1 0 bubnuoreka [IOK
BhIpaKeHHs. PelieHue TeKCTOBBIX https://m.edsoo.ru/f2al2cba
3a1a4 apuPMETHIECKUM CTIOCOOOM"
44 Touka, npsmas, OTPE30K, JIyd. 0 0 bubnuotexa [JOK
JlomaHast https://m.edsoo.ru/f2a0d54e
15 | orpmccue e wepera 0 0 bubamoreta LIOK
P S p https://m.edsoo.ru/f2a0daee
JUTAHBI
16 | morpmccue e wwepers 0 0 bubamoreta LIOK
P AL P https://m.edsoo.ru/f2a0df3a
JUIAHBI
bu6mmoreka [IOK
47 OKpYRHOCTb H Kpyr 0 0 https://m.edsoo.ru/f2a0d684
48 OKpyXHOCTb U KpyT 0 0
49 [IpakTrueckas paboTa mo reme 0 1 bubnuoreka [JOK
"TlocTpoeHue y30pa 13 OKPYKHOCTEN" https://m.edsoo.ru/f2a0d7e2
50 VYron. [Ipsamoi, ocTpslii, Tynou u 0 0 bubnunoreka [JOK
Pa3BEPHYTHIN YIIIbI https://m.edsoo.ru/f2a1302a
51 Yrou. IIpsaMoii, OCTPBIN, TYIIOU U 0 0
pa3BEPHYTHIN YIJIIbl
bu6mmoreka [JOK
52 Vswepenne yrion 0 0 https://m.edsoo.ru/f2a1319c
53 W3mepenue yrios 0 0 bubnuorexa [IOK
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https://m.edsoo.ru/f2al32fa

bu6mmorexa [IOK
>4 Msmeperne yrion 0 0 https://m.edsoo.ru/f2a13476
55 [IpakTdeckas paboTta 1o Teme 0 1 bubnuorexa [JOK
"TlocTpoenue yriaoB" https://m.edsoo.ru/f2a13606
56 HpoOs. [TpaBunbHBIC U HETIPABUIILHBIE 0 0 bubnuotexa [JOK
apoou https://m.edsoo.ru/f2a13764
57 Hpo6b. [IpaBunbHbIE U HENTPaBUIIbHBIE 0 0 bubnuoreka [JOK
apoou https://m.edsoo.ru/f2al13c8c
58 HpoOs. [IpaBunbpHBIC U HETIPABUIILHBIE 0 0 bubnuotexa [JOK
apoou https://m.edsoo.ru/f2a14146
59 HpoOs. [IpaBunbpHBIC U HETIPABUIILHBIE 0 0 bubnuorexa [JOK
apoou https://m.edsoo.ru/f2a153f2
60 HpoOs. [TpaBunbHBIC U HETIPABUIILHBIE 0 0 bubnuorexa [JOK
apoou https://m.edsoo.ru/f2a15582
. bu6moreka [IOK
61 OcroBHOE CBOHCTBO ApOOH 0 0 https://m.edsoo.ru/f2al43e4
. bu6mmoreka [IOK
62 OcHOBHOE CBOHCTBO /1POOH 0 0 https://m.edsoo.ru/f2al451a
. bu6moreka [IOK
63 OcnosHoe CBOHCTEO ApoOH 0 0 https://m.edsoo.ru/f2a1463c
. bubmuoreka [JOK
64 OcHOBHOE CBOHCTBO /1poOH 0 0 https://m.edsoo.ru/f2al475e
. bubmuoreka [JOK
65 OcroBHOE CBOHCTBO ApOOH 0 0 https://m.edsoo.ru/f2a14c90
. bubnuoreka [JOK
66 OcnoBroe cBOICTEO ApodH 0 0 https://m.edsoo.ru/f2al4ded
67 OcHOBHOE CBOICTBO Apodu 0 0
N bubmuoreka [JOK
68 CpasHerme pobeii 0 0 https://m.edsoo.ru/f2al4f74
69 CpaBHeHue Jipooeit 0 0 bub6nuoreka [IOK
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https://m.edsoo.ru/f2al51f4

70 CpaBHeHue npo0eit
71 CpaBHenue apobeit
72 CrnoxxeHue 1 BhIUUTAHUE bubnuotexa [JOK
0OBIKHOBEHHBIX JIpoOei https://m.edsoo.ru/f2al7cc4
73 CrnoxxeHue 1 BRIUUTAHUE bubnuotexa [JOK
0OBIKHOBEHHBIX JIpo0Oeit https://m.edsoo.ru/f2al7e54
74 CrnoxxeHue 1 BRIUUTAHUE bubnuotexa [JOK
0OBIKHOBEHHBIX JIpoOei https://m.edsoo.ru/f2a1802a
75 Crio’xeHue u BBIYUTaHUE bubnuorexa [JOK
0OBIKHOBEHHBIX JIpo0Oeit https://m.edsoo.ru/f2al81ce
76 Crio’xeHue u BBIYUTaHUE bubnuorexa [JOK
0OBIKHOBEHHBIX JIpoOeit https://m.edsoo.ru/f2a1835e
CrnosxeHue U BBIYUTaHHE
77 .
0OBIKHOBEHHBIX JIPOOCH
CrnosxeHue U BBIYUTaHHE
78 .
0OBIKHOBEHHBIX JIPOOCH
79 CwmemranHas 1poOb
bu6mmoreka [IOK
80 Cmemanmas o6y https://m.edsoo.ru/f2a1592e
bubnuoreka [JOK
81 Cuvemansas 1poos https://m.edsoo.ru/f2al5a5a
bubnuoreka [JOK
82 Cmemanmas Apodh https://m.edsoo.ru/f2a15b68
'I‘<OHTpOJ'II>Ha}I pabota mo Teme Bubnmorexa [TOK
83 CrnosxeHne 1 BoIYUTaHUE )
o https://m.edsoo.ru/f2al5e2e
O0OBIKHOBEHHBIX Ipo0Oeii
| semmmemen i B LOK
AP ’ https://m.edsoo.ru/f2al84e4
B3aMMHOOOpaTHBIE ApoOU
85 VMHOKEHUE U ICICHHE bu6mmoreka [JOK
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OOBIKHOBEHHBIX POOEii;
B3aMMHOOOpaTHBIE ApoodU

https://m.edsoo.ru/f2a18692

VYMHOXEHUE U JIeJIEHNE

bu6mmoreka [IOK

86 OOBIKHOBEHHBIX PO0OEii; https://m.edsoo.ru/f2a18a20
B3aMMHOO0OpAaTHBIE IpOoOH
R o adso0 10
Ap 5 https://m.edsoo.ru/f2a18b56
B3aMMHOO0OpAaTHBIE IPOOH
3 | oSwmmonenmuis apodei: o madsoo
Apoben; https://m.edsoo.ru/f2a19088
B3aMMHOO0OpAaTHBIE TPOOH
8| oSmmonenmuis apoder: o madson
Ap ; https://m.edsoo.ru/f2a19560
B3aMMHOO0OpAaTHBIE IPOOH
90 | obmmmonenuix apodei: Fttoemadsoo
Ap ’ https://m.edsoo.ru/f2a196a0
B3aMMHOO0OpAaTHBIE TPOOH
91 | obmmmonenuis apodei: o madsoo
Ap ’ https://m.edsoo.ru/f2a198da
B3aMMHOO0OpAaTHBIE IPOOH
32| conepantnx apoc. Oenosi oo
ACPIKALIUX IPOOH. https://m.edsoo.ru/f2al81ce
3a/1a4u Ha ApoOu
93| conepmansin: apotu. Oenomse e
ACpXKalnX ApooOu. https://m.edsoo.ru/f2a1835e
3a/1a4u Ha ApoOu
0 | conepantnx poc. Ocno e
ACpPKaIUX APOOH. https://m.edsoo.ru/f2a18c5a
3aJja4 Ha ApoOu
Pemienmne TekcTOBBIX 3a1a4, Bu6nuorexa [JOK
95 conepxauux ApoOu. OCHOBHBIE

3aJa4d Ha ApoOu

https://m.edsoo.ru/f2a18e76
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9 coe A ADaCh. Ommosise 0 0 bubmmorexa LOK
JICPAALIIX APODH. https://m.edsoo.ru/f2a18f7a
3aJ1a4M Ha Jpoou
g | Do o ; ; o LOK
JICPAALIIX JIPODH. https://m.edsoo.ru/f2a199f2
3aJ1a4M Ha Jpoou
98 oo AaCh. Oomosise 0 0 bubmorexa LIOK
JICPAALIIX JIPODH. https://m.edsoo.ru/f2a19c2c
3aJ1a4M Ha Jpoou
99 oo AaCh. O 0 0 bubmorexa IOK
JICPAALIIX AIPOOHU. https://m.edsoo.ru/f2alald6
3aJ1auM Ha Jpoou
100 | conepmantio aboth. Oomonsst 0 0 bubmorexa IOK
JICPAALIIX APOOHU. https://m.edsoo.ru/f2ala2ee
3a/1a4u Ha Apoou
101 | wirovatiscern sapaenmi 0 0 bumnorexa LIOK
. p https://m.edsoo.ru/f2ala3fc
MIPEIIOKEHUH
[Ipumenenne OyKB IS 3aITUCH
102 MaTeMaTHYECKUX BBIPAKEHUN U 0 0
MpeJI0KEHUI
KontponbHas padoTa o Teme
103 "VMHOKEHNE U JeJIEHUE 1 0 bu6mmoreka [JOK
OOBIKHOBEHHBIX JIp0o0eii. OCHOBHBIC https://m.edsoo.ru/f2ala5le
3a/1a4u Ha apoou."
MHoOroyroasHUKU. YeTbIpEXYTrOJIbHUK, bubnuorexa [IOK
104 0 0 )
IPSIMOYTOJIbHUK, KBaJIPaT https://m.edsoo.ru/f2al6ae0
MHoroyroiasHUkH. YeTbIpEXYrOJIbHIUK, bubnuoreka [IOK
105 0 0 ]
pPSIMOYTOJIbHUK, KBaJIPAT https://m.edsoo.ru/f2al6c7a
105 | "Tiotrpocie nsoytonms 0 i buGworexa LIOK
p PAMOYT https://m.edsoo.ru/f2al6ele
3aIaHHBIMH CTOPOHAMH Ha
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HEJTMHOBAaHHOW Oymare"
bu6mmorexa [IOK
107 TpeyrombHuK 0 0 https://m.edsoo.ru/f2a16194
108 TpeyronpHHUK 0 0
[Lnomane u nepumeTp
109 MIPSIMOYTOJIBHUKA U MHOTOYT'OJIbHUKOB, 0 0 bubnuoreka [JOK
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, https://m.edsoo.ru/f2a16fe0
€IMHUIIBI H3MEPCHHUSI TIIONIA N
[lmomane n nepumeTp
110 MPSIMOYTOJIBHUKA U MHOTOYTOJIbHUKOB, 0 0 bubnuoreka [JOK
COCTaBJICHHBIX U3 MPSIMOYTOJIbHHUKOB, https://m.edsoo.ru/f2a17184
€JIMHUTIBI H3MEPEHHUS TIOIAIN
[Inomane n nepumeTp
111 NPSAMOYTOJIbHUKA U MHOTOYT'OJIbHUKOB, 0 0 bubnuorexa [JOK
COCTaBJICHHBIX U3 MPSIMOYTOJIbHHUKOB, https://m.edsoo.ru/f2a17328
SIMHUIIBI K3MEPECHHUS TIIOIaIN
bubnuorexa [JOK
112 [TepumeTp MHOTOYTOTBHUKA 0 0 https:/m.e dsg).ru a1691e
113 ITepumMeTp MHOTOYrOJIBHUKA 0 0
. bu6mmoreka [IOK
114 JlecsaTnyHas 3anmuch ApooOei 0 0 https://m.edsg).ru/f2a1b55e
. bu6mmoreka [JOK
115 JlecsaTnyHas 3amuch ApooOei 0 0 https://m.edscl)_}).ru/f2a1b87e
. bu6mmoreka [JOK
116 JlecsaTnyHas 3amuch ApooOei 0 0 https://m.e dS(])_lo.ru #2albefc
. bubmuoreka [JOK
117 CpaBHeHUE NECATUYHBIX IpoOeii 0 0 https://m.edsoo.ru/f2alcd9a
. bubmuoreka [JOK
118 CpaBHeHUE NECATUYHBIX IpoOeii 0 0 https://m.edsoo.ru/f2alc63e
. bubmuoreka [JOK
119 CpaBHeHUE NECATUYHBIX IpoOeii 0 0 https://m.edsoo.ru/f2alch02
120 CpaBHEHHUE IECATUYHBIX JpoOeit 0 0 bubnuorexa [IOK
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https://m.edsoo.ru/f2a17328
https://m.edsoo.ru/f2a1691e
https://m.edsoo.ru/f2a1b55e
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https://m.edsoo.ru/f2alcc2e

121 CpaBHEHUE IECATUYHBIX JIpoOeit

122 JlecTBUS C NECATUUHBIMU JpOOSIMU E;Igg?/ﬁzzii(ﬁf/ﬂalcﬂa
123 JlecTBUS C NECATUUHBIMU JpOOSIMU Eggg;ﬁiﬁiiﬂﬁ/fzﬂcfez
124 JlecTBUS C NECATUYHBIMU JpOOSIMU Egg?;?/(;:zlfjii?}:/ﬂald 174
125 JlecTBUS C NECATUUHBIMU JpOOSMU Eﬁggﬁi&iiﬂﬁfzams 16
126 JleficTBUSI C TECATUYHBIMU APOOSIMU Eggg?/()nfleel:jiigﬁ/fzald64c
127 JleficTBUS C TECATUYHBIMU APOOSIMU ﬁggg;?ﬁ;;ﬁigﬁ}é/ﬂald%o
128 JleficTBUSI C TECATUYHBIMU APOOSIMU ﬁgggﬁ;ﬁi?ﬁmam%e
129 JleficTBUSI C TECATUYHBIMU APOOSIMU ﬁgg;?/%zzz(%ﬂﬁ/mald%z
130 JleficTBUSI C TECATUYHBIMU APOOSIMU ﬁgggffﬁ;iﬁiiﬂﬁ/malda7a
131 JIeficTBHS C TECATUYHBIMU APOOSIMU Egggf;;ﬁiiﬂﬁ/fzﬂd b88
132 JIeficTBHS C TECATUYHBIMU APOOSIMU ﬁgggﬁiﬁiiﬂﬁmlema
133 JleicTBUS ¢ NECATHUHBIME IPOOSIMU Egggﬁiﬁiﬂﬁ/fzmmo
134 JleicTBUS ¢ IECATUYHBIME IPOOSIMU Eﬁggﬁiﬁiiﬂﬁ/fzﬂezeg
135 JIeicTBUS C NECATUUHBIME IPOOSIMU Eggg?/ﬁzzigg—ﬁ/fzamwa
136 JIeHCTBUS C NeCATUYHBIMU APOOSIMU bub6nuoreka [IOK
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https://m.edsoo.ru/f2a1cc2e
https://m.edsoo.ru/f2a1ce4a
https://m.edsoo.ru/f2a1cf62
https://m.edsoo.ru/f2a1d174
https://m.edsoo.ru/f2a1d516
https://m.edsoo.ru/f2a1d64c
https://m.edsoo.ru/f2a1d750
https://m.edsoo.ru/f2a1d85e
https://m.edsoo.ru/f2a1d962
https://m.edsoo.ru/f2a1da7a
https://m.edsoo.ru/f2a1db88
https://m.edsoo.ru/f2a1e01a
https://m.edsoo.ru/f2a1e150
https://m.edsoo.ru/f2a1e268
https://m.edsoo.ru/f2a1e3da
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https://m.edsoo.ru/f2ale4f2

137 JleficTBUSI C IECATUYHBIMU APOOSIMU bubmorexa LIOK
https://m.edsoo.ru/f2ale4f2
. bu6mmoreka [{OK
138 JIeCTBYS ¢ IECATHYHBIME IPOOSIMU https://m.eds0o.ru/f2ale5f6
. bubnuotexa [JOK
139 JISHCTBYS ¢ IECATHYHBIME POOSIMU https://m.eds00.ru/f2ale704
KonTponbHas paboTa no teme
140 " 4 "
JIeWCTBYS C IECATHYHBIME JIPOOSIMU
. bubnuotexa [JOK
141 OKpYrIIeHuE ICCATHHEIX APOGei https://m.edsoo.ru/f2ale826
. bu6moreka [IOK
142 OKpyrIIeHuE ICCATHIHEIX APOGei https://m.edsoo.ru/f2aleb50
. bu6mmoreka [IOK
143 OxkpyrieHue JecATUIHBIX ApoOeit https://m.edsoo.ru/f2alects
144 OKkpyriieHne JeCATUIHBIX ApoOeit
s 10K
) https://m.edsoo.ru/f2aled8a
3a/1a4u Ha ApoOu
146 | conepmmmum xpotn. Gepommie BuGaworexa LIOK
) https://m.edsoo.ru/f2alefl0
3a/1a4u Ha ApoOu
147 | conopmartor: apab. Oemoaste BuGmorexa LIOK
) https://m.edsoo.ru/f2a1f028
3a/1a4u Ha ApoOu
Pertenne TeKCTOBBIX 3a/ad,
148 cofepxanux Apoou. OCHOBHBIE
3aJja4d Ha ApoOu
e 10K
JICPAALIIX APOLH. https://m.edsoo.ru/f2a1f136
3aJa4d Ha ApoOu
150 Pemenne TexcToOBBIX 3a7a4,
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https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e4f2
https://m.edsoo.ru/f2a1e5f6
https://m.edsoo.ru/f2a1e704
https://m.edsoo.ru/f2a1e826
https://m.edsoo.ru/f2a1eb50
https://m.edsoo.ru/f2a1ec68
https://m.edsoo.ru/f2a1ed8a
https://m.edsoo.ru/f2a1ef10
https://m.edsoo.ru/f2a1f028
https://m.edsoo.ru/f2a1f136
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conepkanux apoou. OCHOBHBIE
3aa4 Ha ApoOu
'I'<OHTpOJII)Ha$I pabora 1o Teme Bubniorexa [IOK
151 Pemenne TeKCTOBBIX 3a/1a4 Ha 1 0 .
" https://m.edsoo.ru/f2a1f23a
npoou.OCHOBHBIE 331a4H Ha IPOOH
152 | wmororpamnkos. Mogem 0 0 BuGmorexa LIOK
P oA https://m.edsoo.ru/f2ala69a
IPOCTPAHCTBEHHBIX TEJ
153 | swororpamon. Mogemn 0 0 Bubmiorera LLOK
: https://m.edsoo.ru/f2alad2a
IPOCTPAHCTBEHHBIX TEI
oo | T e ; ; B LOK
' https://m.edsoo.ru/f2a1a802
napajuiesienumnea
7 P Y https://m.edsoo.ru/f2ala924
napajuieJienunesa
156 [IpakTrueckas padoTa o Teme 0 1 bubnuorexa [JOK
"Pa3BépTka Kyoa" https://m.edsoo.ru/f2alaef6
157 O06bEM Kyba, MPSIMOYTOJTBLHOTO 0 0 bubnuorexa [JOK
napajuie/ieune a https://m.edsoo.ru/f2alb09a
158 O06BEM KyOa, IPSIMOYTOJIBHOTO 0 0 bubnuorexa [IOK
napauie/ienune1a https://m.edsoo.ru/f2al1b248
159 O06BEM KyOa, IPSIMOYTOJIBHOTO 0 0
napajuiesienuneaa
160 O06BEM KyOa, MPSIMOYTOJIBHOTO 0 0
napajuieNienunea
oo | nompme oo e ; ; BuGorea 10K
HOB TP ’ H https://m.edsoo.ru/f2alf76¢
3HAHUH
162 IToBTOpEHNE OCHOBHBIX MOHATUH U 0 0 bubnuorexa [IOK
METOJIOB Kypca S5 Kiacca, 00001meHne https://m.edsoo.ru/f2a1f924
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https://m.edsoo.ru/f2a1f23a
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https://m.edsoo.ru/f2a1ad2a
https://m.edsoo.ru/f2a1a802
https://m.edsoo.ru/f2a1a924
https://m.edsoo.ru/f2a1aef6
https://m.edsoo.ru/f2a1b09a
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3HAHUNI
163 | woronms ypen 5 cramen. ombutcnie ] 0 0 BuGmtorexa LIOK
7O P ’ m https://m.edsoo.ru/f2alfaaa
3HAaHUHU
164 | woronms upen 5 cramen. ombutenie ] 0 0 Bumtorexa LIOK
N ’ https://m.edsoo.ru/f2alfc08
3HAaHUHU
165 | moronms cypen S cnena. oboguone ] 0 0 BuGmiorexa LIOK
N ’ https://m.edsoo.ru/f2alfeec
3HAaHUHU
166 | soronms ymen 5 cramen. ombutone . 0 0 BuGmitorexa LIOK
N yp ’ https://m.edsoo.ru/f2a200a4
3HAaHUHU
167 Hrorosas koHTpoJbHAs paboTa 1 1 0
165 | e e | 1 : : Butmorssa LOK
Mer an Kyp o ’ MCHH https://m.edsoo.ru/f2a201f8
3HAHUNU
169 | soronmn cimen 5 ramen. ombutone . 0 0 BuGmtorexa IOK
HU P ’ m https://m.edsoo.ru/f2a20388
3HAaHUHU
170 | soronmn imen 5 ramea. ombuone ! 0 0 BuGmiorexa LIOK
Hv yp ’ m https://m.edsoo.ru/f2a2069e
3HAaHUHN
OBIIEE KOJIMYECTBO YACOB I10 170 8 4
ITPOI'PAMME
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https://m.edsoo.ru/f2a1faaa
https://m.edsoo.ru/f2a1fc08
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6 KJIACC
KoanuecTBO yacoB Jara
Ne Tema vooKa ” n H3Vaen JJIeKTPOHHBbIE HU(]PPOBHIE
n/n yp Bcero OHTPOJILHLIC pakrTHiec y o0pa3oBaTe/ibHbIE pecypcChl
padoThbI KHue padorpl | M
Apudmernueckue AeHCTBUS C bubnuoreka [IOK
1 1 0 0 .
MHOTO3HAYHBIMH HATYPaJIbHBIMHU YHUCIIAMHU https://m.edsoo.ru/f2a208ec
Apudmernueckue AEMCTBUS C bubnnoreka [JOK
2 1 0 0 )
MHOTO3HAYHBIMH HATYPaIbHBIMHU YHCIIAMHU https://m.edsoo.ru/f2a20aea
3 ApudmMerrnueckue IeUCTBUS C 1 0 0 bubnmuoreka [JOK
MHOTO3HAYHBIMH HATYPaJbHBIMHU YHCIIAMHU https://m.edsoo.ru/f2a2140e
4 ApubdmMeTrnueckue TeHCTBUS C 1 0 0 bubnuorexa [JOK
MHOTO3HAYHBIMH HATyPaJIbHBIMU YHCIIAMH https://m.edsoo.ru/f2a21580
5 ApubdmMeTrnueckue TeHCTBUS C 1 0 0 bubnuorexa [JOK
MHOTO3HAYHBIMH HATypPaJIbHBIMU YHCIIAMH https://m.edsoo.ru/f2a216de
. bubnunoreka [JOK
6 Bxozwo# MOHHTOpHHT ! ! 0 https://m.edsoo.ru/f2a2180a
v HucnoBble BEIpaXEHHUs, MOPSIOK IEUCTBUM, 1 0 0 bu6mmoreka [JOK
HCIO0JIb30BaHNE CKOOOK https://m.edsoo.ru/f2a20c48
8 HucnoBble BBIpaXEHUs, MOPSIOK JIEHCTBH, 1 0 0 bu6mmoreka [JOK
WCIOJIb30BaHNE CKOOOK https://m.edsoo.ru/f2a20d6a
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HucnoBble BBIpaXEHHUS, NOPSIOK JICHCTBHIA,
HCIIOJIb30BaHUE CKOOOK

0

0

10

Yucnossle BEIpAKEHMS, OPSAIOK ACUCTBUM,
HCI0JIb30BAHNE CKOOOK

11

KoHnTponabHas pabora no teme
"ApudmeTrnueckue IecTBUS C
MHOTO3HAYHBIMH HATYPaJTbHBIMHU
yrciaMu..YucnoBble BoIpaskeHus "

12

OxpyriieHrne HaTypajbHbIX YHCET

bubmmoreka [{OK
https://m.edsoo0.ru/f2a21274

13

OKpyrieHne HaTypaJbHbIX YUCEI

14

OKpyrieHne HaTypaJbHbIX YUCEI

15

Jlenutenu v KpaTHBIE YHCIIA; HAUOOIBITNAN
oOIMi1 IenuTeNs 1 HaUMEHBIIIEE 00IIIee
KpaTHOE

bu6moreka [IOK
https://m.edsoo.ru/f2a22a3e

16

Jlenutenu U KpaTHBIE YUCIIa; HAWOOIbINN
0oOIMi1 IeUTENh Y HaUMEHBIIIEE 00IIee
KpaTHOE

bu6mmoreka [IOK
https://m.edsoo.ru/f2a22b9c

17

JlenuTenu v KpaTHBIC YHCIIa; HAMOOJIBITHIA
0oOIMi1 IenuTeNh Y HauMEHBIIIEe 00I1ee
KpaTHOE

bu6mmoreka [JOK
https://m.edsoo.ru/f2a2340c

18

Jlenutenu U KpaTHBIE YKHCIIa; HAnOOIbIINI
00U IeNUTENs U HaUMEHBIIIEE 001IIee
KpaTHOE

19

Jlenutenu U KpaTHBIE YHCIIA; HanOOJIbIINAI
OOIIMH IEeNUTEIb U HaUMEHBIIIee 00IIee
KpaTHOE

20

JlenuTtenu U KpaTHBIE YKCIa; HAHOOIbIITUI
OOIIMiT ACIUTEIh U HAUMEHbBIIIee 00IIIee
KpaTHOE

21

I[eJ'II/IMOCTL CYMMEBEI U ITPOU3BCACHU A

bu6mmoreka [JOK
https://m.edsoo.ru/f2a22d2c
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bu6mmoreka [{OK
22 JIeAMMOCTE CYMMBI H IIPOH3BE/ICHH https://m.eds00.ru/f2a23254
23 JleneHue ¢ 0CTaTKOM
bu6mmoreka [{OK
24 Jlenenne ¢ ocratkom https://m.edsoo.ru/f2a24104
bubmmoreka [{OK
25 PeIIeHne TeKCTORBIX 3a7a1 https://m.edsoo.ru/f2a21e90
bubmmoreka [{OK
26 Pemrenne TekCTOBBIX 3a1a4 https://m.edso0.ru/f2a2226e
bu6moreka [IOK
27 PeIeHue TeKCTOBEIX 3a71a1 https://m.edsoo.ru/f2a22412
bu6moreka [IOK
28 PeIeHue TeKCTOBEIX 3a71a1 https://m.edsoo.ru/f2a226e2
bu6mmoreka [IOK
29 PeIICHNE TEKCTOBEIX 337121 https://m.edsoo.ru/f2a228a4
30 KontponbHas padoTa o teme "HaTtypanbHbie bubmuorexa [JOK
yuca" https://m.edsoo.ru/f2a242a8
bu6mmoreka [JOK
31 Hepnen Ky pHEIe IpAMEIE https://m.edsoo.ru/f2a24442
bu6mmoreka [JOK
32 TlepneHmMKyIApHBIC IPAMBIC https://m.edsoo.ru/f2a24596
33 [TapanensHble IpsIMbIE Brbmorexa LIOK
P P https://m.edsoo.ru/f2a248d4
34 [TapannensHble IpsIMBbIE bubmiorexa LOK
P p https://m.edsoo.ru/f2a24a32
PaccrosiHre Mexay IByMSI TOUKaMH, OT Bubmiorexa [IOK
35 TOUKH /10 TIPAMOJ, JUIMHA MaplupyTa Ha https://m.edsoo.ru/f2a24776
KBaJPAaTHOU CETKE E— :
PaccrosiHue Mexay n1ByMSl TOUKaMHU, OT
36 TOYKH JI0 TIPSMOI, JIJTHHA MapIIpyTa Ha

KBaJPaTHOU CETKE
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Paccrosnue mex 1y 1ByMsl TOYKaMH, OT

bu6mmoreka [{OK

37 ig:;gaﬁ;? ’g:ffé JUTHIE MaptipyTa Ha https://m.edsoo.ru/f2a24eb0
38 OObBIKHOBEHHAs APOOb, OCHOBHOE CBOWCTBO bubnuoreka [JOK
JApoOu, COKpaleHne Apooeit https://m.edsoo.ru/f2a261fc
39 OObIKHOBEHHAs APOOb, OCHOBHOE CBOHCTBO bubnuorexa [JOK
ApoOu, CoKpaleHrne aApooeit https://m.edsoo0.ru/f2a26670
40 OO6bIKHOBEHHAs IPOoOb, OCHOBHOE CBOWCTBO bubnuorexa [JOK
JApoOu, COKpaleHne Apooeit https://m.edsoo.ru/f2a26936
a1 OObIKHOBEHHAs TPOOb, OCHOBHOE CBOWCTBO bubmuorexa [JOK
IpoOu, CoKpaleHne aApooeit https://m.edsoo.ru/f2a26ab2
42 CpaBHeHuE U ynopsijouuBaHue apooeit EH@I_HOTeKa LOK
ttps://m.edsoo.ru/f2a2721e
43 CpaBHEHHE U YIIOPSA0UYMBaHKE IpoOei BH6H_HOTeKa HOK
https://m.edsoo.ru/f2a2749e
44 CpaBHEHHE U YIOPSIA0YNBAHHE IpOOei BH6H_HOTeKa LIOK
https://m.edsoo.ru/f2a275ac
45 JlecsTnuHbie TpoOU U METPUYECKasi CHCTEMA bubnmuoreka [JOK
Mep https://m.edsoo.ru/f2a2638c
16 JlecsiTuunblie IpoOH U METpUUECKask CUCTeMa
Mep
47 ApubdmMernueckue TeHCTBUS C bubnuorexa [JOK
OOBIKHOBEHHBIMH M JAECATHYHBIMU APOOSIMH https://m.edsoo.ru/f2a276c4
48 ApubdmMernueckue TeHCTBUS C bubnuorexa [JOK
OOBIKHOBEHHBIMH M JIE€CATHYHBIMU APOOSIMH https://m.edsoo.ru/f2a277dc
49 Apudmernueckue neicTBUs ¢ bubnuoreka [IOK
OOBIKHOBEHHBIMH U JICCATHYHBIMHU JAPOOSIMH https://m.edsoo.ru/f2a27d40
50 Apudmernueckue neicTBUs ¢ bubnuoreka [IOK
O0OBIKHOBEHHBIMH U JIECATUYHBIMU JAPOOSIMU https://m.edsoo.ru/f2a27ec6
g | Koo pibors o v Bumoresa LOK

OOBIKHOBEHHBIMH U JACCATUYHBIMUA IlpO6SIMI/I"

https://m.edsoo.ru/f2a27c00
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bu6mmoreka [{OK

52 OrHouterne 0 0 Pitpeim edsoo.rf2a282¢2
53 OTHOIIICHHE 0 0
54 JleneHrie B JAHHOM OTHOIIICHUH 0 0 Etif?;/?;i;ii?ﬁ/ﬂa% 448
55 JleneHrie B JAHHOM OTHOIIICHHUH 0 0
56 Macuurad, mponopuus 0 0 Eggg?lﬁzzzi(.)rﬁlﬂa%a?e
> Macurrad, nponopuis 0 0 Eﬁlgﬁ/ﬁiﬁﬁ%zazsczz
%8 Howsme npouenta 0 0 ipeim edsoD 242576
o9 Honsrhe mpouenTa 0 0 Ptipedim adsoo.nuif2a28eft
60 Brrunciienue npoueHTa oT BeJIMYUHbI U 0 0 bubmuorexa [JOK

BEJIMYUHBI 110 €€ IPOIICHTY https://m.edsoo.ru/f2a29064
61 Beruucnenue NPOLICHTA OT BEJMIHHBI 1 0 0 bu6mmoreka [IOK

BEJIMYHUHBI 110 €€ MIPOICHTY https://m.edsoo.ru/f2a291e0
62 Berruncienue MPOLEHTA OT BETHHHBI 0 0

BEJIMYHUHBI 110 €€ IPOIICHTY
63 Berruncienue MPOLEHTA OT BETHTHHBI H 0 0

BEJIMYMHBI TI0 €€ TPOLICHTY
64 Perrenne TEKCTOBBIX 3a/a4, COAEPIKAIMX 0 0 bubnuoreka IIOK

JIPOOU M MIPOICHTHI https://m.edsoo.ru/f2a26512
65 Perrenne TEKCTOBBIX 3a/a4, COAEPKAIINX 0 0 bubnuoreka IIOK

JIPpOOU ¥ IPOIICHTHI https://m.edsoo.ru/f2a2818c
66 Perrenne TekCTOBBIX 337124, COACPIKAIIAX 0 0 bubnrorexa [JOK

JpoOU M IPOICHTHI https://m.edso0.ru/f2a29546
67 Pernienne TeKCTOBBIX 33/1a4, COACPIKAIINX 0 0 bubnrorexa [JOK

JpoOH U TPOLIEHTHI https://m.edsoo.ru/f2a29a46
68 KonTpospHas padora no teme "/Ipoou" 1 0 bubnuoreka [IOK

54



https://m.edsoo.ru/f2a282c2
https://m.edsoo.ru/f2a28448
https://m.edsoo.ru/f2a28a7e
https://m.edsoo.ru/f2a28c22
https://m.edsoo.ru/f2a28d76
https://m.edsoo.ru/f2a28efc
https://m.edsoo.ru/f2a29064
https://m.edsoo.ru/f2a291e0
https://m.edsoo.ru/f2a26512
https://m.edsoo.ru/f2a2818c
https://m.edsoo.ru/f2a29546
https://m.edsoo.ru/f2a29a46

denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

https://m.edsoo.ru/f2a29d34

[Ipaktudeckas padora o teme "OTHOLICHHE bubnuorexa [JOK
69 N " )
JUTHHBI OKPYXKHOCTH K €€ IUaMeTpy https://m.edsoo.ru/f2a29bea
70 Ocesas cummetpust. LlenTpanbhas bubnuorexa [JOK
CHMMETPHSI https://m.edsoo.ru/f2a2509a
7 OceBas cummetpust. LlenTpanbhas bubnuorexa [JOK
CUMMETPHSI https://m.edsoo.ru/f2a25428
bubmmoreka [{OK
72 Toctpoerne cummeTpiinbIx GHryp https://m.edsoo.ru/f2a252ca
bu6moreka [IOK
73 Toctpoerne cummerpuinbIx Guryp https://m.edsoo.ru/f2a257fc
74 [IpakTnueckas padota no teme "OceBast bubnuoreka [IOK
cuMMeTpHst” https://m.edsoo.ru/f2a2598c
75 CuMMeTpHs B IPOCTPAHCTBE bubmorexa LIOK
P pocip https://m.edsoo.ru/f2a25ae0
76| warewammacen supakeni n Bubmorera LIOK
N https://m.edsoo.ru/f2a2b274
MPEAJIOKEHUN
77 BykBeHHBIE BBIpQKEHUS U YU CIIOBBIC bubmuoreka [JOK
MMOJCTAHOBKH https://m.edsoo.ru/f2a2b972
78 bykBeHHBIE paBEHCTBA, HAXOXKICHUE bubmuoreka [JOK
HEHM3BECTHOT'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHBIE paBEHCTBA, HAXOXKACHUE bu6mmoreka [JOK
HEHM3BECTHOT'O KOMIIOHEHTA https://m.edsoo.ru/f2a2bbe8
bubmuoreka [JOK
80 Dopwyet https://m.edsoo.ru/f2a2bd14
bu6mmoreka [JOK
81 Dopmynbi https://m.edsoo.ru/f2a2be40
82 YeTIpEXYTroJIbHUK, IIPUMEPBI bubnuoreka [IOK
YEThIPEXYTOJbHUKOB https://m.edsoo.ru/f2a2al9e
83 IIpsAMOYroapHUK, KBagpaT: CBOMCTBA CTOPOH, bubnuorexa [IOK
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YIJI0B, AMaroHauaen

https://m.edsoo.ru/f2a2a2f2

[IpssMOyronapHUK, KBagpaT: CBOMCTBA CTOPOH,

84 . 0 0
YTJIOB, IMaroHajieu
bu6mmoreka [{OK
85 N3mepenue yrioB. Buabl TpeyroJibHUKOB 0 0 https://m.eds00.ru/f2a2a75¢
bubmmoreka [{OK
86 N3mepenue yrioB. Buapl TpeyroJibHUKOB 0 0 https://m.eds00.ru/f2a2ab94
bubmmoreka [{OK
87 Hepumerp mroOroyroxpiika 0 0 https://m.edsoo.ru/f2a29eb0
88 [lepumeTp MHOTOYTOJIHHUKA 0 0
89 [Tnomans Gurypsr 0 0
90 [Tnomans Gurypsr 0 0
91 @opMyIibl TepuMeTpa U IIONIAAN 0 0
MPSIMOYTOJIbHHUKA
9o dopmybl IepUMeTpa U MIOAAH 0 0
MPSIMOYTOJIbHHUKA
93 [TpubmmxéHHOe M3MEpeHne omanu Guryp 0 0
94 [IpakTuueckas padota o teme "Ilnomans 0 1 bu6mmoreka [JOK
kpyra" https://m.edsoo.ru/f2a2ae8c
KonTtponbHas padoTa o Teme "BbripakeHus ¢
95 " 1 0
OykBamu. OUTYpHI Ha MIIOCKOCTH
bubmuoreka [JOK
% Hesie uncna 0 0 https://m.edsoo.ru/f2a2bf6c
bubmuoreka [JOK
o7 Hesie uncna 0 0 https://m.edsoo.ru/f2a2c07a
bu6mmoreka [JOK
%8 Hesie umcna 0 0 https://m.edsoo.ru/f2a2cl7e
99 Mogyne 4Kciia, reoMeTpu4YecKas 0 0 bubnuoreka [IOK
MHTEPOpPETaIHsI MOyt https://m.edsoo.ru/f2a2c886
100 Mogynb 4nciia, reoOMeTpuYecKas 0 0 bubnuorexa [IOK

HHTCpHpCTAllUS MOIYIIS

https://m.edsoo.ru/f2a2ca3e
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MOI[y.HB qucia, rcoMCTpuICCKas

bu6mmoreka [{OK

101 WHTEPIIPETAIHS MOIYJIIS 0 0 https://m.edsoo.ru/f2a2cba6
102 Monyib grciia, TeoMeTpuIecKast 0 0
WHTEPIIPETAIVS MOTYJISI
103 Monyib grciia, TeoMeTpuIecKast 0 0
WHTEPIPETAIIS MOy
104 YmncaoBbIe TPOMEKYTKH 0 0
105 [Tost0)KUTENBHBIE M OTPHUIIATEIBHBIC YHCIIA 0 0
106 [Tost0)KUTENBHBIE M OTPHUIIATEIBHBIC YHCIIA 0 0
107 CpaBHEHME NOJIOKUTEIIBHBIX U 0 0 bubnuoreka [IOK
OTPHIATENIBHBIX YHCEIT https://m.edsoo.ru/f2a2ce30
108 CpaBHEHHE NOJIOKUTEIIBHBIX U 0 0 bubmuorexa [JOK
OTPHIATENIbHBIX YHCEIT https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE TIOJIOKUTEIBHBIX H 0 0
OTPHIIATEIbHBIX YUCEIT
110 CpaBHEHHE TTOJIOKUTEIBHBIX U 0 0
OTPHIIATEIIBHBIX YUCEIl
KonTtposnpHas pabota o Teme
111 "[TonoxuTeNbHBIE U OTPUIIATEIHHBIC 1 0
yucna.CpaBHeHUe yucen."
112 ﬁ(I))JI'I/I(;b)II:II/Ie;ePJIII;eI-ICSII:I/IT/III[/IeI(/)I”(liTiH;:I;eJILHHMI/I 0 0 bubmorexa [IOK
pHH https://m.edsoo.ru/f2a2d830
YHCIIAMH
113 ﬁ(l)j;(;bgple:;i?;i;II[/IeI(/)IETiHZTCeJILHHMH 0 0 bubmorexa [IOK
pHi https://m.edsoo.ru/f2a2d984
qHCcIaMu
114 ﬁ(l)jf(zb)llzdl/le:elj;e}lcgll\zzII[/IeI(/)I;TEHZ:eJIBHBIMI/I 0 0 bubmmotexa [IOK
pHiL https://m.edsoo.ru/f2a2dab0
qrclIaMu
Apudmernueckue AeUCTBUS C Bubmorexa IIOK
115 MOJIOKUTEIBbHBIMU U OTPULATEIbHBIMU 0 0

qucjiaMu

https://m.edsoo.ru/f2a2ddee
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Apudmernueckue 1eHCTBUS C

bu6mmoreka [{OK

116 HOJOKUTEILHBIMA U OTPULATEIHLHBIMUA
pun https://m.edsoo.ru/f2a2defc
quciiaMu
ApudmeTnyeckue NelCTBUSA C
117 H(I))JI(()b)KI/ITeJH)HI)IMI/IIII/I OTPHULIATEIIbHBIMU bubmorexa [TOK
pun https://m.edsoo.ru/f2a2e384
quciiaMu
ApudmeTnueckue NeiCTBUSA C
118 H(I))J'I(;b)KI/ITeJ'IBHBIMI/IJf/I OTPHULIATEILHBIMA Bubmrorexa HOK
pun https://m.edso00.ru/f2a2e5f0
quciIaMu
ApudmeTnueckue NelCTBUSA C
119 H(I))J'I(()b)KI/ITeJ'IBHI)IMI/IJf/I OTPHUILIATETLHBIMA Bubmaorexa LIOK
pul https://m.edso00.ru/f2a2e762
qUCcIIaMU
ApudmeTnuecke N1eiCTBUSA C
120 H(?JI(?}KHTeJILHLIMI/If/I OTPULIATEIILHBIMUA Bubmaorexa LIOK
pun https://m.edsoo.ru/f2a2eb90
qyuciIaMH
Apudmernueckre qeiicTBUS C
121 H(E)J'I(;b}KI/ITeJ'IBHBIMI/III[/I OTPHUILIATEILHBIMA bubmorexa LIOK
pun https://m.edsoo.ru/f2a2ecf8
quciIaMU
Apudmernueckue qeiicTBUS C
122 H(E)J'I(()b}KI/ITeJIBHI)IMI/Ii OTPHULATEIILHBIMA Brbmiorexa LOK
pan https://m.edsoo.ru/f2a2eel10
quciIaMu
ApudmeTnueckue qeiicTBUS C
123 H(I))H(;b)KHTeJIbeIMHi OTPHULIATEIILHBIMA bubmiorexa LOK
pan https://m.edsoo.ru/f2a2f248
quciIaMu
ApubdmMernueckue TeHCTBUS C
124 MTOJIOYKUTEILHBIMHU M OTPUIIATEIbHBIMH
qHuciIaMU
Apudmernueckue ASHCTBUS C
125 MOJIOKUTETBHBIMU U OTPULATEIbHBIMU
quciIaMU
196 Apudmernueckue AeUCTBUS C

ITOJIOKUTCIIBHBIMU U OTPHULATCIIBHBIMHA
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qucjiaMu

Apudmernueckue qeicTBUS C

127 MOJIO)KUTEIbHBIMUA U OTPULIATEIIbHBIMU
YUCIIAMHA
Apudpmernueckue eicTBUS C
128 MIOJIOKUTEIbHBIMU U OTPULIATEIbHBIMU
YUCIIAMHA
Apudmernueckue AeMCTBUS C
129 MOJIOKUTETbHBIMU U OTPUIIATEIbHBIMU
YUCIIAMHA
KonTponbnas pabora no teme"
130 Apudmernueckue AeHCTBUS C
MTOJIOKUTEITFHBIMA U OTPHUIATSILHBIMA
quciiaMu'.
bubmnoreka IJOK
131 Penienne TeKCTOBBIX 3a1a4 https://m.e dsg).ru 1£233035a
bubmnoreka IJOK
132 Penienne TeKCTOBBIX 3a1a4 https:/m.e dsg).ru 1£23304¢2
bubnuoreka IHOK
133 Pemrenne TeKCTOBBIX 3a0a4 https:/m.e dsé}).ru 12330504
bubnuoreka IHOK
134 Pemrenne TeKCTOBBIX 3a0a4 https://m.edsc%é.ru/f2a30706
135 Pemtenue TeKCTOBBIX 3a1a4
136 [IpsamoyromnpHas cucteMa KOOpAMHAT HA bubnuorexa [JOK
[IJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopauHaTel TOUKM Ha MIOCKOCTH, abciucca bu6mmoreka [JOK
Y OpJMHATA https://m.edsoo.ru/f2a311d8
138 Cronbuatble U KPYroBble JHAarpaMMbl Egg;ﬁ;;;ﬁii?{fmag 178¢
139 [IpakTuaeckas pabota no teme "[locTpoenue bu6mmoreka [JOK
auarpamm” https://m.edsoo.ru/f2a318ae
140 PerreHne TeKCTOBBIX 3aj1a4, COAEPKALIUX
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JaHHBIE, MPEICTABJICHHBIC B TAOIUIIAX U HA
JarpaMmmax

Pemenne TeKCTOBBIX 3aaa4, coAcprKamux

141 JaHHbIE, IIPE/ICTABJICHHBIEC B TA0IUIAX U HA
JrarpaMmMax
o | MEmemon g of, B LOK
p , TIPaMK/a, KOHYC, 11 Ap, map https://m.edsoo.ru/f2a319c6
ctepa
o | Momemommi g of, B LOK
p , TIPaMK/a, KOHYC, 11 Ap, map https://m.edsoo.ru/f2a31afc
chepa
bu6moreka [IOK
144 N300pakenne npocTpaHCTBEHHBIX QUTYP https://m.edso0.ru/f2a3206a
145 N3o0paxeHne npoCcTpaHCTBEHHBIX (uUryp
146 [Ipumeps! pa3BEPTOK MHOTOTPAHHUKOB,
WINHpA U KOHYyca
147 [IpakTrueckas padota o teme "Co3ganue bubmuorexa [JOK
MoOJIeJIel TIPOCTPaHCTBEHHBIX (uryp" https://m.edsoo.ru/f2a3252e
148 [Tonsatue 00bEMa; €IMHULIBI U3MEPECHHS bu6mmoreka [JOK
o0béMa https://m.edsoo.ru/f2a321c8
149 O0BEM IPSIMOYTOJILHOTO TapajUIeenuIea, bubmuoreka [JOK
Kyba, hopmyiel 00bEMa https://m.edsoo.ru/f2a3234e
KonTponbHas padota no teme "O0béM
150 MPSIMOYTOJIBHOTO MapajuieNenuneaa, Kyoa,
dbopmynel 06bEMa"
I BuGorsa 10K
P » 000 https://m.edsoo.ru/f2a3288
CUCTeMaTH3aIlus 3HAaHUH
o | oo coronmus sonmi 1 o BuGorea 101
P > OO0 https://m.edsoo.ru/f2a32a9c
CUCTeMAaTH3aIlHs 3HAHUH
153 IloBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB bubnuorexa [IOK
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KypcoB 5 u 6 kiaccoB, 000011eHre 1
CHUCTEMaTU3alKs] 3HAHUI

https://m.edsoo.ru/f2a32hd2

[ToBTOpEHME OCHOBHBIX NOHATUI U METOJ0B

bubmmoreka [{OK

154 KypCcoOB 5 1 6 Kj1accoB, 0000111eHHE U
yp 0P https://m.edsoo.ru/f2a3312c
cucreMaTtni3anda 3HaHNU
IToBTOpEHME OCHO 0 7| €TO10
155 | xypcon 5 n 6 rraccon, ofobmerme n BuGmiorexa LIOK
yp » OBOOI https://m.edsoo.ru/f2a33352
cucreMaTtni3anda 3HaHUU
IToBTOpEHME OCHO 0 7| €TO10
156 | xypcon 5 n 6 rraccon, ofobmerme n BuGmiorexa LIOK
yp » OROBI https://m.edso0.ru/f2a33596
cucreMaTtui3annda 3HaHNU
IToBTOpEHME OCHO 0 7| €TOI0
157 | xypcon 5 n 6 araceon, ofobmerme n BuGmitorexa IOK
yp » OBOOI https://m.edsoo.ru/f2a33780
cucreMaTtui3annda 3HaHNU
IToBTOpEHME OCHO 0 7| €T0JI0
158 | xypcon 5 n 6 aracon, ofobmerme n BuGmitorexa IOK
yp e B https://m.edsoo.ru/f2a338hb6
cUCTEMATH3AIN 3HAHNUI
IToBTOpEHME OCHO 0 1 €TOJI0
159 | xypeon 5 1 6 rraccon, ofobmerme n BuGmitorexa LIOK
yp e B https://m.edsoo.ru/f2a339ce
cUCTEMATH3ALNU 3HAHUI
I1 e 7| €
o | omopsmeceromme tomr o Bumorera 110K
yp e B https://m.edsoo.ru/f2a33ad?2
cUcTEMAaTH3alUs 3HaHUI
IToBTOpPEHNE OCHOBHBIX ITOHATHHA 1 METOJIOB
161 K 0015 5 u 6 K1accoB, 00001IEHNE U g bubmiorexa HOK
yp e https://m.edsoo.ru/f2a33bd6
cUCTEMAaTH3alNs 3HAHUI
IToBTOpEHNE OCHOBHBIX MMOHATHHA U METOIOB
162 K cmf 5 u 6 K1accoB, 00001IEHNE U g bubmiorexa HOK
yp e https://m.edsoo.ru/f2a33f46
cUCTEMATH3alUs 3HAHUN
IToBTOpPEHNE OCHOBHBIX MOHATHHA U METOIOB
p a2 bu6nmoreka [JOK
163 KypcoB 5 u 6 Kj1accoB, 00001IeHe u

CHCTeMaTHu3alus 3HaHui

https://m.edsoo.ru/f2a340b8
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[ToBTOpEHNE OCHOBHBIX NOHATUM U METOJ0B

bu6mmoreka [{OK
164 KYPCOB 5 1 6 k1accos, (1606meHHe " 1 0 https://m.edsoo.ru/f2a3420c
cucreMaTrni3anuda 3HaHNU
15 | et e |4 ; Bumorea 10K
yp e https://m.edsoo.ru/f2a3432e
cucreMaTrtni3anda 3HaHNU
o | e e | ; Bumorea 10K
yp » OO0 https://m.edsoo0.ru/f2a34478
cucreMaTtni3anda 3HaHNU
167 Wrorosast koHTpoJsIbHas paboTa 1 1
o | e " | ; B LOK
e https://m.edsoo.ru/f2a3482e
cucreMaTtui3annda 3HaHNU
O T A B ; Bt 10K
yp » OO0 https://m.edso0.ru/f2a34950
cCucTeMaTui3annda 3HaHNU
O B A B ; Bt 10K
yp » OLOOI https://m.edsoo.ru/f2a34d2e
cucreMarui3alnuda 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 170 10
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OEJNEPAJIBHASA PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX (BA3OBbI YPOBEHb)

MHHOACHUTEJIBHASA 3AIINCKA

AnreOpa sBJISETCS OIHMM U3 OINOPHBIX KYpPCOB OCHOBHOTO 00IIero oOpa3oBaHUs: OHaA
O6GCH€“H/IBaeT HU3YYCHUC OPYIrux AJUCHHUINIMH, KaK CCTCCTBCHHO-HAY4YHOI'0, TaK W T'yYMaHUTApHOI'O
IIUKJIOB, €€ OCBOEHHE HEOOXOIMMO Uil MPOJOJDKEHUS 00pa3oBaHMS MB  IMOBCETHEBHOW  KU3HH.
Pasgutne vy oOyuarouxcs Hay4YHBIX IIPEACTABICHUN O IPOUCXOXKICHHH U CYIIHOCTH
anreOpandeckux adCTpaklMid, crocoOe OTpakeHUsI MAaTEMAaTUUECKOW HAyKOW SIBJICHHI U MPOIIECCOB B
MpUpoJie U OOIIECTBE, POJIM MAaTEMaTHUYECKOTO MOJAEIUPOBAHUS B HAYYHOM IIO3HAHUU U B NPAKTUKE
crocoOcTByeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS W KAdyeCTB MBINUICHUS, HEOOXOIMMBIX
JUI aJanTalidyd B COBpeMEHHOM IM@poBoM obmiectBe. M3ydeHue anreOpbl oOecriedyrnBaeT pa3BUTHE
YMCHUA Ha6J'IIOI[aTB, CpaBHHMBAaTb, HAXOJWUTb 3aKOHOMCPHOCTH, Tp€6y€T KPUTUYHOCTHU MBIIIJICHUA,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTb CBOM JACWCTBHUS U BBIBOJBI, (OPMYIUPOBATH
yrBepkneHus. OcBoeHHME Kypca anreOpbl 00ecrednBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHHS
0OyJaroIMXCsi: OHU HCIOJB3YIOT JEAyKTUBHBIE W WHAYKTUBHBIE PACCYXICHHS, 0000IIeHuE U
KOHKpeTH3aluo, adcTparupoBanue W aHajoruto. OOydeHue anrebpe mpeanoJiaraeT 3HAYUTEIbHBINA
00BEM CAaMOCTOSITETTFHON JIEATENILHOCTH OOYYarOIIUXCs, TIOATOMY CaMOCTOSITEIbHOE pEIIeHue 3amad
SABJISICTCA peanmaunel‘fl ACATCIIBHOCTHOT'O ITPUHIIUIIA 06yqu1/1${.

B cTpyktype mporpammbl yaeOHOTO Kypca «Anredbpa» uisi OCHOBHOTO OOIIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHMUMAIOT COJEP)KATEIbHO-METOUYECKUE JINHHH:

«Yucna v BBIYHUCICHUS», «ANITeOpandecKue BHIPAKCHU», «Y paBHEHUS U HEPABEHCTBAY,

«DOynkuuny. Kaxkmas W3 3THX  COJAEpPKATEIBHO-METOMUYECKUX  JIMHUA  pa3BUBaeTCs Ha
MPOTSDKEHUU TPEX JIET M3YYEHUS Kypca, B3aMMOJCHCTBYS C JPYTMMH €ro JIMHHUAME. B Xo/1e n3ydeHus
y4eOHOTO Kypca OOyJaroImuMCsl TPUXOIMTCS JIOTHYECKH PacCYXIaTh, UCIOIh30BATh TEOPETHKO-
MHOJKECTBCHHBI S3bIK. B CBSI3M ¢ 3TUM B TporpamMmy y4eOHOTO Kypca «Airedpay BKIFOUCHBI
HEKOTOPbIC OCHOBBI JIOTUKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3jeiaX MaTeMaTHYECKOTO
o0pa3oBaHusi ¥  CIHOCOOCTBYIOIIME  OBJIAJCHUIO  OOYYAIONIMMHCS OCHOB  YHHUBEPCAIBHOTO
MaTeMaTU4ecKkoro si3bika. CojepiKaTelIbHOW M CTPYKTYPHOW OCOOCHHOCTBIO Y4eOHOro Kypca
«Anredpay SBISICTCAETO HHTETPUPOBAHHBIN XapaKTep.

Conepkanue JMHUM «YWCna W BBIYMCICHHS» CIY)KAT OCHOBOW ISl JajbHEUIIETO W3y4YCHHUS
MaTeMAaTUKH, CHOCOOCTBYET Pa3BHTHIO Y OOYYAIONIMXCS JIOTHYECKOTO MBIIIICHHS, (HOPMUPOBAHHIO
YMEHHUS TI0JIb30BAThCSl AITOPUTMAMHU, & TAKXKE MPHOOPETCHUIO MPAKTHYECKUX HABBIKOB, HEOOXOIUMBIX
JUIL TIOBCEHEBHOM J>KW3HW. Pa3BuTHE TOHATHA O 4YHCIE Ha YPOBHE OCHOBHOTO OOIIEro
0o0pa3oBaHUsi CBS3aHO C pAIMOHAIBGHBIMU W HMPPAUOHAJIBHBIMH YHCIaMH, (HOPMUPOBAHHEM
MPEJICTABICHUI O JEMCTBUTENFHOM  4YHCIE.  3aBepIICHHE  OCBOGHHS  YHCIOBOM  JIMHUU
OTHECEHOK CpeIHeMY 001ieMy 00pa30BaHUIo.
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Copnepxanue IByX aireOpandecKux JHHUNH — «ANreOpanyecKue BBIPAKECHUS» U
«YpaBHEHUS M HEPABEHCTBAa» CIOCOOCTBYET (OPMHPOBAHMIO y OOYYAIOUIUXCS MaTEMaTHYECKOTO
ammapara, HE0OXOJWMOTO ISl peIIeHHs 3aJad MaTeMaTHKH, CMEXHBIX MPEJAMETOB U IPAKTHKO-
OpUEHTHUPOBAaHHBIX 3amady. Ha ypoBHe OCHOBHOro oOmero o0pa3oBaHHs Y4YeOHBIM MaTepual
TPYIIUPYETCS BOKPYr PAllMOHAIBHBIX BBIPOKECHUH. Anredpa AEMOHCTPHUPYET 3HAYEHHUE MATeMaTHUKU
KaK SI3bIKa JJIS1 MOCTPOCHUSI MAaTEeMaTHYECKUX MOJIENICH, ONMCAHMsI TMPOLIECCOB U SBJICHUN PEaTbHOTO
mupa. B 3amaum oOyueHust anreOpe BXOIAT TaKKe MAajbHEWIIEEe pa3BUTHE AITOPUTMUYECKOTO
MBIIIUIEHUS], HEOOXOAMMOT0, B YACTHOCTH, JUISI OCBOCHHUS Kypca MH()OPMATUKH, ¥ OBJIAJCHUE HABBIKAMHU
NEAYKTUBHBIX paccyxkaeHuil. I[IpeoOpasoBanne CUMBOJBHBIX (OpPM CHOCOOCTBYET Pa3BUTHUIO
BOOOpPaXEHHUsI, CIIOCOOHOCTEN K MAaTEMaTHIECKOMY TBOPYECTBY.

Conepxxanrie (yHKITMOHATHHO-TPAUUSCKON JTUHUHM HAIEJICHO Ha IMOJyYeHHE OOYyJaroIIMMUCs
3HAaHUK O (QYHKIUAX KaK BaKHEHIIEH MaTeMaTuuecKoW MOJENU I OIMMCAHUS W UCCIEIOBAHUS
Pa3HOOOpPa3HBIX MPOIIECCOB U SIBJICHWU B Mpupoje u odirectse. M3yuenne marepuana cnocoOCTByeT
Pa3BUTHIO Y OOYYaIOUIMXCS YMEHHs HCIIOJIb30BATh PA3JIMYHBIC BBIPA3UTEIIbHBIC CPEICTBA S3bIKA
MaTeMaTUKH — CIIOBECHBIE, CHMBOJIMYECKHE, rpaduyeckne, BHOCHT BKJIaJ B (OPMHpPOBAHUE
MIPEJICTABJICHUIA O POJIMMATEMATHKN B Pa3BUTUH [TUBIIM3AIMH U KYJIBTYPHI.

CornacHo yyeOHOMY IUTaHy B 7-9 Kiaccax u3ydaeTcsi y4eOHBIM Kypc «Anredpa», KOTOPbIH
BKJTIOYAET CIIEIYIONINEe OCHOBHBIE Pa3/ieNbl coaepkanus: «Hucna u BEIYUCICHUS», «AnreOpandeckne
BBIpQKCHUS», «YPAaBHEHUSI W HEPAaBEHCTBAY,

«DyHKIHN.

OOmee  yuciIO  4YacoB, PEKOMEHJOBAHHBIX UIE  W3ydeHWs ~ y4eOHOro  Kypca
«Anredpa», — 306 wacoB: B 7 kmacce — 102 gaca (3 waca B Hememio), B 8 kmacce —102 gaca (3
yaca B Heaeno), B 9 kimacce — 102 gaca (3 yaca B Heflesio).

COJEPKAHUE OBYYEHUA

7 KJIACC
Yucya 1 BEIYHCIEHHUSA

JlpoOu OOBIKHOBEHHBIE W JIECATUYHBIC, TIEPEX0a OT OJHOM (hopMBI 3amucu IpoOed K Apyroi.
[loHaTHE palNMOHATBLHOTO 4YHCIIA, 3alUCh, CPaBHECHHE, YIOPSAAOYMBAHHE PAIlMOHAIBHBIX YHCE.
ApubdmMernueckne NEeHCTBHS C pallMOHATLHBIMU YKciIaMu. Perenue 3a1a4 3 peaabHON MPaKTUKHA Ha
4acTH, Ha ApoOH.

CreneHb ¢ HaTypaldbHBIM IMOKa3aTeleM: OMpeeleHne, Ipeodpa3oBaHne BRIPAKEHUN HA OCHOBE
ompeeeHus, 3auch OOJbIUX yucen. [IporeHThl, 3amuch IPOIIEHTOB B BUIE IPOOU U IpoOU B BUIC
poreHTOB. Tpy OCHOBHBIE 337241 HANPOIICHTHI, PEIICHHE 3a7a4 U3 PEaIbHOW ITPAKTHUKH.

[IpumeHeHre MPU3HAKOB ACTUMOCTH, PA3JI0KEHNE HA MHOKHUTEITH HATYpaIbHBIX YHCET.

PeanbHbIE 3aBHCUMOCTH, B TOM YHUCIIE MTPsAMast 1 oOpaTHask IPOIIOPIIMOHAIILHOCTH.

AuredpanyecKne BbIpaKeHUs!

IlepemeHHbBIE, 4YHCIIOBOE 3HAYEHHME BBIPAXKEHHMA C NepeMEeHHOH. JlomycTuMble 3HAaYeHUS
nepeMeHHbIX. [IpefcTaBieHne 3aBUCUMOCTH MeX1y BeIUUYMHAMH B Bujae (GopMynbl. Beruncnenus mo
¢dopmynam. [IpeobpazoBaHne OYKBEHHBIX BBIPAKEHUH, TOXKIECTBEHHO PAaBHBIE BBIPAKEHMS, MPaBUIA
npeoOpa3oBaHUs CyMM M TPOU3BEJCHUHN, IMpaBUIa PACKPBITHS CKOOOK M TPUBEACHUS IMOJOOHBIX
CJIaracMbIX.

CBolicTBa CTENIEHU C HaTypaJIbHbIM IIOKa3aTEJIEM.

Opnowrensl u MHorouwieHol. CreneHb MHoOrowieHa. CIlI0)K€HHE, BBIYMTAHUE, YMHOKEHHE
MHOTOWIEHOB. DOpMyJbl COKpalIEHHOIO YMHOXEHMS: KBagpaT CyMMbl W KBajapaT pa3HOCTH.

(DOpMyJ]a Pa3HOCTU KBaJApPAaTOB. PaznoxkeHre MHOTOYIEHOB HA MHOXKUTEIIH.
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YpaBHeHHUS U HEPABEHCTBA

VYpaBHeHHe, KOPEHb YypaBHEHHS, IpaBWiia TNPeoOpa3oBaHMsl YpaBHEHHS, DPABHOCHIBLHOCTh
YPaBHEHUH.

JIuneliHOE ypaBHEHHME C OJHOW IEPEMEHHOM, YMCIO KOPHEW JIMHEWHOI'O ypaBHEHMS, pELICHUE
JTuHEeHbIX ypaBHeHHM. CocTaBlieHUEe ypaBHEHUH MO YCIOBMIO 3ajaud. PelieHue TEKCTOBBIX 3ajad C
IMOMOIIBI YPaBHEHHU.

JluneiiHoe ypaBHEHHE C JABYMs IepeMeHHbIMM M ero rpaguk. Cuctema ABYX JMHEHHBIX
YpaBHEHHUH C JBYMS IIEpeMEHHbIMU. Pelienue cucreM ypaBHEHUH criocoOoM noacTaHoBKU. [Ipumepst
peuIeHus TEKCTOBBIX 334a4 ¢ IOMOIIBIO CUCTEM YPaBHEHHUH.

DyHKUUHA

Koopannara toukn Ha npsMoi. YUuciioBele MpOMEXYTKH. PaccTosiHME MeEXIy ABYMS TOUYKaMU
KOOPAMHATHOW MPSAMOM.

[IpsimoyronpHast cucrema koopawHat, ocu OX m Oy. AlOcumcca W OpAMHATa TOYKM Ha
KOOpJIUHATHOM 1iockocTH. [Ipumeps! rpadukoB, 3ajaHHbIX popMynamu. UTeHue rpagukoB peaabHbIX
3apucumoctel. [lonarue @ynkuuu. I'paduk Qynkiuu. CpoiictBa QyHkuuid. Jluneitnas ¢pynkuus, eé
rpaduk. ['paduk dynkuuu y = |x|. [paduueckoe perieHre JINHEHHBIX YPAaBHEHHUIH U CUCTEM JIMHEHHBIX
YpaBHEHUM.

8 KJIACC
Yucsa v BLIYUCTCHUSA

Ksagpatueiii kopenbr wu3 uyucna. I[lonstne 00 wupparuonambHOM 4wmcie. JlecaTudHbIe
NpUOMIDKEHNUsT MppalMOHANbHBIX uucen. CBoiicTBa apu(METHUECKHX KBaJpaTHBIX KOPHEH M UX
MIPUMEHEHHE K TPE0Opa30BaHUIO YHCIIOBBIX BBIPAKEHHUM U BbIYUCICHUSIM. J(eiCTBUTEIbHBIE YHCIIA.

CreneHsb ¢ LeNIbIM MoKa3aresieM U e€ cBoiicTBa. CTaHIapTHas 3alUCh YHCIA.

Anredpanyeckue BbIpasKeHUsl
KBanpatHblii TpEXUIICH, pa3oKeHNEe KBAJIPATHOTO TPEXWICHA Ha MHOXKUTENN. AnreOpandyeckas
npo0b. OCHOBHOE CBOMCTBO anrebpandeckoi n1podu. CroxeHue,
BBIUMTAHUE, YMHOXXCHHUE, JCIICHHE aireOpandyeckux apoOeil. PalmoHanbHbIC BBIpaXCHUS U HUX
npeoOpa3oBaHue.

YpaBHeHNsI U HEPABEHCTBA

KBagpatHoe ypaBHeHHE, ¢opMylia KOpHEH KBaJpaTHOTO ypaBHeHHs. Teopema Buera. Pemenue
ypaBHEHUH, CBOJAIIMUXCS K JIMHEHHBIM U KBajpaTHeIM. [Ipocteilmme apoOHO-paroHaIbHBIC
ypaBHEHHUSI.

I'padmyeckas wuHTepmpeTanuss YpaBHEHUW C JBYMsI TMEPEMEHHBIMH U CHCTEM JIMHEHHBIX
ypaBHEHUI ¢ AByMs NepeMeHHbIMU. [IpuMepsl penieHusi cUCTeM HEIMHEHHBIX YPaBHEHUH C JABYMsI
MepEMEHHBIMU.

Pemrenne TekCTOBBIX 3a/1a4 anreOpandyecKiuM CriocoOoM.

HucnoBble HEPABEHCTBA M UX CBOMCTBA. HepaBEeHCTBO € OHOM NepeMeHHOW. PaBHOCHIIBHOCTB
HepaBeHCTB. JIMHeilHbIe HEPaBEHCTBA C OJJHOM nepeMeHHOM. CHCTEMBIIIMHEIHBIX HEPABEHCTB C OJTHOM
IIEPEMEHHOM.

DyHKUUH

[Tonstue pynkuu. OOnacTh ONpeneNeHuss U MHOXKECTBO 3HAUEHUH (YHKIUH.
Cnioco6sb1 3a1anust QyHKIUH.

I'papux pynkmunu. Yrenue cBoicTB pyHkumu mo e€ rpadukxy. [Ipumepsl rpagukoB QyHKIHH,
OTPaKAIOIINUX pealibHbIE MPOLIECCHI.

@DyHKIMH, ONMCHIBAIOLINE MIPSIMYIO U 0OpaTHYIO MPOMOPIHUOHAIBHBIE 3aBUCUMOCTH, UX I'Pa(UKH.
Oynxmmn y = X2,y = X8, y =\x, y=|X|. T'paduuecKkde pelenne ypaBHeHHiT 1 CUCTEM ypaBHEHHIA.
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9 KJIACC
Yucna v BHIYUCICHUS

ParonanbHble 4nciia, HppaloHaIbHbIE YHCIIa, KOHEYHbIE M OECKOHEUHBIE JIECITUYHBIC APOOH.
MHO0k€eCcTBO JE€HCTBUTENbHBIX YUCEI, JEHCTBUTEIbHBIE YMCIIa KaK OECKOHEUHBIE NECSITHYHBIE IPOOH.
B3aumMHO 0JHO3HauYHOE COOTBETCTBUE MEX]Ly MHOKECTBOM JEMCTBUTEIbHBIX YUCET U KOOPAMHATHOM
IIPSIMOM.

CpaBHeHue JEHCTBUTENBHBIX quced, apupMeTHIECKe JecTBUS ¢
JNEUCTBUTEIBbHBIMU YHCIIAMU.
Pasmepnr 00BEKTOB OKPY’KAFOILErO MUDA, JUIATEIBHOCTD IIPOLIECCOB B

OKPYXKAIOIEM MHUDE.
[Tpubmmx€HHOE 3HAUYEHHME BEIMYMUHBI, TOYHOCTH NpuOmmkeHus. Okpyriaenue uncen. [Ipukuaka
U OLICHKA PE3yJIbTaTOB BBIYMCIICHU.

YpaBHeHHusI 1 HEPaBeHCTBA

JIuneiiHoe ypaBHeHue. PemieHune ypaBHEHMI, CBOIAIIMXCA K JIMHEWHBIM. KBagpatHoe

ypaBHeHue. PelieHue ypaBHEHHH, CBOJAIIMXCS K KBAJpPAaTHBIM.
bukBanpatHoe ypaBHeHue. Ilpumepsl pemeHus ypaBHEHM TpeTbed M YETBEPTOM CTENEHEH
Pa3IoKEHUEM Ha MHOKHTEIIH.

Pemenne npoOHO-panMOHANBHBIX ypaBHEHWW. PereHne TEKCTOBBIX 3a/ad alreOpandecKum
METOJIOM.

VYpaBHeHHe ¢ IBYMs IEPEMEHHBIMU U €ro rpaduk. Penienre cuctem AByX JTMHEHHBIX YypaBHEHUN
C IByMs IIEPEMEHHBIMU. Pelienne cucreM IByX ypaBHEHUH, OJTHO

W3 KOTOPBIX JIMHEWHOE, a Jpyroe — BTOpoH creneHu. [ 'paduueckass HMHTEpIpETAIUsS CHUCTEMBI
YpaBHEHUH € IBYMS [T€PEMEHHBIMHU.

Pemenne TekcTOBBIX 3amad  anreOpandecKuM — CIIOCOOOM.

YucnoBble HEpABEHCTBA U UX CBOMCTBA.

Pemienne JnMHEMHBIX HEPABEHCTB € OJHOM TMepeMeHHOM. PemieHue cucTeM JIMHEMHBIX
HEpaBeHCTB C OJHON mepemeHHOW. KBanparHele HepaBeHCTBa. ['paduueckas HHTEpIpeTaIHs
HEPaBEHCTB U CUCTEM HEPAaBEHCTB C IBYMsI [IEPEMEHHBIMH.

D yHKUUHA
KBagparuunas ¢pynkmus, e€ rpaduk u ceoiictsa. [lapabosa, koopauHaThl BEPIIUHBITAPAOOIIBI, OCh
CUMMETPHUH 1apadoJIbI. ’

I'pabuxn Gyskumit: vy = £x, y= £x+b, y= , y=x5y=\x, y=l|x,
X
U X CBOMCTBA.

YucioBble NOCJI€10BATEIbHOCTH M IPOTPeCCHH

[londaTHe YMCIOBON TMOCIENOBATENBHOCTH. 3aJaHUE I[OCJIEA0BATEIbHOCTH PEKYPPEHTHOM
bopmynoit 1 Gopmysoii N-To wieHa.

Apudmernueckas u reomeTrpudeckas nporpeccur. @opMmynsl N-ro 4wieHa apupMeTHIECKOH U
reOMETPUUYECKON IPOrPECCU, CYMMBI IIEPBBIX N YJIECHOB.

N3o0paxkenue 4ineHOB apudMETHUECKOW W TeOMETPUYECKON TMporpeccuii TOYKaMu Ha
KOOPAMHATHOM MIOCKOCTH. JINHEMHBIN U SKCIIOHEHUUANBbHBIN pocT. ClI0KHBIE TPOIIEHTHI.

INPEAMETHBIE PE3YJIbTATBI

[IpenMeTHBIE  pPE3YNBTATHI OCBOCHUS MPOrPaMMBbI yueOHOTO Kypcak KOHIY
oOyueHusi B 7 KJacce:

Yucjia 1 BBIYUCJIEHUA
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BbimonHATh, coderass YCTHBIE M TNHCbMEHHbIE TNPUEMBI, apu(pMeTHUYecKue ACHCTBUS C
palOHaIbHBIMU YU CIIAMHU.

HaxonuTh 3Ha4YeHUs YMCIOBBIX BBIPRKEHUH, MPUMEHATh Pa3HOOOpPA3HBIE CIIOCOOBI U MPHEMBI
BBIUMCIICHUS 3HAUCHHUH APOOHBIX BBIPAKECHUH, COJIEPKAIIUX OOBIKHOBEHHBIE U JAECATHYHBIC APOOH.

[lepexoauTs OT OJHOM (POPMBI 3aMUCH YHCEN K APYroi (mpeoOpa3oBBIBATh NECATUYHYIO APOOB
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH B OECKOHEUHYIO AECATHYHYIO
Ipo0b).

CpaBHUBaTh UM YHOpSAJOYMBATH pPAllMOHAJIbHBIE YHCIIA.

OxpyriaTh yucna.

BbINOJIHATE NPUKUAKY M OLEHKY pe3ysibTaTa BbIYMCICHHM, OLIEHKY 3HAYEHMM YHCIIOBBIX
BBIPAKEHUI. BBIMONHITH IEHCTBUS CO CTENEHSIMH C HaTypaJIbHBIMU MOKA3aTEISIMHU.

[IpuMeHsTh NpU3HAKK IETUMOCTH, Pa3IoKEHNE Ha MHOXKHUTEIU HAaTypaIbHBIX YHCEl.

Pemrate mpakTUKO-OpMEHTHPOBAHHBIE 3a/add, CBS3aHHBIE C OTHOIICHMEM BEJIMYUH,
MIPONOPLIUOHAIBHOCTBIO BEJIWYMH, MPOLEHTAMHU, MHTEPIPETUPOBATh PE3YJAbTAThl PEIICHHs 3a7ad C
y4€TOM OTpaHUYEHHM, CBSI3aHHBIX CO CBOMCTBAMHU paccMaTpUBAeMbIX OOBEKTOB.

AJiredpanyecKkue BbIpaKeHU s

Hcnonp3oBarh anreOpandeckyr0 TEPMHUHOJOTHIO W CHMBOJIMKY, TPHUMEHATH €€ B Ipoliecce
OCBOEHHS y4eOHOT0 MaTepHarna.

HaxonuTh 3HaueHNs] OyKBEHHBIX BBIPQXKCHUH MPH 3aITaHHBIX 3HAYCHUSIX MTEPEMEHHBIX.

BemonHaTe TpeoOpa3oBaHUsl IEIOTO BBHIPAKEHHS B MHOTOWIEH IPHBEICHHEM MOJ00HBIX
CJIaraeMbIX, PaCKPbITHEM CKOOOK.

BhINONIHATE yMHOKEHUE OJHOWIEHA HAa MHOTOYJIEH M MHOTOYJIEHAa Ha MHOTOWIEH, NPUMEHATh
(bopMyInbl KBaaipaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh Pa30KEHHUE MHOTOWIEHOB Ha MHOKUTENIM C MOMOIIBIO BBIHECEHMS 32 CKOOKH
00I11er0 MHOXHTEJS, IPYINIIUPOBKU ClIaraéMbIX, IPUMEHEHUS GOPMYJI COKPAIIEHHOTO YMHOXKEHHUS.

[IpumensaTs mnpeoOpa3oBaHUs MHOTOYJIEHOB  JIJIst pelieHus pa3IMyYHBIX 33434 U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTUKU.
Hcnonb3oBath CBOMCTBa CTeleHen c HaATypaJbHBIMU MOKa3aTesIMU ISt

peoOpa3oBaHUsl BIPAKEHUH.

YpaBHeHNsI U HEPABEHCTBA

Pemats nuHeliHbIe ypaBHEHUS C OJHON IEpEMEHHOMN, MPUMEHSS TIPaBUJIa MEPEX0AA0T UCXOJHOTO
ypaBHEHUS K paBHOCHILHOMY eMy. [IpoBepsTh, ABISETCS U YUCIO KOPHEM YPaBHEHHSL.

[TpumensTh rpaduueckre MeTO bl PY PELICHUU IMHEHHBIX YPAaBHEHHUHN U UX CUCTEM.

[TopOupare mpuMepsl Hap YWCEN, SBJSIIOMIMXCS PEHICHHEeM JIMHEWHOTO YypaBHEHUS C JBYMS
MIePEeMEHHBIMHU.

Crpouth B KOOPAMHATHOM IJIOCKOCTH I'pauK JTMHEHHOTO ypaBHEHUS C JIBYMS MEPEMEHHBIMU,
MOJIb3YACH TpaUKOM, TPUBOJUTH MPUMEPHI PEIICHHUS YPAaBHEHUS.

Pemath cuctembl IByX THHEHHBIX YPaBHEHUI C IBYMS IEPEMEHHBIMH, B TOM YUCIerpaguuecKy.

CocTraBnATh M peliaTh JIMHEWHOE YPAaBHEHHE WM CUCTEMY JIMHEWHBIX YPAaBHEHHMU MO YCIOBHIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 33J]a4i MOJYYEHHBIN pe3yJbTar.

DyHKUUH
N300paxkaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM KOOPIMHATAM,
Ty4d, OTPE3KH, HMHTEPBaJbl, 3alHCHIBATh YHCIOBBIE MPOMEKYTKH Ha alreOpandeckoM s3bIKe.

OTMmeuarh B KOOPJMHATHOW IUIOCKOCTH TOYKH IO 33JaHHBIM KOOpAMHATaM, CTPOMTH I'papuKH
TuHEeUHBIX QyHKIMH. CTpouTh rpaduk GyHKumMu y = |x|.

OnuceIBaTh ¢ IIOMOIIIBIO (I)YHKI_II/Iﬁ HU3BCCTHBIC 3daBUCHUMOCTH MCKAY BCIUMYMHAMHU: CKOPOCTD,
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BpeMsi, paCCTOSIHHE, IIeHa, KOJIMYECTBO, CTOMMOCTh, IIPOU3BOUTEIHHOCTh, BpeMsi, 00bEM pabOTHI.
Haxonuth 3HaueHne GyHKIMU IO 3HAYCHHIO €€ apryMeHTa.
[Tonumarp rpaduveckuii croco® mpeAcTaBIeHUS W aHanu3a WHPOpPMAIUU, H3BIEKATh U
WHTEPIPETUPOBATH HHPOPMAIIHIO U3 TPAUKOB PEATHHBIX IMPOIIECCOB U 3aBUCHMOCTEH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHIy OOy4deHus B 8
KJ1acce:

Yuciia 1 BbIYUCTICHUSA

Hcnonp30Bare HadyalbHbIE IPEACTABICHUS O MHOXECTBE JACUCTBUTENBHBIX 4YHUCEN IS
CpPaBHEHHMsI, OKpYIJIEHHUS U BBIYMCICHUH, W300paxaTb JAEHCTBUTENbHbIE YHCIA TOYKaMU Ha
KOOPAMHATHOW MPSMOM.

[IpumeHsaTh MOHATHE apU(PMETHYECKOTO KBAJpPAaTHOTO KOPHS, HAaXOAWTh KBaJApaTHbIE KOPHH,
UCIOJIb3YSl TPU  HEOOXOJMMOCTH  KAJIbKYISTOp, BBIOJHATh IPEOOpa3oBaHUs  BBIPAKEHU,
COJIepKalIUX KBaJPATHbIE KOPHH, UCIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp3oBath 3anucu OOJIBIIMX M MajbIX YMCEN C MOMOUIBIO AECATUYHBIX JpoOeil U CTerneHen
grcna 10.

AJiredpanyecKkue BbIpaKeHHU s

[IpyuMeHSTh MOHATHE CTENEHHU C IIeJIbIM [T0Ka3aTesIeM, BBIIOIHATH PE00pa30BaHUSBBIPAKECHUH,
COJIEpKAIUX CTEIIEHH C IIeJIbIM MOKA3aTEeIeM.

BoinonusaTe TOKJIECTBEHHbBIE npeoOpa3oBaHus paroHaIbHBIX BBIPAKEHUN
Ha OCHOBE MpaBWJI ACHCTBUI HaJl MHOTOWIEHAMH U alreOpandyecKuMu JApoOsMH.

PacknagpiBaTh KBaApaTHbIN TPEXUWIEH HA MHOKHTENH.

[IpumensTs  mpeoOpa3oBaHus BBIPQXKEHUI  JUId  pelIeHus  pa3MuHbIX  3ajad
U3 MaTeMaTUKHU, CMEXHBIX MPEIMETOB, U3 PEaTbHOM MPAKTHKH.

YpaBHeHNs] U HEPABEHCTBA

Pematp nuHeliHble, KBaJpaTHbIE YPAaBHEHUS U pallMOHAIbHBIC YPaBHEHUS, CBOJAAIIMECS K HUM,
CUCTEMBI JBYX YPaBHEHHH C IBYMsI IEPEMEHHBIMH.

[IpoBoauTh mpocTeilllive HCCIeAOBaHUS YPaBHEHMM U CHUCTEM ypaBHEHUI, B TOM 4HCIE C
MpUMEHEHHEeM TrpaUuecKux MpeicTaBieHui (ycTaHaBiIMBaTh, UMEET JM YpaBHEHUE WJIH CUCTEMa
YpaBHEHUU PEILIEeHUs, €CIIU UMEET, TO CKOJIbKO, U IpoUee).

[lepexonuTe OT cioBecHOM (POPMYIHUPOBKU 3aqaud K e€ anredpandeckoil MOAENUC MOMOIIBIO
COCTaBIICHUS YpaBHEHHMS WM CHCTEMbl YpPaBHEHUN, WHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ[au NMOJy4YeHHBIN pe3yabTarT.

[IpuMeHsTh CBOICTBA YHCIOBBIX HEPABEHCTB I CPAaBHEHHUS, OIECHKH, peElIaTh JIMHEHHbIC
HEpaBEHCTBA C OJHOW MEPEMEHHOW U UX CHUCTEMBI, J1aBaTh rpa@UuecKyl0 HILTIOCTPALMI0O MHOXKECTBA
pelIeHnl HepaBeHCTBa, CUCTEMbI HEPABEHCTB.
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DyHKUUH

[lornMaTh ¥ HCIONB30BaTh (PYHKIMOHAIBHBIE MOHATHS W S3bIK (TEPMUHBI, CUMBOJIHYECKHUE
0003HaueHHsI), OMPEACIATh 3HAYeHHWE (YHKIMM 1O 3HAYCHHIO apryMEeHTa, OMpPENesiTh CBOMCTBa
¢byHKIIH 110 e€ rpaduKy.

CtpouTs rpaduku 37eMEeHTapHBIX GYHKINUN BUAA:

y= o y=x? y=x%y= x, y=|x|, onuceBars cBoiicTBa UnMCIOBOH ByHKIUHU
x
1o e€ rpaduKy.

[IpenqmeTHbie pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHIy oOydeHus B 9
KJ1acce:

Yuciia 1 BbIYMCTICHUS

CpaBHUBaTh U YHIOPSAJOYMBATH PAlMOHATIbHBIE M UPPALIMOHAIBHbBIE YUCIIA.

BoinmonuaTe apudmernyeckue JEHCTBUS C pallMOHAIbHBIMU UYHCIAMM, COYETasl YCTHbIE W
IIACbMEHHBIE NIPUEMBI, BBITNIOJIHATH BBIYMCICHUS C UPPALMOHAIBHBIMU YACIAMH.

HaxonnTe 3HaueHus creneHed ¢ LENbIMH IIOKA3aTEISIMH W KOPHEH, BBIYHCIATH 3HAYEHUS
YHUCJIOBBIX BBIPAKEHUM.

OKpyrisiTe ACMCTBUTEIBHBIE YHMCIIA, BBINOJHATH NPUKUIKY PE3yJIbTaTa BBIYMCICHUH, OLEHKY
YHUCJIOBBIX BBIPAKEHUM.

YpaBHeHHUsI 1 HEPaBeHCTBA

Pemare nuHENMHBIE UM KBAaIpAaTHBIE ypaBHEHUS, YPAaBHEHHs, CBOJAINMECS K HUM, MPOCTEHIINE
IpoOHO-pallMOHATIBHBIE YPABHEHUS.

Pemate cuctemsl IBYyX JIMHEHHBIX YPABHEHMM C JBYMs IIEPEMEHHBIMM M CHCTEMBI JIBYX
YPaBHEHHUH, B KOTOPBIX OJJHO YPABHEHUE HE SIBIISICTCS TMHEUHBIM.

Pemate TekcToBBIE 33aJaun anreOpandeckuM CHOCOOOM C MOMOILBIO COCTAaBJIEHUS ypaBHEHHUs
WM CHUCTEMBI IBYX YPAaBHEHUH C ABYMS IIEPEMEHHBIMHU.

[IpoBomuTe mpocCTEHIINE MCCIENOBAHUS YPAaBHEHMM M CUCTEM YPaBHEHHUH, B TOM 4HCIE C
IIPUMEHEHHEM TIpapHUuecKuX NpeicTaBieHUN (yCTaHaBIMBAaTh, UMEET JIM YPABHEHUE MJIM CUCTEMaA
YPaBHEHMH pelleHus, €CIIM UMEET, TO CKOJIbKO, U IIpoYee).

Pemare nuHeliHbIe HEpAaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, N300pakaTh PEIIEHUE HEPABEHCTB
Ha YHCJIOBOM NPSAMOM, 3aIIUCBIBATH PEIICHUE C TOMOLIBIO CUMBOJIOB.

Pemars cucTeMbl JIMHEHHBIX HEPABEHCTB, CHCTEMBl HEPABEHCTB, BKJIIOYAIOLIUE KBAIPATHOE
HEpaBEHCTBO, M300pa)kaTb pELICHHE CHCTEMbl HEPaBEHCTB HA YMCIOBOW MpPsMOM, 3aluchiBaTh
pELIEHNE ¢ TIOMOILBIO CUMBOJIOB.

Hcnosp30BaTh HEPABEHCTBA IIPU PELLEHUM Pa3IMYHBIX 3a/1a4.

DyHKUUH
Pacmio3naBatb GbyHKIIIN M3Y4YEHHBIX BHIOB. IToka3eIBaThH CXeMaTHYECKHU
pacIoyioKeHUEe Ha KOOPAMHATHOM IJIOCKOCTH rpadukoB (QYyHKIUH BuIa: y = £X,

3

y=#hx+b, y= ,y=ax’*+bx+c, y= x°, y=x, y=|x| B 3aBucumoctu
X

OT 3HauYeHUI k03P PULIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIMH.
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Ctpouth U H300paxarhb CXEMaTU4YECKU rpadpukd  KBaJApaTHYHBIX byHKIUH,
OTIMCBHIBATH CBOMCTBA KBAIPATUYHBIX (PYHKIUI 110 UX rpadukam.

Pacnio3naBate  KBaJpaTHUHYIO ¢ynkiuio  mo  Qopmyne, TOPUBOAUTH  MPHUMEPHI
KBaJPaTHYHBIX (DYHKIMI U3 peaqbHOMN KU3HU, (PU3UKH, TEOMETPHUH.

YucioBbIe 0CIE10BATEIbHOCTH H IPOIrPecCHU

Pacrnio3naBate apupMeTHYeCKyI0 U T€OMETPUUYECKYIO MTPOTPECCHH TPU PA3HBIXCIIOCO0aX 3aJaHus.

BBINOIHATE BEIYHMCIICHHUS C HCTIOIB30BaHUEM (POpMyIT N-T0 WieHa apupMeTHIeCKONH
F€OMETPUYECKON NPOTPECCUl, CyMMBI IIEPBBIX N YJIECHOB.

N300pakaTh 4ieHBI OCIEI0BATEIILHOCTH TOYKAMHU Ha KOOPMHATHON TIIOCKOCTH.

Pematp 3amaum, cBA3aHHBIE C YHMCIOBBIMU MOCJIEI0BATEIBHOCTSIMHU, B TOM UHCIE3a/1auH U3
peasIbHOM KM3HH (C UCIIOJIb30BaHUEM KaJIbKYJISATOPA, IU(PPOBBIX TEXHOJIOTUH).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena Komnuectso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLUXCSI
(Tembl) Kypca 4acoB coepKaHue
Uucna n BeIYHACICHUS. 25 [TonsaTue CucremMaTu3upoBaTh U 000ramiaTh 3HAHUS
PammmonansHEIe unciia palMOHAIBHOTO YHCIIA. 00 OOBIKHOBEHHBIX M IECATUYHBIX APOOSX.
Apudmernueckue CpaBHHMBATB M YNOPSIA0YMBATH APOOH, TpeoOpa3oBbIBast IpU
e CTBUS HEOOXOJMMOCTH JIECATUYHBIE IPOOU B OOBIKHOBEHHEIE,

C paMOHATLHBIMU
yucinamu. CpaBHEHUE,
YIOPSIOYMBAHNE
palMoOHAIBHBIX YHCEIL.
CreneHb

C HaTypaJbHbIM
TTOKAa3aTeJIEM.
Pemenne ocCHOBHBIX
3a/1a4 Ha Japoow,
MIPOIICHTHI

U3 peaJIbHOU
MIPaKTHUKH.

[Ipu3Haku 1eIuMOCTH,
pasoKeHUs

Ha MHOKHUTEIU
HaTypaJIbHbIX YHCET.

OOBIKHOBEHHBIC B JICCATUYHBIC, B YACTHOCTH B OECKOHCYHYIO
JECATUIHYIO APOOb.

IIpumMeHATH pa3HOOOpa3HbIe CIIOCOOBI H NPUEMBI
BbIYMCJICHHS] 3HAYEHUI JPOOHBIX BhIPAKEHMH,
cojiepKaniux OOBIKHOBEHHBIC U ACCSITHIHBIC TPOOHU:

3aMEHSTh TIPH HEOOXOMMOCTH IECATUYHYIO IPOOb
O0OBIKHOBEHHOM U OOBIKHOBEHHYIO IECATUYHOM, TPUBOIUTD
BBIpaXeHHE K popme, Hanbosiee ya1oOHOH /1151 BEIYMCICHUH,
npeoOpa3oBBIBATh IPOOHBIE BEIPAKCHUSI HA YMHOKCHHE H JICTICHUE
JECATUYHBIX APOOEH K IEHCTBUSM C IEJIBIMU YUCIIaMH.
IIpuBOAUTH YHCI0BbIE H OYKBEHHbIE PUMEPHI CTEIICHUC
HATypaJIbHBIM TIOKa3aTelieM, OOBSICHSS 3HAYCHHsI OCHOBAHMUSI
CTEINEHU U ITOKa3aTelIsd CTEINEHN, HaX0UTh 3HAYEHUS CTEIEHEH
Buja @" (& — m000e palMoHaIbHOE YHCIIO, N — HATypaibHOE
YUCJIO0).
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Peanbuble
3aBucuMoctu. [Ipsmasu
oOparHas
IIPONIOPLUOHAIBHOCTH

IoHMMATBH CMBICT 3aMCH OOJIBIINX YUCET C TOMOILBIO
JECSITUUHBIX ApoOelt u cTenenel uncna 10, npuMeHsITh UXB
pEeaJIbHBIX CUTYaLUSX.

IIpuMeHATH IPU3HAKU AETUMOCTH, PA3JIOKEHNS HAMHOXKUTENN
HaTypaJIbHbIX YHUCE.

Pematp 3aga4m Ha yacTH, IPOLEHTHI, IPOTIOPIIMU,HA

HaxoXJIeHHe ApoOH (MPOIEeHTa) OT BETUYNHBI U

BEJIMYMHBI 110 €€ 1poOH (ITPOLEHTY), IpoOH (IIpoLeHTa),KOTOPHIH
COCTaBJISIET OJIHA BEJINYMHA OT JIPYToH.

I[IpuBoanTh, pa3déupaTh, OLEHNBATDH PA3JIMUHbIC PELICHUS,3aTUCH
pEelLIeHUI TEKCTOBBIX 3a4a4.

PacnozHaBaTh M 00BSICHATD, ONIUPASICh HA ONPEIETICHUS, TPSIMO
IPONOPLHOHANIbHBIE U 00PaTHO MPONOPIUOHATILHBIE 3aBUCIMOCTH
MEXy BEJINYMHAMU; IPUBOAUTH NIPUMeEPHI 3TUX 3aBUCUMOCTEH U3
peabHOr0 MMpa, U3 APYTUX YUEOHBIXIIPEIMETOB.

Pemiath IpakTUKO-OPHEHTHUPOBAHHBIE 3aJaud Ha Jpoowu,
IOPOLEHTHl, MpSIMYI0 M OOpaTHY! IPONOPLHOHAIBHOCTH,
IIPONOpLUN

AnreOpandeckue
BBIPKCHUS

27

byksennsie
BBIPAYKEHUS.
IIepemeHHBIE.
Honyctumsle
3HA4YCHUS
IIEPEMEHHBIX.
DopMyIIbL.

OBiagers anreOpanyeckoil TepPMUHOJIOTHEN U CUMBOJIUKOH,
NPUMEHSATH €€ B IIPOIlecCCe OCBOCHUS YUeOHOT0 MaTepHana.
HaxoauTtp 3HaueHus1 OyKBEHHBIX BBIPAKEHUN TTPH 3aJJaHHBIX
3HAUEHUSAX OYKB; BHIMOIHATH BHIYUCICHUS TIO (hOpMYyIiam.
BbInoJaHATH TPeoOpa3oBaHus IENOT0 BHIPKCHHSIB
MHOTOYJICH MPUBEACHUEM TIOIOOHBIX CIIaraeMbIX,

PaCKpBITHEM CKOOOK. BBINOJIHATH YMHOKCHUC OAHOYJICHA
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[IpeoOpazoBanue
OYKBEHHBIX

BBIPA)KCHUM, PACKPBITHE

CKOOOK U IPUBEIECHUE

OIOOHBIX CJIAaTaEMBIX.

CBoiicTBa CTEIICHNUC
HaTypaJbHbIM
ITOKAa3aTeJIEM.
MHoro4J1eHbI.
Crnoxenue,
BBIYMTAHHE,
YMHOKCHHUE
MHOT'OYJICHOB.
DopMmyIibl
COKpPaIIEHHOTO
YMHOKECHUSL.
Paznoxenune
MHOT'OYJICHOB
Ha MHOKHUTEIIH

Ha MHOTOWIECH U MHOTO4YICHA HA MHOTOWICH, IPUMEHATH
dbopMyITBI KBaZpaTa CyMMBI B KBajpaTa pasHOCTH. OCylIecTBIATh
Pa3JI0KCHUEC MHOI'OYJICHOB HA MHO)KI/ITGJII/IHyTéM BBIHCCCHHA 3a
CKOOKHM 00IIETr0 MHOKHTEINSI, TPUMEHEHHS (HOPMYJIIBI PAa3HOCTH
KBaJIpaToB, (hOPMYJ COKPALIEHHOTO YMHOKEHHUSL.

IIpumensiTh npeoOpa3oBaHNe MHOTOUJICHOB JUISl pEIICHUS
PAa3IMYHBIX 3aJa4 U3 MAaTCMATHUKH, CMCKHBIX ITPEAMETOB, U3
peaIbHOM IPAKTUKH.

3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

YPaBHeHI/IH 1 HCPABCHCTBA

20

YpaBHeHue, npaBuia
npeoOpa3oBaHUs
YPaBHEHUH,
PaBHOCHUIIBHOCTD
YpaBHEHUM.
JIuneliHOE ypaBHEHUE

PemaTsh 1MHeliHOE ypaBHEHHUE C OJIHOW IEpEMEHHOH, NPUMeHsI st
NpaBHJIA [IEPEX0/IA OT UCXOJHOTO YPAaBHEHUSI K PABHOCHIIBHOMY
emy 6osee nmpoctoro Buja. IlpoBepsiTh, ABIseTCS I KOHKPETHOE
YHCJIO KOPHEM YPABHEHMSI.

ITopOupaTh NpuMepskI Nap YKCEI, SBIAIOMNXCS PEIICHUEM
JMHENHOTO YpaBHEHUS C ABYMS NIEPEMEHHBIMU.
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C OJTHOM IIEpEMEHHON,
pELIEHUE JTUHEHHBIX
ypaBHeHuH. Pemenue
3a/1a4 C IOMOIIBIO
YpaBHEHUM.

JInneliHOEe ypaBHEHUE C
JBYMsI IEpEMEHHBIMU U
ero rpa¢guk. Crucrema
JIBYXJINHEWHBIX
YpPaBHEHUH C JIBYMsI
MIepeMEHHBIMU

CTpouTh B KOOPJAMHATHOW IJIOCKOCTH TpaduK JHMHEHHOTO
YpaBHEHUs C JByMs [E€PEMEHHBbIMHU; TOJb3YSICh TIpapuKoM,
NPUBOAUTH IIPUMePHI PEIICHUs] YPaBHEHHS.

HaxoauThs peuieHHe CUCTEMBI JABYX JIMHEWHBIX YPaBHEHHMM C
JBYMS [IEPEMEHHBIMU.

CocTaBisATh U pemIaTh YpaBHEHUE UJIH CUCTEMY

YPaBHEHUH 10 YCIOBUIO 331a41, UHTEPIPETUPOBATHB
COOTBETCTBUU C KOHTEKCTOM 33J1a4M NOJIy4EHHBIN

pe3yibTar

Koopaunats! u rpaduku.
OyHKINU

24

Koopaunara Touku
Ha npsaMoi. YucnoBbie
IIPOMEXKYTKHU.
PaccTosinne mexay
JBYMSI TOUYKaMHU
KOOPJMHATHOM
MIPSIMOM.
[IpsimoyroneHas
cucTeMa KOOpJAuHaT
Ha TUIOCKOCTH.
[Ipumeps! rpadukos,
3a/IaHHBIX
bopmynamu.

HN300paxaTh Ha KOOPAMHATHOMN MPAMON TOUYKH, COOTBETCTBYIOLINE
3a/laHHBIM KOOPJIMHATAM, JIy4H, OTPE3KU,MHTEPBAJIbI; 3aIIUCHIBATH
UX Ha anreOpanyecKoM si3bIKe.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKH 110 331aHHBIM
KOOpJMHATaM; CTPOUTH IPapUKH HECITOKHBIX3aBUCUMOCTEH,
3aJJaHHBIX (POpMyIaMH, B TOM YKCIe

C TIOMOIIBIO0 MU(PPOBBIX JTAOOPATOPHIA.

IIpuMeHATH, M3yYaTh NPEeMMYLIECTBA, HHTEPIPETHPOBATH
rpaduueckuii cnocod NpeAcTaBIeHUsIM aHAIM3a Pa3HOOOpa3HOI
YKU3HEHHOU HH(pOpMaIHH.

OcBanBath NoHATHE (QYHKIUH, OBJIAJICBAThH

(YHKIIMOHATBHON TEPMHUHOJIOTHEH.

Pacno3HaBaThb nuHeiHy0 QyHKImo0 Y = kX + b,
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Urenue rpadukon
peambHBIX
3aBUCUMOCTEN.
[MonsiTne GyHKIMH.
I'padux GpyHKIIH.
CpoiicTBa (hyHKIMIHA.
Jluneitnast pyHKIUS.

OIMCBHIBATH €€ CBOKCTBA B 3aBUCHMOCTH OT 3HAYCHUU

k03¢ dunmentoB K u b.

Ctpouts rpadgukm jmHeHO#H QyHKIMH, QyHKINN Y =| X|.
Hcnonb3oBarh nugpoBbie pecypcebl U IOCTPOEHUS TpaduKoB
(GyHKIUI 1 U3ydeHHs] KX CBOMCTB.

[IpuBOIMTE IPUMEPHI JIMHEWHBIX 3aBUCUMOCTEN B PEATIBHBIX
IIPOLIECCAX U SIBJICHUAX

[Toctpoenune rpaduxa
JMHENHON QYHKIINU.
I'paduk pynkuun
y=|x|
[ToBTOpEeHME M 0600IIEHNE 6 [ToBTOpEeHue Bpi0uparb, NpUMEHSTH OLIEHUBATH CMIOCO0bI CPABHEHUSUYHNCETT,
OCHOBHBIX ITOHSITHHHN BBIYMCIICHUH, TPe0Opa30BaHUi BRIPAKECHUN, PEIICHUS YpaBHECHUH.
METOJIOB Kypca OcyuecTBasATh CAMOKOHTPOJIb BBIINOJIHAEMbIX ACUCTBUN U
7 knacca, 00o01IeHNne CaMOITPOBEPKY PE3yJIbTaTa BRIYUCICHUN, TPEOOpPa30BaHUIT,
3HaAHUU MOCTPOEHU.
Pematp 3a1auu U3 peanbHON )KU3HU, IPUMEHSITh MaTeMaTHYecKHe
3HAHUA JUTS pelIeHus 3a7a4 U3 APYrUXIpeIMETOB.
Pemarts TekcTOBBIE 321a4H, CPABHUBATH, BLIOUPATHCIIOCOOBI
pelleHus 3a/1a4u
OBUIEE KOJIMYECTBO 10
YACOB IIO ITPOT'PAMME 2
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8 KJIACC
HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(TemnI) Kypca 4acoB COIEPIKAHUE
Yucna v BEIYUCICHUS. 15 KBanpatublii KOpeHb D opMyJHPOBATH ONpeesieHre KBaIPaTHOTO KOPHSN3

KBagparHsle kopHu

n3 uncina. [lonsarue
00 upparmoHaIHLHOM
qucie. JlecaTuyuHeie
TIPUOTKEHUS
HppaIMOHATBHBIX
YUCE.
JleicTBUTENBbHBIC
yucna. CpaBHEHUE
NEUCTBUTEIbHBIX
YUCE.

YpaBHeHue Buaa

X2 = a

CaolicTBa
apuMETHICCKUX

KBaJIpaTHBIX KOPHEH.

[IpeobpazoBanue
YHCIIOBBIX
BBIPAKCHUIA,
coJIeprKaIuX
KBaJIpaTHbIE KOPHU

yucia, apuMEeTHIECKOro KBaApaTHOTO KOPHSI.

IIpuMeHSATH OTepaIyio U3BJICYCHHS KBAIPaTHOTO KOPHSI U3
YHUCia, MCMOJIb3YH MMPU HEOOXOIMMOCTH KAJILKYJISATOP.
OueHuBaTh KBaIpaTHBIC KOPHU LEITBIMHU YUCIIAMU U
JECATUIHBIMU JIPOOSIMHU.

CpaBHUBATh W YNOPSJA0YMBATH palMOHAIBHBIC U
UppAlMOHANILHBIE YHCIA, 3allUCaHHbIE C TIOMOIIBIO
KBaJIpaTHBIX KOPHEH.

Hcciea0BaTh ypaBHEHHE X2 = @, HAXOUTh TOUHBIE H
npuoOIKEHHBIE KOpHU ipu @ > 0.

HccienoBathb cBOMCTBA KBaJAPATHBIX KOPHEH, MPOBO/ISI YUCIOBBIE
9KCIIEPUMEHTHI C UCTIOJIb30BAaHUEM KABKYISITOpa(KOMIbIOTEPA).
Joka3pIBaTh cBOiiCTBA apu(PMETHUCCKUX KBAJPATHBIX KOPHEH;
NPUMEHSTH UX JUIs peoOpa3oBaHus BhIpaKEHUN. BBINOJHATH
npeodpa3oBaHMs BbIPAKECHUHN, COAECPKAIINXKBAPATHBIE KOPHHU.
BripakaTs nepeMeHHbIe

U3 TEOMETPUUYECKUX U (PU3nYecKuX HOpMyIL.

BoiuncasTh 3HaYeHHs BBIPRKEHUHN, COEPKAIINX

KBaJIpaTHbIE KOPHH, UCIIOJIB3YSI IPU HEOOXOAUMOCTH
KaJIbKYJISTOP.
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Hcnoab3oBath B X0J€ pClICHUA 3a4a4 JICMCHTAPHBIC
MMpeaACTaBJICHNMSA, CBA3AHHBIC C HpI/I6J'II/DKéHHI)IMI/I 3HA4YCHUAMUN
BCJIIMYHH.

3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

Uwucna v BEIUUCTICHUS. 7 CreneHs ¢ 1eNbIM ®opMyIHpPOBaTh ONpeaeeHHe CTEIIEHU C LEJIbIM
CreneHs ¢ 1enbM IIOKa3aTeJEM. IIOKa3aTEJEM.
IIOKa3aTesiemM CrangapTHas 3anuch IIpeacTraBiasaTh 3anKCh OOJBIITUX U MAJIBIX YUCEI
qucna. B cTaHAapTHOM BHjie. CpaBHUBATH YHCIIA U BEJTUYUHBI,
Pa3mepnr 00BeKTOB 3aIMCaHHbIe ¢ UCTIONb30BaHueM crerenn 10.
OKPYXKAIOIEro MUpa Hcnonb3oBarh 3ammMch 4ucea B CTaHIAPTHOM BUAE JJIS
(OT BrIEMEHTapHBIX BBIPAYKEHUS pa3MepPOB 0OBEKTOB, JITUTEIBHOCTUIIPOIIECCOB
YacTUIL B OKPY’KaroIllEM MUpE.
JI0 KOCMUYECKUX DopMyJHPOBATH, 3ANIMCHIBATH B CHMBOJIHYECKO (popme
00BEKTOB), 1 WITIOCTPUPOBATH NPHUMeEPaMM CBOMCTBA CTETICHHC
JUIUTEIIBHOCTD LEJIbIM MOKA3aTEeIIEM.
IIPOLIECCOB I[IpuMeHSTH CBOMCTBA CTENICHU ISl TPEOOPa30BaHUS
B OKPYXAIOILEM MHpE. BBIPAXEHUI, COAEPKALLUX CTEIEHH C LIEJIBIM IIOKA3aTesIeM.
CaoiicTBa cTenenu BoInoaHATH AeHCTBUA C YHCIaMH, 3alIMCaHHBIMUA
C LICJIbIM II0Ka3aTEJIEM B CTaHJApTHOM BHU/Ie (YMHOXKCHHE, JICTICHUE, BO3BEACHUCB
CTEIIEHb)
Anrebpandeckue 5 KBanpartusiit Pacno3naBaThb KBaJpaTHBIN TPEXUJICH, YCTAHABINBATh
BbIpakeHus1. KBagpatHbli TPEXUIIEH. BO3MOJKHOCTB €r0 Pa3joKEHUs Ha MHOXKHUTEIH.
TPEXUIICH Pasnoxxenue PackiaabiBaTh HA MHOKHTEJIM KBAJPATHBINA TPEXUIICHC
KBaJpPaTHOTO HEOTPUILIATENIbHBIM TUCKPUMHHAHTOM
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TpEXuiIeHa
Ha MHOXHUTCIIN

AnreOpanveckue
BBIPpAKCHMUL.

Anrebpanyeckas 1poOb

15

AnreOpaunyeckas
npo0b. JlomycTumebie
3HAYCHUSA
IIEPEMEHHBIX,
BXOOAIIINUX

B aJIreOpanyeckue
BBIPAXCHHA.
OCHOBHOE CBOMCTBO
anreOpanvecKoit
npobu. Cokparienue
Tpo0ei.

CrnoxxeHne, BRIYUTAHHE,
YMHOYXEHUE U JICIICHHUE

anreOpanvecKux
IpoOei.
[IpeoOpazoBanue
BBIPAKECHUIA,
coJIeprKaIuX
anreOpanvecKue
Ipoou

3anuceiBaTh anredpanyeckue Bolpakenusd. HaxoanTs

0071aCcTh ONpeIeNIeHUs] PallMOHATILHOTO BBIPAYKEHUSI.

BbINOJHATHL YMCIOBBIE IOJICTAHOBKU U BBIYMCJIATH 3HAUCHHUE
Jpo0Ou, B TOM YHCIIE C IOMOIIbIO KaJIbKYsATopa. PopMy/MpoBaTh
OCHOBHOE CBOMCTBO ajireOpanyeckoi ApooU U MPUMEHSITh €ro
JUTsE TIpeoOpa3oBaHus Ipooei.

BoinoaHATh AeiicTBUA c anredpanyeckumu Apoodsmu. [IpumensTs
npeoOpazoBaHus BRIPAKESHUMN TSI perieHus 3a1a4d. BelpakaTh
nepeMeHHble U3 Gopmyi (HU3HNUECKUX,T€OMETPUUECKUX,
OTIMCBIBAIONINX OBITOBBIC CUTYAIIHH )
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YpaBHEHHUs U HEPABEHCTBA. 15 KBanparnoe Pacno3HaBaTh KBaJpaTHbIC YPAaBHCHMUS.

KBagparHsle ypaBHEHUS ypaBHeHue. HenonHoe 3anuceiBaTh OpMYJIy KOpHEH KBAJIPATHOTO YpaBHEHUS; peliaTh
KBaJIpaTHOE yPaBHEHHUE. KBa/IpaTHbIe YpaBHeHMs1 — I0JIHbIEe U HenosHble. IlpoBoauTh
dopmyiia KOpHEH NPOCTEHIINE UCCIeJOBAHUA KBAIPATHBIX YPABHEHUN.
KBaJpaTHOIO Pemath ypaBHeHMs, CBOJSIINECS K KBaJIPaTHbIM,
ypaBHeHus. Teopema C TIOMOIIIBbIO TPE0Opa30BaHUN U 3aMEHOM ITePEMEHHOM.
Buera. Habaropath U aHAJIM3MPOBATH CBSI3b MEXKY KOPHSIMHU U
Pemenue ypaBHeHui, K03 GuIMEeHTaMH KBaJPaTHOTO YpaBHEHMS.
CBOJAIIMXCA ®opmyaupoBaTth TeopeMy Buera, a Takxke oOpaTHyto -
K KBaJpaTHBIM. TEOpEMY, IPUMEHSITh 3TU TEOPEMBI JUIs PEIICHUs
[IpocTeitmme npoOHO- 3a/ad.
panroHaIbHbIE Pemath TexkcToBbIe 3a1aUM alreOpanyeckuM CriocoOoM:
yYpaBHEHUS. NEPEXOIUTh OT CIIOBECHOU (POPMYIUPOBKU YCIOBHS 3aAaUUK
Pemenne TekcTOBBIX anredpanvdeckoil MoIeH MyTEM COCTaBIICHUS YpaBHEHHUS ;pelIaTh
3aJa4 ¢ IOMOUIBIO COCTaBJIEHHOE YPaBHEHNE; NHTEPIIPETUPOBATH PE3yibTaT.
KBaJpaTHBIX 3HAKOMMTBCS ¢ MCTOPHeEN pa3BUTHS anreOpbl
ypaBHEHUH

VYpaBHEHUS 1 HEPABEHCTBA. 13 JIunelinoe ypaBHEHUEC Pacno3HaBaTh JMHEHHbBIE YPABHEHUS C IBYMS

CucrteMbl ypaBHEHHI

JBYMs IEPEMEHHBIMH,
ero rpaguk, npuMepbl
peleHys ypaBHEeHUH B
LeJIBIX YUCIax.

Pemienue cucrem aByx
JUHENHBIX YPaBHEHUI

MEePEMEHHBIMH.

Crtpouthb rpadyku JUHEHHBIX YpaBHEHUH, B TOM YHUCIIC
HCIO0JIB3YS HH(POBBIE pecypcehl.

Pa3znuuarte napamienbHble U epeceKaronifecs mpsiMbIeno uX
YpaBHEHUSIM.

Pemathb cucteMbl IBYX TUHEHHBIX YPaBHEHUI C IBYMS
MEPEMEHHBIMU NOJICTAHOBKOM U CII0)KEHHUEM.
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C IBYMs
MIEPEMEHHBIMU.
[Ipumeps! pemieHus
CHCTEM HEJIMHEHUHBIX
YpPaBHEHUH C JBYMS
MIEPEMEHHBIMU.
I'padmueckas
MHTEpIpeTanus
YpaBHEHHUS C JIBYMS
MepPEMEHHBIMU 1
CHCTEM JIMHEUHBIX
YpaBHEHUH C IBYMS
MePEMEHHBIMH.
Pemrenne TekcToBBIX
3a/1a4 C TIOMOILBIO
CHCTEM ypaBHEHUU

Pemars mnpocreline CUCTEMBI, B KOTOPBIX OJHO U3
YPaBHEHUH HE SIBISETCS JIMHEHHBIM.

IIpuBoaurs rpaguyecKyl0 HMHTEPHPETAUMI0  PCIICHUS
YpPaBHEHHUSI C JABYMS IMEPEMEHHBIMU W CHUCTEM YpPaBHEHU C
JBYMsI IEPEMEHHBIMU.

PemaTh TekcTOBBIE 324U AITeOpaNdecKuM CIIOCOOOM

YpaBHEHUSI U HEPABEHCTBA.
Hepapencrtpa

12

YUuncnoBwie

HEpaBEHCTBA U UX
CBOMCTBA.

HepaBenctBo ¢ ogHOM
MIepEMEHHOM.
JluneliHble HEPABEHCTBA
C OJTHOM TIEpEMEHHOUN 1
ux pemieHue. Cucremsl
JMHENHBIX HEPABEHCTB

®opMyIHPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, UILTIOCTPUPOBATH
UX Ha KOOPJUHATHON MPAMOIi, J0Ka3bIBAThAITeOpaNUeCKHU.
IIpuMeHsATH CBOIICTBA HEPABEHCTB B X0JI€ penieHus 3a1a4.Pemars
JMHEHbIE HEPAaBEHCTBA C OJJHOW NMEPEMEHHOM, N300paXkaTh pelieHue
HEpPABEHCTBA HA YUCIOBOU MPSIMOiA.

Pemiath cucTeMbl TMHEWHBIX HEPABEHCTB, H300paXKaThpelICHHIE
CUCTEMBbI HEPABEHCTB Ha YUCIIOBO MPAMOi
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C OJTHOM ITEpEMEHHO MU
UX pelICHHeE.
Nzobpaxenue
peLIECHUS IMHENHOTO
HEpaBEHCTBA U UX
CHCTEM Ha YUCIOBOU

psIMOI
OyHKINH. ) [HonsTne Qpynkuuu. Hcnonb3oBaTh QyHKIIMOHATBHYIO TEPMHHOJIOTHI0O HCMMBOJIHMKY.
OCHOBHBIE TOHATHUSA O6nacTh onpeaeneHusan BoruncasaTs 3HaueHus: QyHKIMM, 3a1aHHBIX GpopMynaMu(Tpu

MHOECTBO 3HAUECHUI

GyHKIMH.

CriocoOnI 3agaHus

G YHKITUH.

I'padux byHKIIHA.
CaoiicTBa pyHKINH,
UX 0TOOpaxeHue

HE0OXOIMMOCTH UCIOJIB30BaTh KaJIbKYJSTOP); COCTABIATH

TaldauIbI 3HAYEeHUI QYHKITUH.

CTpouTh 10 TOYKaM rpadpukm QyHKINHN.

OnuceIBaTh cBoOiicTBa (QYHKIIMN Ha OCHOBE €€

rpau4ecKoro npeacTaBICHUsl.

Hcnoab30BaTh QYHKIMOHAIBHYIO TEPMHUHOJIOTHIO HCHMBOJIHUKY.
HccaenoBats npuMepsl rpauKoB, OTPAKAIOIIUX PEATbHBIETIPOLIECCHI

Ha rpaduxe u aBieHud. [IpuBoAMTH NPpUMeEPBI MPOLIECCOB U SBJICHUH C
3aJJaHHBIMHA CBOWICTBAMH.
Hcnonb30BaTh KOMIIBIOTEPHBbIE IPOTPAMMBI
JUTSI TOCTpOEeHUS TpaduKoB YHKITMH U N3YYCHHS UX CBONCTB
Oynkuuu. Yucnossle 9 YUreHue U NOCTpOEHHUE Haxoauts ¢ nomouibio rpaguka GyHKIMHN 3HAYEHUE OTHOWUHN3

byHKIIH

rpadukoB PyHKIUH.
[Tpumepsl rpadukoB

paccMaTpUBaEMBIX BEIMYUH 110 3HAYCHUIO JIPYTOH.
B HecnoXHBIX crydasx BbIpakaTh popmy.i0ii 3aBUCHMOCTD
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(GyHKUIUH, OTpaXKaromux
peabHbIE IPOLIECCHI.
@yHKIMHU, ONIUCBHIBAIOLINE
IpSIMYIO U 0OpaTHYIO
IPONOPLUOHAJIbHBIE

3aBUCUMOCTH, UX I'paduKH.

I'paduk pynkuun

y =X

OyHKIMU

y =xty =%,

y =,y = |x];
rpaduueckoe pereHue
YpaBHEHUH U CUCTEM
YpaBHEHU U

MEXy BEITUYMHAMU.
OnuceIBaTh XapakTep U3MEHEHHsSI OJJTHOM BEJINYNHBIB

3aBUCHMOCTHU OT U3MEHEHHUs IpYroi.

Pacno3naBaTh Bupl n3ydaeMbix QyHkiuil. [loka3siBaTh
CXeMaTH4YeCKH T0JI0KEeHNE Ha KOOPAWHATHOM IIOCKOCTH TPaHKOB
dynxmmii Buga: y = X4y =X,y =Vx, ¥y = |x|. -
Hcnoab30BaTh QYHKIMOHAJIBHO-TPagUYECKHE

NpeACTaBJICHU U PELICHUS U HCCIIEOBAaHUs YPAaBHEHUN HCHCTEM
YpaBHEHUM.

IIpumensaTh nudppoBbIie pecypcol sl IOCTPOECHUS

rpadukoB GyHKUINN

[ToBTOpEeHME M 0000IIEHNE

[ToBTOpEHUE OCHOBHBIX
HOHSATUI UMETOJIOB
KypcoB 7 1 8KJ1accos,
000011IeH1Ee 3HAHUIT

Bpi0uparb, NpUMeHATh, OLEHUBATH CIOCOObI CPABHEHUS YHCEI,
BBIYMCIICHHH, TPeoOpa30BaHMI BRIPAKCHHH, PEIICHUSIYPaBHCHHIA.
OcyumecTBasTH CAMOKOHTPOJIb BBINOJHAEMbIX JEHCTBUN U
CaMOTIPOBEPKY pe3yibTaTa BEIYHCICHUN, MPeoOpa3oBaHMUii,
MOCTPOCHU.

PemaTh 3a1aum u3 peaibHOM KU3HHU, IPUMEHATH
MaTeMaTHYeCKUe 3HAHUS JJISl PEHIeHHs 3a/1a4 U3 JPYTUX
MPEMETOB.

PemaTh TekcTOBBIE 32124, CPABHUBATh, BBIOUPATHCIOCOOBI
pelieHus 3a1aun

OBHIEE KOJIMYECTBO
YACOB IIO [TPOTPAMME

102
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9 KJIACC
HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLIUXCSI
(Tembl) Kypca 4acoB coepKaHue

Uwucna v BEIYUCIICHUS. 9 PanmonaneHbie uncia, Pa3BuBaTh npeacTaBJeHUs O YUCIAX: OT MHOXKECTBA HATYPaIbHBIX

JlelicTBUTENbHBIC YHCIIA WppPALMOHAIIBHBIE YHUCeI JO MHOYKECTBA JEHCTBUTENBHBIX YUCEN.O3HAKOMUTHCS C
YuCiia, KOHEYHbIE U BO3MOXHOCTBIO ITPEACTABIICHHS JEHCTBUTEIBLHOTO YMCIIA KaK
OecKOHEUYHbIE OCCKOHEYHOU IeCATUYHON APOOH, MPUMEHSTh JIECATUYHbIE
JECATUYIHBIC TPOOH. MPUOIVKEHUS PallMOHATBHBIX M UPPAMOHATBHBIX YHCEIT.
MHoOkecTBO HN300paxaTh 1elCTBUTEIBHBIC YUCIA TOUKAMHU

JIECTBUTEIIHHEIX YHCEIT;
NeHCTBUTEIILHBIE YHCIa
KaK OECKOHEUHBIE
JECSTUYHBIC TPOOH.
B3anMuo0 oqHOo3HauHOE
COOTBETCTBUE MEXKIY
MHOKECTBOM

eV CTBUTEIBbHBIX YHCET
Y MHO>KECTBOM TOYEK
KOOPJMHATHOU MPSIMOM.
CpaBHeHue
JEHCTBUTENBHBIX YHCET,
apupMeTHYECKHE

KOOPJMHATHOW MPSIMOM.

3anuchIBaTh, CPABHUBATDH U YNOPSII0YMBATH
JICCTBUTEIIbHBIE YNCTIA.

BbInoHATH, coueTas yCTHbIE U MMCbMEHHBIE PUEMBI,
apudmMeTnyecKme AeCTBUS C PAIIMOHAIBHBIMU YUCIIAMU;
HAXOAUTh 3HAYCHUS CTENIEHEH C LIEJIBIMU [TOKA3aTeIsIMU U KOPHEH;
BbIYMCJISITh 3HAYCHUS] YUCIIOBBIX BBIPAKCHUM.

IHosy4yuTh npeacraBjaeHne 0 3HAYUMOCTH IEUCTBUTEIBHBIX
4yuCell B IPaKTUYECKOU AESITEIbHOCTUYEIIOBEKA.
AHAJIM3UPOBATH M 1€J1aTh BHIBOAbI O TOYHOCTH MPUOIHNKEHUS
JEUCTBUTENLHOTO YHCIIA IPU PELLICHUHU3a4au.

OKpyriasiTh 1€HCTBUTENIbHBIC YHCIIA, BBINOJHATH NPUKHAKY
pe3ynbTaTa BBIYUCICHUH, OL€HKY 3HAYECHUI
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JIEACTBUSA

C IEMCTBUTEIbHBIMU
YUCIIaMH.
[Ipubnmxénnoe
3HAYCHHE BEJIMYUHBI,
TOYHOCTD
MPUOSTMIKEHUS.
Oxpyrienue yuces.
[Ipukunaka u oneHka
pe3yJIbTaToOB
BBIYMCIICHHUI

YHUCIIOBBIX BBIPAXKEHUH.
3HAKOMMTBCS ¢ MCTOPUEH pa3BUTHS MaTEMaTUKU

VYpaBHEHHUsI 1 HEPABEHCTBA.
YpaBHeHUs ¢ OJTHOU
MepEMEHHO N

14

JIuneliHOE ypaBHEHHE.
Pemenue ypaBHeHui,
CBOJSALIUXCSA

K JIuHelHbIM. KBaznpaTHoe
ypaBHeHUE. Pemienue
YpaBHEHUH, CBOISAIINXCSA

K KBaJIpaTHbIM.

bukBaapaTHbIeypaBHEHUS.
[Ipumepsl pereHust
YpaBHEHUI TPETheil

Y 4eTBEPTOM CTEIECHEH
pa3ioXKeHNeM Ha
MHOKHTEJIH.

Pemenue npo6Ho-
palroHaIbHBIX YPaBHEHHIA.
Pemienne TeKCTOBBIX 33124
anreOpandecKuMMETOIOM

OcBanBaTh, 3alI0MHUHATH U IPUMEHATHb rPpauuecKueMeTo bl
P PEIICHNN YPaBHEHUH, HEPABEHCTB U UX CHCTEM.
Pacno3naBarsb 1iespie U ApoOHBIC ypaBHeHUS. PemaTh
JINHeliHbIe M KBAJPaTHbIE YPAaBHEHMsI, YPDAaBHCHHS,
CBOJISIIITUECS] K HAM, MTPOCTEHIIINE TPOOHO-pAIIMOHATILHEIE
ypaBHEHUS.

IIpeanarats BO3MOXHBIC CITOCOOBI pelIeHUsT TEKCTOBBIX3a1a4,
00CYK/1aTh UX U PellIaTh TCKCTOBBIC 3a1a4l PA3HBIMH
crocodaMu.

3HAKOMHUTBCS ¢ HCTOPHEi Pa3BUTHUSI MATEMATHKH
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YpaBHEHHUs U HEPABEHCTBA.
Cucrembl ypaBHEHUN

14

VYpaBHEeHHE C IBYMS
NEPEMEHHBIMU U €ro
rpaduk.

Cucrema 1Byx
JIMHEHHBIX YPaBHEHUIC
JBYMsI IEPEMEHHBIMU U
eé€ pemienue. Pemenue
CUCTEM JIBYX
YpaBHEHUH, OJTHO

W3 KOTOPBIX JINHEWHOE,a
Jpyroe — BTOpOu
CTETEeHH.

I'padmueckas
MUHTEPIPETALHNS
CHUCTEMbI YpaBHCHU I

C IBYMs IIEPEMEHHBIMM.
Pemenue TekcToBBIX

OcBanBaTh M NPUMEHSATH IPUEMBI PELLICHUS CUCTEMBI IBYX
JMHENHBIX YPAaBHEHUH C IBYMS IEPEMEHHBIMHU U CUCTEMBI IBYX
YPaBHEHUH, B KOTOPBIX OJIHO YPABHEHUE HESIBIISIETCS JIUHEHHBIM.

Hcnonb3oBarh QyHKIMOHATBHO-TpadUUYECKUE NPEACTaBICHUS IS

pelIeHus U UccIeI0BAHUS YPaBHEHUNN CUCTEM.
AHaJIM3MPOBATH TEKCTHI 33/1a4, PelIaTh UX aNreOpanyecKum
CIOCOOOM: MepPexXoaUuTh OT CIOBECHON (OPMYIHPOBKH YCIOBUS
3aJa4u K aareopandeckoi MOJEIUITYTEM COCTABICHUS CUCTEMBI
YPaBHEHUH; pellaTh COCTABJIICHHYIO CUCTEMY YPAaBHEHUH;
HHTEPNpPeTHPOBATHL PE3YJIbTAT.

3HAKOMHUTBCS ¢ HCTOPHEH PA3BUTHSI MATEMATHKU
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3aa4 anredpanyecKum
croco6om

VYpaBHEHHUsI 1 HEPABEHCTBA. 16 Yucnossle Yurarth, 3a11MCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
HepasencrBa HEPaBEHCTBA U UX HEPaBEHCTBA; MCIO0JIb30BaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
CBOMCTBA. BbInoJHATHL npeoOpa3oBaHysi HEPABEHCTB, HCIOJIb30BATh IS
JInnelinbie npeoOpa3oBaHUs CBOICTBA YMCIIOBBIX HEPABEHCTB.
HEpaBEHCTBA Pacno3HaBath JMHENHbBIE U KBaJpaTHBIEC HEpaBeHCTBa. Pemiars
C OZTHOM NIEpEMEHHO NN JIMHEHHBIC HEPABEHCTBA, CUCTEMBI JINHEWHBIX HEPABEHCTB,
HX pelIeHue. CHUCTEMBI HEPABEHCTB, BKIIFOYAIOIINX KBAPATHOE HEPABEHCTBO, U
Cucrembl TUHENHBIX pemaTh ux; 00CyKAaTh MOJIYYCHHbBIC PEIICHUS.
HEPABEHCTB C OAHON HN300paxkaTh penieHre HepaBeHCTBA U CUCTEMbI HEPAaBEHCTBHA
IIEPEMEHHOM U UX YUCJIOBOU MPSAMOH, 3aIMChIBATh PEIICHHUE C IOMOIIBI0 CHMBOJIOB.
pelIeHHE. Pemate KBasipaTHbIE HEPABEHCTBA, UCIIOJIB3YsI
KBanparusie rpaguyeckue npeaAcTaBIeHus.
HEPABEHCTBA U UX OcBauBaTh M NPUMEHATb HEPABEHCTBA IIPU PELICHUUPA3IUYHBIX
pelIeHHE. 3aJa4, B TOM YHCJIE PAKTUKO- OPUECHTUPOBAHHBIX
['padpuueckas
UHTEPIIPETALHNS
HEPABEHCTB U CUCTEM
HEPABEHCTB C JBYMs
IIEPEMEHHBIMU
OyHKINN 16 KBanpatnunas Pacno3snaBaTh BU/Ibl U3y4aeMbIX (QYHKIUH;

byHKIMS, €€ rpaduK U
cBoiictsa. [Tapabona,
KOOP/AMHATHI BEPLINHbI
napaboJibl, OCh

WLIIOCTPUPOBATH CXeMATHYECKH, 00BSICHSITH
pacIoyio’keHre Ha KOOPAWHATHOH MIIOCKOCTH rpaduKoB
k
dynkuuit Buma:y = kx,y = kx+ by =,y =x
X
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CUMMETPHH MapadoJIbl.
I'paduxn QyHKIHIA:

y =Kkx,
y = kx + b,

k
y =

X
y=xy=xy
=\xy =|x|

y =x3, ¥y =x, Y = |x| B 3aBHCHMOCTH OT 3HaYEHUITKOIDDUIIUEHTOB;
OIIMCBIBATh UX CBOMCTBA.

Pacno3naBath KBagpaTHuHyIo QyHKIHIO IO GopmyIie.
IIpuBoANTH NPUMePHI KBAIPATUIHBIX 3aBUCUMOCTEH U3
peanbHOM KU3HH, (PU3UKU, TEOMETPHH.

BoisiBasiTh 1 00001aTh 0COOEHHOCTH Tpaduka

KBaJApaTHuHOH QyHKIMM Yy = ax? + bx + C.

CTpouTs U H300pakaTh cXeMaTHYeCKH TpadUKN KBaIPATHIHBIX
GyHKUIMH, 3aJTaHHBIX (popMyTamMu BUa

y=ax?, y=ax’+q,y=a(x +p)? y=ax? + bx + CAHAIN3UPOBATD
NPUMEHSATHh CBOHCTBA M3yYCHHBIX QYHKITUH JUTS UX TOCTPOCHUS, B
TOM YHCJIE C TIOMOIIBIO IIU(PPOBBIX PECYPCOB

YuciaoBbie
OCJIEOBATEILHOCTH

15

[TonsATHEe yncnoBou
MOCJIEI0BATEILHOCTH.
3aganue
MIOCJIEI0BATEILHOCTH
PEKYPpPEHTHOM
dbopmynoit u popmynoi
N-ro 4JjeHa.
Apudmernueckas u
reoMeTpuuecKas
MPOTPECCHH.
®opmynbl N-To YieHa
apudmeTnuecKon u
reOMETPUYECKOHN

OcBanBaTh M NPUMEHSITh UHACKCHbIC 0003HAUCHHS, CTPOUTH
peueBbie BHICKA3bIBAHUSI C UCIIOJIH30BAHUEMTCPMUHOJIOTHHY,
CBSI3aHHOM C TMOHSATHEM TOCJICIOBATEIIBHOCTH.
AHaau3upoBaTh GOpMyIy N-ro YieHa

MIOCJICIOBATEIIPHOCTH W PEKYPPEHTHYIO POpMyITy

¥ BBIYHCJSITH YWICHBI [TOCIICI0BATEIbHOCTEH, 3aIaHHBIXATHMHU
dbopmynamu.

YcranaBiauBaTh 3aKOHOMEPHOCTB B IOCTPOCHUH
MIOCJICIOBATEIbHOCTH, €CJTH BIITUCAHBI IIEPBBIC HECKOJIBKOEE
YJICHOB.

Pacno3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIOTPOTPECCHH TPU
pa3HBIX CI0co0ax 3a1aHusl.
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MIPOTPECCUI, CYMMBI
MEPBBIX N YJICHOB.
N3obpaxenue 4ieHoB
apumMeTHIeCKOn u
reOMETPUYECKON
MPOTPECCUI TOUKAMH
Ha KOOPJIMHATHOM
IJIOCKOCTH.
JIunelnsbIi 1
SKCITOHEHITNAJILHBII
pocT.

CoxHbIEe TPOLIEHTHI

PemaTs 3agauu ¢ ucnoiabp3oBaHueM GopMya N-ro YjieHa
apu(METHIECKON U TEOMETPHUECKON IPOTPECCHi, CYMMBITIEPBBIX
N YJIEHOB.

H3006paxkath 4ieHb! NOCIEI0BATEIILHOCTH TOUKAMUHA
KOOPAWHATHOM IJIOCKOCTH.

PaccmaTpuBaTh npumepsl NpoueccoB W SIBJCHME U3
peaJlbHOM  KHW3HHU, WUIIOCTPUPYIOIIUE H3MEHEHHE B
apu(MeTHYeCcKoil mporpeccuu, B reOMETpUIECKOi

pOrpeccuu; n300pakaTh COOTBETCTBYIOIINE 3aBUCUMOCTH
rpaduyecku.

PemaTtp 3a1auun, cBsi3aHHBIE C YHCIOBBIMU MOCIIEI0BATEIBHOCTIMH,
B TOM YHCJIE 33/1a4U U3 peaIbHOU )KU3HU C UCIIOJIb30BAaHUEM

U (GPOBBIX TEXHOJIOTHH (3JEKTPOHHBIX TaOIUIL, TPpapUuecKOro
KaJlbKYJIATOpa U T.11.). Pemarek 3a1a4n Ha CIIOKHBIE IPOLIEHTHI, B
TOM YHCJIE 33/1a41 U3 PEaTbHOM MPAKTUKU (C UCIOIb30BAHUEM
KaJIbKYJISITOPA).

3HAKOMHUTBCH C MCTOPUEN PA3BUTHUS MATEMATUKU

[ToBTOpEHUE, 0000IICHME,
CUCTEMAaTH3aIUs 3HAHUI

18

Yuciaan

BbIYMCJIeHHSsI (3aITUCH,
CpaBHEHHUE, NIEUCTBUS C
JeUCTBUTEILHBIMU
quclIaMU, YUCI0Bas
npsiMasi; MPOLIEHTHI,
OTHOIIICHUS,
IIPOTIOPLINY;

OnepupoBaTh NOHATUSIMH: MHO>KECTBO, IOJIMHOKECTBO, OIIEPALIUN
HaJl MHOXKECTBAMH; MCI0JIb30BaTh I'padueCcKOepeICTaBICHUE
MHOYECTB J|JIs1 OIMCaHMs PeabHbIX IPOLECCOB U SBJICHUM, IPU
peLIeHUH 3aj1a4 U3 IPYTUX Y4€OHBIX IPEAMETOB.
AKTYyaJIN3MpOBaTh TEPMHUHOJIOTMIO H OCHOBHBIE e CTBHS,
CBSI3aHHBIE C YMCJIAMHU: HaTypaJIbHOE YNCJI0,IPOCTOE U

COCTaBHOE YUCIIA, JEITMMOCTb HaTypaJIbHbIX
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OKpYIJICHUE,
npuOIMKEHue,
OLICHKA; PELICHHE
TEKCTOBBIX 3aj1au

YHCell, IPU3HAKY JEIUMOCTH, LEJI0E YUCIIO, MOAYJIb YHCIIA,
OOBIKHOBEHHAS U ICCATHYHAS IPOOH, CTAHJAPTHBIN B YHCTIA,
apu(METHYECKUI KBaJIPaTHBIA KOPEHb.

BoInoHATSH 1eiicTBUSA, CPABHUBATHL U YIIOPSAA0YUBATHYKCIIA,

apuPMeTUIECKUM MPEJICTABIISITh YUCIIA HA KOOPAMHATHOM MPSMOM, OKPYTJISAThH YHCIIA;
croco6om) BBINMOJIHATH NPUKUAKY M OIIEHKY PE3yJIbTaTa BEIYMCICHHM.
Pemiath TekcTOBBIE 32124 apU(PMETHISCKUM CTIOCOOOM.
Pemiate mpakTuyeckue 3a1a4um, CoacpKaIiue MPOICHTHI,IOJIH,
YaCTH, BEIPAXKAIOIIUE 3aBUCUMOCTH: CKOPOCTh — BpeMsT —
paccTosiHue, IIeHa — KOJHYECTBO — CTOMMOCTbH,00BEM
paboTel — BpeMs — TPOU3BOJAMTEILHOCTDH TPY/IA.
Pa30uparthb peanbHbIe )KU3HEHHBIE CUTYaIINH,
(opmynupoBaTh UX Ha SA3bIKE MaTEMaTHKH,
HAXOIMTh pEIICHUE, IPUMEHSS MaTeMaTUYECKUH arnmapar,
HHTEPNpPeTHPOBATH PE3YJIbTAT
Anredpanuyeckue OnepupoBaTh NOHATUSIMH: CTETICHD C LIEJIBIM
BbIPa:KeHH sl nokasaresiem, apudmMeTndeckuii KBapaTHbIA KOPEHb,
(mpeoOpazoBaHue MHOTOYJICH, aJireOpandeckas IpoOb, TOXIECTBO.
anredpanvecKux BbINOJHATH 0CHOBHBIE /1eiiCTBHS: BBIIIOIHITH PACUETHI 110
BBIPAXKEHUI, dbopMynam, mpeoOpa3oBLIBATh IIEIbIe, IPOOHO- pallMOHATLHBIE
JOTTYCTUMBIE BBIPQKEHUS U BBIPAKEHUS C KOPHSIMU, PEaTu30BbIBATh
3HAYCHUS) pa3i0KEeHNUEe MHOTOUWJICHA Ha MHOXKXHUTEIN,B TOM YHCIIE C

HCIIOJIb30BAHHUEM (I)OpMyJ'I Pa3HOCTH KBAaJAPATOB U KBAJipaTa
CYMMBI U pa3HOCTU; HAXOAUTb
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JIOITyCTUMbIE 3HAUEHUS TIEPEMEHHBIX ISl APOOHO-
palMOHAIBHBIX BBIPAKEHUN, KOPHEM.

MoaeanpoBaTth ¢ MOMOIIbI0 GOpMyI peabHbIe IPOLECCH
" SABJICHUS

D yHKIUUH
(moctpoenue,
CBOWCTBA N3Y4YEHHBIX
yHKUM;
rpaduueckoe perieHme
YPaBHEHUH U UX

CHUCTEM)

OnepupoBaTh NOHATHAMM: QYHKINA, TpaduK QyHKINH,
HYJIU QYHKLINN, TPOMEXKYTKH 3HaKOIIOCTOSHCTBA,
MIPOMEXYTKU BO3pacTaHusl, yObIBaHUs, HauOoJbIlIee U
HauMeHbIlIee 3HaYCHUS PYHKIUH.

AHaIU3UPOBATh, CPABHUBATH, 00CY’KIATh CBOKCTBA
GyHKIM, CTPOUTH UX TpadUKHU.

OnepupoBaTh NOHATHAMM: IIPSIMasi MPOTOPIIMOHAIBHOCTD,
oOparHas IPOMOPIMOHAIBHOCTD, JIMHEHHAS (DYyHKITUS,
KBaJpaTuyHas QyHKIUsI, mapadoJia, rurnepooa.
Hcnonb3oBaTh rpapMKH U1 ONPEACICHUS CBOUCTB,
IPOLIECCOB U 3aBUCUMOCTEH, JUIsl peLCHUs 3a7a4 U3 APYTUX
y4EOHBIX ITPEIMETOB U PeaIbHOM KU3HU; MOJIeJIMPOBATH

C MIOMOIIIBIO IPa(PUKOB peanbHbIe MPOLECCHI U SIBICHUS.
Boipaxath ¢gopMy1aMH 3aBUCUMOCTH MEX1Y BEJIMUUHAMU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

10
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7 KJIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrwIe)
B NporpamMmbl Beero KO;TP 0ILHbIE HpﬁaKanecm/le o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
1 Yucna u BeuKcieHus. ParnonanbpHbIe o5 5 0 bubmmoreka [{OK
qyucia https://m.edso0.ru/7f415b90
2 AnrebpandecKkue BbIpaKeHHs 27 2 0 lr?gf;?;f;;gﬁﬁ £415b90
bu6moreka [IOK
3 VPABHCHHUS! H HEPABCHCTRA 20 2 0 https:// m.edso;I ru/7f415b90
bubmuorexa [JOK
4 Koopaunats! 1 rpaduku. OyHKIIIN 24 1 0 https://m.e dsocE.Iru 17§415b90
bubmuoreka [JOK
S TosTopenue 1 0600menue 6 1 0 https:// m.edsocE.I ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 8 0
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8 KUIACC
KosnuecTBo 4acoB
N/ HaumeHoBaHue pa3ie/ioB U TeM IlpakTuye DuexkTpoHHble (¢ poBbIE)
B NPorpamMmbl Bcero Kontpoaruere cKHe o0pa3oBaTe/ibHbIE pecypchl
padoTsI
padoTbI
bu6moteka [IOK
1 Uucna u Beruncnenus. KpagpatHeie KOpHH 15 2 0 https://m. edsoo.ru/7f417af8
2 Uucna u Beranciienns. CTENeHb ¢ 1eTbIM 7 1 0 bu6mmoteka [IOK
IIOKA3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BelpaxeHus. KBagpaTHslii 5 0 0 bubnuoreka [IOK
TPEXUWIECH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKeHHUsL. 15 2 0 bubnuoreka [JOK
AnrebOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHenus u HepaBeHCTBA. KBasipaTHbie 15 2 0 bubnuoreka [IOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBbI 13 1 0 bubnuoreka [IOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6moreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHCcTBa 12 1 0 https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
8 DyHKUMH. OCHOBHEIC NOHATHS 5 0 0 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
9 Dymiamn. TrcnoBLe yHKIIH 9 0 0 https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 TosTopenue 1 0600menue 6 1 0 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 10 0
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9 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
B NPorpamMmbl Bcero Kontpoasnsie | IIpaKTavieckue o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecype
1 Uucna v Beruncienus. JleicTBUTENbHBIE 9 1 0 bubnuoreka [JOK
qucia https://m.edso0.ru/7f419d08
2 YpaBHEHUS M HEPABEHCTBA. Y PaBHEHUS C 14 1 0 bubnuorexa [JOK
OJHOM EPEMEHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 14 1 0 bubmuorexa [JOK
YpaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBa. HepaBeHcTBa 16 1 0 https://m.eds0o.ru/7f419d08
bu6mmoreka [IOK
S Dymicumm 16 . 0 https://m.edso0.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble OCIEA0BATEIBHOCTH 15 2 0 https://m. edsoo.ru/7§419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 0 0 bubnuoreka [IOK
3HaAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7 0
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7 KIIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
Ne Tema vDoKa K I Mara uudposbie
n/n P Bcero 0; TPOJTLHBIC pﬁaKTquCK“e u3yyeHusi | oOpa3oBaTeibHbIe
padoTsbI padoThI pecype
1 [TonsiTHe panMoHAIBEHOTO YHCIIa 1 0 0
2 Apudmernueckue AeMCTBUS C 1 0 0
paloHaIbHBIMU YHCIIAMU
3 Apudmernueckue 1eMCTBUS C 1 0 0
paloHaIbHBIMU YHCIIAMU
4 Apudmernueckue AeMCTBUS C 1 0 0
paloHaIbHBIMU YHCIIAMU
5 ApubmMernueckue TeUCTBUS C 1 0 0
paloHaIbHBIMU YHCIIAMU
6 ApubmMernueckue TeUCTBUS C 1 0 0
paloHaIbHBIMU YHCIIAMU
7 CpaBHeHue, ynopsigouuBaHuE 1 0 0
paloHaIbHBIX YUCEI
8 CpaBHeHue, ynopsounBaHue 1 0 0
paloHaIbHBIX YHCEI
9 BxoaHOW MOHUTOPHUHT 1 1 0
10 Crenens ¢ HaTypalbHBIM 1 0 0 bubnuoreka [IOK
MI0Ka3aTeIeM https://m.edsoo.ru/7f4211de
11 Crenens ¢ HaTypalbHBIM 1 0 0 bubnuoreka [IOK
IIOKa3aTesIeM https://m.edso0.ru/7f421382
12 Crenenb ¢ HaATYpaJbHBIM 1 0 0 bubnunoreka [JOK
IIOKa3aTesIeM https://m.edsoo0.ru/7f42154e
13 CreneHb ¢ HATYpaJbHBIM 1 0 0 bubnuoreka [JOK

IIOKa3aTcJICM

https://m.edsoo.ru/7f4218be
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Crenens ¢ HaTypajIbHbIM

14 1 0 0
ImoKa3arejieM

15 Pemenne ocHOBHBIX 3a/1a4 Ha JpooOH, 1 0 0
MIPOLICHTHI U3 PEATHHOHN MPAKTUKH

16 Pemienne ocHOBHBIX 3a/1a4 Ha JpooH, 1 0 0
MIPOLICHTHI U3 PEATHHON MPAKTUKH

17 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH, 1 0 0
MTPOIICHTHI U3 PEATLHON MPAKTHKH

18 Pemrenne ocHOBHBIX 3a/1a4 Ha ApoOH, 1 0 0
MIPOIICHTHI U3 PEATHHON MPAKTUKH

19 [Tpu3Haku eTUMOCTH, Pa3JI0KCHHS 1 0 0
Ha MHOYKUTEJIH HATYPAITbHBIX YHCEI

20 [Tpu3Haku eTMMOCTH, Pa3JI0KCHHS 1 0 0
Ha MHOYKHUTEJIH HATYPAITLHBIX YHCETT

21 Peanbubie 3aBucumoctu. [psmas u 1 0 0
oOpaTHas MPOMOPIIMOHATBHOCTH

29 Peanbubie 3aBucumoctu. [psmas u 1 0 0
o0paTHas MPOMOPIMOHATBHOCTH

23 Peanbubie 3aBucumoctu. [lpsmas u 1 0 0
oOpaTHas MPOMOPIUOHATBHOCTH

24 Peanbubie 3aBucumoctu. [lpsmas u 1 0 0
oOpaTHas MPOMOPIUOHATBHOCTH
KonTtponbHas padoTa o treme

25 " " 1 1 0

PanmonaneHbIe ynciia
bubnuoreka [JOK
26 BykBeHHBIE BRIpAKEHUS 1 0 0
YK P https://m.edsoo.ru/7f41feec

27 [Tepemennsbie. JlomycTrMble 3HAYCHUS 1 0 0
TIEPEMEHHBIX

28 DopMmyisl 0 0

29 DopMmyisl 1 0 0
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[IpeoOpazoBanrie OYKBEHHBIX

bu6mmoreka [{OK

30 BLIPAXCHHUIE, PACKPBITHE CKOGOK H https://m.edsoo.ru/7f41fafa
MIPUBEJICHUE MOJOOHBIX CIaraéMbIxX
[IpeoOpazoBaHne OYKBEHHBIX
31 BI)II) a)KI;HI/Iﬁ ack ZIKTI/Ie CKOOOK 1 bubnmorexa LIOK
P » Packp https://m.edso0.ru/7f41fd70
MIPUBEJICHUE MOJOOHBIX CIaraéMbIxX
[IpeobpazoBaHue OYKBEHHBIX
32 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEJICHUE MOJOOHBIX CIaraeéMbIxX
[IpeobpazoBanue OYKBEHHBIX
33 BBIPAKEHUH, paCKpbITHE CKOOOK U
MIPUBEJICHUE MOJOOHBIX CIaraeMbIX
34 CBoiICTBa CTENEHU C HATYPAJIbHBIM bubnuoreka [IOK
mokaszarejieM https://m.edso00.ru/7f421382
35 CBolicTBa CTEMEHH C HATYpaJIbHBIM bubnuoreka [IOK
MoKazaTesiemM https://m.edsoo.ru/7f42154e
36 CBolicTBa CTEIEHH C HATYypaJIbHBIM bubnuoreka [IOK
MoKazaTesiemM https://m.edsoo.ru/7f4218be
KonTtponsHas padota no
37 teme'"IIpeoOpa3zoBanre OyKBEHHBIX bubnuoreka [JOK
BBIPAKEHUI,CBOMCTBA CTEIICHU C https://m.edso0.ru/7f42276e
HaTypaJbHbIM MOKa3zaTeiaeM"
bu6mmoreka [JOK
38 Muorouexs! https://m.edso0.ru/7f422930
39 CnoxeHnue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJICHOB https://m.edsoo.ru/7f422af2
40 CnoxeHnue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422cc8
a1 CrnoxeHue, BBIUUTAHUE, YMHOKEHHE bubmmoreka [JOK
MHOTOYJIEHOB https://m.edsoo.ru/7f422fca
42 CrnoxeHue, BBIUUTaHUEe, YMHOKEHHE bu6nmoreka [JOK
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MHOTOYJIEHOB https://m.edso0.ru/7f423182
43 DopMyIbl COKpPAILIEHHOTO bubnuorexa [JOK
YMHOKEHUS https://m.edsoo.ru/7f42432a
44 DopMybl COKpAILIEHHOTO bubnuorexa [JOK
YMHOKECHUS https://m.edsoo.ru/7f42464a
45 DopMyIbl COKpAILIEHHOTO bubnuorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424c12
16 DopMmyIbl COKpAILIEHHOTO bubnnorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f424fd2
47 DopMmyIbl COKpAILIEHHOTO bubnnorexa [JOK
YMHOXEHUS https://m.edsoo.ru/7f4251d0
48 Pasnoxxenne MHOTrO4JICHOB Ha bu6moreka [IOK
MHOKHUTEIN https://m.edsoo.ru/7f423312
49 PaznoxxeHne MHOrO4JICHOB Ha bu6moreka [IOK
MHOXUTEIN https://m.edsoo.ru/7f4237fe
50 PasnoxxeHne MHOrO4JICHOB Ha bubmuorexa [JOK
MHOXHUTEIN https://m.edsoo.ru/7f4239de
51 Pa3noxeHne MHOTO4YIEHOB Ha
MHOYKHTEIHN
KounTponbnas pabora no teme
52 n n
Anrebpandeckie BbIpaKeHUS
YpaBHeHue, MpaBuiia
53 npeoOpa3oBaHus ypaBHEHUS,
PaBHOCHIILHOCTh YpaBHEHUM
JIuneliHoe ypaBHEHHE C OJHOU
54 MePEMEHHOM, PEIICHUE JTUHEHHBIX
ypaBHEHUN
e -
55 né/l Heif[/I:Holfo}IripaBeHHiZI}IineCJIOHHI-?e(;II/II{HX bubmiorexa [JOK
P o P https://m.edsoo.ru/7f420482
ypaBHEHUH
56 JluneiliHoe ypaBHEHHE C OTHON
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IIEPEMEHHOM, PELIEHUE JTMHENHBIX
YpaBHEHUI

57 Pemenne 3ama4 ¢ momompio 1 0 0 bubmmorexa [{OK
ypaBHEHUH https://m.edsoo.ru/7f42064e
58 Pemenne 3ama4 ¢ momompio 1 0 0 bubmmorexa [{OK
ypaBHEHUH https://m.edsoo.ru/7f420806
59 Pemenne 3ama4 ¢ momMompio 1 0 0 bubmmoreka [{OK
YpaBHEHUU https://m.edso0.ru/7f4209a0
60 Pemenne 3ama4 ¢ momMompio 1 0 0 bubmmoreka [{OK
YpaBHEHUI https://m.edso0.ru/7f420e6e
61 KonTponbnas paborta no teme 1 1 0 bubnuoreka [IOK
"JIuneitnple ypaBHEHUS " https://m.edso0.ru/7f427c32
62 JIuneitHOE ypaBHEHUE C IBYMS 1 0 0 bubmuorexa [JOK
MIEPEMEHHBIMH U €ro rpaduk https://m.edsoo.ru/7f427e8a
63 CucreMa IByX JTUHEUHBIX YPABHEHHI 1 0 0 bubnuoreka [IOK
C IBYMs [IEPEMEHHBIMU https://m.edsoo.ru/7f42836¢
64 CucreMa IByX JTUHEUHBIX YPABHEHHI 1 0 0
C IByMsl IEPEMEHHBIMU
65 CucreMa IByX JTUHEUHBIX YPABHEHHI 1 0 0
C IByMSI IEPEMEHHBIMU
66 CucreMa IByX JTUHEUHBIX YPABHEHHI 1 0 0
C IByMsl IEPEMEHHBIMU
. bubnuoreka [JOK
67 Peruenne cucrem ypasHerui . 0 0 https://m.edsoo.ru/7f4284de
. bubmuoreka [JOK
68 Peruenne cucrem ypasHerui . 0 0 https://m.edsoo.ru/7f42865a
. bu6mmoreka [JOK
69 Pernenne cucrem ypaHerui . 0 0 https://m.edsoo.ru/7f4287d6
70 Pemenue cucreM ypaBHEHMM 1 0 0
71 Pemenue cucreM ypaBHEHMM 1 0 0
72 KonTpospHast paboTa o teme 1 1 0 bubnumorexa [IOK
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"CucTeMbl JINHEHHBIX YpAaBHEHMS!"

https://m.edsoo.ru/7f421044

73 KoopannaTa Touku Ha MpsIMOii bubnmorexa LIOK
https://m.edsoo.ru/7f41de76
74 Hucnossle MPOMEKYTKU bubnmorexa LIOK
https.//m.edsoo.ru/7f41dff2
75 UucioBble TPOMEXKYTKU
76 Paccrosamne Mexay 1ByMs TOUKaMU
KOOPAMHATHOU MPSMOK
77 Paccrosane Mexay 1ByMs TOUKaMU
KOOPAMHATHOM MPSMOKN
78 [IpssMoyronpHas cucTeMa KOOpAUHAT bubnuoreka [IOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f41el6e
79 [IpssMoyronpHas cucteMa KOOpAUHAT bubnuoreka [IOK
Ha MJIOCKOCTH https://m.edsoo.ru/7f41e42a
80 [Tpumepsl rpadmKoB, 3aJaHHBIX bubnuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41e8a8
81 [Tpumepst rpadmKoB, 3aJaHHBIX bubnuoreka [IOK
dhopmynamu https://m.edsoo.ru/7f41ed80
82 [Ipumeps! rpaguKoB, 3aJaHHBIX
dhopmynamu
83 [Ipumeps! rpaguKoB, 3aJaHHBIX
hopmynamu
84 Urenue rpadukoB peabHBIX bubnnoreka [JOK
3aBUCUMOCTEN https://m.edsoo.ru/7f41ea24
85 Urenue rpadukoB peabHBIX
3aBUCUMOCTEN
bu6mmoreka [JOK
86 Howsrne pyniimu https://m.edso0.ru/7f41ef06
87 I'paduk pynkimm
88 CaoiicTBa (hyHKIUH bubmiorexa LIOK

https://m.edsoo.ru/7f41f078
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N N bu6mmoreka [IOK
89 CoiicTsa yniumii ! 0 0 https://m.edsoo.ru/7f41f1fe
. bubmmoreka [{OK
%0 Jluneiinas pyniuns L 0 0 https://m.eds00.ru/7f427282
. bubnuorexa [JOK
o1 Juneiinas dynkim L 0 0 https://m.eds00.ru/7f427412
92 [TocTpoenue rpaduka TuHEeRHON 1 0 0 bubnuorexa [JOK
byHKIIIN https://m.edsoo.ru/7f426d1e
93 [TocTpoenue rpaduxa TuHEHHON 1 0 0
byHKIIUN
94 I'padux yHkmm y =[x| 0 0
95 I'padux yHkmm y =[x| 0 0
9% KonTponbnas paborta no teme 1 1 0 bubnuoreka [IOK
"Koopnunats! u rpadpuku. OyHkiun" https://m.edsoo.ru/7f41f50a
o | e ] : B 10K
HOB KD ’ H https://m.edsoo.ru/7f429c6¢c
3HaHUH
o | pommemesmmmmmin L] ; B 10K
HOB XYP ’ H https://m.edsoo.ru/7f429f32
3HaHUH
o | mommemesmmmmmmin L] ; B 10K
HOB XYP ’ H https://m.edsoo.ru/7f42a0e0
3HaHUH
wo | pompememmm i L] ; B 10K
HOB XYP ’ m https://m.edsoo.ru/7f42a27a
3HaHUH
101 Hroropas koHTpoJIbHAs paboTa 1 1 0
H -
w2 | e e 2 | : B 10K
HOB KYP ’ H https://m.edsoo.ru/7f42a900
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 102 8 0
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I[TPOTPAMME

10



denepanbHas pabovas nmporpamma | Matemaruka. 5-9 kimaccbl

8 KUIACC
KosuiecTBo yacoB DJIeKTPOHHbIE
Ne Tema vDoKa Mara uudposbie
n/n P Bcero KO; TPOJTLHBIC HpﬁaKTquCK“e u3ydyeHus | oOpa3oBaTejibHbIE
padoTsI padoThI pecypebi
. bubmmoreka [{OK
! KBanparHiit kopews 13 uHca . 0 0 https://m.edso0.ru/7f42d452
bubmmoreka [{OK
2 [onsiTne 06 UppaITMOHAIEHOM YHCIIE 1 0 0 https://m.edso.ru/7f42eaaa
3 JlecsiTHaHBIC TPUOTVKCHUS 1 0 0
WPPAIMOHATBHBIX YHCEIT
4 JlecsiTHaHBIC TPUOTVKCHUS 1 0 0
WPPAIMOHATBHBIX YHCET
5 JlelicTBUTEIbHBIC YKCIIa 1 0 0
6 CpaBHEHHE IEHCTBUTEIBHBIX YHCETT 1 0 0
7 BxoaHO# MOHUTOPHUHT 1 1 0
8 Apudmernueckuil KBaJIpaTHbBIN 1 0 0
KOPEHb
9 VYpaBHeHHe BUAA X* = a 1 0 0
10 CBoiicTBa apr(METHUECKUX 1 0 0 bubnuoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
11 CpoiicTBa apuPMETHUECKUX 1 0 0 bubnunoreka [JOK
KBaJIpaTHBIX KOpHEH https://m.edsoo.ru/7f42d862
[Ipeo6
12| wetpaormi, coxepranunx ) 0 0 BuGnotexa LIOK
P » COMICpKAIL https://m.edsoo.ru/7f42dd26
KBaJIpaTHbIE KOPHU
IT
ER I — ) 0 0 Bubmorera LIOK
P » COMICpKAI https://m.edsoo.ru/7f42ded4
KBaJIpaTHbIE KOPHU
14 IIpeobpa3oBaHue YHUCIOBBIX 1 0 0 bu6nuorexa [IOK

10


https://m.edsoo.ru/7f42d452
https://m.edsoo.ru/7f42eaaa
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42d862
https://m.edsoo.ru/7f42dd26
https://m.edsoo.ru/7f42ded4

denepanbHas pabovas nmporpamma | Matemaruka. 5-9 kimaccbl

BBIPAKECHUM, COAECPKAILINX
KBaJIpaTHbIE KOPHU

https://m.edsoo.ru/7f42e0be

KonTtposnsHas paboTa o teme
"I[IpeoOpa3oBaHKE YUCIOBBIX

bubmmoreka [{OK

15 BBIPAKECHUH, COAECPIKAILINX 1 0 https://m.edsoo.ru/7f42e262
KBaJIpaTHbIE KOPHU"
bubmmoreka [{OK
16 CreneHsp ¢ IeTbIM IToKa3aTelieM 0 0 https://m.edsoo.ru/7f4354a4
CrangapTHas 3amuch 4ucia.
Pa3Mepnr 00BEKTOB OKPYkKAIOIIETO
17 Mupa (0T 3JI€MEHTAPHBIX YaCTHI] JI0 0 0 bubnuoreka [IOK
KOCMUYECKUX 00BEKTOB), https://m.edsoo.ru/7f436098
JUTUTEIIBHOCTD MPOIIECCOB B
OKPYXKAIOIEM MHUPE
18 CBoiICTBa CTENEHU C LENIBIM 0 0 bubnuoreka [IOK
MIOKA3aTeIeEM https://m.edsoo.ru/7f435648
19 CBoiiCTBa CTENICHHU C IEIILIM 0 0 bubmuorexa [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f435648
20 CBoiiCcTBa CTENICHHU C IEIbIM 0 0 bubmuorexa [JOK
MI0Ka3aTeIeM https://m.edsoo.ru/7f435648
21 CBolCTBa CTENICHHU C IEIbIM 0 0 bubmuoreka [JOK
MIOKa3aTeIeM https://m.edsoo.ru/7f43599a
29 KonTtponbHas padota o teme" 1 0 bubnuoreka [JOK
CreleHs ¢ LeabIM IToKa3zaTeaeM" https://m.edsoo.ru/7f435ed6
23 KBanpatHblii TpEXuieH 0 0
24 KBanparHbiii TpEXuieH 0 0
o5 Paznoxenune kBapaTHOro TpéxuiceHa 0 0 bubnunoreka [JOK
HA MHOKUTEIHU https://m.edsoo.ru/7f42fd38
26 Pa3noxeHne KBapaTHOTO TpEXUICHA 0 0 bubnuoreka LIOK
HA MHOKUTEIHU https://m.edsoo.ru/7f42fd38
27 PasyiokeHne KBaJIpaTHOTO TpexuaeHa 0 0 bub6nuoreka [IOK
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Ha MHOXHUTCIIN

https://m.edsoo.ru/7f42ec80

bu6mmoreka [{OK

28 AdreOpairecias Apods https://m.eds00.ru/7430382
JomycTuMble 3HaYEHUS
29 MIEPEMEHHBIX, BXOJISAIINX B
ayreOpandecKue BEIPKCHUS
JomycTuMble 3HaYEHUS
30 MIEPEMEHHBIX, BXOJISAIINX B
anredpanvyecKkre BhIpaKeHUs
31 OcHOBHOE CBOMCTBO bubnuoreka [JOK
anreOpanvecKkoit 1poou https://m.edsoo0.ru/7f4308e6
. bubmuorexa [JOK
32 Coxpamerme xpodeit https://m.edsoo.ru/7f430a8a
N bubmuorexa [JOK
33 Coxpamenne podeii https://m.edsoo.ru/7f430f44
K 6 n
w | Sommasptame o 0K
Hpv,, p ’ pait https://m.edsoo.ru/7f430f44
npoOei
35 CroxeHue, BBIYUTaHUE, YMHOKEHUE bubnuoreka [JOK
U JIEICHUE aJlreOpandeckux Apooeit https://m.edsoo.ru/7f43128c
36 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
1 JICJICHUE aJIreOpandecKux Apooeit https://m.edsoo.ru/7f4315c0
37 CroxeHue, BBIYMTaHUE, YMHOKEHUE bu6mmoreka [JOK
U JICICHUE aJIreOpandecKux Apooeit https://m.edso0.ru/7f4318c2
38 CnoxeHue, BBIUUTAHUE, YMHOKEHHE bu6mmoreka [JOK
U JICJICHUE aJIreOpandecKux Apooeit https://m.edsoo.ru/7f431a20
39 [IpeoOpaszoBanue BbIpasKeHUH, bubnunoreka [JOK
CoJIeprKaluX anredpandeckue Ipoodu https://m.edsoo.ru/7f43259c
40 IIpeobpa3oBaHue BbIpaKEHUH, bubnuorexa [IOK
CoJIeprKaluX anredpandeckue Ipoodu https://m.edsoo.ru/7f432736
41 [IpeoOpazoBanme BEIpaKEHUH, bubnmoreka [JOK
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COJIepIKalIUX anredpandeckue Ipoodu

https://m.edsoo.ru/7f432736

42 KoHnTponsHas paborta o Teme bubnmoreka [JOK
" AnreOpandeckasi ApoOp" https://m.edsoo.ru/7f431d36
bubmmoreka [{OK
43 KBanpatioe ypasrerie https://m.edsoo.ru/7f42eela
44 Henonnoe kBagpatHoe ypaBHEHUE bubmorexa HOK
https://m.edsoo.ru/7f42eela
45 Hemnonnoe kBagparHoe ypaBHEHUE bubmorexa [TOK
https://m.edsoo.ru/7f42eela
16 ®dopmya KOpHEH KBaJIpaTHOTO bubnuorexa [JOK
YpaBHEHUSA https://m.edso0.ru/7f42f158
47 dopmyna KOpHEHW KBaIpaTHOTO bubnuoreka [IOK
ypaBHEHUS https://m.edsoo.ru/7f42f3f6
48 dopmysia KOpHEN KBaJIpaTHOTO bubmuotexa [JOK
YpaBHEHUS https://m.edsoo.ru/7f42f5a4
bu6mmoreka [IOK
49 Teopema Buera https://m.edsoo.ru/7f42fef0
bu6mmoreka [IOK
50 Teopema Buera, https://m.edsoo.ru/7f430076
51 KonTtponpHas padoTa o teme bubnuoreka [JOK
"KBanpartubie ypaBHeHUS" https://m.edsoo.ru/7f43c542
52 Pemenue ypaBHeHM, CBOIALINXCS K bubnuoreka [JOK
KBaJIpaTHbIM https://m.edsoo.ru/7f43c3d0
53 [Ipocreiime 1poOHO-pallMOHATBHbBIE bubnunoreka [JOK
ypaBHEHUS https://m.edso0.ru/7f4328¢6
54 [IpocTeitmme 1poOHO-paIMOHATIEHEIE bubnunoreka [JOK
ypaBHEHUS https://m.edsoo.ru/7f432b6e
55 Pemienne TekCTOBBIX 3a/1a4 C bu6mmoreka [JOK
TOMOIIBIO KBAJAPATHBIX YPaBHECHUH https://m.edsoo.ru/7f42f75c
56 Penienne TeKCTOBBIX 3a/1a4 C bu6nmoreka [JOK

MIOMOIIIBIO KBAJJPATHBIX YpaBHEHUN

https://m.edsoo.ru/7f42f8f6
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57

KonTtposneHas paboTa o teme
"Pemenue 3aaa4 ¢ NOMOILBIO
KBaJIpaTHbIX YpaBHEHUN"

bu6mmoreka [{OK
https://m.edsoo.ru/7f4301f2

58

JIuneliHOE ypaBHEHHUE C JIBYMS
IIEpEMEHHBIMHU, €ro Ipaduk,
MIPUMEPHI PELICHUs ypaBHEHUH B
LEJIBIX YUCIIaX

59

JIuneliHOE ypaBHEHHE C IBYMS
MepEMEHHBIMHU, €ro rpaduk,
MIpUMEPHI pEIICHNs ypaBHEHUN B
LEJIBIX YUCIIaX

60

JIuneliHOE ypaBHEHHE C IBYMS
MepeMEHHBIMH, €ro rpaduk,
MIpUMEPHI pElIeHUs ypaBHEHUN B
L[EJIBIX YUCIIaX

61

Pemenue cucremM AByX JTMHEMHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

62

Pemenue cuctemM AByX JTMHEMHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

63

Pemenue cuctemM AByX JTMHEHHBIX
ypaBHEHUH C ABYMsI IEPEMEHHBIMHU

64

[Ipumeps! perieHus cucteMm
HEJIMHEHHBIX YPaBHEHUH C IBYMS
TIePEeMEHHBIMHI

65

[Ipumeps! pelieHus cuctem
HEJIMHENUHBIX YPaBHEHUH C ABYMS
nepeMEHHBIMU

66

I'padmyeckas nHTEpIIpEeTaLIUs
YPAaBHEHUS C IBYMs [IEPEMEHHBIMU U
CUCTEM JIMHEWHBIX YPABHEHUH C
JIBYMsI IEPEMEHHBIMU

bu6mmoreka [JOK
https://m.edsoo.ru/7f43d6d6

67

I'paduueckasi MHTEpIIpETAIS

bu6nmoreka [JOK
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YpaBHCHHA C ABYMSA IICPCMCHHBIMHA U

CUCTEM JIMHEHHBIX YPaBHEHUH C
JBYMSI IIEPEMEHHBIMU

https://m.edsoo.ru/7f43d6d6

Periennie TeKCTOBBIX 337124 C

68 .
MTOMOIIIBIO CHCTEM YPAaBHEHUI
69 Pemrenne TeKCTOBBIX 3a1a4 €
ITOMOIIIBIO CUCTEM YPABHEHUI
KonTposbHas pabora no
70 teMe"CHUcTeMbl TUHEHHBIX U
HEJIMHENHBIX YPAaBHEHUH C ABYMs
IepeMeHHbIMU "
7 YucnoBsle HEPaBEHCTBA U UX
CBOWCTBA
72 YucnoBsle HEPAaBEHCTBA U UX
CBOWCTBA
73 HepaBeHcTBO ¢ 071HOM TTepeMeHHO
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [IOK
74 . _
MEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42c692
JIuHeiiHbIe HEpaBEHCTBA C OJHOM bubnuoreka [JOK
75 . _
MEPEMEHHOMN U UX PEIICHUE https://m.edsoo.ru/7f42c840
76 JIuHeiiHbIe HEpaBEHCTBA C OJHOM
MIEPEMEHHOM U UX pEIICHUE
77 Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJTHOM EPEMEHHOU U UX PEIICHUE https://m.edsoo.ru/7f42cb88
78 Cucrembl TUHEHHBIX HEPABEHCTB C bubnunoreka [JOK
OJIHOM TIEPEMEHHOM U UX PEIICHUE https://m.edsoo.ru/7f42cd2c
79 Cucrembl TUHEHHBIX HEPABEHCTB C
OJTHOM NIEPEMEHHON U UX PELICHUE
N3o00pakenue pernieHus JMHEHHOTO
P P bu6nmoreka [JOK
80 HEpPaBEHCTBA M UX CUCTEM Ha

YUCIIOBOM MPSAMOU

https://m.edsoo.ru/7f42c9e4
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N3o00paxkenue penieHus TMHSHHOTO

bu6mmoreka [{OK

81 HEPABEHCTBA 1 AX CHETEM Ha 0 0 https://m.eds00.ru/7f42ce4
YHCIIOBOH MPSIMOI
KonTposnsHast paboTa mo Temam
82 "HepaBenctBa. Cuctembl 1 0
ypaBHEeHUM"
bubmmoreka [{OK
83 Tomnsmue dynxipm 0 0 https://m.edsoo.ru/7f433c12
84 OO6nacTb onpeaeneHuss 1 MHOKECTBO 0 0 bubnuorexa [JOK
3HaYeHUN QYHKINU https://m.edsoo.ru/7f433d84
85 CriocoObI 3a1aHus () yHKITHIA 0 0
86 I'padux GyHKITIN 0 0
CpoiicTBa (DyHKIINH, UX
87 0 0
0oTOOpakeHne Ha rpaduke
88 Urenue U MIOCTPOCHHE rpadgukoB 0 0
byHKINNA
89 [Tpumepst rpadukoB yHKITHH, 0 0
OTPaKAIOIINX PEaTTbHBIE MPOIIECCHI
o | S o oo ; ; B 10K
PATHYIO TIPOTIOPH https://m.edsoo.ru/7f434bbc
3aBHCUMOCTH, UX IpaduKu
91 ['unep6ona 0 0
92 I'unep6ona 0 0
bubmuoreka [JOK
— v2
93 I'padpmic dymeam y = x 0 0 https://m.edsoo.ru/7f4343e2
bubmuoreka [JOK
— v2
% I'padpmic dymeam y = x 0 0 https://m.edsoo.ru/7f434572
D =X, y=x3,y=VYx,y=
95 |X|}'II;§;(I;)II//III¥eCKoe>;emeHie Y 0 0 bubmiorexa LIOK
’ . . https://m.edsoo.ru/7f434d38
ypaBHCHHI U CHCTEM YpaBHCHHI
96 OyHKIMK,rpaduyeckoe pemeHne 0 0 bubnuorexa [IOK
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YpaBHEHUH U CUCTEM YpaBHEHUMU

https://m.edsoo.ru/7f434eb4

[ToBTOpEHNE OCHOBHBIX OHATUN U

bubmmoreka [{OK

o7 METOJIOB KYpCOB 7UH 8 xnaccos, 1 0 https://m.edsoo.ru/7f4371aa
00001IeHre 3HAHNI
[ToBTOpEHNE OCHOBHBIX OHATUN U
bubmmoreka [{OK
%8 METOJIOB KYpCOB 731 8 xnaccos, 1 0 https://m.edsoo.ru/7f43736¢
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX OHATUN U
bubmmoreka [IOK
9 METOJIOB KYpCOB 731 8 Knaccos, 1 0 https://m.edsoo.ru/7f437510
0000111 HNE 3HAHUI
[ToBTOpEHME OCHOBHBIX OHATUI U
bu6moreka [IOK
100 METO/OB KYpCOB 731 8 Kaccos, 1 0 https://m.edsoo.ru/7f4376b4
0000111eHNE 3HAHUI
bu6moreka [IOK
101 Wrorosas koHTposbHas paboTa 1 1 https://m.edsoo.ru/7f436b88
[ToBTOpEHME OCHOBHBIX MOHATUN U
bu6mmoreka [IOK
102 METOMOB XYpCOB 7UH 8 waccos, ! 0 https://m.edsoo.ru/7f437858
0000111eHNE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 10

ITPOTPAMME
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9 KUVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/IbHbIE pecypchl

PanmionaneHbIe yncna, uppaluoHaIbHbIC YUCIa,
KOHEUHbIE 1 OECKOHEYHBIE AECSITHYHbBIC APOOH

MHOKEeCTBO JI€HCTBUTCIIHLHBIX YHCE]L,
JIEHCTBUTEIbHBIC UMCila KaKk 0€CKOHEYHBIC
JIECSITUYHBIE TpOoOH

B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKIY
MHOECTBOM JI€MCTBUTEIBHBIX YUCEN U
MHO»ECTBOM TOYEK KOOPAMHATHOM NPSIMON

CpaBHEHME ACHCTBUTEIBHBIX YHCEII,
apupMeTHUYECKUE IEHCTBUS C IEHCTBUTEIILHBIMU
YHUCIaMU

[TpubnmxEHHOE 3HAYCHNE BEIMYHHBI, TOYHOCTh
MIPUOJIHKECHUST

OxpyriieHue yncesn

OxpyriieHue yncesn

HpI/IKI/II[Ka 1 OLICHKA PE3YJIbTATOB BBIYHCIICHUHN

O |0 |N|o| o1

BxoaHoM MOHUTOPHUHT

JIuneiinoe ypaBHenue. Penienue ypaBHeHu,
CBOJSIIMXCS K JIMHEHHBIM

N N N

O ([kr|O|O|O)| O

O ([O|jo|o|Oo| ©

bubmunorex [JOK
https://m.edsoo.ru/7f43bf66

11

JIuneiinoe ypaBHenue. Penienue ypaBHeHu,
CBOIIMXCA K JIMHEHHBIM

12

KBanpatHoe ypaBHeHue. PenieHne ypaBHeHMi,
CBOJIIIMXCS K KBaJIPaTHBIM

bu6mmoreka [JOK
https://m.edsoo.ru/7f43c542

13

KBanpaTtHoe ypaBHeHue. PenieHne ypaBHeHMi,
CBOJISIIMXCS K KBAJIPaTHBIM

bu6nmoreka [JOK
https://m.edsoo.ru/7f43c542

14

bukBasipaTHble ypaBHEHUS

bu6nmoreka [JOK

11
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https://m.edsoo.ru/7f43c¢3d0

bu6mmoreka [{OK

1 b
5 HKBA/IpATHBIC yPaBHCHMIA https.//m.edsoo.ru/7f43c3d0
[IpuMmeps! penieHust ypaBHEHUN TPEThEU U
16 YETBEPTOM CTEIEHEN Pa3JIOKEHUEM Ha
MHOKHTCIN
[IpuMmeps! penieHust ypaBHEHUN TPEThEU U
17 YETBEPTOM CTENEHEN Pa3JIOKEHUEM Ha
MHOKHTEHN
18 Pemenne npoOHO-paliHOHANBHBIX YPABHEHUH Bubmiorexa LIOK
P p yp https://m.edso0.ru/7f43c9b6
19 Pemenne npoOHO-paliHOHANBHBIX YPABHEHUN Bubmiorexa LIOK
P p yp https://m.edso0.ru/7f43c9b6
20 Pemrenne TeKCTOBBIX 33729 anreOpandecKum
METOA0M
21 Pemrenne TeKCTOBBIX 33724 anreOpandecKum
METOA0M
22 Pemenne TeKCTOBBIX 3a7a4 anreOpandecKum
METOA0M
23 KontponbHas padoTa o Teme "YpaBHEHUS C
OJHOM epeMEHHON"
24 YpaBHEHHE ¢ IBYMS TIEPEMEHHBIMU U €T0 Tpaduk bubanorexa LIOK
P M p P https://m.edsoo.ru/7f43d0b4
25 VYpaBHeHHE ¢ ABYMs IEPEMEHHBIMU U €ro Ipaduk bubmiorexa [JOK
P JIBYM p P https://m.edsoo.ru/7f43d0b4
26 Cucrema 1ByX JIMHEMHBIX YPaBHEHUM C IByMS
MIEPEMEHHBIMU U €€ pellleHne
27 Cucrema IByX JIMHEMHBIX YPaBHEHUM C IByMS
MIEPEMEHHBIMU U €€ pellleHne
28 Cucrema IByX JIMHEMHBIX YPaBHEHUM C IByMs
MEPEMEHHBIMU U €€ pellleHne
29 Cucrema JIByX JINTHEMHBIX YPaBHEHUM C IByMsI
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IIEPEMEHHBIMU U €€ pellIeHne

30

Pewmrenne cucrem IByX ypaBHEHUH, OHO U3
KOTOPBIX JIMHEMHOE, & APYr0€ — BTOPOU CTENIEHU

bu6mmoreka [{OK

https://m.edsoo.ru/7f43d23a

31

Pewmrenne cucrem IByX ypaBHEHUH, OJHO U3
KOTOPBIX JIMHEMHOE, & APYro€ — BTOPOU CTENIEHU

bubmmoreka [{OK

https://m.edsoo.ru/7f43d55a

32

Pemrenne cucrem IByX ypaBHEHUH, OHO U3
KOTOPBIX JIMHENHOE, & APYr0€ — BTOPOM CTENIEHU

33

Pemrenne cucrem IByX ypaBHEHUH, OHO U3
KOTOPBIX JIMHEMHOE, & APYro€ — BTOPOM CTENIEHU

34

Pemenne TekcTOBBIX 3a7au anredpandeckium
CIIocooom

35

Pemenue TekcToBBIX 3a7a4u anredpandeckum
CIIocooom

36

Pemenue TeKCTOBBIX 3a71a4 alNreOpandecKum
crrocooom

37

KonTtponbHas padota o teme "Cucremsl
ypaBHEHUI"

38

YwucoBrlie HCpaBCHCTBA U UX CBOMCTBaA

39

YwucioBrlie HEpaBCHCTBA N UX CBOMCTBA

bu6mmoreka [JOK

https://m.edsoo.ru/7f43ad5a

40

JIuHeitHbIe HEPaBEHCTBA C OJHOM IEPEMEHHOMN 1
WX pelieHue

bu6mmoreka [JOK

https://m.edsoo.ru/7f43af08

41

JluHeiHbIe HEPAaBEHCTBA C OJJHOW IEPEMEHHOM U
WX pellieHue

bubnuoreka [JOK

https://m.edsoo.ru/7f43af08

42

JluHeiHbIe HEPAaBEHCTBA C OJJHOW IEPEMEHHOM U
UX pelIeHUe

bubnuoreka [JOK

https://m.edsoo.ru/7f43af08

43

CucreMbl THHEHHBIX HEPABCHCTB C OJIHOH
nepeMeHHoﬁ 1 UX PCIICHUC

44

CucreMbl THHCHHBIX HCPABCHCTB C OJIHOM
HepeMeHHOﬁ 1 UX PCHICHUC

45

CucreMbl THHCHHBIX HCPABCHCTB C OJIHOH
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IIEPEMEHHOM U UX pElICHUE

46 KBanpaTHble HEpaBEeHCTBA M HX pEIICHUE 0 0 bubmnorexa [JOK
https://m.edso0.ru/7f43b098
bu6mmoreka [{OK

47 KBanpaTHble HEpaBEeHCTBA M HX pEIICHUE 0 0 https://m.edsoo.ru/7f43b21e
bubmmoreka [{OK

48 KBanpaTHble HEpaBEeHCTBA M HX pPEIICHHUE 0 0 https://m.edsoo.ru/7f43b5a2

49 KBanpaTHble HEpaBEeHCTBA M MX PEIICHHUE 0 0

50 KBanpaTHble HEpaBEeHCTBA M MX PEIICHHUE 0 0

51 I'padmueckas uHTEpIIpeTaLlis HEPABEHCTB U 0 0 bubnuoreka [IOK

CHCTEM HEPABEHCTB C JIBYMsI IEPEMEHHBIMU https://m.edso0.ru/7f43b098

52 I'paduueckast MHTEpIIpETAIINS HEPABEHCTB U 0 0

CHCTEM HEPaBEHCTB C JIBYMs ITIEPEMEHHBIMU
53 Kontponbras padota o teme "HepaBeHnctra" 1 0
N . bubmuorexa [JOK
54 Ksangparnunas pynkmus, e€ rpadux u cBoiicTBa 0 0 https://m.edsoo.ru/7f4396c6
N . bubmuorexa [JOK
55 Ksangparnunas pynkmous, e€ rpadux u cBoiicTBa 0 0 https://m.edsoo.ru/7f439842
N . bubmuoreka [JOK
56 Ksagparnunas pynkmous, e€ rpadux u cBoiicTBa 0 0 https://m.eds0o.ru/7f4399b4
57 [TapaGosa, KOOpIMHATHI BEPIIMHBI 11APA0OJIbI, OCh 0 0 bubnuoreka [JOK
CUMMETPHUH TTapadoJIbl https://m.edsoo.ru/7f439eb4
58 [Tapa6ona, kKoOOpAMHATHI BEpIIMHBI apaboJIbl, OCh 0 0 bubnuoreka [IOK
CUMMETPHUH T1apaboJIbl https://m.edsoo.ru/7f43a03a
[Tapa6ona, kKoOOpAMHATHI BEpIIMHBI ApaboJIbl, OCh bubnuoreka [IOK

59 0 0 _

CUMMETPHUHU apadoIbl https://m.edsoo.ru/7f43alac

60 [Tapabona, KoOOpAMHATHI BEPIIMHBI TApadOJIbl, OCh 0 0 bubnuoreka [IOK

CUMMETPHUHU apadoIb https://m.edsoo.ru/7f43a31e

61 [Tapaboa, KoOOpAMHATHI BEpIIMHBI TAapaboJIbl, OCh 0 0 bubnuorexa [IOK

CUMMETPHUHU NapadoIIbl https://m.edsoo.ru/7f43a526
62 ITapabona, KoOOpAMHATHI BEpIIMHBI TapaboJIbl, OCh 0 0
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CHMMETPHH apadoIIb

KonTponsnas padbora no teme"KBaapatuunas

63 N 9 "
¢bynk1ms,e€ cBoiicTBa U rpaduk
64 I'paduku pynkumii: y = kX, y = kx + b, y=K/X,
Y=X3, y=VX, y=|X]
65 I'padukn pynkumii: y = kX, y = kx + b, y=k/X,
Y=X3, y=VX, y=|X|
66 I'padukn dpynkumii: y = kX, y = kx + b, y=k/X,
y=X3, y=vX, y=|X]
67 I'padukn dpynkumii: y = KX, y = kx + b, y=K/X,
Y=X3, y=VX, y=|X]
68 I'paduku dpynkumii: y = kX, y = kx + b, y=k/X,
Y=X3, y=VX, y=|X]
. bu6mmoreka [IOK
69 I'pacpmicnt ymxcumi. https://m.edsoo.ru/7f43ab84
TlousiTie YNCIOBOM MOCIIENOBATEILHOCTH
70 3aanne MoCaeI0BaTEIbHOCTH PEKYPPEHTHON bubmrorexa [JOK
N . https://m.edsoo.ru/7f43e6c6
dhopmysoit u hopMyIIol H YieHa
bu6mmoreka [JOK
& Apudmeruseckas nporpeccus https://m.edsoo.ru/7f43ebda
bu6mmoreka [JOK
72 Apudmernieckas nporpeccun https://m.edsoo.ru/7f43ed7e
73 @opmysbl N-ro uieHa apuPMeTHIecKon bubnunoreka [JOK
MIPOrpeCcCuil, CyMMbI IIEPBHIX N YICHOB https://m.edsoo.ru/7f43f58a
@opmysbl N-ro uieHa apuPMeTHIecKon bubnunoreka [JOK
74 . -
IIPOrPECCUM, CYMMBI IIEPBBIX N YICHOB https://m.edsoo.ru/7f43ef2c
75 KonTtponpHas padota o teme" Apudmerndeckas bubnuoreka [IOK
nporpeccus” https://m.edsoo.ru/7f43f72e
76 I'eomeTrpuueckas mporpeccuu bubmiorexa LIOK
https://m.edsoo.ru/7f43f3b4
77 I'eomeTrpuueckas mporpeccust bubmorexa LIOK

https://m.edsoo.ru/7f43f8a0

11



https://m.edsoo.ru/7f43ab84
https://m.edsoo.ru/7f43e6c6
https://m.edsoo.ru/7f43ebda
https://m.edsoo.ru/7f43ed7e
https://m.edsoo.ru/7f43f58a
https://m.edsoo.ru/7f43ef2c
https://m.edsoo.ru/7f43f72e
https://m.edsoo.ru/7f43f3b4
https://m.edsoo.ru/7f43f8a0

denepanbHas pabovas nmporpamma | Matemaruka. 5-9 kimaccbl

78 @opMyIIbl N-T0 YWIEHAa FEOMETPUUYECKON 1 0 bubnuorexa [JOK
MPOTrPECCUM, CYMMBI MIEPBBIX N YWICHOB https://m.edso0.ru/7f43f0c6
79 DopMmyIBl H-TO WIEHA T€OMETPUICCKON 1 0
MIPOrPECCHH ,CyMMa TIEPBBIX H WICHOB
N300pakeHune 4wieHOB apu(pMeTHIecKoil u
80 reOMETPUIECKOH MPOTrpeccuii TOYKaMu Ha 1 0
KOOPJIMHATHOM MJIOCKOCTH
81 JIuHenHbI 1 SKCIOHEHITHATBHBIA POCT 1 0
bubmmoreka [{OK
2 1
8 07K HEIC HPONEHTEL 0 https://m.edsoo.ru/7f43fe0e
bu6moreka [IOK
83 Cino € TIpoILe 1 0
JIOKHBIC HPOUCHTEI https://m.edso0.ru/7f4401a6
84 KonTponsnas pabora no "I'eomerpuueckas 1 1 bubnuoreka [IOK
nporpeccus"" https://m.edsoo.ru/7f4404f8
[ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIIHS
85 3HaHWH. 3aMKuch, CPAaBHEHUE, NCHCTBUS C 1 0
JNEHCTBUTEITLHBIMU YMCIIAMH, YUCIIOBASI IPSIMast
86 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS 1 0
3HaHuH. [IpOLIeHTHI, OTHONIICHUS, TPOTIOPIIUH
87 [ToBTOpEeHME, 0000IIEHNE U CUCTEMATH3AIHS 1 0
3HaHui. OKpyrieHue, NpuOIMKeHUE, OIEHKA
IToBTOpEHHe, 0000IIICHNE U CHCTEMATH3ALINS
88 3HaHI/II71;) Pemenue lI“leIKCTOBLIX 3a7a4 ’ 1 0 Eubmorexa TOK
) o https://m.edsoo.ru/7f443b12
apru(PMETHIECKUM CIIOCOOOM
IToBTOpEeHne, 0000IIIeHNE U CHCTEMATH3ALINS
89 3HaHI/II71;) Pemrenne TueIKCTOBLIX 3a7a4 : 1 0 Bubmzorexa LIOK
) A https://m.edsoo.ru/7f443cd4
apu(pMETHYECKHM CIIOCOO0M
IToBTOpEeHne, 0000IIIEHNE U CHCTEMATH3AIINS
90 3HaHI/II71;) Pemrenne TueIKCTOBLIX 3a7a4 ’ 1 0 Bubmzorexa LIOK
) https://m.edsoo.ru/7f443fea
apu(METHYECKIM CIIOCOO0M
91 [ToBTOpeHue, 0000IIeHNE U CUCTEMATH3ALHS 1 0 bubnuorexa [IOK

saanuil. [IpeoOpazoBanue anredbpandeckux

https://m.edsoo.ru/7f4441ca
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BBIPAKECHUM, TOITyCTUMbIC 3HAYCHMS

[ToBTOpeHue, 0600IIeHNE U CUCTEMATU3AIIHS

bubmmoreka [{OK

92 3HAHHI. HEeOGpasoBaHHe anredpanvecKux 1 https://m.edsoo.ru/7f444364
BBIPOKEHUH, TOTTYCTHMbBIC 3HAYCHUS
IToBTOpenue, 0000IIEHNE U CHUCTEMATH3ALIHS
93 3HaHI/II\/’II) IIpeo06 a3(I)1113aHI/Ie anre6 anqecmux 1 bubnmorexa LIOK
- 1'PeOP P https://m.edsoo.ru/7f4446f2
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
IToBTOpEeHue, 0000IIEHNE U CHUCTEMATH3ALIHS
9 3HaHI/H71f [Ipeo6 as(I)I;aHHe anred anqecmfx 1 bubmmorexa LIOK
: E p P https://m.edsoo.ru/7f444a94
BBIPOKEHUH, TOTTYCTHMBIC 3HAYCHUS
IToBTOpenue, 0000IIEHUE U CHCTEMATU3ALIHS
95 3HaHHfII) dyHK I/II/I'HlfIOC O€HHE CBOP'ICTBI; 1 Bubmaorexa LIOK
- “PYHKIIH TIOCTP ’ https://m.edso0.ru/7f444c56
M3Y4YEeHHBIX QYHKIUN
IToBTOpEHME, 0000IICHNE U CHCTEMATH3alIAS
96 3HaHI/II71: )] ,I( I/II/I'HlfIOC OCHHE CBOP'ICTBIE_II 1 bubmorexa LJOK
- “PYHKIIH: TIOCTP ’ https://m.edsoo.ru/7f444f44
M3Y4YEHHBIX (DYHKITHI
IToBTOpEHHE, 0000IICHNE U CHCTEMATH3alIHAS
97 3HaHI/II71: () ,I( I/II/I'HlfIOC ocHUE CBOP'ICTBIE_II 1 Bubmaorexa LIOK
- PYHKIIH: TIOCTp ’ https://m.edsoo.ru/7f44516a
W3YYCHHBIX ()YHKITUH
IToBTOpenue, 0000IIEHUE U CUCTEMATU3ALIHS
98 3HaHI/H711) () ,K I/II/I'HlfIOC OcHUE CBOfICTB;I 1 Bubmzorexa LIOK
+ "OYHKLHH . P ’ https://m.edsoo.ru/7f4452e6
W3YYCHHBIX ()YHKITUH
IToBTOopenue, 0000IEHNE U CHCTEMATH3ALIHS
99 3HaHI/II71;) I a(,bI/IquIIj(I)e CIICHUE aBHeHEﬁHHX 1 bubmiorexa [JOK
1P p yp https://m.edsoo.ru/7f445516
CHCTEM
[ToBTOpeHue, 06001IeHNE U cUCTeMaTU3alIUs
100 3HaHuil. ['paduueckoe penieHne ypaBHEHUH U UX 1
CHCTEM
101 O00011IeHNE U CUCTEMATHU3AIIUs 3HAHUH 1
102 O00011IeHIE U CUCTEMATHU3AIUs 3HAHUN 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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OEJNEPAJIBHASA PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX (YT JIYBJEHHBIA YPOBEHD)

MHOACHUTEJIBHASA 3ATINCKA

AnreOpa sIBISICTCS OJHUM M3 OMOPHBIX KYPCOB OCHOBHOTO OOIEro oOpa3oBaHUs: OHA
O6GCH€“H/IBaeT HU3YUYCHHC APYIrUX AUCHUIIIMH KaK €CTCCTBCHHO-HAYYHOTI'O, TaAK U TYMAHUTAPHOTI'O
[IUKJIOB, €€ OCBOCHHME HEOOXOAWMO Ui MPOJOJKCHHS OOpa3oBaHHs M Ul TOBCEAHEBHOM
KU3HU. Pa3zButue y oOywaroumuxcs Hay4yHbIX HPEJCTABICHUN O MPOUCXOXKACHUU U CYIIHOCTH
anredpanveckux aOCTpakKIMil, crnocobe OTpakeHHWs MaTeMaTHUYecKOM HayKoW SBICHUH U
MPOIIECCOB B TPHUPOJE W OOMIECTBE, POJIM MATEMaTHYECKOTO MOJCIMPOBAHHS B HAyIHOM
MO3HAHUU U B IPAKTHKE CIIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHMSI U KadeCTB
MBIIIUICHUS, HEOOXOMUMBIX JJI aJanTalud B COBPEMEHHOM HH(poBoM olmiecTBe. N3ydeHue
anreOpbl o0ecrieunBaeT pa3BUTHE YMEHUS HA0II0aTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH,
Tpe6yeT KPUTHYHOCTH MBIIIJICHUS, CIIOCOOHOCTH APTYMCHTHUPOBAHHO 000CHOBBIBATh CBOU
NeNCTBUS, BBIBOJIBL, (OpMYIHpPOBaTh yrBepxkaeHUs. OcBoeHHe Kypca anreOpbl obecrieunBaeT
Pa3BUTHUEC JIOTHYECKOTO MBIIIJICHUSA O6yanOIHHXC${Z OHM HCIOJIB3YHOT OCAYKTHBHBIC U
WHAYKTHBHBIE PACCYXICHHUs, 0000IEeHNe W KOHKPETHU3AlNI0, a0CTparupoBaHHE M aHAJIOTHIO.
OOyuenue anrebpe mpeArnoyiaraeT 3HAYUTEIBHBIM OOBEM CaMOCTOSITEILHOW JIESTEIBHOCTH
o0yJaromuxcs, TOITOMY CaMOCTOSATENBHOE pEIIeHHe 337ad OOYYaIOIMIMMHUCS  SBISICTCS
peanuzanuen 1esTeIbHOCTHOTO MPUHIINIIA O0yYEHUS.

B cTpykType mporpammel yueOHOTO Kypca «Anredpay yriryOlIEHHOTO N3Y4eHHUST OCHOBHOE
MECTO 3aHMMAIOT  COJEp)KaTelbHO-METonuYeckre JuHUM: «Yucna W BBIYUCICHUNY,
«AnreOpanyecKkue BBIPAKEHUS», «YPaBHEHUS W HEpaBEHCTBa», «DyHKuny». Kaxkmas u3 3tux
COJIepKaTeIbHO-METOMUECKHUX JIMHUN Pa3BUBAETCS HAa MPOTSHKEHUH TPEX JIeT U3ydeHHs Kypca,
B3aUMO/ICHCTBYS C APYTrUMU €ro JIMHUSAMU. B Xo/1e u3ydeHus kypca o0ydaromumcs TpuxoauTcs
JIOTUYECKH paccyKJaTh, UCIOJIb30BaTh TEOPETHKO-MHOXKECTBEHHBIN s3bIK. B CBs3M ¢ 3TUM B
mporpaMMmy  y4yeOHOro Kypca «Anrebpa» BKIIOYEHbl HEKOTOpPbIE OCHOBBI  JIOTHKH,
MpEe/ICTaBJICHHBIE BO BCEX OCHOBHBIX pa3lelax MaTeMaTH4ecKoro oOpa3oBaHUS U
CHOCOOCTBYIOLIME OBJAJACHUIO OOYYaIOIIMMHUCA OCHOB YHUBEPCAIBHOIO MaTeMaTU4YECKOTO
s3pika. ConepKaTeNbHOM U CTPYKTYPHOM 0COOEHHOCThIO yueOHOTro Kypca «AnreOpay sBisercs
€ro UHTErPUPOBAHHBIN XapaKTep.

Copepxanne nuHUM «Yucna W BBIUKCICHUSD CIY)KUT OCHOBOW JUIsl JaibHEHIIEro
M3Y4YEeHHUS MaTeMaTHKH, CHOCOOCTBYET Pa3BUTHIO Yy OOYYAIOIIMXCS JIOTMYECKOTO MBIIUICHUS,
(OpMHUPOBAHUIO YMEHHUSI IOJIB30BATHCS AITOPUTMAMH, a TAKKE MPHOOPETECHUIO MPAKTHUYECKUX
HABBIKOB, HEOOXOIUMBIX JUIsl IOBCEIHEBHOM KU3HU. Pa3BUTHE NMOHATHA O 4YMCIIE HAa ypOBHE
OCHOBHOTO 00111ero 00pa3oBaHUsl CBS3aHO C PAMOHAIBHBIMU U HUPPALMOHAIBHBIMU YHCIIAMHU,
(dbopMHUpOBaHHEM TPEJCTABICHUN O NEHCTBUTENLHOM 4YHCIE. 3aBEpIICHHE OCBOCHHUS YUCIOBOM
JTUHUHU OTHECEHO K CpelHeMy 001eMy 00pa30BaHuIo.

CogepxaHue JByX anreOpandeckux JIHUHUN — «AJreOpanueckue BBIPAKEHUS» U
«YpaBHEHUSI M  HEPaBEHCTBa»  CHOCOOCTBYeT  (POPMHUPOBAHUIO y  OOydarOLIUXCS
MaTeMaTHYeCKOro ammapara, HeoOXOJAMMOTO sl pelIeHUs 3aJad MaTeMaTHKH, CMEXHBIX
IIPEIMETOB U OKpYy’Karoliel peanbHocTH. Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHus y4eOHbIIH
MaTepuan TPYNIUPYETCS BOKPYT pAalMOHAIBHBIX BBhIpaXeHHH. Asredpa IEeMOHCTPUPYET
3HAUYEHUE MaTEMAaTHKH KaK S3bIKa JUIsI TIOCTPOSHUS MaTeMaTHYeCKUX MOJeNeH, ONucaHus
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MPOLIECCOB W SBICHUN peanbHOro Mupa. B 3amaum oOyueHust anrebpe BXOIAT Takke
JalbHEHIee pa3BUTHE ANTOPUTMHYECKOTO MBIIIICHUS, HEOOXOIUMOTO, B YAaCTHOCTH, IS
OCBOCHHUSI Kypca HWH(POPMATUKHA, M OBJIAJCHUEC HABBIKAMH JCIYKTUBHBIX PACCYXICHHIM.
[IpeoOpazoBanre CHMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPaKEHHUs, CIOCOOHOCTEH K
MaTeMaTHIeCKOMY TBOPYECTBY.

Conmepxanne  (HyHKIMOHATBHO-TpPAUUECKOW JIMHUM  HAIEJIeHO Ha  IOJyYeHHe
00yJaroNMMUCs 3HAHUH 0 QYHKIUAX KaK BaXHEHIIEH MaTeMaTHYECKOW MOJCTH ISl OTICAHHUS
M HCCIIEJIOBAHUS Pa3HOOOpa3HBIX IMPOIIECCOB M SBJICHUN B mpupoie U oOmectBe. M3ydenue
Marepuaiga CIOCOOCTBYET pPa3BUTHIO y OOydYaIOIIMXCS YMEHHS HCIIOJIb30BAaTh pPa3judHbIC
BBIPA3UTEIBHBIC CPEJCTBA SI3bIKA MATEMAaTUKU — CJIOBECHOTO, CHMBOJIHMYECKOTO, IpaduvecKoro,
BHOCHT BKJIaJl B (DOPMHpOBAHHUE TIPEJICTABICHUA O POJIM MAaTEMATHKH B Pa3BUTHU ITUBUIIH3AINH
Y KYJIBTYPBI.

YroyOn€HHplii  Kypc  anreOphl  XapakTepU3yeTcs HW3Y4eHHEM  JIOTIOJIHUTEIFHOTO
TEOPETHUYECKOTO amnmapaTa W CBS3aHHBIX C HAM METOJOB pEIICHHUs 3amad. Anredpa SBISETCS
SI3BIKOM JIISl OTMCAaHHWsT OOBEKTOB M 3aKOHOMEPHOCTEH, CIY)KHT OCHOBOH MaTeMaTHYeCKOTO
MozenupoBanus. [Ipu 3ToM caMu OOBEKTHI MAaTeMaTHYCCKHX YMO3AKITIOUYCHUW W MPHHSITHIE B
anredpe mpaBuiia UX KOHCTPYUPOBAHUS CHOCOOCTBYIOT (POPMUPOBAHUIO YMEHUN 00OCHOBBIBATh
W JIOKa3bIBaTh CYKJCHHUS, Pa3BHBAIOT MAaTEMAaTHYCCKYI0 HWHTYHIMIO, KpPaTKO ¥ HarJsaHO
PacKpBIBAIOT MEXaHU3M JIOTHYECKHUX MTOCTPOCHHUI M y4aT UX IMpUMEHeHnt0. TeM caMbIM anrebpa
3aHMMaeT OJHO W3 BEAYIIUX MECT B (POPMHUPOBAHUH HAYIHO-TCOPETUUYCCKOTO MBIMLICHHUS
00yJaronuxcs.

CornacHo yuyeOHOMY IulaHy B 7-9 kjaccax u3ydaeTcss Y4eOHBIM Kypc «Anrebpay,
KOTOPBIM BKIIIOYAET CIEAYIOUINE OCHOBHBIE pa3lieibl colepikaHus: «Uucia ¥ BBIYHCICHUS,
«AnreOpanyeckre BbIpaKeHUs», «YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUI.

Ha usydenue yuebHoro kypca «Anredpa» orBoautcs 408 gacos: B 7 kiacce — 136 gacoB
(4 gaca B Henenmto), B 8 kiacce — 136 yacoB (4 yaca B Heneno), B 9 kiacce — 136 yacos (4 yaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

7 KJIACC

Yuciaa v BbIYMCTIEHUS

Pannonaneupie uncna. CpaBHEHHUE, YNOPSJIOYMBAHHE M apuPMETHUECKUE JEHCTBUS C
paluMoHaNbHBIMM YKuciIaMu. YucaoBas npsiMasi, MOJ1yJlb YMCa.

Crenenb ¢ HaTypaJbHBIM IOKa3aTeleM U €€ CBOMICTBA. 3amuCh yucia B JIECATUYHOMN
MO3UIIMOHHOM CHCTEME CUMCIICHHS.

Pemenne TekcTOBBIX 3amau apudmeTHdeckuM criocoboM. Pemienune 3amad u3 peaabHOM
MPAKTUKKA Ha 4YacTH, Ha ApOOH, HA TMPOIIEHTHI, MPUMEHEHHWE OTHOLIEHUN U MPONOPIUN MpH
pElIeHnH 3a7a4, pelieHue 3a1a4 Ha JABIKeHue, paboTy, MOKYIKU, HAIOTH.

JemumocTh 1enbix unces. CBOMCTBA ACTMMOCTH.

[IpocTeie u cocTaBHbIe yncia. YéTHbIe U HeUE€THBIE yncna. [Ipu3Haku neaumocTH Ha 2, 4,
8,5,3,6,9, 10, 11. IIpu3Haku AETMMOCTH CYMMBbI U MPOU3BEACHUS LEIbIX YUCEN MIPU PEIICHUH
3a/1a4y C MPAKTUYECKUM COJIEPKAHUEM.

HaubGonpmmii o0muii nenutens U HaMMeHbIee 00Iee KpaTHOe JBYX yucel. B3aumMHO
npocThle yncna. Anroputm EBkinpa.
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Jlenenue ¢ octaTtkoM. ApudpMeTHdecKue ornepanuy HaJl OCTaTKaMu.

Auaredpanyeckue BbIpaKeHHs

BoipakeHue ¢ nepeMeHHbIMH. 3HAUEHHE BBIPAXEHUs C mepeMeHHbIMU. [IpencraBieHue
3aBHCUMOCTH MEXIy BeJIMUYMHAMHU B BUAE (POPMYIIBI.

ToxnectBo.  ToxnecTBeHHble — IpeoOpa3oBaHUsl — aJreOpauyecKux  BbIPaKEHUU.
JlokazaTeabCTBO TOXK/IECTB.

Opnounenbl. OnHOWIEH cTaHAapTHOrO BUja. CTENeHb OAHOWIEHA.

MHuorounensl. MHorowieH cranaaptHoro Buga. CreneHb MHorowieHa. CroxeHHe,
BBIUMTAaHHE, YMHOKEHHE M JIeJIeHWE MHOrowieHOB. [IpeoOpa3oBaHue HENOTO BBIPAKEHUS B
MHorouseH. Kopau MHOrousena.

@opMysbl COKPAaIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl M KBaJpaT pa3HOCTH JBYX
BBIpOKEHUH, KyO0 CyMMbl M KyO pasHOCTH [BYX BBIP@KEHHUH, pPa3HOCTh KBAJApaTOB MABYX
BBIPAKEHUH, MPOU3BEICHUE PA3HOCTH U CYMMBI JIByX BBIPQXXEHHH, CyMMa U pa3HOCTbh KyOOB
JBYX BBIPAKEHUN.

Pa3znoxxeHne MHOrowieHa Ha MHOXXUTEIH. BbpiHeceHue 00LIero MHOXKUTENS 32 CKOOKH.
Merton rpyniupoBKHy.

YpaBHeHUsI M HEpaBEHCTBA

VYpaBHenue ¢ onHou mnepemeHHou. KopeHb ypaBHeHus. CBOWCTBAa YpaBHEHHH C OJHOM
MIEpEMEHHON. PaBHOCMIIBHOCTh YpaBHEHUH. YpaBHEHHE KaK MaTeMaTHYeCKas MOJEIb PEAIbHON
CUTYaI1H.

JIuneliHOE ypaBHEHHE C OJHOM NepeMeHHOW. Uuciao KOpHEH JIMHEWHOrO YpaBHEHMS.
Pemienne TEKCTOBBIX 3aJay C TMOMOINBIO JIMHEWHBIX ypaBHEHHU. JIMHEiHOe ypaBHEHUE,
cozeprKaniee 3HaK MOJTyJIsl.

VYpaBHeHHe ¢ JAByMs TNepeMEeHHbIMH. ['paduk NHHEHHOrO ypaBHEHUS C ABYMS
nepeMeHHbIMU. CHCTeMBbl JIMHEWHBIX YpaBHEHUW C JBYMs TMEpPEeMEHHBIMH. | padudeckuii METo
pELICHHs] CUCTEMBI JIMHEUHBIX YPABHEHUW C ABYMS MEPEMEHHBIMU. PellleHre cucTeM JTMHEHHBIX
YPaBHEHHH C ABYMs IE€PEMEHHBIMM METOJIOM IIOJCTAHOBKM M METOAOM ciokeHus. Cucrema
JBYX JINHEWHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMH KaK MOJIEJb PEAIbHON CUTYaLlHH.

D yHKUUHA

Koopmunata Touku Ha mnpsmod. YuciioBble IPOMEXYTKU. PaccrosHMe MexIay IByMs
TOYKaMU KOOPJIMHATHOU MPSMOiA.

[IpsimoyronbHast cucrema KoopauHat. AOciucca M OopIuHaTa TOYKM Ha KOOPAMHATHOM
wiockoctu. Ilpumepsl rpadukoB, 3amaHHBIX Qopmyinamu. YUrTeHue TIpadUKOB peanbHBIX
3aBUCUMOCTEN.

OyHKIMOHAIbHBIE 3aBUCUMOCTU MEXy BeanuuHamu. [lonsarue ¢pynkuuu. OyHKIMsA Kak
MaTeMaTu4eckass MOJeNb peaJibHoro mpouecca. Ob6nacte omnpenesneHuss U o0JacTb 3HAYCHUN
¢ynkuuu. CrniocoOsl 3ananus Gynkuuu. I'paduk ¢pynkuuu. [ToHsaTusa MakcuMyma 1 MUHUMYMa,
BO3pacTaHMs U yObIBaHUs Ha IpUMeEpax peajbHbIX 3aBUCUMOCTEN.

Jluneiinas ¢pynkuus, e€ coiicta. ['paduk nuneriHo# ynkimu. ['paduk pynkumu y = |X|.
KycouHo-3aganHble GyHKINH.

8 KJIACC

Yuciia 1 BBIYUCICHUSA
KBangpatHsle kopHU. Apu(MeTHdecKuil KBaJapaTHBIA KOpeHb U ero cBoiictBa. [lonarue
UppalMOHAIBHOIO 4Mcia. J(edcTBUSA ¢ MppalMOHAIbHBIMM unciaamu. CBOMCTBa JEHCTBUH C
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UppaluoHaIbHBIMU ynciiaMy. CpaBHEHUE UPPALIMOHAIBHBIX YHCET.

[IpencraBienus 0 pacIIMPEHUSX YUCIOBBIX MHOXKECTB. MHOKECTBA HaTypaJIbHbIX, LENbIX,
palOHAaIbHBIX, IEHCTBUTENBHBIX YKcel. CpaBHeHUE yncell. UUCIoBbIE TPOMEKYTKU.

HeiictBust ¢ ocrtarkamu. OcrtaTku creneHed. lIpuMeHeHne ocCTaTKOB K PELIEHUIO
YpaBHEHUH B LIEJIBIX YUCIIAX U TEKCTOBBIX 3a/au.

PasMepsl OOBEKTOB OKPYKAIOLIETO MHpA, [UIMTEIHFHOCTH IPOILIECCOB B OKPYXKAIOIIEM
Mmupe. CTaHIapTHBIN BUJ YUCIIA.

Auredpanyeckue BbIpaKeHHs

Anrebpandeckast apoOb. JlomycTuMble 3HAYCHHS TMEPEMEHHBIX B APOOHO-PAMOHAIBHBIX
BbIpakeHUs1X. OCHOBHOE CBOMCTBO anredpamueckoii qpoou. CioskeHue, BBIUNTaHHE, YMHOKCHHE
U JeneHue anredpandeckux apoOeil. Beinenenue nenoi yactu anredpandeckoi Jpoou.

Pannonanbuple  BblpakeHUs.  TOXKIECTBEHHbIE  NPEOOpa3oBaHUs  PALMOHAIBHBIX
BBIPAKECHUI.

JlonycTrMble 3HA4YEHMsI MEPEMEHHBIX B BBIPAKEHUSX, COJAEPXKALIMX apUpMeTHYecKue
KBajipaTHble ~ KOpHU.  ToXJecTBEHHble  IPeoOpa3oBaHUsl  BBIPAKEHUH,  COJEpIKaIIUX
apudmMeTnyecKkue KBaapaTHble KOPHHU.

Crenenp c wnensiM IMoKazareaeM u e€ cBoiicTtBa. I[IpeoOpazoBaHue BbIpaKEHHH,
COJIepIKalUX CTEIEHHU.

YpaBHeHUsSI M HEPABEHCTBA

KBagparHoe ypaBHenune. @opmyna KOpHEW KBaJpaTHOro ypaBHeHMs. KosmmuecTBo
JNENCTBUTEIBHBIX KOPHEH KBaJIpaTHOro ypaBHeHuUs. Teopema Buera. YpaBHEHUS, CBOJUMBIE K
JUHEHHBIM YPAaBHEHUSM HWIM K KBaJpaTHBIM ypaBHeHusM. KsaapaTHoe ypaBHeHHe ¢
napaMeTpoM. PenieHne TeKCTOBBIX 3a7ad ¢ TIOMOILUBIO KBAJAPATHBIX YPABHEHUM.

JpoOHo-panoHanbHbIe  ypaBHEHUs. PemeHne ApoOHO-pallMOHAIBHBIX — YpaBHEHUH.
Pemenne TeKCTOBBIX 3amady C TMOMOIIBIO JAPOOHO-pAllMOHATIBHBIX ypaBHEHHMH. ['paduueckas
MHTEPIIpETaLys YPaBHEHUN € JBYMs IEPEMECHHBIMHU.

Uucnosele HepaBeHCTBAa. CBONCTBA YHMCIOBBIX HEPABEHCTB.

HepaBenctBo ¢ mnepemenHoi. Crtporue W HecTporue HepaBeHCTBA. CloxkeHue u
YMHOKEHHE 4YHCIOBBIX HEpaBeHCTB. OILICHMBAaHME 3HAYEHUS BbIpaXeHUs. JloKa3aTeiabCTBO
HEPABEHCTB.

[lonsiTue o0 pemeHUH HEPAaBEeHCTBA C OJHOW MEpeMEHHOW. MHOXXECTBO pelIeHHIt
HepaBeHCTBA. PaBHOCUIIBHBIE HEPAaBEHCTBA

JIuHeliHOE HEPAaBEHCTBO C OJHOM IIEPEMEHHOM M MHOJKECTBA €ro peuieHuil. Penienue
JIMHENHBIX HEPABEHCTB € OJHOM nepeMeHHON. CHCTEMBI U COBOKYITHOCTH JIMHEHHBIX HEPABEHCTB
C OJIHOM IEpPEMEHHOM. PereHne TEKCTOBBIX 3a/1a4 ¢ NOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJHOU
TIEPEMEHHOM.

DyHKUUH

OO6nactp ompeneseHUs] 1 MHOKECTBO 3HaueHuil ¢pyHkuuu. CrocoObl 3aiaHust (GyHKUIUH.
I'padpux ¢pynkumuu. Urenue cBoiicTB ¢yHkuuu no e€ rpaduxy. [Ipumeps! rpadpukoB ¢yHKuui,
OTpaXKaroIlKX peaJIbHbIE TIPOLIECCHI.

JIuneitnas QyHkiust. OyHKIUN, ONMCHIBAIOIIKE MPAMYIO U 00paTHYIO IPONOPIHOHATIbHbBIE
3aBHCUMOCTH, UX I'papUKH.

Oyuxmun y = kx, y =kx + b, y = k/x, y = x3, y = Vx, y = |x| u ux cBoiictBa. KycouHo-
3aJjaHHble (DYHKINU.

9 KJIACC
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Yucina ¥ BbIYMCICHUS

Kopenb n-ii crenenn u ero cpoiictBa. CTeneHb C palMOHAIBHBIM IIOKa3aTeaeM U eé
CBOMCTBA.

Aaredpanyeckue BbIpaKeHHs

ToxnecTBeHHble INpeoOpa3oBaHUs BBIPAKEHUHM, COAEpXKAIIUX KOpPEeHb N-il CTeneHwu.
ToxnecTBeHHbIE MPEOOpa3OBaHUs BBIPAKEHUM, COAEPIKALIUX CTENEHb C PALUOHAIBHBIM
IIOKa3aTeseM.

Ksagparuseiii tpéxuneH. KopHu kBajgpatHOro TtpéxwieHa. PasnokeHue KBaJpaTHOTO
TpEXUICHA Ha JIMHEWHBIE MHOXKHUTEIIH.

YpaBHeHUsI M HEPaBEHCTBA

bukBanpatHeie  ypaBHeHus. Ilpumepsl IpUMEHEHHMN  METOJOB  PaBHOCHIIBHBIX
npeoOpa3oBaHuid, 3aMEHbI IEPEMEHHOM, TpauuecKoro MeToia Mpu PeIIeHUH ypaBHEHUH 3-i u
4-i1 creneHeil.

Pemenue npoGHO-paliioHaNbHBIX YPAaBHEHUH.

Pemrenne cucrem ypaBHEHHI C JBYMs NEPEMEHHBIMU. PenieHue mpocTeWInX CUCTEM
HEJIMHEWHBIX YpaBHEHHH ¢ JByMsl nepeMeHHbIMH. ['paduyeckuii MeTon penieHus CUCTEMbI
HEJIMHEWHBIX YpaBHEHHMH C AByMs mHepeMeHHbIMH. Cuctema ABYX HEJIMHEWHBIX YpPaBHEHHH C
JBYMS IIEPEMEHHBIMU KaK MOJIETb PEAIbHON CUTYallNH.

UucnoBble HepaBeHCTBA. PelieHne JIMHEMHBIX HEpaBeHCTB. JloKa3aTeIbCTBO HEPABEHCTB.

KBagparHele HepaBeHCTBAa C OJHOM IEepeMEHHON. PemieHume KBaJpaTHBIX HEPABEHCTB
rpauUecKuM METOJOM U METOJOM HHTEpPBAJIOB. MeETOJ HHTEpPBAJIOB AJIS PALMOHAIBHBIX
HepaBeHCTB. [Ipocreiliue HepaBeHCTBA ¢ MapamMeTPOM.

Pemenne TeKCTOBBIX 3a7a4 ¢ IOMOIIBIO HEPABEHCTB, CHCTEM HEPABEHCTB.

HepaBeHcTBO ¢ AByMs mepeMeHHBIMH. PelneHue HepaBeHCTBAa C ABYMS IEPEMEHHBIMH.
CucremMbl HEPaBEHCTB C [BYMsSl TEepeMEHHbIMU. ['paduueckuii MeTo] pEIIeHUs CHCTEM
HEPABEHCTB C JIBYMsI IEPEMEHHBIMH.

D yHKUUHA

Oyuknusa. CBoiictBa  (GyHKIUN: HyId (QYHKIUH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA
(GyHKLIMY, TPOMEXKYTKH BO3pacTaHus M YObIBaHMS (YHKLUHU, YETHbIC U HEUETHbIC (YHKIUH,
HauOoJIblIee U HaMMEHbIIee 3HAYeHUs (DYHKLIUU.

KBagparnunas ¢yHkuus u €€ cBoiicTBa. Mcmonp3oBaHME CBOWCTB KBaapaTUIHOM
¢bynkuuu a1 pemenus 3aznad. Iloctpoenue rpaduka kBagpatuuHoil (yHkuumu. IlonoskeHue
rpaduka KBaApaTUYHON (PYHKUIUU B 3aBUCUMOCTH OT €€ Koa(puiueHToB. ['papuku yHkuuii y
=ax2, y = a(x — m)? u y = a(x — m)? +n. Hoctpoenue rpaguxos (GyHKUUHA C HOMOIILIO
npeoOpa3oBaHUil.

JHpob6uo-nuneiinas ¢pynkuus. MccnenoBanue QyHKIIHIA.

®Oynkius Y = X" ¢ HATYpaJIbHBIM MOKa3areseM N U e€ rpaduk.

YuciioBbIe M0CJIEI0BATEIbHOCTH U NPOrPECCUH

ITonsTre YK CIIOBOU MIOCJIE0BATEIBHOCTH. Koneunsie u OeCKOHEUHbIE
nocyenoBarenpbHocTi.  OrpaHuuYeHHass TOCIEN0BAaTENbHOCT. MOHOTOHHO  BO3pacTarolas
(yObIBaromasi) mocienoBaTesbHOCTh. CrocoObl 3a/1aHUs MOCIIEA0BATEILHOCTH: OMHMCATENbHBIMN,
TaOJIMYHBIN, C MOMOIIBIO (POPMYJIBI N-TO YJIeHa, PEKYPPEHTHBIH.

Apugmernueckas 1 reomeTpudeckas nporpeccuu. CBONCTBa WIEHOB apu(pMeTHUECKOH U
reoMeTpuueckoil mporpeccuil. @opMynsl N-ro uieHa apUPMETHYECKOH M T'e€OMETPHUECKOit
nporpeccuif. DopMyabl CyMMbI TEpPBBIX N UJICHOB apu(METHUECKOM U TI'eOMETPHYECKOi
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nporpeccuii. 3aaun Ha MPOICHTHI, 0AHKOBCKUE BKIIA/IbI, KPSIUTHI.
[IpencraBieHre O CXOAMMOCTH IOCJEAOBATEIBHOCTH, O CYMMHUPOBAaHUM OECKOHEYHO
yOBIBAIOIIEH TEOMETPUYECKOM MPOTPECCHH.
Meron matemaTudeckon MHAYKIMHU. [IpocTennime npuMepsl.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI YYEBHOI'O
KYPCA «AJTEBPA» HA YIJYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE Pe3yJabTaThl OCBOCHHUS MPOTPAMMBI M0 MaTEMATHUKE XapaKTEPU3YIOTCS B
YacTH:

1) naTPpUOTHYECKOT0 BOCIIUTAHUSA:

MPOSIBIECHUEM HMHTEpeca K TPONIJIOMY W HACTOSIIEMY POCCHICKOW MaTeMaTHKH,
LIECHHOCTHBIM OTHOLIEHHEM K JIOCTHKEHHUSIM POCCHUHUCKMX MATEeMaTUKOB M POCCHUHCKOM
MaTEeMaTHYECKOM IIKOJIbI, K UCIIOJIH30BAHUIO ITHX JOCTIKCHUH B APYTMX HayKaX W MPUKIATHBIX
chepax;

2) rpakIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

TOTOBHOCTBIO K BBITIOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald ero Ipas.,
MPEACTABICHUEM O MATeMAaTHYEeCKHMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYP,
SIBJICHUH, TPOIEAYP TPaXIAAHCKOTO oOIIecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCY)KJICHHIO 3TUYECKHX MPOOJIEeM, CBA3aHHBIX C NMPAKTUYECKHUM MPUMEHEHHEM TOCTHUKEHHM
HayKH{, OCO3HaHUEM BAKHOCTU MOPATBHO-ITUYECKUX IPUHIIMIIOB B IEATEIILHOCTH YYEHOTO;

3) TPy10BOI0 BOCIIUTAHUSA:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE€ B PEUICHUHM MPAKTHYECKUX 3a7ad MaTeMaTH4YeCKON
HaIpPaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTEMAaTUYECKOTO 00pa30BaHHUs Ha MPOTSHKEHUH BCel
KU3HU JJIs1 YCHEIHON Mpo¢deCCHOHANIBHON IEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHMUIA,
OCO3HAHHBIM BBIOOPOM U TOCTPOCHHEM WHIAMBUAYaJIbHON TpaekTopuu oOpa3oBaHHUs W
YKU3HEHHBIX TIAHOB C YUETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOro BOCIIUTAHMS:

CIIOCOOHOCTBIO K AMOLMOHAILHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTUYECKHX
00BEKTOB, 33/1a4, PEIICHUN, PACCYKICHHUM, YMEHUIO BUAETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOr 0 MO3HAHUS:

OpUEHTAIle B JCSITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyUYHBIX MpPEJICTaBICHUNA 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS 4YEJIOBEKa, MNPUPOAbI U O0OIIecTBa, MOHMMAaHHUEM
MaTeMaTH4YeCKOW HayKH Kak c(epbl ueloBeuecKOW MAesTeNbHOCTH, ITAloB €€ pa3BUTUS U
3HAUUMOCTHU JJIs1 Pa3BUTHUS [IMBUIIM3ALUN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKU U MaTEMaTUYECKON
KyJIbTypOM Kak CpEJICTBOM TO3HAaHUS MHUpPA, OBJIAJICHUEM HaBBIKAMH HCCIEA0BATENIbCKOM
NEeSATENbHOCTH;

6) ¢usuuyeckoro BocHUTAHHWS, (POPMHPOBAHHUA  KYJbTYPbl 3/I0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO TMPUMEHATh MAaTEMaTUYECKUE 3HAHUS B HMHTEPECAX CBOETO 3/0POBbA,
BEJICHUS 3[J0POBOTO 00pasa >KW3HU (3I0pOBOE MUTAHUE, COATAHCHUPOBAHHBIA PEXXHUM 3aHATHHA U
OTIbIXa, peryispHas Qusudeckas aKTUBHOCThH), CHOPMHUPOBAHHOCTHIO HaBhIKAa pediexcuw,
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MPU3HAHKUEM CBOETO MpaBa Ha OMIMOKY M TaKOT'O K€ MpaBa JAPYroro 4eIoBeKa;

7) 3K0JI0rN4eCcKOro BOCIIMTAHMA:

OpHEHTaIe Ha MPUMEHEHHE MAaTeMaTWYeCKHX 3HAHWU JUIsl pelIeHus 3a1ad B 00JacTu
COXPAHHOCTH OKpPY)KAIOLEH Cpenbl, IUIAHUPOBAHMSI IOCTYIIKOB M OLEHKH MX BO3MOXKHBIX
MIOCIIE/ICTBUH UIsSI OKpPYKAIOIIEeH Cpeabl, OCO3HaHHEM IJI0OATBHOTO XapakTepa KOJIOTHYECKHX
po0JIeM U TyTeH uX penieHus;

8) ajanTanMu K M3MEHSIOUIMMCS YCJIOBUAM COUMAJIBLHON U NPUPOIHOI cpeabl:

TFOTOBHOCTBIO K JICHCTBHUSIM B YCJIIOBUSIX HEONPEIEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO AESTEIbHOCTb, B TOM YHCJIE YMEHHE YUUTHCS Y APYTUX
J0JIEH, MpuoOpeTaTh B COBMECTHOM JIEATEIILHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIUU U3
OTIbITA JIPYTHX;

HEO0OXOIMMOCThIO B (OPMHPOBAHUU HOBBIX 3HAHUH, (POPMYIUPOBATH WJIEU, HMOHSTHUSA,
runoTe3bl 00 00bEKTax U SABJIEHUSX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATh JACPUIIMTHI
CcOOCTBEHHBIX 3HaHUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAI[HlO, BOCIHPUHUMATh CTPECCOBYIO
CUTYallMI0 KaK BBI3OB, TPEOYIOIIMI KOHTpPMEp, KOPPEKTUPOBATH NMPUHUMAEMblEe pEIICHUS U
nercTBUs, GOPMYIHPOBATH U OLIEHUBATH PUCKU U TIOCIEACTBUS, (GOPMUPOBATH OBIT.

METANPEIMETHBIE PE3YJIbTATDBI

B pe3ynpTare OCBOGHHWsS MPOrpaMMBl IO MaTEeMAaTHKE Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromierocss OyayT copMHUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
XapaKTepU3ylolhecs  OBJAJCHHEM  YHUBEPCAJIbHBIMU  TO3HABaTEIbHBIMH  JIEHCTBUSMU,
YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMU JIEHCTBUSIMU M YHUBEPCAIBHBIMU PETYISTUBHBIMU
NEUCTBUSIMU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1eliCTBHS
Ba3oBble JJornueckue neiicTBus:

BBISIBIISITh U XapaKTEePU30BaTh CYIIECTBEHHbIE MPHU3HAKM MAaTEMaTHYECKHMX OOBEKTOB,
MOHATHM, OTHOIICHHH MEXAy TMOHATUAMHU, (POPMYIUPOBATH ONpEACNCHUS TMOHATHUH,
YCTaHaBIIMBATh CYIIECTBEHHbIN NpHU3HAK Kiaccu(UKalMKd, OCHOBAaHUA Uil 0000ILIeHUs u
CpaBHEHHUSI, KpUTEPUU ITPOBOAUMOIO aHAIIN3A;

BOCIIPUHUMATh, (POPMYIUPOBATh U MPEOOPa30BHIBATH CYKICHHS: YTBEPIUTENIbHBIE U
OTpUIaTeNIbHbIE, €MHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISIBIISITh MaTEeMAaTUYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3W U IPOTUBOpeuHs B (hakTax,
JaHHBIX, HAONIOACHUAX W  YTBEPXKICHMSIX, TMpeanaratb KpPUTEPUH I BBISBICHUS
3aKOHOMEPHOCTEN 1 MPOTUBOPEUUI;

JieNaTh BBIBOJBI C HCIOJB30BAaHHWEM 3aKOHOB JIOTMKH, IEIYKTHUBHBIX W HHIYKTHBHBIX
YMO3aKIJIFOU€HHU I, YMO3aKJIFOUEHHU I 110 aHaJIOTHH;

pa3bupath 0Ka3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKICHHM (TIpSMbIE U OT MPOTHUBHOTO),
MPOBOJUTH  CAMOCTOSITENIFHO  JIOKa3aTeNbCTBA MaTeMaTH4eCKHX (DaKTOB, BBICTPAaUBAThH
apryMeHTalu0, TPUBOJAUTh MPUMEPHl U KOHTPIPUMEPHI, MPUMEHITh METOJ MaTeMaTUYECKOU
WHIYKIIUHA, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHoco0 perieHus y4eOHOW 3afauu (CpaBHHBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh Hawboyiee MOAXOIANIMM ¢ Y4ETOM CaMOCTOSITENILHO BBIJEICHHBIX
KPHUTEPHEB).
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Ba3oBble uccienoBarejbckue 1elicTBUS:

UCIOJb30BaTh BOMPOCH! KaK UCCIEA0BATEIbCKII HHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMPOCHI, (pUKCHpYIOIIE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSATEIILHO YCTAaHABIUBATH HCKOMOE
U 1aHHOe, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HUIINIO, MHEHUE;

MPOBOJIUTH MO CAMOCTOSITEIIFHO COCTABJIEHHOMY IUIAHY KCIIEPUMEHT, MCCIICOBAHHUE TI0
YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXKIY
co00ii;

CaMOCTOATENBHO (popMyIHpoBaTh 000OIICHNST M BHIBOJIBI IO PE3yNIbTaTaM MPOBEAEHHOTO
HAOMIOIEHUs, HCCIEIOBaHMs, JOKCIEPUMEHTa, OLEHUBATh JIOCTOBEPHOCTH  IOJIyYCHHBIX
pe3yibTaTOB, BBIBOJIOB U 0000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BHTHE TPOIECCA, a TAKXKE BBIABHTATh MPEIIOIOKEHUS O
€r0 pPa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ undpopmanmueii:

BBISBJIATH HEOCTATOYHOCTh M M30BITOYHOCTh MH(POPMALINH, TAaHHBIX, HEOOXOIUMBIX IS
peleHws 3a/1a9u;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3MPOBATh W HHTEPIPETUPOBATH HH(POPMAITUIO
pa3IMYHBIX BUIOB U (OPM MPEICTABICHUS;

BbIOMpaTh (popMy mpencTaBieHHs] MHGOPMAlMU U WJUIIOCTPUPOBATH pEIIaeMble 3aaauu
CXeMaMH, AuarpaMMaMu, HHOH rpadukoit n nX KOMOMHAIHAMH,

OIICHMBATh HAI&KHOCTh HMH(OpMAIMM 1O  KPUTEPHSIM, MPEIUIOKECHHBIM  FITH
COPMYIIMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHMKaTHBHbIE YHUBeEpPCaJbHbIE y4eOHblIe 1eCTBUA

BOCTIPHHUMATh M (OPMYJIHPOBATH CY)KICHUS B COOTBETCTBHU C YCIOBUSIMH W LEJISAMH
oO0IIeHHs, SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHS B YCTHBIX M HHCBMEHHBIX
TEKCTaxX, JaBaTh TIOSICHEHHS 110 XOJy peIIeHHs 33/1aud, KOMMEHTHPOBATH IOJy4EHHBIH
pe3yJbTar;

B XO/1¢ 00CYX/IEHHS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIaeMO#l TEMbI, MpoOIeMbl,
penraeMoil 3a/1a4u, BHICKA3bIBATh HMJCH, HAICJICHHBIC HA MOUCK PEIICHHUS, COMOCTAaBIISATH CBOU
CYXJCHHUS C CYXICHUSMH JPYTUX YYaCTHUKOB JWANIOra, OOHApYXKHMBATh PA3IMUUE U CXOACTBO
MO3ULUH, B KOPPEKTHOH (hopMe GOpPMYIHPOBATH Pa3HOTIACHS, CBOU BO3PAKECHNUS;

NPEACTAaBIATh PE3yJIbTAaThl PEUICHUS 3aJadyd, SKCIIEPUMEHTA, HCCIEIOBaHMSA, IMPOEKTa,
CaMOCTOSITEJIFHO BBIOMpaTh (opMmar BBICTYIUICHHS C y4€TOM 33/4a4 TNPE3CHTAMH |
0CcOOCHHOCTEH ayIUTOPHU;

MOHUMATh U HMCIOJB30BaTh MPEHMYIIECTBA KOMAaHIHONH M MHIUBUIYaJIbHON pabOTHI IpH
pEUICHNN YYeOHBIX MaTeMaTUYeCKHX 3aJad, NPHUHUMATh Lellb COBMECTHOM AEATEeIHHOCTH,
IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, pacrpeessaTh BUAbI padoT, JOrOBapUBaThCs,
00CYKIaTh MPOIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIIOJICH;

y4acTBOBATh B IPyNIOBBIX (popmax paboTsl (0OCyKIeHHs, 0OMEH MHEHUH, «MO3rOBbIE
IITYPMBI» M HHBIE); BBINOJHATH CBOIO YacTh pabOTBl U KOOPAMHHUPOBATH CBOM JAEHCTBUS C
JIPYrUMH 4YJ€HaMU KOMaHJbl, OIIEHMBAaTh KayeCTBO pe3yjbTaTa W KayecTBO CBOEro BKJIajga B
oOmmMit pe3yapTar Mo KpuTepusiM, chopMyIMpPOBAHHBIM YJaCTHUKAMHU B3aUMOJICHCTBUS.

PeryasitTuBHbIe YHMBepcaJIbHbIe y4eOHbIe NelicTBUS
Camoopranmsanms:
BBIBJIATE MpOOJMEMBbl Ui pelleHHs B JKU3HEHHbIX U y4eOHBIX CHTYyalMsXx,
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OPUEHTUPOBATHCS B PA3JIMYHBIX NTOAX01aX MPUHATHUS PELICHUH (MHAUBUAYAJIbHOE, IPYIIIOBOE);

CaMOCTOSITENIBHO COCTABJIATH I1JIaH, aJITOPUTM PELLEHUS 3a7auu (WM €ro YacTh), BHIOUpATh
croco® pemeHus ¢ Y4€TOM HUMEIOUIMXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATH M KOPPEKTHUPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaIH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBIH HHTEJVIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca M pe3yibTaTa pPEeHIeHUs
MaTeMaTH4eCKOH 3a/1a4ui, CAMOMOTHBAIINU M PEIICKCHH;

MPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IpPH PEUICHUM 33Ja4d, BHOCHUTH
KOPPEKTUBBl B JESATEIILHOCTb HA OCHOBE HOBBIX OOCTOSITENIBCTB, HAWJCHHBIX OLIMOOK,
BBISIBJIEHHBIX TPYJIHOCTEH;

OIICHUBAaTh COOTBETCTBUE pE3yJibTaTa JAEATEIbHOCTH IMOCTABIEHHOW LEIH U YCIOBHSIM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIH, HaXOIUTh OLINOKY, 1aBaTh OLEHKY
PUOOPETEHHOMY OTIBITY;

BBIpaXaTh SMOLMU TNPU HU3YYEHUU MaTeMaTHUYeCKUX OOBEKTOB U (aKTOB, JaBaTh
SMOIIMOHAIBHYIO OLIEHKY PELIEeHUs 3aJauu.

HNPEAMETHBIE PE3YJIbTATDBI

K xonIty 00yuenus B 7 kjacce 00y4Jaromuiics MOJYyYUT CISAYIONNUE MTPEAMETHBIC Pe3YyIbTaThI:

Yucja v BbIYMCTEHUS

Panmmonanbueie ynca.

[TepexomuTts OT omHOW (POpPMBI 3amUCH YUCEN K APYyroi (MpeoOpa3oBhIBATh JACCATUIHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEYHYIO
JECATUIHYIO APOOB).

Hcnonb3oBaTh MOHSATHS MHOXECTBA HATYPaJbHBIX YHCEN, MHOKECTBAa LEJBIX YHCEN,
MHO>KECTBA pAlMOHAIBHBIX YHCEJ NpPU pEUIeHUH 3ajady, I[POBEACHUU PACCYXKACHUU U
JI0Ka3aTeNIbCTB.

[ToHumath ¥ 0OBACHATH CMBICI MMO3UIIMOHHOMN 3alIMCU HATYPAIbHOTO YUCIIA.

CpaBHUBATh U YHOPSAIOUMBATH PALIUOHAIIbHBIC YUCIIA.

BoinonHsATh, coderass YCTHbIE U NHCbMEHHBIE MPUEMBI, apuPMETHUECKUEe JEHCTBUS C
paloHaIbHBIMU YHCIIaMHU, HCIOJb30BaTh CBOMCTBA YHUCEN U MpaBWiIa JCHCTBUM, NPUEMBI
paloHaIbHBIX BHIYMCICHUH.

BoInonHATh AeMCTBUS CO CTEMEHSIMU C HATYpaIbHBIMU MOKA3aTENISIMH.

Haxonuth 3HAa4eHHS YHCIOBBIX BBIPOKEHHM, COJEp)KAlIUX palMOHAIbHBIE YWCIa U
CTENIEHH C HATypaJbHBIM TOKa3aTelleM, MPUMEHSITh pPa3HOOOpa3Hble CIOCOOBI U TPUEMBI
BBIYHCIICHUS, COCTABJIATh W OLIEHWBATh YMCIIOBBIC BBIPAKECHHUS MPU PEUICHUH MPAKTUYECKHX
3a/1a4 U 3a/1a4 U3 APYruX y4eOHBIX MPEIMETOB.

Oxpyrniarh 4yncha ¢ 3aJJaHHOW TOYHOCTBIO, a TaK)Ke MO CMBICITY MPAKTUYECKOW CUTYalluH,
BBITIONIHATh TPHUKUAKY W OIICHKY pe3ylbTaTa BBIYUCICHHUH, OIEHKY 3HAUE€HUN YHCIOBBIX
BBIPKEHUH, B TOM UKCIIE MIPU PEHICHUH MPAKTUIECKUX 3a/1a4.

Pemath TekcToBBIEC 3371aUn apU(PMETHUYECKUM CIIOCOOOM, MUCTIOIB30BaTh TAOIHUIIbI, CXEMBI,
YepTeXH, IPyrue CpeCTBA MPEACTABICHUS JAaHHBIX TP PEIICHUH 3a/1a4.

PemaTth mnpakTUKO-OPHEHTUPOBAHHBIE 3aJa4d, CBSI3aHHBIE C OTHOIICHHEM BEIUYUH,
MIPOMOPIIMOHAIBHOCTHIO BETUYHH, MTPOLIEHTAMH, HHTEPIPETUPOBATh PE3yNIbTaThl PEUICHHs 3a1a4
C Y4€TOM OTpaHHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMH PacCMAaTPUBAEMBIX OOBEKTOB.
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JenumocTsb.

Jloka3biBaTh U MPUMEHSTH MPU PEIICHUH 3a]a4 PU3HAKU IeTUMOCTH Ha 2, 4, 8, 5, 3, 6, 9,
10, 11, npu3Haku JeIUMOCTH CyMMBI U IIPOU3BENEHUS LIENIBIX YUCEN.

PacknaapiBaTh Ha MHOYKUTENN HATYpaJIbHbIE YUCIIA.

CB00OHO OMEpUPOBATh MOHATUAMU: YETHOE YHCIIO, HEYETHOE YKCIIO, B3AUMHO MPOCTHIE
qucia.

Haxonute HawmOompmiuii OOmMA JeWTeNh M HAWMEHbIIEe oO0IIee KpaTHOE YHCeNT U
WCII0JIb30BATh UX NP PEIICHUH 33]1a4, TPUMEHSITh aroput™M EBKnaa.

OnepupoBaTb NOHATHEM OCTaTka IO MOJYJIO, NPUMEHATh CBOMCTBA CPAaBHEHHMH 110
MOJIYJIIO.

Auaredpanyeckue BbIpaKeHHs

BripakeHus ¢ mepeMeHHBIMH.

Hcnonb3oBarh anreOpanyeckyro TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B Mpoliecce
OCBOEHHUS y4eOHOr0 MaTepHara.

Haxonuth 3Ha4ueHNsI OYKBEHHBIX BRIPOKECHUH TIPH 33JaHHBIX 3HAUCHUSX MIEPEMEHHBIX.

Hcnonb3oBaTh MOHATHE TOXKIECTBA, BBIMOJHITH TOXKAECTBEHHbIE MPeoOpazoBaHUS
BBIpa)KCHUH, TOKA3bIBATh TOXKIECTBA.

MHOro4seHsl.

BrImonHATh ipeoOpa3oBaHus 1EJI0T0 BBIPAKEHHSI B MHOTOWICH NPUBEICHUEM TT0J00HBIX
ClIaraeéMbIX, pacCKpbITHEM CKOOOK.

BeImonHATE medcTBHS (CNOXKEHHWE, BBIUMTAHHWE, YMHOXXEHHE) C OJHOWICHAMH H C
MHOTOWIEHAMH, MPUMEHATH (POPMYINIBI COKpAIEHHOTO YMHOKEHHUs (KBaapaT M KyO CyMMBI,
KBaJpaT U KyO0 pa3HOCTH, PAa3HOCTh KBAJpPaTOB, CyMMa M Pa3HOCTh KyOOB), B TOM YHCJE IS
YIOPOIIEHUS BHIYUCIIECHUI.

OcymiecTBIATh pa3ioXKEeHHE MHOTOWIEHOB HA MHOMKHUTEIM C MOMOIIbIO BBIHECEHUS 3a
CKOOKHM 0O0ILero MHOXHUTEJNS, TPYNIUPOBKU ClaraéMblX, MpUMeHss (OPMYIbl COKPAIIEHHOTO
YMHOKEHUS.

[IpumensaT mnpeoOpazoBaHUs MHOTOWIGHOB JUIsl pELICHUs pa3iUYHbIX 3aJad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPAKTHKU.

Hcnonb3oBaTh CBOICTBa cTeNeHel ¢ HaTypallbHBIMU MOKa3aTeNlsIMu Ui peoOpazoBaHus
BBIPAKCHUM.

YpaBHeHUsI M HEPABEHCTBA

Pemarp nuHeliHble ypaBHEHHUs C OJHON NEPEMEHHOW, MPUMEHss IMpaBWiia Mepexojia OT
HCXOJHOTO ypaBHEHUS K pPaBHOCWIBHOMY eMmy. I[IpoBepsiTh, SBISETCS U YUCIO KOPHEM
ypaBHEHHUSI.

[TopOupats npuMepsl map Yuce, SBISIOIMIUXCS PEIICHUEeM JTUHEHHOTO ypaBHEHUS C IBYMS
MIePEeMEHHBIMHU.

Ctpoutb B KOOPAWMHATHOW IUIOCKOCTH TpauK JHHEWHOTO YpaBHEHHS C ABYMs
MIePEMEHHBIMH, MOJIB3YACh TPaUKOM, TPUBOJUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pematp cuctembl ABYX JTWHEHHBIX ypaBHEHHH C JBYMS MEPEMEHHBIMH, B TOM 4YHCIIE
rpaduuecKy.

CocTaBiaTh M pemiath JUHEHHOE ypaBHEHHE WM CUCTEMY JIMHEWHBIX YpaBHEHUU IO
YCIOBHUIO 3aJla4ui, WHTEPIPETHPOBATH B COOTBETCTBHUM C KOHTEKCTOM 3a/ladll TMOJYYeHHBIN
pe3yabTar.

DyHKUUH

Koopaunats! u rpaduku.
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N3o0paxxaTp Ha KOOPAWHATHOM TPSAMOM TOYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJAMHATaM, Jy4M, OTpPE3KH, MWHTEpBalbl, 3alUChIBaTh YHCJIOBBIE IPOMEXYTKH Ha
aIreOpanvdeckoM sI3bIKE.

Otmeuats B KOOPAMHATHOM IJIOCKOCTHU TOUYKH IO 3a/laHHBIM KOOPJAMHATaM.

OyHKIUN.

CtpouTtsh rpaduku JIMHEHHBIX QYHKITUI.

OnuceiBaTh € TNOMOIIBIO (PYHKIUN M3BECTHBIE 3aBUCHUMOCTH MEXAY BEIMYMHAMMU:
CKOPOCTb, BpeMs, pacCTOSIHUE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, IPOMU3BOJUTEIILHOCTD, BPEM,
00BEM paboTHI.

Haxonuts 3HaueHne (pyHKIMH 110 3HAYEHUIO €€ apryMeHTa.

[lonumars rpaduueckuil cnoco® NpeacTaBleHUs U aHalu3a WHGOpPMAlUMH, U3BJIEKAaTh U
MHTEPIPETUPOBATH MHPOPMAIIHIO U3 TpahUKOB peaibHBIX MPOLIECCOB U 3aBUCUMOCTEN.

Wcnonb3oBath cBoMCTBA QYHKIMI 1Sl aHAM3a rpa)UKOB peasIbHbIX 3aBUCUMOCTEN (HyIu
(GyHKIMM, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA (PYHKLIMU, IPOMEXKYTKH BO3pacTaHUs U YObIBAHUS
(GbyHKIMY, HanboJIblIee U HaUMEHbIlIee 3HaYeHUs! (PYHKIIUN).

Ucnonb3oBarh rpaduku sl MCCIeA0BaHUS MPOLECCOB U 3aBUCUMOCTEH, MPH perieHUuN
3a/1a4 U3 IpYrux yuyeOHbIX IPEIMETOB U pealbHON )KU3HU.

K xonIty 00yueHus B 8 kiacce 00y4Jaromuiics OJYyYUT CISAYIONINE MPEAMETHBIC PE3yIbTaThI:

Yucja v BbIYMCTEHUS

HppaumnonaisHble yncia.

[ToHMMaTh U UCTIONB30BATH MPEACTABICHUS O PACIIMPEHUH YUCIOBBIX MHOKECTB.

CB00OOHO OTIEpUpPOBATh MOHATUSAMU: KBaJIPATHBIN KOPEHB, apu(METUUECKHUIN KBaApaTHBIN
KOpEHb, UPPALMOHAIBHOE YHUCIO, HaXOJUTh, OLEHUBATH KBAJAPATHBIC KOPHH, UCIOJB3Yys IpHU
HEOOXOJIMMOCTH  KaJbKYJSTOp, BBINOJHATh MPeoOpa3oBaHMsl BBIPAXKEHHUHM, COJepKaIIUX
KBaJIpaTHbIE KOPHH, UCTIOJIb3YSl CBOMCTBA KOPHEH.

Hcnonp30Barh HavyallbHbIE MPEACTABICHUS O MHOYKECTBE JCHCTBUTEIBHBIX YUCEN IS
CpPaBHEHHUsSI, OKPYTJICHHUS M BBIYMCICHUHN, HM300pa)kaTh AEUCTBUTENbHBIE YWCIA TOYKAMHU Ha
KOOPJIMHATHOM MPSIMOHA.

Hcnonb3oBarh 3amucu OOJNBIIMX W MalbIX YHCEN C MOMOIIBIO JECATUYHBIX ApobOed u
creneHed uyucia 10, 3anuMchIBATH M OKPYIJISATh YHMCIIOBBIE 3HAYEHUS DPEAIbHBIX BEJIMYMH C
HCIIOJIb30BAHUEM PA3HBIX CUCTEM U3MEPEHUN.

JlemuMOoCTb.

CB0OOIHO OTIEpUpPOBAThH MOHITUEM OCTaTKa MO MOJYIIO, IPUMEHSTh CBOMCTBA CpaBHEHUN
10 MOJYJIF0, HAXOJUTh OCTAaTKU CYMMbI U MPOU3BEIECHHUS 110 JAHHOMY MOIYJIIO.

AnredOpanyeckue BbIpasKeHUsI

Jpo6HO-palinoHabHbIE BHIPAYKEHUSI.

Haxonuth nonmycTumbie 3HaUCHUS IEPEMEHHBIX B IPOOHO-PAIMOHAIBHBIX BBIPAKCHUSIX.

[IpuMeHSITh OCHOBHOE CBOMCTBO pallMOHANBHOM APOOH.

BrimonHaATe mpuBeneHue anredpandeckux Apobdel K oOrieMy 3HaMEHATENio, CIOXKEHHE,
YMHOEHUE, JISIeHNe anredpandeckux Apooei.

BoITIONHATE TOXKIECTBEHHBIE MPeoOpa30oBaHus pallMOHAIBHBIX BBIPAKECHUIA.

[IpumensaTh mpeoOpa3oBaHUs BBIPAKEHUN [ pEHICHHS pa3IW4yHBIX 3a7ad U3
MAaTEeMAaTHKH, CMEXHBIX TPEIMETOB, U3 peaIbHOMN MPAKTUKHU.

Crenenu.

[IpuMeHSITh MOHSATHE CTEMEHH C LeJIbIM ToKa3aTelieM, BBIMOJHSITH MPeoOpa3oBaHUs
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BBIPAKEHUH, COAEpKALUX CTENIEHU C LIEIbIM [IOKA3aTEIIEM.

UppanmonanbHble BEIpaKEHUS.

Haxonuth nomycThMble 3HAYE€HHsS] TEPEMEHHBIX B BBIPAXKEHHUAX, COJEPIKALIUX
apudmMeTnyecKue KBaapaTHbIC KOPHHU.

BremonsATe mpeoOpa3oBaHUs UPPANMOHAIBHBIX BBIPAKEHHWH, WCIONB3Ysl CBOWMCTBA
KOPHEH.

YpaBHeHus1 1 HEPaBEHCTBA

Pemrate kBagpaTHbie ypaBHEHUS.

Pemats npoOHO-paioHaIbHBIC YPABHEHHUS.

Pemate nuHElHBIE ypaBHEHHsS C MAapaMEeTPaMHU, HECJIOKHbBIE CHUCTEMbl JIMHEHWHBIX
YPaBHEHUH € ITapaMeTpamHu.

[IpoBOoaUTH KICCIIEIOBAHUS YPAaBHEHUN U CUCTEM YPaBHEHUI, B TOM YHUCJIE C MPUMEHEHHEM
rpagu4ecKux MpeACTaBICHUI (yCTaHABIMBATh, UMEET JIU YpaBHEHUE WM CHUCTEMa YpaBHEHUH
pELIeHHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

[lepexonuTe OT cioBecHOW (OPMYIUPOBKU 3a7auyd K €€ aiaredpanyeckol MoAenu C
MOMOIIBIO COCTABJICHUS yPAaBHEHHWS WM CHUCTEMBl ypPaBHEHHI, WHTEPIPETHPOBATh B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H MOJIYYeHHbIN pe3ynbTar.

[IpuMeHsTh CBOWCTBA YHCIIOBBIX HEPABEHCTB VISl CPaBHEHUS, OIIEHKH, peIaTh JTUHEWHbIE
HEpaBeHCTBA C OJHON MEpPeMEHHOM M HX CHCTEMbl, JaBaTh I'paUUECKyl0 WILTIOCTPALUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

D yHKUUHA

[lonumath ¥  UCHONB30BaTh  (PYHKIMOHANBHBIE TOHATUS U S3BIK  (TEPMUHBL,
CUMBOJIMYECKHE O003HAYCHUS), ONPENCNIATh 3Haue€HWE (YHKIIMU 110 3HAYCHHUIO apTyMEHTa,
OTIpeNeNsATh CBOMCTBA PYHKIHMH TIO €€ TpaduKy.

CtpouTts rpaduku (yHKIINNA , OMUCHIBATH CBOMCTBA YHCIOBOM (DYHKITUHU 110 €€ TpaduKy.

K xonIty 00yueHus B 9 kjacce 00y4Jaromuiics MOJYyYUT CICAYIONNE MPEAMETHBIC PE3YIbTaThl:

Yucaa v BLIYHCIEHUS

CB00OOIHO OMEpPUPOBATH IMOHATUSAMH: KOPEHb N-U CTENEHH, CTENEHb C PAMOHAIBLHBIM
MoKasaTeyieM, HaxXOJUTh KOPEHb N-U CTENEHH, CTEeNEHb C palMOHAJIBbHBIM IOKa3aTeseM,
WCIIOJIb3Ysl TPH HEOOXOIMMOCTH KaJbKYJIATOP, MPUMEHITh CBOWCTBA KOPHS N-UW CTEICHH,
CTEIEHU C PallMOHAIbHBIM [TOKA3aTEJIEM.

Hcnonb3oBaTh NOHATHE MHOXKECTBA JCHCTBUTEIBHBIX YHCEI MNPH PEIICHUH 3a]ad,
MIPOBEACHUH PACCYKICHHUI U I0Ka3aTENbCTB.

CpaBHMBaTh M YHOPAJOYMBATH JCUCTBUTENIbHBIE YMCIIA, OKPYIJIATH JEHCTBUTEIbHBIE
YHCIIA, BBIIOIHATH IPUKUJIKY pE3yJIbTaTa BHIYMCICHHH, OLIEHKY YHCIOBBIX BBIPAKECHUI.

Anredpanyeckue BbIpasKeHUsI

CBoOOIHO oOmepupoBaTh TOHATHEM KBaApPaTHOrO TPEXWICHA, HAXOJUTh KOPHHU
KBaJIpaTHOT'O TPEXUJIECHA.

PacknanpiBaTh KBaJApaTHBIN TPEXUIIEH HA JIMHEWHBIE MHOKHUTEIH.

YpaBHeHHUS U HEPABEHCTBA

Pematp nuHeliHbIe W KBaJpaTHbIE YPAaBHEHUS, YpaBHEHUS, CBOJSIIMECS K HUM, ApOOHO-
palMOHAJIbHBIE YPABHEHUS.

PemaTe HecioKHbIE KBaApATHBIE YPABHEHUS C IAPAMETPOM.

Pemate nuHeliHBIE HEpPaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA, HCMOJB30BATh METO
WHTEPBAJIOB, N300pakaTh pPEIIeHNE HEPABEHCTB HA YMCIIOBOU MPSMOM, 3alTUCHIBATH PEIICHHE C
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IIOMOIIBIO CUMBOJIOB.

Pemath cucTembl IBYX JIMHEHHBIX YPaBHEHHH C JBYMsI IEPEMEHHBIMU U CHCTEMBI JBYX
yYpaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHE HE SIBJISCTCS JTMHEHHBIM.

PemaTe Heci0KHBIE CUCTEMBI HEIIMHENHBIX YPABHEHUH C ITAPAMETPOM.

[IpuMeHsTH  METOABI  PaBHOCWIBHBIX  NpeoOpa3oBaHMH, 3aMEHbl  IEPEMEHHOM,
rpaM4ecKoro MeTo/1a MPH PEeIIeHNH ypaBHEHUH 3-1 U 4-i cTeneHei.

Pemate cucTeMbl JMHEWHBIX HEPAaBEHCTB, CHCTEMBl HEPABEHCTB, BKIIIOYAIOIINE
KBaJIpaTHOE HEPABEHCTBO, M300pa)kaTh PELICHUE CHUCTEMbl HEPABEHCTB HA YMCIOBOW IPSIMOMH,
3aMKChIBAaTh PELICHUE C TOMOLIbIO CUMBOJIOB.

Pemarr ypaBHEHHS, HEpaBEHCTBA W WX CHCTEMBI, B TOM 4YHCJIE C OTPAaHUYCHHUSIMHU,
HaTpuMep, B IEJIBIX YHCIax.

[IpoBOMTE HCCIIEIOBAHUS YPABHEHUH M CHCTEM YpaBHEHH, B TOM YHCJIE C IPUMEHEHUEM
rpadUYecKuX TpeaCcTaBIeHUi (YCTaHABIMBATh, IMEET JIM YPAaBHEHUE WM CUCTEMa YpaBHEHHMA
pELIeHHUs, €CIIU UMEET, TO CKOJIbKO, U IIpoYee).

Pemars TekcToBble 3ajauM  anreOpanyecKuM CHOCOOOM C TOMOIIBIO COCTABIICHUS
YpaBHEHHIA, HEPABEHCTB, UX CHCTEM.

Hcnonws3oBaTh  ypaBHEHHWs, HEpaBEHCTBA W HMX CHCTEMBI Ui COCTaBJICHUS
MaTeMaTHYeCKOH MOJIENH pPeaTbHON CHUTyallMd WM TPUKIAIHOW 3a7add, WHTEPIPETHPOBATH
MOJIy4YE€HHBIE PE3YJIbTaThl B 3aIaHHOM KOHTEKCTE.

YuciioBble N0C1€10BATEIHLHOCTH U NPOrpeccuu

CB0OOIHO omepUpoBaTh MOHATUSAMU: 3aBUCUMOCTb, PyHKIUS, Tpaduk QYyHKUINU, TpsMas
MPOTIOPIMOHANBHOCTD, JIMHEHHass (yHKIWsA, oOpaTHas MPOMOPIMOHAIBHOCTh, Tapabora,
rurnep0osa, KycouHo-3aaanHas QyHKITHS.

UccnenoBate dyaknuo mo e€ rpaduky, ycTaHaBIWBaTh CBOWCTBA (DYHKIUMN: 00JIacTh
OTpeJieNieHUsl, MHOXECTBO 3HAaueHUi, HyIu (QYHKIUH, HPOMEXKYTKH 3HAKOIMOCTOSHCTBA,
MIPOMEXYTKHA BO3pAcTaHUs U yOBbIBaHUS, YETHOCTh M HEUYETHOCTb, HAUOOJbIIEE U HAaUMEHbILIEe
3HAYEHUS, ACUMIITOTHI.

PacrioznaBate  kBajgpatuuHyro (QyHKUHMIO 10 Qopmyie, MPUBOJUTH  IpPUMEpPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHOU )KU3HU, PU3UKH, TEOMETPHUU.

Onpenenars noJjokeHUe rpaduka KBaapaTUUYHOM GYHKIMM B 3aBUCUMOCTH OT €€
K03 puImeHToB.

Crpouts rpadpuk KBaApaTHUHON (PYHKIIMHU, OMMCHIBATH CBOMCTBA KBAJAPATUUHON (QYHKIIUU
o e€ rpaduky.

Hcnonb3oBaTh CBOMCTBA KBAAPATUYHON (DYHKIIMH [Tl pEIICHUS 3a/1a4.

Ha nmpumepe kBampatiuHOd (GyHKIUU CTpouTh rpaduk ¢ynkmuu Yy =af(kx + b) + ¢ ¢
MOMOIIbIO TTpeoOpa3oBanuii rpaduka Gpyukimu Y=Ff(X).

WnnmroctpupoBath ¢ mOMOIIbIO Tpaduka peanbHyl0 3aBUCUMOCTh MM MPOIECC MO X
XapaKTepPUCTHKAM.

Apudmernyeckasi 4 reoMeTpruyecKasi Nporpeccuu

CBOOOIHO omepupoBaTh MOHATHSAMH: TOCIEIOBATENbHOCTh, apupMeTHUecKas |
reoMeTpuYecKasi Iporpeccu.

3amaBaTh MOCIEAOBATENBFHOCTH Pa3HBIMU CIOCOOAMH: OMUCATENbHBIM, TAaOJIHYHBIM, C
MOMOIIBI0 (POPMYITBI N-TO YieHa, PEKYPPEHTHBIM.

BEITIONIHATE BBIUMCIECHHS] ¢ UCHOJB30BaHHEM (GOpMYyT N-TO 4ieHa apu(PMETHUECKOU u
reOMETPUYECKO Mporpeccuii, CyMMbI IIEPBBIX N YICHOB.

N300paxkaTh 4aeHbl TOCIEI0BATETHHOCTH TOYKAMH Ha KOOPIUHATHOMN TUIOCKOCTH.
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Pemare 3amaun, cBA3aHHBIC ¢ YMCIOBBIMH IOCJICAOBATCILHOCTIMH, B TOM YHCJIC 3aJa4u
U3 peaIbHOM JKU3HH (C MCIIOIH30BAHUEM KAIBKYIATOPA, IU(PPOBBIX TEXHOJIOTHH).

PacriozHaBath ¥ MPUBOAKUTH NMPUMEPHI KOHEUHBIX U OSCKOHEUHBIX MOCIIEI0BATEIBHOCTEH,
OTPAaHUYEHHBIX IOCJICIOBATEIILHOCTEH, MOHOTOHHO BO3PACTAIOIINX (yObIBarOIINX)
MOCJICIOBATCILHOCTEH.

Nmers mpencTtaBieHHE O CXOAMMOCTH TOCIEIOBATEIBLHOCTH, YMETh HAaXOJUTh CYMMY
0ECKOHEYHO yOBIBAIOIICH reOMETPUICCKON TPOTPECCHH.

[IpuMeHsTh METOT MAaTEMATUUYECKOM MHIYKIIUU TIPH PELICHUH 3a/1a4.
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TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KoJunuecTBo yacoB DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
B NPorpamMmbl Bcero KO;TP OJLHBIE HpﬁaKaneckne o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 UNCJIA U BBIMNCJIEHUW L. 11 1
PannonanipHbIe ynciia (IOBTOPEHNUE)
O VYHKINN. KoopauHats! n
2 17 1
rpaduxu. OyHKuu
3 AJITEBPAMYECKUE BbIPAXXEHI . 7
Bripaxenus ¢ nepeMeHHBIMU
4 YPABHEHI 1 CUCTEMBI 10 1
YPABHEHMWMU. Jluneiinbie ypaBHEHUs
5 UNCJIA U BBIYUCJIEHUS. Crenens ¢ 6
HaTypaJbHbIM [TOKa3aTeJIeM
AJITEBPANYECKUE BbIPAKEHIM L.
6 23 1
MHorouseHsl
7 AJI'EBPANYECKUE BbIPAKEHI . 14 1
DopMyIIbl COKPAIEHHOTO YMHOXKEHUS
8 UUCJIA YU BBIHUCJIEHMA. JlenumocTh 10
9 OYHKIWUN. Jluneiinas pyHkuus 16 1
YPABHEHNMS 1 CUCTEMBI
10 YPABHEHHMMU. Cucrembl TMHENHBIX 14 1
YpaBHEHUI
11 [ToBTOpEeHnue, 060061IeHNE, 8 1
cUCTEeMaTu3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 8 0

13
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8 KIIACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpomsmbie | TpakTiueckie (uu¢posrIe)
NPOrpaMMmblI Bcero paGoTLI paGoTLI gzg;;(c):fnenbﬂme
1 YPABHEHUA 1 HEPABEHCTBA. 20 1
HepaseHnctBa
2 UNCJIA U BBIYMCIIEHU . KBaapaTHbiii 17 1
KOPEHb
3 YPABHEHUA 1 HEPABEHCTBA. 17 1
KBagparHbsle ypaBHEHUS
4 AJITEBPANYECKUE BBIPAXXEHUA. 17 1
JpoOHO-panroHaIbHbIE BRIPAXKEHUS
5 YPABHEHUA 1 HEPABEHCTBA. 19 1
Jlpo6HO-panoHabHbIE YpaBHEHUS
6 OYHKINN 15 1
7 AJITEBPANYECKUE BBIPAKEHN L. 14
Crenenun
8 UUCJIA Y1 BBIHUCJIEHMA. JlenumocTh 7 1
9 [ToBTOpEHME, O606IHCHI:IC, 10 1
cUCTEMaTu3alus 3HAaHUM
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 8 0

13
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9 KUIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
n/n NPorpamMmbl Bcero KonTponnasic | IlpaxTrieckHe o0pa3oBaTe/bHbIE
padoTsbI padoThI pecype
1 OVYHKINN 25 1
2 YPABHEHUA 1 HEPABEHCTBA. 15 1
KBagpaTHble HepaBeHCTBA
3 YPABHEHUA 1 HEPABEHCTBA. o5 1
YpaBHEHUsI, HEPABEHCTBA M X CHCTEMBI
4 UM CJIOBBIE ITOCJIEAOBATEJIBHOCTHU o5 1
U ITPOI'PECCHUN
5 AJITEBPAMYECKUWE BBIPAXXEHI L. 12 1
CreneHsp C pallMOHAIBLHBIM MTOKa3aTeIeM
5 HOBTOPGHI/IG, 000011eHre, CUCTEMATHU3ALUS 34 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 6 0

13
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
ara uudposbie
Ne n/m Tema ypoka A
yp Beero Ko;Tpo.m)Hble HpﬁaKTI/I'IECKHe Wiydennsi | 06pa3oBATEbHbIC
padoTsI padoThbI pecype
1 [ToBTOpenue. PanionanbHbIe yncia 1
[ToBTOopenue. CpaBHEeHUE,
2 YHOPSAJ0OYMBaHUE U apuPMETHUECKHE 1
JEHCTBUS C pallMOHAIBHBIMUA YHCIIAMHU
3 [ToBTOpenue. Yucnosas npsimas, 1
MO/TyJIh YHCIIa
[ToBTOpenue. I[IponeHTsl, 3anuck
4 MPOIICHTOB B BUJIE ApoOH U TpoOu B 1
BH/JIE NTPOIICHTOB
5 [ToBTOpenue. Tpu OCHOBHBIE 3a/1a4n HA 1
MIPOLICHTHI
6 [ToBTOpenue. Tpu ocHOBHBIE 3a1aUu Ha 1
MIPOLICHTHI
7 [ToBTOpeHue. Penienne TeKCTOBBIX 1
3a/1a4 apuPMETHIECKUM CIIOCOOOM
[ToBTOpenue. Pemenue 3amay u3
8 pealbHOM MPAKTUKHU HA YacTH, Apoou, 1
MPOLIEHTHI, IPUMEHEHUE OTHOLUIEHUN U
MPONOPUHUI [TPU PELICHUH 3a/1a4
IToBTOpenue. Pemenne 3amau u3
9 pearbHOM MPAaKTUKHU HA YacTH, Apoou, 1
MPOLIEHTHI, TPUMEHEHNE OTHOLIEHUN U
MPONOPUHUIA ITPU PEIICHUN 3a/1a4
10 [ToBTOpenue. PeasbHbie 3aBUCUMOCTH; 1

PCIICHUC 3a/1a4 Ha IBUKCHUC, pa60Ty,

13
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IIOKYIIKH, HAJIOT'HU

KonTtposneHas paboTa o teme

11 " " 1 1
PanmonasnbHbie ynciia

12 Koopaunara Touku Ha npsiMoi

13 YmncaoBbIe TPOMEKYTKU

14 HUucnoBsle MPOMEKYTKH 1

15 PaccrosiHue Mex Iy IByMsI TOUKAMH 1
KOOPAMHATHOW NPSMOUN
[IpssMoyronpHas cucteMa KOOpANHAT.

16 Alctrcca 1 opJIMHaTa TOYKH Ha 1
KOOPJIMHATHOM MJIOCKOCTH
[IpssMoyronpHas cucteMa KOOpANHAT.

17 AOcmrcca 1 opiMHATa TOYKH Ha 1
KOOPJIMHATHOM MJIOCKOCTH

18 [Ipumeps! rpaguKoB, 3aJaHHBIX 1
dhopmynamu

19 Utenue rpaduKoB peaibHBIX 1
3aBUCUMOCTEN

20 OyHKIMOHAIBHBIE 3aBUCUMOCTU MEXTY 1
BEJTMYMHAMU
[Tonsarue Gpynkumu. OyHKINS KakK

21 MaTeMaThdecKas MoJIelb PEabHOTO 1
rpoiecca
[Tonsitne pynkunu. OyHKIUSA KaKk

22 MaTreMaThdecKas MoJIelb PEabHOTO 1
rpoiecca
[onsitue pyHkuu. OyHKIMS Kak

23 MaTreMaThudeckas MoJIeNb PEabHOTO 1
rpoiiecca

24 Ob6nacTh onpeaeneHus U 00IacTh 1

3Ha4eHUN QYHKIUH

13
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o5 Ob6nacTh onpeaeneHus U 00JIacTh 1
3HaYeHUH QYHKITUH

26 Cnioco6sb1 3a1anust pyHKIMN 1

27 I'padux GyHKIIH

28 'I'<0HTpOJII)Ha$I pabota o Teme 1 1

Koopaunats! u rpadukn. Oyaxmmm"

29 BripaxkeHune ¢ nepeMeHHBIMU. 3HAYCHHE 1
BBIPKCHHUS C IIEPEMEHHBIMU

30 BripaxkeHune ¢ nepeMeHHBIMU. 3HAYCHHE 1
BBIPKCHHUS C IIEPEMEHHBIMU

31 BeIpaxenue ¢ nepeMeHHbIMU. 3HaYEHUE 1
BBIPKCHHUS C TIEPEMEHHBIMHU

32 [IpencraBnenne 3aBUCUMOCTHA MEKITY 1
BEJIMYMHAMH B BUE (HOPMYITBI

33 IIpencraBneHne 3aBUCUMOCTH MEXY 1
BEJIMYMHAMHU B BUE (POPMYIIbI

34 Brruucnenus mo popmynam 1

35 Brruucnenus mo ¢popmynam

36 YpaBHeHuUE ¢ OJTHON TEPEMEHHOM. 1
Kopenp ypaBHeHUs

37 CBolicTBa y?aBHeHI/H?I C OJTHOU 1
epeMEeHHON

38 CBoiicTBa yPaBHeHHIZ C OJTHOU 1
NepeMEeHHON

39 PaBHOCHIBHOCTH YpaBHEHHIA 1

40 VYpaBHeHHE Kak MaTeMaTiyecKas 1
MOJIENb PeaJbHON CUTYyalluu

41 Uucio KOpHEHN JIMHENHOTO ypaBHEHUS 1

42 Uucio KOpHEHN JIMHENHOTO ypaBHEHUS 1

43 PerieHne TEeKCTOBBIX 33/ja4 C TOMOUIBIO
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JIMHENHBIX YPaBHEHUN

JIuneliHOE ypaBHEHHE, COACpKaLIee

44
3HAK MOJTYJIsS
KonTposnsHas paboTa o temam

45 "BoIpaskeHus ¢ nepeMeHHbIMU",
"JluneiiHble ypaBHEHUS"

46 CreneHb ¢ HaATypaJIbHBIM MTOKA3aTEIEM

47 CBoiicTBa CTENEHU C HATYpaJIbHBIM
ImokasarejeM

48 CBoiicTBa CTENEHU C HATYPaJIbHBIM
rmokasarejeM

49 CBoiICTBa CTENEHU C HATYPAJIbHBIM
nokasarejeM

50 3ammch tmcnit B JIECATUIHOM
MO3UI[MOHHOM CUCTEME CUMCIICHUS

51 3amnuch qncnzvt B JIECSITUYHOU
MO3UI[MOHHOM CUCTEME CUMCIICHUS

59 Onnounenbl. OQHOWIEH CTaHIAPTHOTO
Buga. CTerneHb OJHOWIEHA

53 Onnounenbl. OTHOWICH CTaHIAPTHOTO
Buga. CteneHb OJHOWIEHA
Mmuorouiensl. MHOro4JIeH

54 craHaptHoro Buja. CTeneHb
MHOT'OWJIEHA
MHorouneHsl. MHOro4JieH

55 cranjaptHoro Buja. CTeneHb
MHOTOYJICHA

56 Cl10)KeHHE ¥ BEIYUTAaHUE MHOTOYJICHOB

57 Cl10)KeHHE U BBIYUTAHHE MHOTOUYJICHOB

58 CI10)KxeHHE U BEIYUTAaHHE MHOTOYJICHOB
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59 YMHOKEHUE U JIETICHHE MHOTOUYJIEHOB 1

60 YMHOKEHHE U JISJICHHE MHOTOWICHOB 1

61 YMHOKEHUE U JIETICHUE MHOTOUYJICHOB 1

62 YMHOKEHHUE U JICJICHHE MHOTOWICHOB 1

63 [IpeoOpa3oBanwme 1EIOTO BEIPAKESHUS B 1
MHOTOYJICH

64 [IpeobOpazoBaHue 11€0TO BHIPKEHUS B 1
MHOTOWICH

65 [IpeobpazoBaHue 11€10TO BHIPKEHUS B 1
MHOTOWICH

66 KopHu MHOTOUIICHA

67 KopHau MHOTOWIIEHA
ToxnectBo. ToXAECTBEHHBIE

68 peoOpa3oBaHMs aITreOpanIecKuX 1
BBIPAKECHUU
ToxnectBo. ToKIECTBEHHBIC

69 npeoOpazoBaHus aredpandecKux 1
BBIPAKCHUUN
ToxnectBo. ToKIEeCTBEHHBIE

70 npeoOpazoBaHus aIreOpandecKux 1
BBIPAKCHUN
ToxnectBo. ToKaEeCTBEHHBIE

71 peoOpazoBaHus anreOpandecKux 1
BBIPAXECHUHN
ToxnectBo. ToxxnecTBEHHBIE

72 npeoOpa3oBaHus aNreOpandecKux 1
BBIPAXKCHUI

73 JlokazaTenbCTBO TOXKIECTB 1
KoHnTponsHas pabota no Temam

74 "CreneHp ¢ HaTypaJbHBIM 1

moka3zareneMm", "MHoOro4ncHs!"
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KBanpar cymmbl U KBajipaT pa3HOCTH

75 . 1
JIBYX BBIpaXKEHUU

76 Ksagpar C}\/JMMI)I HECKOJIbKHX 1
BBIpKCHUI

77 Ky6 CyMMI)E 1 KyO pa3HOCTH JIBYX 1
BBIpAKCHUI

78 Pa3HOCTB KBapaTOB IBYX BBIPAKECHUN 1

79 HpOI/I3Be)16fH/I€ Pa3HOCTH U CYyMMBI JIBYX 1
BBIpKEHUI

80 HpOI/I3Be)163-II/I€ Pa3HOCTH U CYyMMBI JIBYX 1
BBIpAKEHUI

81 Cymma u pi13Hocn, KyOOB JIBYX 1
BBIpKEHUIN

82 CymmMma n PasHOCTE KyOOB JABYX 1
BBIPAKCHUU

83 Pasnoxxenne MHOrO4IeHa Ha 1
MHOHUTEIHN
[IpousBenenmne pa3HOCTH CYMMBI JIBYX

84 BBIpAKEHUH, CyMMa U pa3HOCTb KyOOB 1
JIBYX BBIPAXKCHUI

85 Pasnoxxenne MHOro4IeHa Ha 1
MHOKUTEIHN

86 Brinecenne o011ero MHOXKHUTEIS 3a 1
CKOOKH

87 MeTto1 rpynnupoBKU 1

88 'ISOHTpOHLHaH pabora 1mo Teme 1

DopMynbl COKPAIIEHHOTO YMHOXKEHUS"

89 Jemumocts nenbix uncell. CBoicTBa 1
JEITUMOCTH

90 Jemumocts nenbix uncen. CBoMcTBa 1

JACITNMOCTH

13
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91 Hp()"CTBIe U COCTaBHbIC yncia. YETHBIE U 1
HEYETHBIC YHCIIa
92 [Ipusnaku nenumoctu Ha 2, 4, 8, 5, 3, 6, 1
9,10, 11
93 [Mpu3naku nenmumoctr Ha 2, 4, 8, 5, 3,6, 1
9,10, 11
[Tpu3HaKH IETUMOCTH CYMMBI U
94 MIPOU3BEICHNUS TIEITBIX YUCEI TIPU 1
peleHnn 3a1a4
HauGonpimii o0mmii 1eauTens u
95 HaMMeHbIIIee o0IIee KpaTHOE ABYX 1
qrcen
96 B3aumHO mpocTeie ynciia 1
97 Anroput™m EBknupa. Jlenenue ¢ 1
OCTAaTKOM
98 CpaBHeHUS LENbIX YUCEI 0 MOAYIIO 1
HATypaJIbHOTO YKcia
99 Jluneiinas QyHkums, e€ CBOMCTBa 1
100 Jluneiinas Gynkums, e€ CBOMCTBA 1
101 Jluneiinas Gynkums, e€ CBOMCTBa 1
102 I'paduk muHelHOM GyHKIMN 1
103 I'paduk muHeliHoM GyHKIMN 1
104 I'pacduk nuHeitHON GyHKIMH 1
105 I'pacduk nuHeitHON QyHKIMH 1
106 I'paduk pynkmm y =| x | 1
107 I'paduk pynkmm y =| x | 1
108 I'paduk pynkmm y =| x | 1
109 I'paduk pynkimm y =| x | 1
110 KycouHo-3a1anHbIe QYHKITUH 1
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111 KycouHo-3agannpie QyHKInuu

112 KycouHo-3agannbie QyHKINUN

113 KycouHno-3agannbie GyHKIHH

114 'I'<0HTpOJII)Ha$I pa60TaUH0 TeMam

Henumocts", "Jluneitnas pynkuus"

115 YpaBHeHME ¢ ABYMs IEPEMEHHBIMU

116 YpaBHeHUE ¢ IByMs IEPEMEHHBIMU

117 I'pacduk nuHEHOTO ypaBHEHUS C ABYMS
nepeMEHHBIMHU

118 I'pacduk nuHEtHOTO ypaBHEHUS C ABYMS
nepeMEHHBIMHU

119 Cucremsbl TMHENHBIX YPAaBHEHUH C
JIBYMSI TIEPEMEHHBIMHU

120 Cucremsbl TMHENHBIX YPAaBHEHUH C
JIBYMsI IEPEMEHHBIMU
I'paduaeckuit MeTo ] pereHus CUCTEMBI

121 JIMHEWHBIX YpaBHEHUH C IBYMS
TIePEeMEHHBIMU
I'paduaeckuit MeTo ] pereHus CUCTEMBI

122 JIMHEWHBIX YPaBHEHUH C IBYMS
MIepeMEHHbIMU
Pemenue cuctem TMHEHHBIX YpaBHEHUM

123 C IBYMS IEPEMEHHBIMH METOI0M
MOJICTAHOBKU U METOJIOM CJIOKCHHUSI
Pemenue cucreM TMHEWHBIX ypaBHEHUI

124 C IBYMS IEPEMEHHBIMH METOI0M
MOJICTAHOBKH ¥ METOJIOM CJIO’KEHUS
Pemenue cucteM TMHENHBIX ypaBHEHUMN

125 C IBYMS IEPEMEHHBIMU METOI0M
MIOJICTAHOBKH ¥ METOJIOM CJIO’KEHUS

126 Pemenue cucreM JIMHEWHBIX YpaBHEHUI

14
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C ABYM: IEPCMEHHBIMU MCTOJ0OM
IOACTAaHOBKHU M MCTOAOM CJIOKCHHA

Cucrema 1ByX JTUHEHHBIX YpaBHEHUH ¢
127 JBYMsI IEPEMEHHBIMU KaK MOJIEIb 1
peanbHOM CUTyallun

KonTponbHas paborta 1o teme
"CucTeMbl JINHEWHBIX YpaBHEHH"

128

[ToBTOpenue u 06061eHne. Beipaxxenus
C NNICPEMCHHBIMU

129

[ToBTOpenue u 06061meHue. CTenexs ¢
HATYpaJIbHBIM ITOKA3aTEeIIEM

130

[ToBTOpenue u o6o6menne. OqHOUTIECHBI
1 MHOT'OYJICHBI. TO)K}ICCTBCHHBIC
npeoOpa3oBaHus ANre0pandecKux
BBIPAKECHUUN

131

[ToBTOpenue u 06o6menne. PopmMyIbl

132 N
COKPAIEHHOTO YMHOXEHHSI

[ToBTOpEeHME M 000OIIECHNE.

133 Koopaunats! 1 rpaduxu.

[ToBTOpeHue u o6o6menue. JlnneitHas 1

134 N 9
GbyHKIMS 1 €€ CBOICTBA

135 Hroropas koHTpoJIbHAS paboTa 1 1

[ToBTOpeHue u o6o0meHue. Pemenue
136 CUCTEM JIMHEHHBIX YPaBHEHUN C ABYMS 1
epeMEHHBIMH

OBIIEE KOJIMYECTBO YACOB ITO

I[TIPOTPAMME 136 8
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8 KUIACC
KosuuecTBo yacoB DJIeKTPOHHBbIE
ara uudpoBbIe
New/m | Tema ypoxa Beero Konrpoabubie | IIpakTHyeckue fllsyq CHHSI 06[? a[; OBATEIBLHBIE
padoTsbI padoThI pecype
1 YucnoBsle HEpaBEHCTBA 1
2 CBoJicTBa YHCIOBBIX HEPABEHCTB 1
3 CBOHCTBA YHCIIOBBIX HEPABEHCTB 1
4 JlokaszaTenbCTBO HEPABEHCTB 1
5 HepaseHnctBo ¢ nepemennoi. Ctporue u 1
HECTPOTHE HEPAaBEHCTBA
6 HepasenctBo ¢ nepemennoi. Ctporue u 1
HECTPOTHE HePaBEHCTBA
CrnosxeHre 1 yMHOXKEHUE YHUCIIOBBIX
7 HepaBeHCTB. OIICHUBAaHWE 3HAUCHUS 1
BBIPAKEHUS
CrnosxeHre 1 yMHOKE€HHE YHCIIOBBIX
8 HepaBeHCTB. OlICHUBAaHWE 3HAYCHUS 1
BBIPAKEHUS
[TonsiTHe 0 pereHn: HepaBeHCTBa C
9 OJIHOM TIepeMeHHO. MHOXeCTBO 1
pelIeHn HepaBeHCTBA
[TonsiTHe 0 peleHn HepaBeHCTBA C
10 OJIHOM TIepeMeHHO. MHOKeCTBO 1
pelIeHn HepaBeHCTBA
11 PaBHOCHIIbHBIEC HEpPABEHCTBA. 1
HepaseHcTBo-ciencTaue
12 UucoBele TPOMEKYTKH 1
13 JIuHeltHOE HEPAaBEHCTBO C OJTHOU 1

nepeMeHHoﬁ 1 MHOXXECTBO €Io peIJ.IeHPII:I

14
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Pemrenne mMHENHBIX HEPABEHCTB C OJJTHOM

14 . 1
TepeMEHHON

15 Pemmenue H%Heﬁme HEPABEHCTB C OJIHOU 1
TepeMEHHON

16 Pemmenue H%Heﬁme HEPABEHCTB C OJTHOM 1
TepeMEHHON

17 CucreMsl JHLIHefIHHX HEPABEHCTB C OJTHOM 1
TIepeEMEHHOMN

18 CucreMsl JHCIHefIHHX HEPABEHCTB C OJTHOM 1
TIepeEMEHHO N
Pemienne TeKCTOBBIX 3a71a4 C IIOMOIIIBHIO

19 JIMHEWHBIX HEPABEHCTB C OJTHOM 1
TepeMEHHO N

20 'I‘<0HTpOJ'IBHaSI paboTa 1o Teme 1

Hepasencrtpa"

21 KBanparusie kopHu 1

29 Apn(bM%TquCKm?I KBaJIpaTHBI KOPEHb U 1
€ro CBOMCTBA

23 ApI/I(bMETquCKHﬁ KBaJIpaTHbIA KOPEHb U 1
€ro CBOMCTBA

24 [lonaTHEe HppalMOHATIBHOTO YUCIIA. 1
JleficTBUSI C MppalMOHAIBHBIMU YUCIIAMU

o5 CaolicTBa ACHCTBUI C UPpALTMOHATBLHBIMU 1
YUCJIAMU

26 CaolicTBa ACHCTBUI C UPpALTMOHATBLHBIMU 1
YUCJIAMU

27 CpolicTBa AEUCTBUM ¢ UppallMOHATIbHBIMU 1
YUCIIAMH

28 CpaBHEHHNE MppallMOHAIBHBIX YUCEI 1

29 CpaBHEHUE UppaIMOHAIBHBIX YUCEIl 1

14
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30

MHO03kecTBO IeHCTBUTCILHBIX YUCEI.
[IpencraBnenus o paclIupeHUsaX
YHCJIOBBIX MHOKECTB

31

JlonycTuMBbIe 3HA4YEHHUSI IEPEMEHHBIX B
BBIPAXKEHUSX, COAEPKAIUX
apu(pMeTHIECKIE KBaIpaTHBIE KOPHU

32

JlonmycTuMBbIe 3HAYEHHUSI IEPEMEHHBIX B
BBIPAXKEHUSX, COAEPKAIUX
apudmeTryecKue KBapaTHble KOPHU

33

ToxxnecTBeHHBIE TPeOOpPa30BAHUS
BBIPAKEHUH, COACPIKAIINX
aprdMeTHIECKIe KBaIpaTHhIe KOPHU

34

ToxnecTBeHHbIe MpeoOpa3zoBaHUs
BBIPAXKEHUH, COJIEp KaIIUX
apudmeTryecKkue KBaapaTHble KOPHU

35

ToxxnecTBeHHBIEC TPEOOPa3OBAHUS
BBIPAKEHUH, COACPKAIINX
aprudMeTHYECKUE KBAIpaTHhIe KOPHU

36

ToxnecTBeHHbIe MpeoOpa3zoBaHUs
BBIPAKEHUH, CoAepKaIIuX
apudmeTryecKkue KBaapaTHble KOPHU

37

KounTposnbHas pabota o teme
"KBanpatHbliii KopeHb"

38

KBanpatHoe ypaBHeHHE

39

dopmyra KopHEH KBaJIpaTHOTO
ypaBHeHus. KonnuecTBo
NeCTBUTENBHBIX KOPHEH KBaJIPaTHOTO
ypaBHEHUS

40

dopmyia KOpHEH KBaIpaTHOTO
ypaBHeHus. KonnuectBo
JNEHUCTBUTEIIBHBIX KOPHEU KBAaAPAaTHOIO
ypaBHEHUS

14
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PopmyIta KOpHEU KBaIpaTHOIO

a1 ypaBHeHus1. KonnuectBo 1
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO
ypaBHEHUS
PopmyIia KOpHEW KBaJIpaTHOTO

42 ypaBHeHus. KomnuectBo 1
JIEMCTBUTEIbHBIX KOPHEW KBaJAPATHOTO
YpaBHEHUS

43 Teopema Buera

44 Teopema Buera
VYpaBHeHUsI, CBOIUMBIE K TUHEHHBIM

45 YPAaBHEHUSAM WJIN K KBaJIPATHBIM 1
YpaBHEHUSIM
VYpaBHEHUsI, CBOTUMBIE K TUHEHHBIM

46 YpaBHEHUSIM MW K KBaJIPATHBIM 1
YpaBHEHUSIM

47 KBanpatHoe ypaBHEHHE C TapaMeTpoOM 1

48 Pemenue kBaipaTHBIX YpaBHEHUN C 1
rapamMeTpamu

49 Pemenue kBaipaTHBIX YpaBHEHUU C 1
rapamerpamu

50 Pemenue kBaipaTHBIX YpaBHEHUH, 1
CoZIepXKalIuX 3HAK MOIYJIsS

51 Peuienne kBagpaTHbIX ypaBHEHUH, 1
CoZIepXKalIuxX 3HaK MOIYJIs

59 VYpaBHEeHUE Kak MaTeMaTH4ecKasi MoJIelb 1
peabHOM CUTyalluu

53 Pemenue TeKCTOBBIX 3aJa4 ¢ TOMOLIBIO 1
KBaJPAaTHBIX YPaBHEHU

54 KonTponsHas pabota no teme 1 1
"KBanpaTtHbsle ypaBHeHuUs"

14
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95 PannoHasibHbIE BBIPAYKEHUS 1

56 ToxnecTBeHHBIE TPe0Opa3zoBaHUs 1
panMoOHATBHBIX BEIPAKECHUH

57 ToxmecTBeHHBIE TPe0Opa3oBaHUs 1
panMoOHATBHBIX BEIPAKCHUH

58 ToxmecTBeHHBIE TPe0Opa3oBaHUs 1
panMoHATBFHBIX BEIPAKCHUH

59 ToxmecTBeHHBIE TPe0Opa3oBaHUs 1
paMoOHATBFHBIX BEIPAKCHUH
AnrebOpaundeckas 1po0b. JlomycTumblie

60 3HAa4YCHUs IEPEMEHHBIX B IPOOHO- 1
paIMOHATLHBIX BEIPAKCHUSIX
Anrebpandeckas n1po0b. lomycTumblie

61 3HAYEHUS IEPEMEHHBIX B APOOHO- 1
paIMOHATIbHBIX BBIPAKEHUSIX
Anrebpandeckas n1po0b. [lomycTumbie

62 3HAYCHHS TIEPEMEHHBIX B JPOOHO- 1
paIMOHATIbHBIX BBIPAKEHUSIX

63 OCHOBHOE CBOMCTBO are0pandecKou 1
Ipoou

64 OCHOBHOE CBOMCTBO are0pandecKou 1
npoou

65 CrnosxeHue ¥ BBIYUTaHHE alreOpanvdecKux 1
npooei

66 CrnosxeHure ¥ BBIYUTaHHUE alreOpanvdecKux 1
npooOei

67 YMHOXKEHHE U JIefIeHHe alredpanyeckux 1
npooeit

68 YMHOXKEHHE U JIeNIeHHEe anredpanyeckux 1
npooeit

69 YMHOXKEHHE U JIeNIeHHe alredpanyecKux 1

14
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napooeit

70

BosBenenue anredpandeckoit 1podu B
CTCIICHb

71

KonTtposnsHast padota no Teme "/[podHo-
paloHaIbHbIE BEIpAKEHUS"

72

JpoOHO-panoHAIbHEIC YPaBHEHUS

73

Pemenue npoOGHO-paliioHaNbHbBIX
YpPaBHEHUH, CBOISIIMXCS K TUHEHHBIM
YPAaBHEHUSAM

74

Pemenue npoOGHO-paliioHaNbHbIX
YpaBHEHUH, CBOISIIMXCS K TUHEHHBIM
YpaBHEHUSIM

75

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUH, CBOISIIMXCS K TUHEUHBIM
YpaBHEHUSIM

76

Pemenne npoOHO-paiOHATBEHBIX
ypaBHEHUH, CBOSIIMXCS K KBaIPATHBIM
ypaBHEHUSIM

77

Pemenne npoOHO-paimOHATBHBIX
ypaBHEHUH, CBOISIIMXCS K KBaJIPATHBIM
ypaBHEHUSIM

78

Pemenne npoOHO-paimOHATBHBIX
ypaBHEHUH, CBOSIIMXCS K KBaJIPATHBIM
ypaBHEHUSIM

79

Pemenne npoOGHO-paiioHaTbHBIX
YpaBHEHUH METOJ0M 3aMEHBI
TIEPEMEHHOU

80

Pemenue npoOGHO-paioHaTbHBIX
YPaBHEHUN METOJIOM 3aMEHBbI
IIEPEMEHHON

81

Pemenue ,Z[pO6HO-paLII/IOHaJ'ILHLIX
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YPaBHEHUN METOJIOM 3aMEHBI
IIEPEMEHHO M

Pemenne npoOHO-parimoHAIBHBIX

82 ypaBHEHUH METOJOM 3aMEHBI
MIePEeMECHHO N

83 Pemenne TeKCTOBBIX 33724 C TOMOUIBIO
JTpOOHO-pallMOHATFHBIX YPAaBHEHUH

84 Perrenne TeKCTOBBIX 33724 C TOMOUIBIO
TpOOHO-paIMOHATFHBIX YPABHEHU I

85 Perrenne TeKCTOBBIX 33724 C TOMOUIBIO
JTpOOHO-palIMOHATFHBIX YPABHEHUH

86 Pemrenne TEKCTOBBIX 337124 C TOMOMIIBIO
TpOOHO-PaIMOHATFHBIX YPABHEHU I

87 Pemrenne TEKCTOBBIX 337124 C TOMOMIIBIO
JIPOOHO-PAIMOHAIBHBIX YpaBHEHUN

88 Pemenne TeKCTOBBIX 3a7ja4 ¢ TOMOIIbIO
JPpOOHO-PALIMOHAIBHBIX YpaBHEHUN

89 I'paduaeckas naTEpIpEeTaN YpaBHCHUMA
C IByMSI IEPEMEHHBIMU

90 KonTtponpHas padoTa no Te"Me "IlpoGHoO-
paloHaIbHbIe ypaBHEHUS

91 OO6nacTb onpeaeneHuss © MHOKECTBO
3HauYeHUM QyHKINUU

92 OO6nacTh onpeaeneHuss © MHOKECTBO
3HauYeHU QYHKINUU

93 CrniocoObl 3a1anus QyHKIHIMA

94 I'paduk pynximn
Urenue cBOiCTB (pyHKLINU MO €€

95 rpaduky. [Ipumeps! rpadukoB QyHKIINH,
OTpaXKAIONIUX peaNbHbIE MPOIECChHI

96 DYHKIMHU, ONUCHIBAIOUINE TPSIMYIO U

14
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00paTHYIO MPOMOPIUOHAIEHEIC
3aBHCUMOCTH, UX I'pauKu
ODYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H
97 00paTHYIO IPOIIOPIUOHAIBEHEIC 1
3aBUCHUMOCTH, UX IpaduKu
ODYHKIMH, OTIMCHIBAIOIITUE MPSIMYIO H
98 00paTHYIO MPOIOPIUOHATEHEIC 1
3aBUCHUMOCTH, UX TpaduKu
99 OynkIms y = X2 1 e€ CBOWCTBa 1
100 OyHkuus y = X2 u e€ cBoiicTBa 1
101 Oynkuus y = x3 u e€ cBoiicTBa 1
102 ODyHKIMS Y =K/X 1 €€ CBONCTBA 1
103 DyHKIMS Y =K/X U €€ CBONCTBA 1
104 ODyHKIHMS Y =VX U €€ CBOICTBa 1
105 'ISOHTponLIiaﬂ pabora 1o Teme 1 1
O yHKIMU
106 CreneHs C 1eJbIM [T0Ka3aTeaeM 1
107 CBolicTBa CTENEHHU C IEJIBIM MTOKa3aTeIeM 1
108 CBOICTBa CTENEHU C IIEJIBIM TTOKa3aTesIeM 1
109 CBOICTBa CTENEHU C IIEJIBIM TTOKa3aTesIeM 1
[IpeoOpazoBaHue BhIpAKECHUH,
110 COJIEpKAIUX CTETICHH C LEIIbIM 1
MoKasarejaemM
[IpeoOpaszoBanue BbIpaskeHUH,
111 COJIEpKAIUX CTETICHH C LEIIbIM 1
MoKasarejaemM
[IpeoOpa3oBanme BEIpasKEHUH,
112 COJZIEpIKaLIUX CTENEHU C LENIBIM 1
roKasarejaemM
113 CraHapTHBIN BUJ Yyncia 1
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114 CraHgapTHBIN BUJL YHCiIa 1

115 JlecTBuUs ¢ yuciaMu, 3alMCaHHbBIMU B 1
CTaH/IAPTHOM BHJIE

116 JlecTBus ¢ yucaaMu, 3alMCaHHbBIMU B 1
CTaHJIAPTHOM BHJIE
Pa3mepb1 00BEKTOB OKPYKAIOIIETO MHPA,

117 JUTUTEIILHOCTD MPOIIECCOB B 1
OKPYKAIOIIIEeM MUPE
Pa3mepbr 00bEKTOB OKPYXKAIOIIETO MUPA,

118 JUTUTEIBbHOCTh MPOLIECCOB B 1
OKPY)KAOIIeM MHPE
Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MHPA,

119 JUTUTEIBHOCTh MPOLIECCOB B 1
OKPY)KaIOIIeM MHPE

120 JleneHue ¢ ocraTkoM 1

191 CpaBHEHHUS TEIBIX YUCEIT TI0 MOTYJTIO 1
HaTypaJbHOTO YHCIIa

122 CpaBHEHHUS TEIBIX YUCEIT TI0 MOTYJTIO 1
HaTypaJbHOTO YHCIIA

123 CBoO¥iCTBa CpaBHEHUH IO MOTYJTIO 1

124 CBoO¥ICTBa CpaBHEHUH IO MOTYJTIO 1

195 OcTaTku CyMMBI U TIPOU3BEACHUS T10 1
JAHHOMY MOJTYJTIO
KonTtponpHas paboTa o remMam

126 n nnn n 1

Crenern", "JlemumMocThb

[ToBTOpeHue u 06o0meHue. Pemenue

197 JTUHEINHBIX HEPABEHCTB C OJTHOU 1
IEPEMEHHOM U CUCTEM JIMHEHWHBIX
HEPABEHCTB C OJIHOW NIEPEMEHHOMU

128 IToBTOpenue u o6oOmmeHue. Pemenne 1

JIMHENHBIX HCPABCHCTB C OJHOH

15
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MEPEMEHHOM U CHUCTEM JIMHEUHBIX
HEPABEHCTB C OJITHOW NEPEMEHHON

[ToBTOpEeHue u 06001IEHNE.
ToxnecTBeHHble MpeoOpa3zoBaHUs
BBIPAXKEHUH, COJIEPKAINAX
apu(pMeTHIECKIE KBaIpaTHBIE KOPHU

129

[ToBTOpenue u 0606meHue. Peenue
KBaJPaTHBIX YpaBHEHUM. Pemienne
TEKCTOBBIX 33J1a4 C TIOMOLIBIO
KBaJPAaTHBIX YPaBHEHUM

130

[ToBTOpenue u o6obmenue. Pemenne

131 o
3aJa4d U3 peaJbHOM KU3HU

[ToBTOpEeHME 1 0600IIEHNE.
132 ToxnecTBeHHbIe MpeoOpa3zoBaHUs 1
paMoOHATFHBIX BEIPAKCHUHT

[ToBTOpenue u o6obmenHue. Pemenne
JIPOOHO-PAMOHAIBHBIX YPaBHEHUH,
CBOIAIINXCS K JIMHEHHBIM WIH K

133 1
KBaJIpaTHBIM ypaBHEHUsM. Perrenne
TEKCTOBBIX 33J1a4 C TIOMOIIIBIO JIPOOHO-
paIMoOHaIbHBIX YPaBHCHUN
[ToBTOpenue u o6o6menue. Pemenue
134 TEKCTOBBIX 33J1a4 Pa3TMYHBIMU 1
crocodamu
135 Hrtoropas koHTpoJIbHAS paboTa 1 1
136 [ToBTOpeHue u 06o0meHue. Pemenue 1
3aJ1a4 U3 peaabHOU KU3HU
OBILIEE KOJIMYECTBO YACOB I10 136 8

ITIPOTPAMME
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9 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKIMH, TIPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(yHKIMH, TPOMEKYTKH BO3PACTAHUS U
yObIBaHUS (QYHKIMH, YETHBIE U HEUETHBIE
(GyHKIMM, HauOoJIbIIee U HAUMEHbIIIEe
3HaYeHUs! QYHKINUU

Oynkuus. CBoiicTBa QyHKIMI: HYIH
(YHKITMH, IPOMEKYTKH 3HAKOTIOCTOSTHCTBA
(GYHKIMH, IPOMEKYTKH BO3PACTaHUS U
yObIBaHMs QYHKITUU, YETHBIC U HEUETHBIC
dbyHKIIMHM, HAaMOOJIBIIIEE U HAUMCHBIIIECE
3Ha4YCHUS (DYHKITUU

[Toctpoenune rpadukoB GyHKITHH C
MTOMOIIIBIO TTpeoOpa3oBaHui

[TocTpoenune rpadukoB GyHKITHH C
MTOMOIIIBIO TTPeoOpa3oBaHui

KBanpatubiii TpéxwieH. Kopuu
KBaJIPaTHOTO TPEXUIEHA

Paznoxenue KBaJpaTHOI'O TpéaneHa Ha
JIMHEWHBIC MHOXKUTEIIN

Paznoxenue KBaJpaTHOI'O TpéaneHa Ha
JIMHENHBIE MHOKUTEIIN

KBagpatuunas GyHKIUS 1 €€ CBOHCTBA

[Tapaboa, KOOpAUHATHI BEPIIUHBEI
napaboJibl, 0Cb CHUMMETPUH MapaloJIbl

10

IToctpoenue rpaduka KBaApaTUYHON

15
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GbyHKIIN

[Toctpoenue rpaduka KBaApaTUIHON

11
GbyHKITIT
12 [Toctpoenue rpaduka KBagpaTHIHON
GbyHKITIHN
[Tono>xenne rpaduka KBaApaTHIHON
13 (YHKIMM B 3aBUCHMOCTH OT €€
K03 (UIIMEHTOB
[Tonoxenue rpaduka KBaApaTUUHON
14 (YHKIIMM B 3aBUCHMOCTH OT €€
K03 dUIIMEHTOB
15 Hcnonb3oBaHue CBOMCTB KBaAPATHIHOMN
(GyHKIMM 1S penieHus 3a1a4
16 Hcnonb3oBaHue CBOMCTB KBaAPATHIHOMN
(GYHKLIUY JUTsl pellieHus 3a/1a4
17 Hcnonb3oBaHue CBOMCTB KBaAPATUIHOM
(GYHKIUY JUTsl pelieHus 3a1a4
18 CreneHHble (PyHKIHHU C HATYpaIbHBIMU
MI0Ka3aTesIMU, UX I'paMKH U CBOMCTBA
19 CreneHHble (PyHKIHU C HATYypaIbHBIMU
OKa3aTesIMU, UX I'paMKH U CBOMCTBA
20 CreneHHble (PyHKIHU C HATYpaJIbHBIMU
MOKa3aTesIMU, UX I'paMKH U CBOMCTBA
21 CreneHHble (PyHKLIHHU C HATYpaJIbHBIMU
NOKa3aTesIMU, UX I'payKH U CBOMCTBA
29 I'paduku Gpysmmit: y=Vx , y=3x,y=|
X
23 Tpaduxu dysximit: y =Vx , y=Vx , y=| x
24 Ipaduxu QyHkimit: y=Vx , y=3Vx, y=|

x|

15
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25 KonTtpossHast padbota no teme "®dyHkuun" 1 1
[TonsiTHE O pellICHNH HEPaBEHCTBA C OTHOM

26 nepeMeHHON. MHOXKECTBO pelIeHui 1
HEPAaBCHCTBA

27 KBaI[paTHI)I? HEpPABEHCTBA C OJTHOMU 1
MIePEeMECHHO I

28 KBaI[paTHH? HEPABEHCTBA C OJHOU 1
TIePEeMECHHON

29 Pemenue HepaBeHCTB rpadUIecKUM 1
METOJIOM ¥ METOJIOM HHTEPBAJIOB

30 Pemenue HepaBeHCTB TpadUIeCKIM 1
METOJIOM ¥ METOJIOM HHTEPBAJIOB

31 HepaBenctBa, cojepkaniye 3HaK MOJTYIIs

32 HepaBeHcTBa, cojepkamiye 3HaK MOTYIIS 1

33 CucreMnl H?paBeHCTB C OJTHOU 1
TepEMEHHON

34 CucreMsl H?paBeHCTB C OJTHOU 1
TepeMEHHO N

35 Perrenne TeKCTOBBIX 33124 C TOMOILBIO 1
HEPaBEHCTB, CHCTEM HEPABCHCTB

36 Perienne TeKCTOBBIX 3a/1a4 C IIOMOILBIO 1
HEPaBEHCTB, CHCTEM HEPAaBCHCTB
HepaBeHCTBO ¢ ABYMS IEPEMEHHBIMH.

37 Pemenune HepaBeHCTBa C IBYMsI 1
NepeMEHHbIMHU

38 I'paduaeckuii MeTo pelieHUsT CUCTEM 1
HEPABEHCTB C JIBYMsI IEPEMEHHBIMU

39 CucrtemMbl HEpaBEHCTB C IBYMSI 1
TIepeMEHHBIMU

40 KonTtponsHas pabota o teme 1 1

"KBaznpaTHble HEpaBeHCTBA'"

15



denepanbHas pabovas nmporpamma | Matemaruka. 5-9 kimaccbl

41

bukBaznpaTHbie ypaBHEeHUs

1

42

IIpuMepsl NpUMEHEHU METOI0B
PaBHOCHIIBHBIX TPE00pa30BaHMIA, 3aMEHBI
nepeMeHHoH, rpaduIeckoro MeTo1a mpu
pelieHuu ypaBHeHu 3-ii u 4-if creneHei

43

[IpuMepsl npuMEHEHU METOI0B
PaBHOCHJIbHBIX TPE0Opa30BaHuil, 3aMEHbI
MIEpEMEHHOM, rpa)uecKoro MeTo1a npu
penieHnu ypaBHeHu 3-i u 4-if crenenei

44

[IpuMepsl nprMEHEHN METOI0B
PaBHOCHJIbHBIX TPe0Opa30BaHuil, 3aMEHbI
MIEpEeMEHHOM, rpauecKoro MeTo1a npu
peLIeHNH ypaBHEHU 3-i1 U 4-1i cTeneHen

45

Pemenne npoOGHO-paliioHaNbHBIX
YpaBHEHUN U HEPABEHCTB

46

Pemenue npo6GHO-paliioHaNbHBIX
YpaBHEHUI U HEPABEHCTB

47

Pemenue npo6GHO-paliioHaNbHBIX
YpaBHEHUH U HEPABEHCTB

48

Pemenne npoOHO-paiOHATBHBIX
ypaBHEHUH U HEPABEHCTB

49

Pemenue cucrem ypaBHEHU C IByMsI
TIePEMEHHBIMU

50

Pemenue cucrem ypaBHeHI/Iﬁ C IBYyM4
IICPCMCHHBIMU

51

Pemenue npocreiiux cucrem
HEJIMHENHBIX YPaBHEHUH C ABYMS
IIEPEMEHHBIMU

52

Pemrenue npocTenmmx cucrTeM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

15
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53

Pewrenue npocrenmmx cucreM
HEJIMHEHHBIX YPAaBHEHUH C ABYMs
IIEPEMEHHBIMU

54

Pemenne npocredmmx cucreM
HEJIMHENHBIX YPABHEHUH C ABYMs
IIEPEMEHHBIMU

55

I'paduueckuit MeTo pereHus: CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

56

I'paduueckuit MeTo ] pereHus: CUCTEMBI
HEJIMHENHBIX YPAaBHEHUH C ABYMS
IIEPEMEHHBIMU

57

CucreMa IByX HEJIMHEHNHBIX YPABHEHUU C
JIBYMsI IEPEMEHHBIMU KaK MOJIEb
peaabHOM CUTYallUH

58

CucrteMa IByX HEJIMHEMHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peabHOM CUTYyallu

59

CucreMa IByX HEJIMHEMHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
pealIbHOM CUTYalluH

60

CucrteMa IByX HEJIMHEHHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU KaK MOJIEIb
peaIbHON CUTYaIlNH

61

Cucrema HEJIMHENHBIX YPAaBHEHUH €
apaMeTpom

62

Cucrema HEJIMHENHBIX YPAaBHEHUH €
1apamMeTpoM

63

Cucrema HEIMHENHBIX YPAaBHEHUH €
1apaMeTpoM

64

[Ipocreiinme HepaBEHCTBA C IBYMsI
NIEPEMEHHBIMU U UX CHCTEMBI

15
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65

KonTpomnsHas paborta o Teme "YpaBHEHHUS,
HEpPaBEHCTBA U UX CUCTEMBI"

1

1

66

TloHgTHE YMCIIOBON HOCJIEA0BATEIHLHOCTH.
Koneunsie n 0ecKkOHEUHBIE
IOCJIEOBATEIbHOCTHU

67

OrpannyeHHast OCIEI0BATEIBHOCTb.
MonoToHHO Bo3pacTatoiias (yObIBaro1asi)
MOCIIEIOBATEIIHLHOCTD

68

Crioco0Bbl 3a1aHus ITOCJIEA0BATEILHOCTH
OIMMCATEJIbHEIN, TAOJHYHBIN, C IIOMOIIBIO
(hopMyITbl N-TO YiIeHa, pEKYPPEHTHBIN

69

Apudmernueckas U reoMeTpuuecKas
Iporpeccuun

70

ApupmeTrueckas ¥ reoMeTpudIecKast
IIpOrpeccun

71

CBoiicTBa WICHOB apu(hMETUUECKON 1
reOMETPUYECKON TPOrpeccuii

72

CBoiicTBa WICHOB apu(hMETUUECKON 1
reOMETPUUYECKON TPOrpecCuii

73

DopMmyIbl N-ro YieHa apuPMeTHIecKOn 1
reOMETPUUYECKON TPOrpeccuii

74

DopMmyIbl N-ro YieHa apuPMeTHIecKOn 1
reOMETPUUYECKON TPOrpeccuid

75

@opmyIbl N-ro YieHa apuPMeTHIECKOn U
T€OMETPUUECKON MPOrpecCcui

76

@®opMyiibl CyMMBI IIEPBBIX N YWIECHOB
apu(pMeTHYECKON U FreOMeTpUIECKOM
IIpOrpeccunt

77

@opMysbl CyMMBI IEPBBIX N YJIEHOB
apu(pMeTHYECKON U TeOMEeTPUIECKOM
IIporpeccunt

15
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@OopMyIIbl CyMMBI IIEPBBIX N YICHOB

apupMETHUECKON U TEOMETPHUUECKOM

78
IIpOrpeccuit

79 3ajaun Ha MPOIIECHTHI, 0AHKOBCKUE BKJIAIIBI
Y KPE/IUTHI

80 3ajaun Ha MPOIIECHTHI, 0AHKOBCKUE BKJIAIIBI
Y KPEJIUTHI

81 3ajaun Ha MPOIIEHTHI, 0AHKOBCKUE BKJIAIIBI
Y KPEJIUTHI

82 3ajaun Ha MPOIIEHTHI, 0AHKOBCKUE BKJIAIIBI
Y KPEJIUTHI

83 3ajaun Ha MPOIICHTHI, 0AHKOBCKUE BKJIAIBI
Y KPEJIUTHI

84 3ajaun Ha MPOIIEHTHI, 0AHKOBCKUE BKJIAIIBI
Y KPEJIUTHI

85 3amauu Ha MPOIICHTHI, OAHKOBCKHE BKJIAIbI
Y KPEJIUTHI
[IpencraBnenue 0 CXO0AUMOCTH

86 MOCJIEI0BATEIILHOCTH, O CYMMHPOBaHUHT
OCCKOHEYHO YOBIBAIOIICH T€OMETPUUICCKOI
MIPOTPECCUU
[IpencraBneHue o CX0AMMOCTH

87 MOCJIEI0BATEIILHOCTH, O CYMMHPOBaHUHT
0eCKOHEYHO yOBIBAIOIIEH reOMeTpUIeCcKOn
MIPOTPECCUU

88 MeTo1 MaTeMaTHYECKOM HHIYKIIHH

89 MeTo1 MaTeMaTHYECKOM HHIYKIIHH

90 KonTposnpHas padota no teme "UncnoBble
MOCJIEI0BATEILHOCTH U IPOrpeccuu’”

91 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-ii

CTCIICHHU

15
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Kopens n-ii crenenu. CBoiicTBa KOpHS n-it

92 1
CTENEHU

93 Kopens n-i1 crenenu. CBoiicTBa KOpHS n-it 1
CTENEHU

94 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTENEM U 1
e€ CBOMCTBA

95 CreneHsp ¢ pallMOHAILHBIM [TOKA3aTeleM U 1
€€ CBOMCTBA

96 CreneHsp ¢ pallMOHAILHBIM [TOKA3aTeleM U 1
€€ CBOMCTBA
ToxnecTBeHHble MpeoOpa3zoBaHUs

97 BBIPAXXEHU, COJIEPKAINX KOPEHb N-1 1
CTETeHU
ToxnecTBeHHbIe MpeoOpa3zoBaHUs

98 BBIpAKEHUH, COJIEp)KAIUX KOPEHb N-I 1
CTETeHU
ToxnecTBeHHble MpeoOpa3zoBaHUs

99 BBIpOKEHUH, COJIEpP)KAIUX KOPEHB N-I 1

CTCIICHHU

ToxnecTBeHHBIE MPpeoOpa3oBaHUs
100 BBIPQKEHUH, COJIEPIKAINUX CTETICHb C 1
paIMoHaIbHBIM [TOKA3aTeIeM

ToxnecTBeHHBIE MpeoOpa3oBaHUs
101 BBIpQKEHUH, COJIEPIKAIINUX CTETICHb C 1
paIMoOHaIbHBIM [TOKA3aTeIeM

KonTponsnas pabora no teme "CremneHs ¢ 1 1

102
palMoOHAILHBIM MTOKa3areneM"

[ToBTOpenue u 0606menue. Yucna u
103 BBIMHCIICHUA (elarmcs, CpaBHEHHE, 1
NEUCTBUS C IEHCTBUTEIILHBIMH YUCIIAMH,
YHCIIOBas IpsMast)
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104

[ToBTOpenue u o6oOmenue. Yucna u
BBIYUCIICHUS (3alUCh, CPABHEHUE,
JIECTBUS C JCHMCTBUTEIBHBIMA YHUCIAMHU,
YHCJIOBask IpsIMast)

105

[ToBTOpenue u 06061menue. Yucna u
BBIUMCIICHUS (MTPOICHTHI, OTHOLICHHUS,
MIPOTIOPIINHN)

106

[ToBTOpenue u 06061menue. Yucna u
BBIUMCIICHUS (MTPOIEHTHI, OTHOLICHHUS,
IIPOTIOPIINHN)

107

[ToBTOpenue u o6ob6menue. Yucna u
BBIYMCIIEHUS (pElIeHre 3a1a4 U3 peallbHOM
KU3HN)

108

[ToBTOpenue u o6ob6menue. Yucna u
BBIYMCIIEHUS (pElIeHre 3a/1a4 U3 peallbHOM
YKW3HU)

109

[ToBTOpenue u o6ob6menue. Yucna u
BBIYUCIICHUS (OKpYTJIECHUE, TPUOIIKEHNE,
OIIEHKA)

110

[ToBTOpenue u o6o6menue. TexcToBbie
3aauu (perIeHre TEeKCTOBBIX 3a1a4
apuMETUYECKUM H aJIreOpandecKum
crioco0aMu)

111

[ToBTOpenue u o6o0IeHue. TeKcToBbIC
3a7auu (peIIeHue TEKCTOBBIX 3a1a4
apu(METHYECKUM U areOpandecKuM
crioco0amMu)

112

[ToBTOpenue u 06061meHue. TekcToBbIe
3a/aun (pelnreHne TeKCTOBBIX 3a1a4
apudmeTryecKuM U anredpanuecKumM
crocobammu)

113

IToBTopenue u 0606mIeHue. TekcToBbIe

16
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3aauu (pereHne TeKCTOBbIX 3a1a4
apudmMeTrnyecKuM U anreOpandecKumM
crioco0ammu)

114

[ToBTOpenue u o6o6menue. TexcToBbIe
3a/1auu (peleHne TeKCTOBBIX 3a1a4
apuMeTHIECKUM U alreOpandecKuM
crocobamu)

115

[ToBTOpenue u o6odmenue. TexcToBbIe
3a/1auu (pelIeHne TeKCTOBBIX 3a/1a4
apuMETUYECKUM H aJIreOpanyecKum
crocob6amu)

116

[ToBTOpEeHMe 1 0600IIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBanue anreOpandecKux
BBIPAXKEHUH, COJIEPKAILNX CTENEHb C
IIETTBIM TIOKa3aTeJIeM )

117

[ToBTOpEeHME M 000OIIEHNE.
AnreOpandeckue BhIpaXKEHUs
(mpeoOpazoBanue anreOpandecKux
BBIPaXCHUH, COJICPIKAIIUX CTETICHb C
I[EJIBIM [TOKA3aTEeIIeM)

118

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKkue BhIpaKeHUs
(mpeoOpazoBanue aareOpandecKux
BBIPaXCHUH, COJICPIKAIIIUX CTETICHb C
1[EJIBIM [TOKA3aTeIIeM)

119

[ToBTOpEeHME M 000OIICHNE.
AnreOpanvecKue BhIPaKCHHS
(mpeoOpa3zoBaHue anredpanyecKux
BBIPKCHUH, COIEPIKAIIUX
apu(METHUECKUI KBaJIPATHBIM KOPEHB)

120

IToBTOpeHue u o0oOIIeHNE.

16
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AnreOpandecKkue BEIPaXKCHUS
(mpeobOpazoBaHue anreOpanuecKux
BBIPAXKEHUH, COJIEPKAIHUX
apu(METHUECKII KBaIPaTHBINH KOPEHB)

121

[ToBTOpenue u 06001IEHNE.
AnreOpandecKre BhIpaKeHUS
(mpeoOpazoBanue anredOpandecKux
BBIPAKEHUH, COACPIKAIINX
apudmeTnyecKuil KBaJIpaTHbIN KOPEHb)

122

[ToBTOpenue u 06001IEHNE.
Anrebpandeckue BbIpaKeHUs
(mpeobpa3zoBaHue LENTBIX U IPOOHO-
paIOHaJIbHBIX BHIPAKEHUN)

123

[ToBTOpEeHME 1 0600IIEHNE.
AnrebpandecKkue BbIpaKeHHs
(mpeoOpazoBaHue 1EIBIX U IPOOHO-
panMoOHATFHBIX BBIPAYKCHUH )

124

[ToBTOpEeHME M 000OIIECHNE.
AnreOpandeckue BhIpaKEHUs
(mpeoOpazoBaHue LEIBIX U APOOHO-
palMOHALHBIX BBIPAKCHUH )

125

[ToBTOpEeHME M 000OIIECHNE.
AureOpandecKkue BhIpaKeHUs
(mpeoOpazoBaHue LEIBIX U IPOOHO-
palMoOHALHBIX BBIPAKCHUN )

126

[ToBTOpEeHME M 000OIICHNE.
Anrebpandeckue BoIpaXCeHUS (Pa3jioKeHHe
MHOTOYJIEHA HA MHOKHUTENH, B TOM YHCIIE C
HCIOJIb30BaHuEM (HOPMYIT COKPAIIEHHOTO
YMHOKEHU)

127

[ToBTOpenue u 06001IeHUE.
AureOpandeckre BhIpaxeHUs (pa3iokKeHue

16
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MHOTOYJIEHA HA MHO>KUTEJIH, B TOM YHCIIE C
UCIIOJIb30BaHUEM (DOPMYJI COKPAILIEHHOTO
YMHOKEHUS)

[ToBTOpenue u 06oOIIEHNE.
AunreOpandeckre BhIpaXeHUs (pa3iokKeHne
128 MHOTO4YJIEHA Ha MHOKUTEIIH, B TOM YHCIIE C 1
MCTIOJH30BaHUEM (POPMYJT COKPAIIEHHOTO
YMHOKEHHUS)

[ToBTOpeHue u 06001IEHNE.
Anrebpandeckue BbIpaKeHHs
(MozenupoBaHue ¢ OMOIIbIO (GOPMYIT
peabHBIX MTPOIIECCOB U SBICHHUIA )

129

OyHK1IMH (TOCTPOCHUE, CBOMCTBA

130 .
M3Y4YEHHBIX (QYHKIUI)

[ToBTOpenue u o6o6menne. PyHKIN
131 (moctpoeHue, CBOMCTBA U3YYCHHBIX 1

(yHKmin)

[ToBTOpenue u o6o6menne. PyHKIN
132 (moctpoeHue, CBOMCTBA U3YYCHHBIX 1

(yHKumin)

[ToBTOpenue u 06006menne. PyHKITUU
133 (rpaduueckoe perieHne ypaBHEHUN U UX 1
CUCTEM)

[ToBTOpenue u 0606menue. yHkun
134 (rpaduueckoe penieHnue ypaBHEHUN U UX 1
CUCTEM)

135 Hrtoropas koHTpoJIbHAs paboTa 1 1

IToBTOpenue u o6o0menue. OyHKIUH

136
(MOAEIMPOBAHNE PEATbHBIX MPOLIECCOB)

OBIIEE KOJIMYECTBO YACOB I1O

ITPOTPAMME 136 6
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OEJNEPAJIBHASA PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«TEOMETPHUSI» B 7-9 KJIACCAX (BA30BBII1 YPOBEHbD)

MHOACHUTEJIBHASA 3AIINCKA

['eoMeTpus Kak OJIMH W3 OCHOBHBIX Pa3/eiIOB IIKOJIbHOM MAaT€MaTUKH, UMEIOIINN CBOEH LIENIbIO
oOecreunTh M3y4YCHHE CBOWCTB M pa3MepoB (Uryp, WX OTHOMICHWH W B3aMMHOE PaCIOJIOKEHUE,
ONUPAETCS Ha JIOTUYECKYIO, JI0Ka3aTeIbHYI0 JHHUIO. LIeHHOCTh M3ydeHUs Te€OMETpUU Ha ypOBHE
OCHOBHOTO 001Iero o0pa3oBaHUsS 3aKIOYacTCS B TOM, YTO OOYJAIONIMICS YYUTCS IPOBOIUTH
JIOKa3aTelIbHbIe PACCYXXJCHUsS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHHS, JOKa3bIBaTh WCTHHHBIC
YTBEPKJICHHS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, MPOBOJIUTH PACCYKICHUS
«OT MIPOTHUBHOTO», OTJIMYATh CBOMCTBA OT NMPU3HAKOB, (JOPMYIMPOBATH OOpPATHBIC YTBEPKICHHUS.

BTopoii IeHHOCThIO M3y4YEHUsI TEOMETPUHU SIBIIETCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpH
pelIeHUN KaK MaTEeMaTHYECKUX, TaK W TMPAKTHMUECKUX 3a7ad, BCTPEUAIONIUXCS B PEATbHOMN KU3HH.
OOyyaromuiics T0JKEH HayYUThCsl ONPECIUTh T€OMETPUUYECKYIO (DUTYpPY, ONKCATh CJIOBAMM JAHHBIH
4epTEéX WIM PUCYHOK, HAWTH IJIOMIA[b 3€MEIBHOTO YJYacTKa, pacCYUTaTh HEOOXOAMMYIO JIUHY
OTITOBOJIOKOHHOTO KaleJsi Wik TpeOyeMble pa3Mephl rapaxka Jjisi aBTOMOOUIIsE. DTOMY COOTBETCTBYET
BTOpasi, BBIYHCIHUTENbHAS JIMHUS B W3yYeHUH TeoMmeTrpuu. [lpu pemeHun 3amad MpakTHIECKOTO
XapakTepa OOy4YaIOIIHMICS YYUTCA CTPOUTh MaTEMaTUYECKUE MOJIENH PEATbHBIX JKHU3HEHHBIX
CUTYaIINH, MPOBOIUTH BRIUUCIECHUS U OIICHUBAThH JICKBATHOCTD TIOJIYUEHHOTO pe3yibTaTa.

KpaitHe BaxkHO mMOAUEPKUBATH CBSI3M TE€OMETPUU C JPYTMMH Y4eOHBIMU HpeaMeTamu,
MOTHBHUPOBATh HCMOJIb30BaTh OMPENEICHUS T'€OMETPUUECKUX (PUryp U MOHATUN, TEMOHCTPUPOBATH
MIPUMEHEHHE TMOJIYYEHHBIX YMEHUN B (M3UKE U TEXHUKE. JTU CBSA3M Haubosiee SpKO BUIHBI B TEMax
«Bekropey, «TpuroHomeTpudeckue coOoTHoOIEHUs», «Metoa koopauHat» u «Teopema ITudaropar.

VY4yeOnpii kypc «l'eoMeTpus» BKIIOYACT CJCAYIONIUE OCHOBHBIC PAa3CNbl COJCPIKAHUS:
«['eomerpuueckue GUrypsl U UX CBOWCTBay, «l3MepeHue reoMeTpuyecKux BEeIUUUH», «JlekapToBbl
KOOPJUHATHI Ha TIOCKOCTUY, «BeKkTopsl», «/IBrkeHus miaockoctuy, «IIpeobpazoBanus moaoous.

OOmiee 4yuciio 4YacoB, PEKOMEHJOBAHHBIX JUIsI HW3y4eHHs Yy4eOHOTO Kypca
«'eomerpusi», — 204 yaca: B 7 kimacce — 68 gacoB (2 yaca B Helen0), B 8 kimacce — 68 gacos (2
yaca B HeJeI0), B 9 kimacce — 68 yacos (2 yaca B HEZIEIO).

COJEPKAHUE OBYYEHUA

7 KJIACC

HauanbHeie nonsatus reomerpuu. Touka, mpsMas, 0Tpe3oK, JIyd. YroJ. Buasl yrios.
Beprukanbuble U cMexHble Yribl. buccekrpuca yria. Jlomanas, MHoroyroiasHuk. [lapamiensHocTs
NEePIEHANKYIAPHOCTD MPSAMBIX.

Cummerpuunble ¢urypsl. OCHOBHbIE CBOMCTBa OceBoil cuMMerpuu. Ilpumepsl cummerpuu B
OKPY’KaIOILIEM MHpE.

OcHOBHBIE NIOCTPOEHHUS C NMOMOIIBIO LUPKYJI U JuHEHKku. TpeyronbHuK. BbicoTa, meanana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN 1 paBHOCTOPOHHUI TPEYTrOIbHUKU. HepaBeHCTBO TpEyroabHUKA.

CBoiicTBa 1 MpU3HAKU PaBHOOEAPEHHOTO TpeyroibHUKa. [Ipu3Haku paBeHCTBA TPEYTOJIbHUKOB.

CBoiicTBa M TNpHU3HAKU MapajUleNbHbIX OpAMbIX. CymMMma YIiOB TpEYroJbHUKA.

BHeriHue yrisl TpeyroibHUKA.

[IpsmoyronpHblii  TpeyroapHuUK. CBONCTBO MeAMaHbl  NPSMOYTOJIBHOTO TpPEYroJIbHHKA,

IIPOBEIEHHON K TMNOTEHY3€. [Ipr3Haky paBeHCTBA MPSIMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsAMoyronbHbIil
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TPEyroJbHUK ¢ yriaom B 30°.

HepaBeHcTBa B reoMeTpuyu: HEpPaBEHCTBO TPEYroJbHUKA, HEPABEHCTBO O [UIMHE JIOMAaHOH,
TeopeMa o OOJIbIIEM YIiTe U 0oJIbIIeil CTOpOoHE TpeyroybHUKA. [IepreH Ky IsIpy HaKJIOHHAS.

['eomeTpuyeckoe MecTo ToueK. buccekTpuca yriia u cepeIMHHBIN NEPISHANKYISIP K OTPE3KY KaK
reOMETPUYCCKUE MECTA TOYUCK.

OKpYXHOCTb M KPYT, XOp/ia U JUaMeTp, UX CBOMCTBA. B3auMHOE pacroyio)KeHUe OKPYKHOCTH U
npsimoid. KacatenbHass U cekymias K okpyxkHocTH. OKpY)KHOCTb, BIIUCaHHas B yroi. BrucanHas u
OIMCAaHHAsI OKPYXHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yersipéxyronpauku. [lapamienorpaMM, ero nmpus3Hakd M CBOMCTBA. YacTHbleCIydau
napajuieaorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaJpaT), UX pU3HAKK U cBoiicTBa. Tpanernus,
paBHOOOKas Tpamnenus, e€ cBoiicTBa U npu3Haku. [IpsmoyroabHas Tpanenus.
Meron ynBoenus wmeauanbl. llenTpanbHas cummerpus. Teopema aieca u Teopema o
MIPOMOPLIMOHAIBHBIX OTpE3Kax.
Cpennue IMHUM TpeyroibHUKA U Tpanenuu. LeHTp macc TpeyroiabHuKa.
[Tonobue TtpeyronpHukoB, kodhdumuent mnomodus. Ilpu3Hakm mOMOOMS TPEYroTHLHUKOB.
[Ipumenenue monoous NMpy perieHny MPaKTUYECKUX 3a7a4.
CpoiictBa muiomaneil reomerpuueckux ¢uryp. Dopmynbl Ui [IIOMAAM TPEYroiIbHHKA,
napajuiesorpamMmma, pom6a u tpanenuu. OTHOIICHHUE TUIOIIAAeH MOJ00HBIX (GUryp.
Brruncnenue miomaseil TpeyroJibHUKOB U MHOTOYT'OJIbHUKOB Ha KJleTyaToi Oymare.

Teopema ITudaropa. I[lpumenenue Teopems! [Tudaropa npu pemeHnn npakTHYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTpOTO yIjla MpsIMOYTOJbHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. TpuroHomerpuueckue (ynkmuu yriaoss 30°, 45° u 60°.

Brniucannsie ¥ IEHTpaIbHBIE YIJIbI, YOI MEXY KacaTeJIbHOM M XOpJ0il. YTIIbI MEXAY XOpJAaMU U
CeKylquMu. BrucanHple W oONHMCaHHBIE YETHIPEXYTOJIBHUKU. B3anMHOe pacmonoxeHue IByX
okpyxHoctel. Kacanue okpykHocren. O0Imme KkacaTeIbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xkocunyc, tanreHc yriioB oT 0 g0 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIIECTBO.
DopMmysbl IPUBEACHHUS.

Pemenune tpeyronpHukoB. Teopema KOCHMHYCOB M TeOopeMa CHHYCOB. PellleHne MmpakTHYecKuX
3a/1a4 ¢ UCMOJIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

[Ipeo6paszoBanue nonodus. I[logodue cooTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 mpou3BeneHUU OTPE3KOB XOpI, TEOPEMBbI O MPOU3BEICHHHM OTPE3KOB CEKYIIHX,
TeopemMa o KBaJipaTe KacaTelbHOM.

Bekrtop, nnuHa (Moaylb) BEKTOpa, COHAMPABICHHBIE BEKTOPBI, IPOTUBOIOJIOKHO HAIPaBIIEHHBIE
BEKTOPBI, KOJUTMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OMEpalUd HaJ BeKTopamu. PaznoxkeHue
BEKTOpa IO JBYM HEKOJUIMHEApHbIM BeKkTopaMm. KoopanHaTel BEKTOpA. CkansipHoe
MPOU3BEICHUE BEKTOPOB, MPUMEHEHHE JJI1 HAXOKJICHHUS IJIUH U YIJIOB.

JlekapToBbl KOOpAWMHATBI HA  IUIOCKOCTH. YpaBHEHHs TMpsAMOM U OKPYKHOCTU B
KOOpJMHATaX, IEpeceYeHNe OKPYKHOCTEN U NPAMBIX. MeTo1 KOOpAMHAT U €r0 IPUMEHEHHE.

[IpaBunpHbie MHOrOyroibHukW. [[nuHa oxpyxHOocTU. ['pagycHass W paauaHHas Mepa yria,
BBIYUCIICHUE JJIUH AYT OKpykHOCTel. [lnomane kpyra, ceKropa, CEerMeHTa.

JIBUKEHHS TIOCKOCTH M BHYTPEHHHE CUMMETpUU (uryp (SIeMeHTapHbIe MpeICTaBICHHUS).
[TapamtensHbiit nepenoc. [10BopoT.

INPEIMETHBIE PE3YJIbTATBI
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[IpenmeTHbie pe3ynbTaThl OCBOCHHUS MPOTpaMMbl y4yeOHOro Kypca K KOHIy oOydeHus B 7
KJ1acce:

Pacrnio3naBate M3y4eHHBIE T€OMETPUUECKUE (PUTYPBI, ONIPENENIATh UX B3aUMHOE PACIHOJIOKEHNUE,
n300pakaTh reoMeTpudeckue (Urypbl, BBINOJHATH UYEPTEXKH MO YCIOBHUIO 3a1aun. V3mepsrhb
JIMHEWHBIE W YIVIOBBIE BeJIW4YMHBbL. Pemars 3amauu Ha BBIYMCICHUE JUIMH OTPE3KOB M BEIUYHH
YIJIOB.

Henate TpyOyl0 OIICHKY JMHEHHBIX M YIJIOBBIX BEIUYMH TPEJAMETOB B PEaTbHON KH3HH,
pa3MepoB IPUPOJHBIX OOBEKTOB. PaznuuaTh pasmepbl 3TUX OOBEKTOB IO NOPSAIKY BEIHUUHBI.

CTpouThb 4epTeKH K FTEOMETPUUECKUM 3ajauaM.
[Tonp30BaTbCsl MpU3HAKAMU PABEHCTBA TPEYrOJIBHUKOB, HCIIOJIb30BATH IPU3HAKH WM CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUN 33/au.
[IpoBOANTE JIOTHUECKHE PACCYKIECHHS C UCIIOJIB30BAHUEM NEOMETPUUECKUX TEOPEM.
[Tonp30BaTbCs MpU3HAKAMU PABEHCTBA IPSMOYIOJIBHBIX TPEYrOJIBHUKOB, CBONCTBOM MEIUAHBI,
MIPOBEAEHHOW K THIIOTEHY3€ IPSMOYrOJIBHOTO TPEYrOJbHUKA, B PEIIEHUN F€OMETPUYECKUX 3aa4.
Onpenenars nNapauieIbHOCTh MPSMBIX C TOMOINIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HHUMH
cexymas. OnpenensaTs NapauieIbHOCTh IPSIMBIX C TOMOIIBI PABEHCTBA PACCTOSIHUN OT TOYEK OJTHOM
MPSIMOM 10 TOYEK APYTrOW MPSMOM.
Pemrarte 3a1aun Ha kieTuaTtoii Oymare.
[IpoBOIUTH BHIYUCIIEHUS U HAXOAMTh YWCIOBBIE M OYKBEHHbIE 3HAYEHHS YIJIOBB
F€OMETPUUYECKHUX 3a/1adax C HMCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB MMHOTOYI'OJIBHHKOB,

CBOIICTB yTJIOB, 00pa30BaHHBIX npu nepeceyeHnu IBYX
napajuleNIbHBIX MPSMBIX CeKyIllel. PemiaTs mpakTuueckue 3a1a4i Ha HaXokieHue yriaos.Bianets
MIOHSTHEM r€OMETPUYECKOTO MecTa  TOYeK.  YMETb  ONpEeleNsTh

OMCCEKTPUCY yIJIa ¥ CePEIUHHBIN MepIeHAUKYIIP K OTPE3KY KaKk FeOMeTpUYECKUe MecTa
TOYEK.

@opMyIHpOBaTh OINpPEAETICHHUs] OKPY)KHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MOJIb30BAaThCsl MX CBOMCTBAMH. YMEThb NPHUMEHSATh 3TH CBOMCTBA IPH PEIICHUU 3a]1ad.

Brnagers moHsTHEM OINKMCAaHHON OKOJIO TPEYrOoJbHHUKA OKPY)KHOCTH, YMETh HAXOJUTh €€ IICHTP.
[Tonb3oBatbest pakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA MEPECEKalOTCsl B OJJHOM TOUKeE,
1 0 TOM, YTO CE€pEIUHHBIC IEPICHIUKYISPbI K CTOPOHAMTPEYTOJIbHUKA MEPECEKAIOTCS B OJIHOM TOUKE.

Bnagerp  moHsTHEM = KacaTeNIbHOM K  OKPY)KHOCTH, MOJIb30BaThCA  TEOPEMOIl O
MEPIEeHIUKYIIPHOCTU KacaTeIbHOU U paauyca, IPOBEAEHHOTO K TOUKE KACAHUS.

[Tonb30BaThbcst MPOCTEHIIUMU FEOMETPUUECKUMU HEPABEHCTBAMU, MTOHUMATh UX MPAKTHUYECKUN
CMBICTI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHUS C TIOMOIIBIO [IUPKYIIS U THHEHKH.

[IpenmerHbie  pe3yabTaThl  OCBOCHHS ~ IPOTpaMMbl  y4eOHOTO  Kypca K KOHILY
oOyueHus B 8 KJjacce:

Pacnio3HaBaTh OCHOBHBIE BU/bl YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, NI0JIb30BAaThCANX CBOMCTBAMU
MIPU PELIEHUH T€OMETPUUECKHX 3a]1ay.

[TpuMeHsTh CBOWCTBA TOUKU TEpPECeUeHUss MEIUaH TPEeyroJibHUKa (IIEHTpa Macc)B PEIICHUN
3ajady.

Bnagers moHsATHEM CpeqHEW JTMHUM TPEYroJIbHUKA W Tpamneluy, MPUMEHATh HXCBOMCTBA MpHU
peuieHun reoMeTpuyeckux 3anad. [lonb3oBaThest Teopemoit Paneca
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U TEOPEMOM O MPOTOPLMOHAIBHBIX OTPE3KAX, IPUMEHITh UX JJIS PELIECHUS IPAKTUUECKUX 3a1a4.
[TpuMeHsATh MPU3HAKHU TOA00US TPEYTrOJBHUKOB B PELICHUH T€OMETPHUECKUX 3aj1ay.
[Tonme3oBatbes Teopemoit [ludaropa s pemieHrss T€OMETPUYECKHX M MPAKTUYECKUX 3aad.

Crpouth MareMaTHYECKYyI0 MOJEIb B IPAKTHYECKUX 3a7ayaxX, CaMOCTOSITEIbHO JENaTh YEepTEX U

HaXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Bnagerp mDOHATHSIMM CUHYCA, KOCHMHYCa M TaHI€HCA OCTpPOro yriia MpsIMOYTrOJIbHOTO
TpeyrojpHuKa. [1o1p30BaThCs 3TUMU NOHITUSIMU U1 PELLIEHUS IPAKTUYECKUX 3a/1a4.

Boruncnsate (pa3auMuHbIMHM cliocO0amMM) IUIOIIAAb TPEYTOJbHUKA M IUIOLIAJAW MHOTOYTOJIbHBIX
¢uryp (mome3ysAch, TIAe HEOOXOIUMO, KaJIbKyIsITOpoM). [IpHMEHSATh TMOJlydeHHbIE YyMEHHS B
MIPaKTUYECKUX 3a7auax.

Bnagers NOHATHSAMM BIMCAHHOTO M LEHTPAJIbHOIO YIJia, MCIOJIb30BaTh TEOPEMBIO BIIMCAHHBIX
yriax, yriax Mexay XopJamH (CeKylMMHU) U YIJIe MEXIy KacaTelbHOM M XOpJOW MpHU pEeHIeHUU
reOMETPUUECKUX 3a/1ad.

Bnagerp nNOHATHEM OMNMCAHHOTO YETHIPEXYTOJbHHKA, TPUMEHSITh CBOMCTBA OIHMCAHHOIO
YeThIPEXYrOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHsTH MoJydeHHbIE 3HaHUS Ha MPAKTUKE — CTPOUTh MaTeMaTHYeCcKhe MOJCTU IS 3ajad
peaibHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIUMCICHHS C IPUMEHEHHEM MOa00us U
TPUTOHOMETPHH (I10JIb3YSACH, /i€ HEOOX0UMO, KaJIbKYIATOPOM).

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMBI y4eOHOTO Kypca K KOHIy oOydeHus B 9
KJ1acce:

3HaTh TPUTOHOMETpPUYECKUE (DYHKIIMH OCTPBIX YIJIOB, HAXOAWTh C MX MOMOIIBIO pa3IHyYHbIe
AJIEMEHTHl  MPSIMOYTOJIBHOTO  TPEYroJIbHUKAa («pelIeHHe MPSIMOYTOJBHBIX  TPEYTrOJIbHUKOBY).
Haxomuth (c moMOIIpI0 KaNbKYNATOpa) JUIMHBI W YIJIBI JUISl HETAOJIWYHBIX 3HAUEHUH.

[Tonb3oBatbest popMynaamMu HPUBEIEHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM TOXKAECTBOM IS
HAXO0XJICHUS COOTHOIIECHUN MEX1y TPUTOHOMETPUUECKUMHU BEJIMYUHAMH.

Hcnonb3oBaTh TEOpEeMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKICHHUS PA3IUYHBIX DIIEMEHTOB
TPEYroJibHUKA («pellIeHUue TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH T€OMETPUUYECKUX 3a/1au.

Bnagerp mnoHaTusMu 1npeoOpa3oBaHHs TOJOOUS, COOTBETCTBEHHBIX D3JEMEHTOB MOJOOHBIX
¢uryp. Ilonb3oBarbes cBOMCTBaMU TOAOOUS MPOU3BOJIBHBIX (UTYp, YMETh BBIUUCIATH UIMHBI U
HAXOJUTh YIIibl y MoA00HBIX ¢uryp. [IpumeHsTs cBoiicTBa MOJAOOMS B MPAKTUYECKUX 3a/avax.
YMeTh NOpUBOAUTH TNPUMEPHI  MOJAOOHBIX  (DUTYPB OKPYXKAIOIIEM MUDE.

[Tonb3oBaThcst TeopeMamMu O MPOU3BEIEHUU OTPE3KOB XOpJA, O TMPOU3BEACHUHM OTPE3KOB
CEeKYIIUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaThcs BEKTOpaMU, IOHUMATh UX T€OMETPUUYECKUN U (PU3NUECKUI CMBICI, IPUMEHATh UX
B PEIICHUM I'€OMETPHUECKUX U (HU3UUecKuX 3ahad. [IpuMeHsTh ckansipHOe Mpou3BeleHHE BEKTOPOB
JUIsL HAXOKICHUS JJIUH U YTIIOB.

ITonb30BaTbCst METOAOM KOOPIMHAT Ha TUNIOCKOCTH, IPUMEHSATH €TI0 B PELICHUH T€OMETPUUECKUX
U TIPAaKTUYECKUX 3a7ay.

Bnaners NOHATHAMH TPaBUIBHOIO MHOTOYTOJIBHHKA, JUIMHBI OKPYXHOCTH, JUIMHBI JYTH
OKPYXHOCTH M paJlMaHHOM Mepbl yIia, yMeTh BBIUHCIATH IJIOIIAIb Kpyra U ero yacteid. IIpumeHars
IIOJIyYE€HHBIE YMEHUS B IPAKTHUUECKUX 3a/1a4ax.

Haxogute ocu (MM IIEHTPBI) CUMMETPUHM (QHUTYp, NPUMEHSTH JBWKCHHUS IUIOCKOCTH B
MIPOCTEHNIIINX CITydasX.

[IpuMeHsTh MOMy4YEeHHBIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTHYECKHe MOJCTH UL 3a/1a4
peasbHOW JKM3HM W TIPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHHS C IPUMEHEHHUEM MOJ00HS U
TPUTOHOMETPUYECKUX (PYHKIUH (T10JIb3YSICh, I'/Ie HEOOXOIMMO, KaIbKYJIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
HanmenoBanue paznena Komnuectso OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4arOLUXCSI
(Tembl) Kypca 4acoB coepKaHue
[Ipocreiimme 14 [Ipocreitmme @®opMyJMPOBATH OCHOBHBIC TOHATHS U ONIPEICIICHHUS.
reoMeTpuuecKrue GUrypbl HUX reOMETPUYECKUE Pacno3HaBaTh M3y4eHHbIE T€OMETPUUYECKUE (QUTYPHI, ONPelesiTh
cBorictBa. 3mepenue OOBEKTHI. MX B3aUMHOE PaCIIOJIOKEHNE, BBINOJIHATBUEPTEXK 10 YCIOBUIO
r€OMETPUYECKUX BEIMYMH MHOTroyroiabpHUK, 3a/1a4H.
JIOMaHasl. IIpoBoauTh npocTele NOCTPOEHUS C TOMOIIBIO LIUPKYIISAH
CmexHble 1 JIMHEUKH.
BEPTUKAJIbHBIE YIJIbI. HN3mepsaTh TMHENHHBIE U YTTIOBbIE BETMUYKUHBI T€OMETPUUYECKUXU
PaGota IPaKTUYECKUX OOBEKTOB.
C MPOCTENIUMH OnpenensiTh «Ha I71a3» pa3Mepbl peaabHbIX 00BEKTOB,
YepTeKaMH. NPOBOANTH IPYOYIO OLIEHKY UX pa3MepOB.
H3mepenune MTMHEUHBIXN Pematp 3a1aun Ha BEIYKMCIICHUE [UIMH OTPE3KOB U BEJIMUMHYTJIOB.
YIJI0OBBIX BEJINYUH, Pematp 3a1aun Ha B3aMMHOE PacIOJIOKEHUE
BBIYHCIICHUE OTPE3KOBU reoMeTpu4ecKux Quryp.
YIJIOB IIpoBoauTk KIacCUPHUKALMIO YIIIOB, BBIYHCIATH
JIMHEMHBIE U YTIIOBbIE BEJIUYUHBL, IPOBOAUTH
HE00X0/IUMBbIE J0Ka3aTeNIbHbIE PACCYKICHMUS.
3HAKOMHTBCS ¢ HCTOPHEH Pa3BUTUS T€OMETPUU
TpeyronbHuku 22 [TonsTHE O paBHBIX Pacno3zHaBaTh napbl paBHBIX TPEYTOJIBHUKOB HA TOTOBBIXYEPTEXKAX

TPEYroJIbHUKaxX U

(c ykazaHueM MPU3HAKOB).
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MepBUYHBIE TIPE/ICTABICHUS
0 paBHBIX (purypax.Tpu
IpU3HAKa PaBEHCTBA
TPEYTrOJIbHUKOB.
[Ipu3naku paBeHcTBa
MPSMOYTOJTBHBIX
TPEYTrOJILHUKOB.
CBOCTBO MeIMaHbI
MPSIMOYT OJIbHOTO
TPEYroJbHUKA,
MIPOBEAEHHOMN

K TUTIOTEHY3E.
PaBHOOeIpeHHBIEC N
PaBHOCTOPOHHUE
TPEYTrOJIbHUKH.

[Ipu3Haku u cBoiicTBa
PaBHOOEPEHHOTO
TPEeYroJbHUKA.
HepaBenctBaB reomerpuu.
[IpsimoyronbHbIH
TpeyroJbHUK ¢ yriioms 30[]

BoiBoguTh ciiecTBUS (PAaBEHCTB COOTBETCTBYIOIIUXAJIEMEHTOB) U3
PaBEHCTB TPEYTOJILHUKOB.

®opMyIHPOBATH OIPENIEIECHUS: OCTPOYIOJIBHOTO, TYIIOYTOJIbHOTO,
IPSMOYTOJIBHOTO, PABHOOEIPEHHOTO, PABHOCTOPOHHETO
TPEYIrOJIbHUKOB; 6I/ICC€KTpI/ICBI, BBICOTBIL,MCIUAHBI TPCYTOJIbHUKA,
CEpEeMHHOTO NMEPIEHANKYIIpa OTpe3Ka; NepuMeTpa TPEeyroabHHUKA.
@D opMyJIMPOBATH CBOMCTBA U MMPU3HAKU PABHOOEPEHHOTO
TPEYrOJbHUKA.

CTpouTh 4epTeXH, peliaTh 3aJa41 ¢ TOMOIIBIOHAXOKACHUS
PaBHBIX TPEYTOJILHUKOB.

IIpuMeHATH NPU3HAKY PABEHCTBA NPSIMOYT OJIbHBIX
TPEYrOJbHUKOB B 337a4ax.

Hcnoab30BaTh UGPOBBIC PECYPCHI A UCCIeI0BAHUS

CBOMWCTB M3y4aeMbIX (QUTYP.

3HAKOMUTBCSA C MCTOPHUEH Pa3BUTUSA FTEOMETPUU
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[TapamiensHble IpsIMBIE, 14 [TapamiensHbie DopMyJIMPOBATH MOHATHE [1APAJUICIIBHBIX IIPSAMBIX,
CyMMa YIJIOB TPEYIrOJIbHUKA IIPsIMBIE, UX CBOWCTBA. HAXOIMTh [IPAKTUUECKUE IPUMEPHIL.
Hakpecr nexamue, H3yuarts cBoiicTBa yrioB, 00pa30BaHHBIX IPU NIEPECCUEHNUN
COOTBETCTBEHHBIE U napaJuleIbHbIX OPAMBIX cexymiei. IlpoBoauTh 10Ka3aTeabCTBA
OJIHOCTOPOHHHUE YTJIBI, [apajuIeIbHOCTU JABYX MPSIMBIX C IOMOIIBIOYIJIOB, 00pa30BaHHbIX ITPU
00pa3oBaHHbIE MIEPECEUCHHUH 3TUX IPSIMBIX TPETHEN MIPSAMOIA.
IIpH IIEPECCHEHNH Bor4ucasTs cyMMy yriioB TPEYTOJbHHUKA U MHOTOYTOJIBHHKA.
HapaUICIBHBIX NPAMBIX HaxoauTsp ynicioBble U OyKBEHHBIE 3HAYEHUSI YTIIOB
cekyueit). [Tpusnax B F€OMETPHYCCKHX 3a/auax C UCIOIb30BAHUEM TEOPEMO
HapaJIIeILHOCTH CyMME YIJIOB TPEYTOJIbHUKA M MHOTOYTOJIbHUKA.
HPAMBIX 9€PE3 3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUU
PaBEHCTBO PACCTOSIHUI
OT TOYEK OJHOU MPAMON
JI0 BTOPOMl MIPSIMOM.
Cymma yriioB
TPEYTrOJIbHUKA.
Buemnue yribt
TPEYrOJIbHUKA
OKpyXHOCTb U KpYT. 14 OxpyXHOCTB, XOpZa U ®opMyIHPOBATH ONPENeIeHHA . OKPYKHOCTH, XOPJbL, AUaMeETPa U
I'eomeTpuueckue JMaMeTp X CBOMCTBA. KacaTeJIbHOU K OKpYXKHOCTU. M3y4aTh UX CBOWCTBA, IPU3HAKHY,
IIOCTPOCHHUA KacarenbHas CTPOMTDB YCPTEIKH.
K OKPYKHOCTH. HccnenoBarh, B TOM 4KCIIE HCNOIb3YS HH(PPOBBIEC PeCypPChI:
OKpYXHOCTb, OKPY>KHOCTb, BIIMCAHHYIO B Yr0JI; HEHTP OKPYKHOCTH, BIIUCAHHOU B

BIIMCaHHAas B YIrOJI.

YroJi; paB€HCTBO OTPC3KOB

17




denepanbHas pabovas nmporpamma | Matemaruka. 5-9 kimaccbl

Ilonstue o I'MT,
MPUMEHEHUE

B 3a/1a4ax. buccekrpuca u
CEPEeIMHHBIN MEPIECHIUKYIISP
KaK TeoMeTpUYeCcKueMecTa
TOYEK.

OKpyXHOCTb, ONTMCAHHAS
OKOJIOTPEYTrOJIbHUKA.
OKpyXHOCTb,BIIHICAaHHAS

B TpeyroabHuk.I [pocreiimme
3a/1a4u

Ha ITOCTPOEHUE

KaCaTeJIbHbIX.
Hcnoas3oBatbh Meroa I'MT w1 nokasarenscrsa TEOpEM O
NepeceueHnH OUCCEKTPUC YIIIOB TPEYrOJIbHUKA U CEPEIMHHBIX
MEPIECHINKYIISIPOB K CTOPOHAM TpeyroJibHUKAc nomoiiso ['MT.
OBJ1ageBaTb NOHATHUSAMHU BIIMCAHHON M ONTMCAHHOU

OKPY>KHOCTEW TPEYrOJbHUKA, HAXOAUTh LIEHTPBI 3TUX
OKPY>KHOCTEH.

PemiaTe OCHOBHBIE 321241 HA MIOCTPOEHME: yIiia, PABHOTO
JTAHHOMY; CEpEIMHHOTO MEPICHANKYIISIpa JAHHOTO OTPE3Ka; MPSIMOH,
MIPOXOJAIIEH yepe3 JaHHYI0 TOUKY U NEPIEHANKYISIPHON JaHHOU
MpsIMOT; OMCCEKTPUCHI TAaHHOTOYTJIA; TPEYrOJIbHUKOB

10 PA3JIUYHBIM AJIEMEHTAM.

3HAKOMHUTBCSI ¢ HCTOPHEH Pa3BUTHUS TEOMETPUHI

[ToBTOpenue, o6oOIIeHNE 4 [ToBTOpEHME U Pemath 3aga4um Ha MOBTOPEHHE, MILTIOCTPUPYIOIINUE CBAZUMEKITY
3HaHUU 0000111eHIE OCHOBHBIX pa3IMYHBIMU YacCTAMU Kypca
MOHATHUH U METOIOB
Kypca 7 Kiacca
OBILEE KOJIMYECTBO 68
YACOBIIO ITPOTPAMME
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8 KJIACC
HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Yy4aOLUXCSI
(Temsl) Kypca 4acoB coaepKaHue

YeTpIpEXYyroJIbHUKN 12 [Tapamrenorpamm, ero HN3006paxkaTh M HAXOAUTH Ha YepTekKaX YEThIPEXYTOJIbHUKH
IPU3HAKU U CBOMCTBA. Pa3HbIX BUJIOB U UX 3JI€MEHTHl. POpMyJIMPOBATH ONpe/iesIeHUs:
YactHble ciyyan napajuiesiorpaMmma, npsiMoyrojibHuKa, pom0a, KBajpaTa, Tpareluy,
rapajuieJIorpaMMOB paBHOOOKOMTpaIenuu, NpSIMOYroJbHOM Tpaneruu.
(IpSAMOYTOJIbHUK, Jloka3pIBaTh M UCNOJIb30BATh NPH PellleHUH 32124 [IPU3HAKU U
poMO, KBajspar), ux CBOMCTBA: MapaijieiorpaMma, mpsMOoyrojabHrKa, poM0a, KBaapara,
MPU3HAKU U CBOMCTBA. Tpanenuu, paBHOOOKONTpAIEHH, TPSIMOYTOJILHOM TPaIeInH.
Tpanenus. [IpumeHATH MeTOX YIBOEHUS MEAMAHBI TPEYroJbHUKA.
PaBHoGOKas 1 Hcnonb3oBath 1HUPPOBBIE peCypChbl [UIA HCCIEIOBAHUS
IPSIMOYTOJIbHAS CBOMCTB H3y4aeMbIX QUTYP.
Tparenuu. 3HAKOMUTBCA C MCTOPHUEH Pa3BUTUA FEOMETPUHU
Merton ynBoeHus
MEUaHBI.
entpanbHas
CUMMeETpUs

Teopema daneca u TeopeMao 15 Teopema ®aneca u IIpoBoaUTH MOCTPOEHMSI C TOMONIBIO LIUPKYJIS U IMHEHKHC

IpONOpHIHUOHAIBHBIX
OTPEC3KaX, HO,Z[O6HI>IC
TPCYTrOJIbHUKHU

Teopema
0 TIPOTTOPIIMOHAIILHBIX
OTpEe3Kax.

CpenHsisi TuHUS
TPEYroJbHUKA.

UCIO0JIb30BaHuE Teopembl Dalieca U TeOpEeMbI

0 IIPOTMOPILIMOHATIEHBIX OTPE3KaX, CTPOUTH YEeTBEPTHIN
MPOMOPLUOHAIIBHBIA OTPE30K.

IIpoBoaNTH A0KA3aTENBCTBO TOTO, YTO MEIUAHBI TPEYTOJIbHHUKA
MIEPECEKAIOTCSI B OJTHOM TOUKE, U HAXOAUTh
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Tpaneuus, e€ cpenHss
JIUHUSL.
[IponopuuonansHbIe
OTPE3KH.

LenTp macc

B TPEYTrOJIbHUKE.
IloxoOnbIE
TPEyroJbHUKU. Tpu
MpU3HAKa M0100Ms
TPEYrOJIbHUKOB.
[Ipumenenune
noa00ust

TIPU PEIICHUH
IIPaKTUYECKUX 3a/1a4

CBS3b C LIEHTPOM MacC, HAXOAUTh OTHOLICHUE, B KOTOPOM
MEJUaHBbI JEIATCA TOYKOM UX IIEPECEUCHHUS.

HaxoanTh n1o100HbIE TPEYTOJBHUKN Ha TOTOBBIX YEPTEHKAXC
YKa3aHUEM COOTBETCTBYIOILMX IIPU3HAKOB MOA00MS.
Pematp 3a5a4uu Ha 1O0JOOHBIE TPEYTOJIBHUKY C TOMOLIBIO
CaMOCTOSITEIBHOTO IIOCTPOCHUS YEPTEKEN U HAXOKACHUS
M0/I00HBIX TPEYTOJIbHUKOB.

IIpoBoauTh 10Ka3aTEJBCTBA C UCIOJB30BAHUEMITPU3HAKOB
Moa00us.

Joka3pIBaTh TpH MIpU3HAKA TOJO0HS TPEYrOJbHUKOB.
IIpuMeHATH NOJy4YEeHHBIE 3HAHUS IIPU PEILICHUHN
F€OMETPUYECKUX U MTPAKTUYECKUX 3a/a4.

3HAKOMUTBCS ¢ HCTOPHEH Pa3BUTHUSA T€OMETPUU

IImomans. Haxoxxnenue
TIOMIAICH TPEYroJbHUKOB U
MHOTOYTOJIbHBIX (DUTYD.
[Tnomaau nogoGHBIX GUryp

14

CBolicTBa miomageu
reOMETPUUYECKUX
dburyp.

DopMmyiibl

JUTS TIJIOIIATH
TPEyroJibHUKA,
napasuiesiorpamma,
Tparneiuu.
Brruucnenue
TUIOIIAICH CIIOKHBIX

buryp.

OBiageBaTh NePpBUYHBIMH NPeACTABIEHUAMH 00 001IeHTEOpUH
wiomaay (Mepsol), popmMyaIupoBaThH CBOWCTBA IJIOIIA/U, BBISICHSTD

WX HATJISTHBIA CMBICIT.

BoIBoANTH GOPMYIIBI TUIOMIAIN TTApAILIEIOrpaMma,
TPEYroJIbHUKA, Tparenuu u3 GopMysibl TUIOMAIN
MPSIMOYTOJIbHUKA (KBaapaTa).

BoiBoauTH (GOPMYITBI ITOMIAH BBITYKIOTO YETHIPEXYTOJIbHUKA
yepes quaroHaiu u yroi Mexxay Humu. Haxoaus miomanu ¢uryp,
n300paXEHHBIX HA KJIeTYaToHOymare, HCOJIb30BAThH pa30HeHHe

(1)I/Iryp]51 Ha 4aCTU U OOCTpauBaHUC.
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[Mnomanmu duryp

Ha KJIeT4aToi Oymare.
ITnomaay moxoOHBIX
buryp.

3amaun

C IPAKTUYECKUM
COJICpKAHUEM.
Pemmenue 3agau

¢ MIOMONILI0 METOAA
BCIIOMOTATEIILHOM
IUIOIIA U

Pa3ouparth npuMepsbl UCIIOIb30BAHUS BCIIOMOTATEIbHONILIONIA TN
JUISL pEUIEHUS] TEOMETPUYECKUX 3a]1a4.

HaxoauTs riomaay noo0HbIX GUryp.

Bou1uucasaTh mionaan pa3indyHbIX MHOTOYTOJIbHBIX (puryp.Pemars
3aa4M Ha TUIOLIA/Ib C MPAKTUYECKUM COJICPHKAHUEM

Teopema IIudaropa u
Hayvaa TPUTOHOMETPHH

10

Teopema [Tudaropa, n
€€ IPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GYHKIIUNA OCTPOTO yriia
IPSIMOYTOJIBHOTO
TPEeYroJjbHUKa,
TPUTOHOMETPHUUECKUE
COOTHOILIEHUS

B IIPSIMOYT'OJILHOM
TPEeYTroJbHUKE.
OcHoBHOE
TPUTOHOMETPUYECKOE
TOKJIECTBO

Hoxka3biBaTh Teopemy [ludaropa, nucnosb3oBarh e€B
MPAKTHYCCKUX BBIYUCIICHUSX.

®opMyJIHPOBATH OTIPEICICHUS] TPUTOHOMETPHUIECKIX

(GyHKIHIT OCTPOTO yriia, MPOBEPSTH HX KOPPEKTHOCTD.
BBIBOANTH TPUTOHOMETPHYECKUE COOTHOIICHUSB
PSIMOYTOJTBHOM TPEYTOJIbHUKE.

HccenenoBaTh COOTHONICHHUS MEX Ty CTOPOHAMH B TIPSIMOYT OJIBbHBIX
TpeyrojbHUKax ¢ yriamu B 45° u 45°; 30°

u 60°.

Hcnoan3oBaTh GopMysbl IPUBEICHUS U OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKICCTBO Il HAXOXICHUSI COOTHOIICHHH
MEXTy TPUTOHOMETPHUECKUMH (D YHKIUSIMHUPA3IUIHBIX OCTPHIX
YIJIOB.

IIpuMeHsITH IOTyYCHHBIC 3HAHHUS U YMEHUS MPHU PEIICHUH
MPAKTHYECKUX 3a/1a4.

3HAKOMMTBCS ¢ MICTOPH el Pa3BUTHUSI TEOMETPUU
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VYTIBl B OKPYKHOCTH. 13 BriucanHbIe ¥ LICHTPAJIbHBIE DopMyJIHPOBATH OCHOBHBIE OIIPECIICHHUS], CBSI3aHHbIE
Bnucanneie u onncanHbie YTJIBL, YTOJI MEXKY C yIJIaMHU B Kpyre (BIMCaHHbBIN YTOJ1, LEHTPAJIbHbIA yro).
YEThIPEXYTOJIbHUKH. KacaTeJIbHON U XOPJOH. HaxoauTh BnMCaHHbIE YIiIbl, ONIMPAIOIIMECS HA OJIHY AYTY,
KacarenbHble YTIIBI MEXIYXOPIaMHU U BbIYMCJIATH YIUIbI C TIOMOIIBIO TEOPEMBI O BIIMCAHHBIX YIUIAX,
K OKpyxHOCcTH. Kacanue CEKYIIUMU. TEOPEMBI O BIINCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI O
OKpYKHOCTET BrncanHble 1 onMCaHHbIE LEHTPAJIBHOM YIJIE.

YETBIPEXYT OJIBHUKH, X HccnenoBathb, B TOM 4KCiie C MOMOUIBIO HU(POBBIX PECYPCOB,

[IPU3HAKU U CBOMCTBA. BIIMCAHHBIE Y ONTMCAHHbIE YEThIPEXYTOIbHUKU, BBIBOAUTH X

[IprMeHeHne 3TUXCBOMCTB CBOWCTBA U NPU3HAKHU.

[P pelIeHUH Hcnoab30BaTh 3TH CBOWCTBA U MTPU3HAKY IPU PEIICHUN3a1ay

r€OMETPUYECKNX3a/1a4.

B3anmHoe pacnosnoxeHue

NIBYX OKPY>KHOCTEH, o0111e

KacaTeNbHbIE.

Kacanue okpyxHOCTEM
[ToBTOpEHue, 06001IIEeHNE 4 [ToBTOpEHNE OCHOBHBIX Pemate 327241 Ha MOBTOPEHHE, NWILTIOCTPUPYIOIIHE CBAZUMEKIY
3HAHUU HNOHATHA UMETOIOB pa3IM4YHBIMH YacTsIMU Kypca

KypcoB 7 U 8KJ1accoB,
000011IeH1Ee 3HAHUIT

OBIIEE KOJIMYECTBO 68
YACOB I1O ITPOTPAMME
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9 KJIACC
HanmenoBanue pasnena KommyecTBo OcHoBHOE OcHOBHBIE BU/IbI I€ATEIBHOCTH 00Y4arOIIUXCSI
(TemnI) Kypca 4acoB CONEPKAHUE

Tpuronometpusi. Teopembl 16 Omnpenenenue @D opMyJIMPOBATH ONpeaeTeHHs] TPUTOHOMETPUUECKUX

KOCHHYCOB U CUHYCOB. TPUTOHOMETPUUECKUX (YHKIHIA TYTIBIX U MPSMBIX yIJIOB.

Pemenue TpeyronbHUKOB byukui yriaos ot 0[] BoIBOAUTH TEOpEMY KOCUHYCOB U TEOPEMY CHUHYCOB(C
1o 1800]. ®opmyisl paanycoM ONHMCAaHHOW OKPYKHOCTH).
TIPUBEICHUS. BoiBoauTh (hopMyJibl U1l BHIYMCIEHUS MJI0IAAei
Teopema KOCUHYCOB, € UCNOJIb30BaHHEM TeopeM TPUroHoMeTpuM (popmyrna miomaam
TE€OpeMa CUHYCOB. TPEYroJIbHUKA Yepe3 JIBE CTOPOHBI M YTOJI MEXIYHUMH, (hopmyra
Pemenne IUIONIA/IA YETHIPEXYTOJIbHUKA YePe3 ero TMaroHaiu U yroyl Mexay
TPEYroJIHbHUKOB. HUMH).
IIpakrryeckoe Pemarts TpeyroabHUKH.
IIPUMCHCHUC Pemarts npakTuyeckue 3a1a4m, CBOIAIIAECS
AOKa3aHHbIX TEOPEM K HAXOXJICHUIO Pa3JIMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA

[IpeoOpazoBanue moaoousl. 10 [Tonstue OcBauBaTh NoHsiTHE ITpeoOpazoBanus noaoous. UccaenoBarth

MeTpI/I‘IeCKI/Ie COOTHOLICHUA
B OKPYKHOCTU

0 IpeoOpazoBaHUHU
moxoous.
Co0OTBETCTBEHHBIE
9JIEMEHTHI ITOJ00HBIX
buryp.

Teopema

0 MPOU3BEICHUHN
OTPE3KOB XOpI,
TeopemMa

OTHOIIICHHE JIMHEHHBIX 3JIEMEHTOB (DUrypnpu npeodpa3oBaHun
moxoous.

HaxoauTthb npuMepsl o00us B OKPYKAIOIICH
JIEHCTBUTEILHOCTH.

BbIBOAMTH METPUYECKHE COOTHOIICHHUS MEXTY OTPE3KaMUXOPI,
CEKYIIUX U KacaTeJIbHBIX C UCIIOJIb30BAHUEM BIHCAHHBIX YIJIOB U
MOI00HBIX TPEYTOJILHUKOB.

PemaTh reomeTpudeckrie 3a/1a4M U 337a4U U3 PEATbHOMKHU3HU C
MCIIOJIb30BaHNEM TIOJIOOHBIX TPEYTrOJIbHUKOB
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0 MPOU3BEACHUHN
OTPE3KOB CEKYIIUX,
TeopeMa o0 KBajpare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUHN
T€OMETPUIECKUX
3a1aq

BexTops!

12

Onpenenenre BEKTOPOB,
CJIOKCHUECH BBIYUTAHUC
BEKTOpPOB, YMHOXKEHUE
BEKTOpaHa YHCJIO.
DuU3NYECKUH U
F€OMETPUUECKUN CMBICI
BEKTOpOB. Pa3znoxxenue
BEKTOPAIo JIBYM
HEKOJUTUHEAPHBIM
BEKTOpaM.
KoopaunarsiBekTopa.

CkasnsipHO€ MpOU3BECHUE
BEKTOPOB, €T0 IPUMEHEHHE
JUIA HaXO K ICHUAIINH U
YTJIOB.

Pemenue 3amau

C TMIOMOIIIBIO BEKTOPOB.
[IpumeHeHne BeKTOpoBAIs
pelieHus 3a1a4 Gu3uKu

Hcnonb3oBaTh BEKTOPHI KaK HAIIPABJIEHHBIE OTPE3KU,
uceei0BaTh reoOMeTpruecKuil (epeMerienne) u

¢uznyeckuil (cuia) CMbICIIBI BEKTOPOB.

3HaTh onpeieJieHMsl CYMMbI U Pa3HOCTH BEKTOPOB, YMHOXKECHHUS
BEKTOpA Ha YUCII0, HCCAeJ0BATh T€OMETPUUECKUNA U
(bu3MYEeCKUI CMBICIIBI 3TUX orepainuii. PemaTh reomeTpruieckue
3a7]auyl C UCIOJIb30BAHNUEM BEKTOPOB.

PackaabIBaTh BEKTOP 110 ABYM HEKOJIJIMHEAPHBIMBEKTOPAM.
Hcnoab3oBaTh CKaIIpHOE IPOU3BEACHNE BEKTOPOB,
BBIBOJMTh €I0 OCHOBHBIE CBOICTBA.

BbI4ucasiTh CyMMY, Pa3HOCTb M CKJIIPHOE ITPOU3BECHUE
BEKTOPOB B KOOp/AWHATAX.

IIpuMeHATH CKaJIIpHOE IPOU3BECHUE [T HAXOXKACHUSAINH U

yTJIOB
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JlexapTOBBI KOOPAMHATHI
Ha IUIOCKOCTH

JexkapToBbl
KOOPAMHATHI TOUEK
Ha IJIOCKOCTH.
YpaBHEHHE MPAMOM.
YpaBHeHue
OKPY>KHOCTH.
Koopaunatsr Touek
nepeceyeHus
OKPY>KHOCTH U
MIPSIMOM.

Meron KkoopauHaT Ipu
pelieHnu
F€OMETPUYECKUX
3aJa4, IPAKTUIECKUX
3aja4

OcBauBaThb NOHATHE PIMOYTOJIbHOU CUCTEMBI

KOOpJMHAT, JEKapTOBBIX KOOPAUHAT TOUKH.

BeIiBOoAUTE ypaBHEHME IPSMOM U OKPYKHOCTH. BblaeasiTh
MOJIHBINM KBaJpaT JUIsl HAXOKJIEHUS LIEHTpa U pajinyca OKPYKHOCTH
110 €€ YPaBHECHHUIO.

Pematpb 3a1aun Ha HaX0XJACHUE TOUEK MTEPECEUEHUS IPSIMBIX U
OKPY>KHOCTEH C MOMOIIBI0 MeTo1a KoopauHat. Mcnoab3oBaTh
CBOMCTBA YIJI0BOro KO3 GUIMEHTa NPSIMOUIIPH PELICHUH 3a]1a4,
JUISL OTIPEIEIEHUs] PACTIOIOKEHUS IPSIMOH.

I[IpuMeHATH KOOPAUHATHI IPU PEIICHUH T€OMETPUIECKIX U
MPAKTHUYECKUX 33/a4, JJIsl HOCTPOCHUS MaTEMaTHUYECKUX MOJIeIen
peabHBIX 3a/1a4 («METOJ KOOPIUHATY).

IMoab30BaThCst 7151 TOCTPOEHUS U UCCIIETOBAHUM

1 (ppoBEIMU pecypcamu.

3HAKOMUTBCSA C MCTOPHUEH Pa3BUTUSA TECOMETPUHN

[IpaBunbHbIE
MHOTOYTOJIbHUKH.
JlmrHa OKPYKHOCTH U
IJIOIIATb KpyTa.
Brruucnenue miomangen

[IpaBuiibHBIE
MHOTOYTOJIbHUKHU.
Yucno . Jlnunaa
OKPY>KHOCTH, TyTH
OKPY>KHOCTH.
Panuannas mepa
yria.

[Lnomane kpyra,
CEKTOpa, CErMEHTa

@ opMyIHpPOBaTH OIpe/IeIICHHE TPABIIIbHBIX MHOTOYTOJIbHUKOB,
HAXO0IMTh ux 31eMeHThl. [los1b30BaTh s MOHATHEM JUIUHBI
OKPY>KHOCTH, BBEIEHHBIMC ITOMOIIBIO ITPaBUIIbHBIX
MHOTOYTOJIbHUKOB, ONPeIeJsiTh YUCII0 [, JUTMHY YTy U
paJvaHHyI0 Mepy yria.

IIpoBoauTH NEepexoa OT paguaHHON MEpHI yIiIaK

rpaaycHO U Ha00OpOT.

OmnpeaensiTh IWIOMAIL KPYTa.

BoiBoauTh (hopMy.ibl (B TpaayCHOM U paJlaHHON Mepe)ams ATUH
JIyT, TJIOLIAJIEH CEKTOPOB M CETMEHTOB.

BoruncasTs miomany Guryp, BKIFOYAONIUX SIEMEHThI
OKPY>KHOCTH (KpyTa).

HaxoauTsp miomnaau B 3aa4ax pealbHON KU3HH
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JIBM>KEHUS ITIOCKOCTH 6 [TousTue o ABMKEHUU Pa3ouparthb npuMepsbl, WUTIOCTPUPYIOITUE TTOHSITHS
IIJIOCKOCTH. JIBIDKCHHSL.
[TapannenpHbIiA D opMyJHPOBATH OINIPEACIEHU MAPATIIETBHOTO IEPEHOCA,TIOBOPOTA
MIEPEHOC, TOBOPOT Y 0CEBOM cCUMMETpUH. BBIBOAMTH NX CBOVCTBA, HAXOAUTH
[Ipumenenue HETOBUKHBIC TOUKH.
IpM pELICHNH 32124 HaxoauTh 1EHTPBI U OCH CUMMETPUNA MTPOCTEUIINUX PUTYp.
IIpuMeHsATH napasuiesIbHBIA NEPEHOC U CUMMETPHIO ITPU
pelIeHnH reoMeTpUUYecKuX 3aad (pa3oupaTh IpUMEpHI).
Hcnonb3oBaTh 15l TOCTPOSHUS U HCCIIEA0BaHUNHIIU(POBHIE
pecypceel
[ToBTOpenue, 0600meHHe, 7 [ToBTOpEHNE OCHOBHBIX OnepupoBatb NOHATHAMU: QUTYypa, TOUKA, TIPsIMAs, YroJl,

cUCTeEMAaTHU3alUs 3HAHUU

IMOHSITUI UMETOJIOB KYpCOB
7—9kI1accos, 00001IEHEN
CUCTeMaTU3aIysI 3HAaHUH.
[Tpocreitmme
reoMeTpudeckre GUrypsl U
KX cBoicTBa. I3MepeHue
FEOMETPUYECKUX BEIUYUH.
TpeyrojJbHUKH.
[TapannensHble U
MepIeHINKYIIpHbIE
MpsIMBIE.

OKpYyXHOCTb U KPYT.
["eomeTrpuueckue
MOCTPOCHHUS. YTIIBI

B OKpY’KHOCTU. Brincanueie
1 ONTMCAHHBIE OKPYKHOCTH
MHOTOYT01bHUKOB. [ IpsimMast
1 OKPY’KHOCTb.

YUeTbIpEXYroIbHUKH.
Bnucanusie

MHOTOYTOJIbHUK, PABHOOEIPEHHBIN 1 pABHOCTOPOHHUI
TPEYTrOJbHUKHU, IPSIMOYTOJBHBIN TPEYroIbHUK, MeIUaHa,
OHMCCEeKTpHCa U BBICOTA TPEYroJIbHUKA, MapajieJorpaMM, poMo,
NPSIMOYTOJIbHUK, KBaApaT, TPANeIHsl; OKPYKHOCTb, KacaTeabHas;
PaBEHCTBO U MOJ00He PUTyp, TPEYTrOJIbHUKOB; MApaJIeIbHOCTh U
NEPIEeHIUKYISAPHOCTD MPSAMBIX, YTOJI MEXAY IPSIMbIMU, CHMMETPUS
OTHOCUTENIbHOTOYKHU U MPAMOIL; IIIMHA, PACCTOSIHUE, BEIMYMHA
yria, Iiomajib, IepumMeTp.

Hcnonb3oBath GopMyJibl: IEpUMETPA U IIOLIAAH
MHOTOYTOJILHUKOB, JUTMHBI OKPYHOCTH U IJIOLIAAU Kpyra,00bémMa
PSIMOYTOJIBHOTO TIapajuieienue ia.

OnepupoBaTh NOHATHSIMHU: IIPSIMOYIOJIbHAS CUCTEMA
KOOPJMHAT, BEKTOP; MCMOJIb30BATh 3TU NMOHATUS IS
MPEJICTaBICHUS JaHHBIX U PELICHUS 33134, B TOM YHCIICU3

JPYruX y4eOHBIX MPEIMETOB.

Pemarh 3agaun Ha MOBTOPCHNUEC OCHOBHBIX HOHHTHﬁ, HIUTIOCTpAUIO

CBsI3el MEXIy pa3IMYHBIMU YacTsAMH Kypca.BeiOupaTs MmeTon s
pelLIeHns 3a1a4H.

PemaTp 3aaa4m 13 MOBCEIHEBHON KU3HU
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Y OTIMCaHHbIC
YEeTBIPEXyrOJIbHUKH.
Teopema [Mudaropa n
HayaJia
TPUTOHOMETPHH.
Pemenne o6mmx
TPEYroJIHLHUKOB.
[IpaBuibHBIE
MHOTOYTOJIbHUKH.
[IpeobpazoBanus
TJIOCKOCTH.
JBwxkenus. [Tomobwue.
Cummerpus.
ITmomane.
Brruucnenune
momaneu. Imomanu
noA00HBIX (UTyP.
JexapToBbI
KOOpAMHATHI HA
IUIOCKOCTH.

Bekropsl

HA IJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOBIIO ITPOT'PAMME

(o]
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoJsnuyecTBo yacos DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
B NPOrpaMMmblI Bcero KonTpoakaric | Ipakradeckme o0pa3oBaTe/bHbIE
padoTsbI padoThI pecype
I o
) i cnotiersa, Homepenns reerpraeernn | 14 ) 0 Bubmnonexa LIOK
’ p p https://m.edsoo.ru/7f415e2e
BCINYNH
bu6moreka [IOK
2 Tpeyrosbankn 22 2 0 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 0 bubnuoreka [IOK
TPEYTrOJbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [IOK
5 [ToBTOpEeHME, 0000IIIEHNE 3HAHMI 4 1 0 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 1
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8 KUIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢posrIe)
B NPorpamMmbl Bcero KonTpoaknic | Ipakradeckme o0pa3oBaTe/bHbIE
padoTsbI padoThI pecype
N bubmmoreka [IOK
! HeThIpEXyrobHHKn 12 2 0 https://m.edsoo.ru/7f417e18
T )
2 nggﬁsﬁznoinaiiiggeo?;?gzai 10/100HbIE 15 1 0 bubmorexa [TOK
’ https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
I1 .H i
3 Tpne(;lll"loaJiIEHHKi);O;IK iii?i;::iiﬁf; ¢buryp 14 1 0 bubmrorexa [JOK
’ https://m.edsoo.ru/7f417e18
[Tnomany nogo6HbIX puryp
4 Teopema IIudaropa n Hauana 10 1 0 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Briicanubie u
5 OTMCAHHBIE YETHIPEXYTOJIbHUKH. 13 0 0 bubnuoreka [IOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY)KHOCTEH
N bubnuoreka [JOK
6 [ToBTOpEeHue, 0000IICHNE 3HAHUI 4 1 0 https://m.edsoo.ru/7f417618
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KUJIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM (uu¢pposrIe)
B NPorpamMmbl Bcero KO;TP OJLHBIC HpﬁaKaneckne o0pa3oBaTejibHbIE
padoTsI padoThbI pecypes
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 5 0 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
2 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 0 bubnnorexa [JOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexrops! 12 1 0 https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 JlekapTOBBI KOOPIMHATHI Ha TJIOCKOCTH 9 1 0 https://m.edsoo.ru/7f41a12¢
I1 .
o | D T 1 o | Bismora ok
Py HIa/Is Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [IOK
6 JlBiieHus I10CKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 0 0 bu6mmoreka [JOK
3HaAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoJumnuecTBo 4yacoB DJIeKTPOHHbIE
Ne Tema vDoKa K I Mara uudposbie
n/n P Bcero 0; TPOJTLHBIC pﬁaKanecxne u3yuyeHusi | oOpa3oBaTeibHbIe
padoThI padoThI pecypebi
. bubmmoreka [{OK
1 [Ipocreiinmue reoMeTpruIecKre 00BEKTHI 1 0 0 https://m.edsoo. ru/8866b724
bubmmoreka [{OK
2 MHOTOYTOIILHHK, JOMaHas . 0 0 https://m.edso0.ru/8866ch6a
bu6moreka [IOK
3 CMeXHBIC U BEPTHKAIBHBIC YTIIbI 1 0 0 https://m.eds0o.ru/8866¢5c0
bu6moreka [IOK
4 CMexHbIe U BEpTUKAIBHBIE YTITBI 1 0 0 https://m.eds0o.ru/8866c7be
5 CMeXHBIC U BEPTUKAIILHBIC YIIIbI 1 0 0
6 CMeXHBIC U BEPTUKAIBHBIC YIIIbI 1 0 0
7 CMeEXHBIC U BEPTUKAILHBIC YTIIbI 1 0 0
8 CMeXHBIC U BEPTUKAIILHBIC YIIIbI 1 0 0
N3Mepenne TMHEHHBIX U YTIIOBBIX
9 BEJIMYWH, BEIYUCICHHUE OTPE3KOB U 1 0 0
yTJIOB
10| somann. swncrne ompesson ) 0 0 Bu6motexa LIOK
’ p https://m.edso0.ru/8866c3ea
yTJIOB
N3mepenune TMHEHHBIX U YTIIOBBIX
11 BEJIMYWH, BEIYUCICHUE OTPE3KOB U 1 0 0
yTJIOB
N3mepenne IMHEWHBIX U YTIIOBBIX
12 BEJIMYMH, BEIYNCIICHUE OTPE3KOB U 1 0 0

yTJI0B



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

denepanbHas pabovas nmporpamma | Matemaruka. 5-9 kimaccbl

[epumeTtp u momans Gpuryp,

13 1 0
COCTAaBJICHHBIX U3 NPSIMOYIOJbHUKOB
KonTtposnsHas paboTa o teme
14 "HavanpHble reoMeTprU4eCcKHe 1 1
cBefieHus"
I1
15 | nepeeme npercranenns o pamsx | 1 0 Butimorexa LIOK
P peit P https://m.edso0.ru/8866ce80
¢durypax
16 Tpu npusHaka paBeHCTBA 1 0 bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBA 1 0 bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866d34e
18 Tpu npuszHaka paBeHCTBa 1 0 bubnuoreka [IOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e01e
19 Tpu npuszHaka paBeHCTBa 1 0
TPEYTroJIbHUKOB
20 Tpu npuszHaka paBeHCTBa 1 0
TPEYTrOJIbHUKOB
21 Tpu npuszHaka paBeHCTBa 1 0 bubnuoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo0.ru/8866e88e
29 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX 1 0
TPEYTroJIbHUKOB
23 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX 1 0
TPEYTrOJIbHUKOB
| oo ey potomaons | ; B LOK
peyr » IPOBEA https://m.edso0.ru/8866e9ec
TUIIOTEHY3€
o5 KonTposneHas paboTa o teme 1 1
"[Ipn3HaKku paBeHCTBA TPEYrOJIBHUKOB"
26 PaBHOOe1peHHbIE U PABHOCTOPOHHUE 1 0 bubnuoreka [IOK

TPEYTrOJIbHUKH

https://m.edsoo.ru/8866d6fa
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27 [Ipu3Haku u cBoMCTBAa paBHOOEIPEHHOTO 1 0 0 bubnuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866d880
28 [Ipu3Haku u cBOMCTBA paBHOOEIPEHHOTO 1 0 0 bubnuorexa [JOK
TPEYTrOJbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku 1 CBOMCTBA paBHOOCPEHHOTO 1 0 0 bubnuorexa [JOK
TPEYTrOJIbHUKA https://m.eds00.ru/8866e26¢
30 HepaBeHnctBa B reomeTpuu 1 0 0
bubmmoreka [{OK
31 Hepaserctsa B reomerpun . 0 0 https://m.edso0.ru/8866e3a2
32 HepaBeHnctBa B reomeTpuu 0 0
33 HepaBencTBa B reomeTpun 0 0
34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM 1 0 0 bubnuoreka [IOK
B 30° https://m.edso0.ru/8866eb22
35 Hp;ﬂc\:loyronLHLm TPEYTrOJbHUK C YTJIOM 1 0 0
B 30
36 KonTtponsHas padoTa o Teme 1 1 0 bubnuoreka [IOK
"TpeyrosbHukn" https://m.edsoo0.ru/8866echc
N bubmuorexa [JOK
37 [TapannensHbIe IPSIMBIC, UX CBOMCTBA 1 0 0 https://m. eds0o.ru/8866¢ef64
38 [Tare1ii moctynat EBkiuna 1 0 0
Haxkpect nexariiue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHHUE YTJIbl, 00pa30BaHHBIC 1 0 0 bubnuoreka [JOK
MpU MEPECCUCHUH MapaIeIbHbIX https://m.edso0.ru/8866f086
MPSIMBIX CEKYIIEN
Hakpect nexaiiue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHbIC 1 0 0
MIPH TIepeCeUeHUH MapaieIbHBIX
MPSIMBIX CEKYLIEH
Hakpect nexariue, COOTBETCTBEHHBIE U
41 OJIHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE 1 0 0

IIpH NCPCCCUCHUUN TAPAJIJICIIbHBIX
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HPSIMBIX CEKyLIEN

Haxpect nexamue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE

42 MIPH TIEPECeUEHUH MapaIeIbHBIX
NPSIMBIX CEKYIEH
Haxpecr nexarue, COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHHUE YTJIbl, 00pa30BaHHBIC bubnuorexa [JOK
IIpY [IEPECEUECHNH ITAPATIICIBHBIX https://m.edso0.ru/8866f3b0
HPSIMBIX CEKyHIEN
[Tpu3HaK mapayuIeTbHOCTH MPSIMBIX
44 yepe3 paBEHCTBO PACCTOSHUN OT TOUYEK
OJIHOYW ITPSIMOM 10 BTOPOM IPSIMOI
[Tpu3HaK mapayuIeTbHOCTH MPSIMBIX
45 Yepe3 PaBEHCTBO PACCTOSIHUM OT TOUEK
OJIHOU ITPSIMOM 10 BTOPOM IPSIMOI
46 CymMa yriioB TpeyroJibHUKa bubmorexa LOK
https://m.eds00.ru/8866f630
47 CymMa yriioB TpeyroJibHUKa bubmorexa LIOK
https://m.edso0.ru/8866f8ba
48 Buemnue yriel TpeyrojibHUKa bubmorexa LIOK
T peyr https://m.edsoo.ru/8866fase
49 Brenraue yribr TpeyrojibHUKa
S A — Butmrorexa LIOK
P " p » CyMMa YT https://m.edso0o.ru/8866fe6e
TpPEeYroJbHUKa
51 OKpyXHOCTb, XOP/Ibl U TUAMETP, X bubnnoreka [JOK
CBOMCTBa https://m.edso00.ru/88670800
52 KacarenbHast K OKpyKHOCTH bubmiorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpyXHOCTb, BIIUCAHHAS B YTOJI
54 OKpyXHOCTb, BIIUCAHHAS B YT OJI
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bu6mmoreka [IOK
55 [Tonstue o 'MT, npumeHnenne B 3a1adax 1 0 https://m. eds0o.ru/8867013¢
bubmmoreka [{OK
56 [Tonstue o 'MT, npumeHeHue B 3a1adax 1 0 https://m. eds0o.ru/88670508
buccekrpuca u cepeMHHbBIN
o7 MEPIEHIUKYIIAP KAK TEOMETPUUECKHE 1 0
MeCTa TOYCK
58 OKpyXHOCTbh, OITUCAHHAS OKOJIO 1 0 bubnuoreka [JOK
TPEYTrOJbHUKA https://m.eds00.ru/88670a62
59 OKpyXHOCTb, ONTUCAHHAS OKOJIO 1 0
TPEeYroJbHUKA
bu6moreka [IOK
60 OKpyXHOCTb, BITUCAHHAS B TPEYTOJILHUK 1 0 https://m.edsoo.ru/8867103e
61 OKpYyXHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1 0
N bubmuorexa [JOK
62 [IpocTeitmme 3aga4n Ha TOCTPOEHUE 1 0 https://m.edsoo.ru/88671188
N bubmuorexa [JOK
63 [IpocTeitmme 3a1a4n Ha TOCTPOEHUE 1 0 https://m.edsoo. ru/886712d?
6 |"Oxpywocten apyr. Teomerpuscore | 1 ) Bu6miorera LIOK
Py " pyr- p https://m.eds00.ru/88671462
MTOCTPOCHHUS
65 | oomommen nomsmi n weroson ypea 7 | 1 0 Bubmiorera LIOK
FOB KYP https://m.eds00.ru/886715b6
KJlacca
bubmuoreka [JOK
66 Hrtoropas koHTpoOJIbHAs paboTa 1 1 https://m.eds0o.ru/886716ec
[ToBTOpEeHUE M 0000IICHE 3HAHUI
67 OCHOBHBIX NIOHSITUH U METOJIOB Kypca 7 1 0
KJlacca
[ToBTOpenue u 06001IeHNE 3HAHUI
- bu6mmoreka [JOK
68 OCHOBHBIX IOHSTUH U METOJIOB Kypca 7 1 0

KJj1accCa

https://m.edso0.ru/886719bc

18


https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

denepanbHas pabovas nmporpamma | Matemaruka. 5-9 kimaccbl

OBIIEE KOJIMYECTBO YACOB ITO
ITPOTPAMME

68

6
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8 KUIACC
No KoanvecTtBo yacoB Jara DJIEKTPOHHBIE HH(POBLIE
11/_11 Tema ypoka B Kourpoasubie | IlpakTuueck H3Yy4CH o0pasoBaTejibHbIE
cero padoThI ue padoThl ust pecypcerl
1 [TapamienorpaMM, ero Npu3HaKu U 1 0 0 bubnuorexa [JOK
CBOWCTBA https://m.edsoo0.ru/88671af2
2 [TapamenorpaMM, ero Npu3HAaKu U 1 0 0 bubnnorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671ca0
3 [TapamenorpaMM, ero Npu3HAaKu U 1 0 0 bubnnorexa [JOK
CBOWCTBA https://m.edsoo.ru/88671ca0
q
o | e oo | ; ; Bumorera 0K
PAMOYT X, POMD, KBAIpatL), https://m.edsoo.ru/88671dea
MIPU3HAKK U CBOWCTBA
o | e o e | ; ; B LOK
pAMOYT X, POMD, KBapat), https://m.edso0.ru/88671f20
MIPU3HAKU U CBOICTBA
R el B ; ; B LOK
PAMOYT %> POMD, KBa/pat), https://m.edso0.ru/8867209c
MIPU3HAKU U CBOICTBA
N bubnuoreka [JOK
! Bxozol MOHUTOPHHT . . 0 https://m.eds00.ru/88672358
8 Tpanemnus.PaBHoOOKas u 1 0 0 bubnunoreka [JOK
MPSIMOYTOJIbHAS TPANELINH https://m.edsoo.ru/8867252¢
9 Tpanenus.PaBHoOOKas 1 1 0 0 bubnnoreka [JOK
MPSIMOYTOJIbHAS TPANELINH https://m.eds00.ru/88672858
bubmuoreka [JOK
10 MeTon ynoeHus Memanbl 1 0 0 https://m.edsoo.ru/88672b14
bu6mmoreka [JOK
1 Hentpanbras cuvmerpus . 0 0 https://m.edso0.ru/88672b14
12 KonTpospHast paboTa o teme 1 1 0 bubnuorexa [IOK
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"YeTbIpEXYroJpHUKN" https://m.edso0.ru/88672c9a
13 Teopema daneca u Teopema o 1 0 bubnuorexa [JOK
MPOMOPIHUOHAIIBHBIX OTPE3KAX https://m.edso0.ru/8867337a
bubmmorexa [{OK
14 CPe/sL IMHUS TPEYTOIIbHHKA . 0 https://m.edso0.ru/88672e0c
bu6mmoreka [{OK
15 CPE/HsT MHUS TPEYTOIbHHKA . 0 https://m.edso0.ru/88672f38
N bubmmoreka [IOK
16 Tpaneius, e¢ cpe/iHssl JIHHus . 0 https://m.eds00.ru/88672358
N bubmmoreka [{OK
17 Tpaneius, e¢ cpe/issl JIHHus . 0 https://m.edso0.ru/88673064
bu6mmoreka [IOK
18 IponopimonansHsie oTpesi ! 0 https://m.edso0.ru/88673794
bu6moreka [IOK
19 IponopimonanbHsie oTpesi . 0 https://m.edso0.ru/88673794
bu6mmoreka [IOK
20 HenTp mace B Tpeyrosbanie . 0 https://m.edso0.ru/886738fc
bu6mmoreka [IOK
21 [onobupie TpeyromHuH . 0 https://m.edso0.ru/88673a78
bu6mmoreka [JOK
22 Tpu npu3HaKa Mog00us TPEYroJIbHUKOB 1 0 https://m.edsoo.ru/88673bae
bu6mmoreka [JOK
23 Tpu npuszHaKa Mog00us TPEYroJIbHUKOB 1 0 https://m.eds00.ru/88673d52
bubnuoreka [JOK
24 Tpu npusHaka nogo0us TpeyroabHIUKOB 1 0 https://m.eds0o.ru/8867400e
25 Tpu npusnaka no1o0us TPEyroabHUKOB 1 0
26 [Ipumenenue moA0OUs MPU PELICHUH 1 0
MIPAKTUYECKUX 33734
o7 KonTponeHas paboTa o teme 1 1 bubnuoreka [IOK
"ITo00HBIE TPEYTOTBHUKH" https://m.edso00.ru/8867445a
28 CBoJicTBa IJIOMIAJIEN TEOMETPUUECKUX 1 0 bubnuoreka [IOK

19


https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a

denepanbHas pabovas nmporpamma | Matemaruka. 5-9 kimaccbl

buryp https://m.edso0.ru/886745fe
29 @opMyIibl JUIs IUIOLIAAHN TPEYTrOJIbHUKA, 1 0 0 bubnuorexa [JOK
rapajuiesorpaMmma https://m.eds00.ru/88674860
30 @opMyItbl IS IUIOLIAAN TPEYTrOJIbHUKA, 1 0 0 bubnuorexa [JOK
rapajuiesorpaMma https://m.edso00.ru/88674a22
31 @opMyItbl Ul IUIOLIAAN TPEYTrOJIbHUKA, 1 0 0 bubnuorexa [JOK
napasuiesorpaMma https://m.eds00.ru/88674a22
30 DopmyJIbl IS TUIOMIAAN TPEYrOJIbHUKA, 1 0 0 bubnuorexa [JOK
napajuiesorpaMma https://m.eds00.ru/88675288
33 DopmyJIbl IS TUIOMIAAN TPEYTOJIbHUKA, 1 0 0 bubnuorexa [JOK
rapajuiesorpaMmma https://m.edso0.ru/8867542c
34 Brruncnenune miomaneil CIIoKHBIX 1 0 0 bu6moreka [IOK
¢buryp https://m.edso00.ru/88674e78
. bu6mmoreka [IOK
35 [Tnomamm puryp Ha KireT4aroii Oymare 1 0 0 https://m.edsoo.ru/8867473¢
36 [Tnomaau mogoOHBIX HUryp 1 0 0
37 [Tnomamau mogoOHBIX HUryp 1 0 0
bu6mmoreka [IOK
38 3aauu ¢ IPaKTUIECKUM COJIEP’)KaHHEM 1 0 0 https://m.edsoo.ru/88675558
bu6mmoreka [JOK
39 3aauu ¢ IPaKTUIECKUM COJIEP’)KaHHEM 1 0 0 https://m.eds0o.ru/88675684
40 Pemienne 3aga4d ¢ mOMOIIBIO METOAQ 1 0 0 bubnuoreka [JOK
BCIIOMOTaTEIbHOM ILIOMIAaN https://m.edso0.ru/88674f90
a1 KounTtponsHas pabora no teme 1 1 0 bubnnoreka [JOK
"ITnomans" https://m.eds00.ru/8867579¢c
N bubnuoreka [JOK
42 Teopema [Iudaropa u e€ npuMeHeHHe 1 0 0 https://m.eds0o.ru/88675918
. bu6mmoreka [JOK
43 Teopema [Iudaropa u e€ npumeHeHue 1 0 0 https://m.edsoo.ru/88675918
44 Teopema [Iudaropa u e€ npumeHeHue 1 0 0 bubmiorexa LIOK

https://m.edso0.ru/88675abc
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45 Teopema [ludaropa u e€ npumeHenne 0
46 Teopema [ludaropa u e€ npumeHenne 0
Ornpeenenrue TPUrOHOMETPUIECKUX
47| Tesrormms pmonoerpmcoe. 0 Bu6miorera LIOK
COOTHOILICHHS! B TIPIMOYFOJTHHOM https://m.eds00.ru/88675d32
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUECKOE 0 bubnuoreka [JOK
TOKJIECTBO https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE 0
TOXXJIECTBO
50 OCHOBHOE TPUTOHOMETPHUYECKOE 0
TOXXJIECTBO
51 KonTponbnas pabora no teme "Teopema 1 bubnuoreka [IOK
[Tudaropa n Havana TpuroHomMeTpun" https://m.edsoo.ru/8a1407e8
59 Brniucannslie 1 IEHTpaIbHbIE YIIIbI, YOI 0 bubnuoreka [IOK
MEXy KacaTeIbHOW M XOPAOU https://m.edso0.ru/8a1415b2
53 Brnucannslie 1 IEHTpaIbHbBIE YIIIbI, YOI 0 bubnuoreka [IOK
MEX1y KacaTeIbHOU U XOPAOU https://m.edso0.ru/8a141940
54 Brnucannelie 1 IEHTpaIbHbIE YIIIbI, YOI 0 bubnuoreka [JOK
MEX1y KacaTeJIbHOU U XOPAOH https://m.edsoo.ru/8al41b34
55 YTl MeXy XOpJaMu U CEKYIITUMU 0
56 Yrubl MeXy XOpJamMu U CEKYIIMMU 0
57 E;if;g)li{;rl(e);LEEE;?};;B;ZMH%H u 0 EH@.IHOTeKa HOK
CBOHCTEA ttps://m.edsoo.ru/8a140f86
58 E;if;g;;rl(e);LEEE;?};?(B;ZH:«;H%H " 0 EH@HOTeKa HOK
CBOHCTRA ttps://m.edsoo.ru/8al416d4
59 Brmcannbie 1 onrcaHHBIC 0 bu6mmoreka [JOK

quLIpéXYFOJ'ILHI/IKI/I, HX TIPHU3HAKU U

https://m.edsoo.ru/8a1416d4
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CBOICTBa

IIpuMeHeHne CBOMCTB BIIMCAHHBIX U

60 OTIMCAHHBIX YETHIPEXYTOJIHLHUKOB MIPU 1
pEIICHUN TEOMETPUUYECKUX 3a/1a4
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 OIMCAaHHBIX YETBIPEXYTOJIBHUKOB IIPH 1
pEIIeHUN TEOMETPUUYECKUX 3a/1a4
62 B3anmHoe pacnosnoxeHue IByx 1 bubmmoreka [{OK
OKPYXXHOCTEH, 00III1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
. bubmmoreka [{OK
63 Kacanne oxpyxHocreit 1 https://m.edsoo.ru/8a1410a8
K 3] Y%
64 | opymmocrn Brmcarmsie w omncame | 1 BuGmorera LIOK
Py ) N https://m.edsoo.ru/8a141c88
YETBIPEXYTOJbHUKU
H N
s | homemeconmm o | BuGores 10K
A YP N i https://m.edsoo.ru/8al41ddc
00001IeHre 3HAHNI
H N
o | homemecenmm o | B 10K
A YP N i https://m.edsoo.ru/8al4lefe
000011eHNE 3HAHUI
bu6mmoreka [JOK
67 Hrorosas koHTpoJIbHAS paboTa 1 https://m.edsoo.ru/8al42368
I N
o | momoreme oo ourn | Buorra LOK
A yP N i https://m.edsoo.ru/8al420ac
000011eHrE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC
N KoanyecTBo yacoB Jara DJIEKTPOHHBbIE HH(POBLIE
11/_11 Tema ypoka Beero Konrtpoiasbubie | IIpakTHyeckue W3yueHust obpa3oBaTe/bHbIE
padoTsI padoThbI pecypcbl
1 Ornpenenenre TPUTOHOMETPUIECKUX PYHKITUN 1 0 0 bubmmoreka [{OK
yrioB ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 @DopMyITBl TPUBEICHUS 1 0 0
bubmmoreka [{OK
3 Teopema kocunycos 1 0 0 https://m.edso00.ru/8a14336¢
4 Teopema KOCHHYCOB 1 0 0
bu6moreka [IOK
5 Teopema kocunycos 1 0 0 https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 Teopema cunycos 1 0 0 https://m.edsoo.ru/8al42e8a
7 Teopema cuHycoB 1 0 0
8 BxoaHO# MOHUTOPHUHT 1 1 0
9 Haxoxnenue ajvH CTOpOH M BEJIMYMH YIJIOB 1 0 0 bubmuoreka [JOK
TPEYTroJIbHUKOB https://m.edso00.ru/8a1430b0
bu6mmoreka [JOK
10 Peruenme TpeyroLHIKos 1 0 0 https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
11 Peruenue TpeyronsHHKoB 1 0 0 https://m.edsoo.ru/8al42ac0
bubmuoreka [JOK
12 Peruenue TpeyronsHHKoB 1 0 0 https://m.edso0.ru/8al42ac0
bu6mmoreka [JOK
13 Peruenue TpeyronsHHKoB 1 0 0 https://m.edsoo.ru/8al42ac0
14 [IpakTyeckoe NpUMEHEHNE TEOPEM CHHYCOB 1 0 0 bubnuoreka [IOK
U KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHdeckoe MpUMEHEHHE TEOPEM CUHYCOB 1 0 0

1 KOCHUHYCOB
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16 Kontponsnas padora o teme "Pemenne 1 1 bubnuorexa [JOK
TPEYroJIbHUKOB" https://m.edso0.ru/8a14392a
bubmmoreka [{OK
17 [TonsiTue o mpeoOpa3oBaHNH 110100 1 0 https://m.eds0o.ru/8al43ab0
18 CoOOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX 1 0 bubnuorexa [JOK
buryp https://m.edsoo.ru/8al143de4
CoOTBETCTBEHHBIE AIEMEHTHI MOJOOHBIX
19 1 0
duryp
Teopema o Ipou3BEICHUU OTPE3KOB XOP/I,
20 Teor?eMa 0 H}fl))OI/ISBe;[eHI/II/I OTTIE)e3KOB celgjiunx 1 0 bubmmorexa LIOK
Ny ’ https://m.edsoo.ru/8a14406e
TeopeMa O KBaJpaTe KacaTeIbHOU
Teopema o mpon3BEICHUU OTPE3KOB XO
21 TeogeMa 0 H]fl;)OI/ISBe}iIeHI/II/I OTTppe3KOB celgimx 1 0 bubmorexa LJOK
. ’ https://m.edsoo.ru/8al441a4
TeopeMa O KBaJpaTe KacaTeIbHOM
Teopema o mpoussene OTPE3KOB XO
22 TE€O pelxlfa 0 1? poylfmfe He:;; OTT pe:«s;(o;3 é(erH’ ux 1 0 bubmrorexa [JOK
P P A ek YHIHX, https://m.edsoo.ru/8al442da
TeOpeMa 0 KBaJpaTe KacaTeJIbHOM
23 [IpumeneHne TeopeM B pelieHUU 1 0 bubnuoreka [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edso0.ru/8a143f06
24 [IpumeneHne TeopeM B pelieHUU 1 0 bubnuoreka [JOK
reOMETPUUYECKHUX 3a]a4 https://m.edsoo.ru/8al1443fc
o5 [Ipumenenue TeopeM B peIIEHUU 1 0 bubnnoreka [JOK
reoOMETPUUYECKHUX 3a7a4 https://m.edso0.ru/8a144578
K 6
26 HI(I)H:(I;’SH;;{(?;EI?I@O;? ri)O6IIfIMle\4€T WYECKHE 1 1 bubmiorexa [IOK
peobp A T p https://m.edsoo.ru/8a1447a8
COOTHONIEHUS B OKPYKHOCTHU
27 Omnpenenenne BeKTOpoB. PU3HUECKUI U 1 0 bubnunoreka [JOK
F€OMETPUYECKHUM CMBICI BEKTOPOB https://m.edso0.ru/8a144960
CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, bu6mmoreka [JOK
28 1 0 _
YMHOXEHHE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue ¥ BBIYUTaHUE BEKTOPOB, 1 0 bubnmoreka [JOK

YMHOKCHHEC BCKTOPA HA YUCIIO

https://m.edsoo.ru/8a144d52
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CnoxeHue U BRIYUTAaHHC BCKTOPOB,

30 1 0 0
YMHOKEHUE BEKTOpa Ha YUCIIO
31 PasnosxeHnne BexkTopa 1o 1ByM 1 0 0
HEKOJUIMHEAPHBIM BEKTOPaM
bubmmoreka [{OK
32 Koopmatel Beiropa . 0 0 https://m.edsoo.ru/8al44fhe
CkansipHO€ MPOU3BEIEHNE BEKTOPOB, €T0 bubnuorexa [JOK
33 1 0 0 _
MPUMEHEHHE JIJI1 HAXOXKJCHUS IJIMH U YTIJIOB https://m.edsoo.ru/8a14539c¢
CkansipHO€ MPOU3BEIEHNE BEKTOPOB, €T0 bubnuorexa [JOK
34 1 0 0 _
MPUMEHEHHE N1 HAXOXJCHUSI IJIMH U YTIJIOB https://m.edso0.ru/8a14550e
bu6moreka [IOK
35 Pemenwue 3a1a4 ¢ moMoIIsI0 BEKTOPOB 1 0 0 https://m.edso0o.ru/8ald4c3a
bu6moreka [IOK
36 Pemenwue 3a1a4 ¢ moMoMIsI0 BEKTOPOB 1 0 0 https://m.edsoo.ru/8al458¢4
37 [IpumeHeHne BEKTOPOB ISl pelIeHus 3aa4 1 0 0
[(N7E370051
" " bu6mmoreka [IOK
38 KontponpHas padota o Teme "BekTopbl 1 1 0 https://m.eds0o.ru/8al45h08
39 JlexapTOoBBI KOOPJIMHATHI TOYCK HA MJIOCKOCTH 1 0 0
N bubmuoreka [JOK
40 ¥/PaBHEHHE NIPAMOH . 0 0 https://m.edsoo.ru/8a145c48
41 VYpaBHeHuE NpsMOI 1 0 0
bubmuoreka [JOK
42 ¥ PABHCHHC OKPYKHOCTH . 0 0 https://m.edsoo.ru/8a14635a
43 Koopaunatsl Touek nepecevyeHust 1 0 0 bubnnoreka [JOK
OKPY>KHOCTH U IIPSIMOM https://m.edso0.ru/8a146620
44 MeTo1 KOOpAWHAT MIPH PEIICHUN 1 0 0
Tr€OMETPHYECKUX 3a/1a4, MPAKTUYECKUX 3a/1a4
45 MeTo1 KOOpAMHAT TIPH PEIICHUU 1 0 0
T€OMETPHYECKUX 3a/1a4, MPAKTUYECKUX 3a/1a4
16 MeTo1 KOOpAWHAT TIPH PEIICHUU 1 0 0

TCOMCTPHUYCCKUX 3a4a4, ITPAKTHICCKUX 3a/1a4
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KonTtponsHas padora no Teme "/lexkapToBbI bubnuorexa [JOK
47 " 1 1 0 _
KOOPJIMHATHI HA IUIOCKOCTH https://m.edsoo.ru/8a146e0e
48 [IpaBHUIBHBIE MHOTOYIOJIBHUKH, BEIYMCIICHHUE 1 0 0 bubnuorexa [JOK
UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bubmmoreka [{OK
49 Hueno m. Jliuka okpykHocTH ! 0 0 https://m.edsoo.ru/8a1472c8
bubmmoreka [{OK
50 Hucno z. Jlansa OkpykHOCTH . 0 0 https://m.edsoo.ru/8al4714c
51 JUTnHa TyTH OKPY>KHOCTH 1 0 0
bu6moreka [IOK
52 Pajmarnas mepa yria ! 0 0 https://m.edsoo.ru/8al4714c
bu6moreka [IOK
53 Iomaze kpyra, cexropa, cervenra . 0 0 https://m.edso00.ru/8al147426
bu6mmoreka [IOK
>4 Ilnomazy Kpyra, cexropa, ceruenta 1 0 0 https://m.edso00.ru/8a147750
55 KonTtponbras padota o teme "lIpaBuibHbIC 1 1 0 bubnuoreka [IOK
MHOTOYTOJIbHUKH" https://m.edso0.ru/8a147750
bu6mmoreka [JOK
56 IToHsATHE O IBUXEHUU ILIIOCKOCTHA 1 0 0 https://m.eds0.ru/8al47¢82
N bubmuoreka [JOK
57 [TapaniensHbIN IEPEHOC, TTOBOPOT 1 0 0 https://m.edsoo.ru/8al47L6
. bubnuoreka [JOK
58 [TapaniensHbIN IEPEHOC, TTOBOPOT 1 0 0 https://m.eds0o.ru/8al4 716
59 [TapamiensHbIN IEPEHOC, TOBOPOT 1 0 0
60 [TapaniensHbIN IEPEHOC, TOBOPOT 1 0 0
. bu6mmoreka [JOK
61 IIpumeHeHne IBMKEHUI TP PELICHNN 3a1a4 1 0 0 https://m.edsoo.ru/8a1480e2
62 IIpuMmeHeHne IBMKEHNI TP PELICHNN 3aa4 1 0 0
I1 606
63 | st Havepenne reoverpuccr ) 0 0 BuGmiorera LIOK
) p p https://m.edsoo.ru/8a148524
BEITUYHH. TPEyroJbHUKI
64 [ToBTOpenue, 06001IeHNE, CCTEMaTH3aIUs 1 0 0 bu6nmoreka [JOK
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3HaHui. [lapanensbHble U NEPIEHANKYIIAPHbIE
IIpsIMbIE

https://m.edsoo.ru/8a148650

[ToBTOpenue, 0600IIeHNE, CUCTEMATHU3ALIMS
3HaHUU. OKPYKHOCTb U KPYT.

65 1
I'eomeTpuueckure NocTpoeHUs. YTJbl B
OKPYXXHOCTH
[ToBTOpenHue, 0600IIeHNE, CUCTEMATH3AIIHS
66 3HaHui. BrrcaHHble U ONIMCaHHBIE 1
OKPY)KHOCTI/I MHOFOYFOJ'II)HI/IKOB
bubmmorekxa [IOK
7 n
6 TOTOBA} KOHTPOJILHAS paboTa 1 https://m.edso0.ru/8a148920
68 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIHS 1
3HAHUM
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68
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OEJNEPAJIBHASA PABOYASA TIPOTPAMMA YYEBHOI'O KYPCA
«TEOMETPHUSI» B 7-9 KJIACCAX (YTJIYBJEHHBIA YPOBEHb)

IHHOACHUTEJIBHASA 3ATIMCKA

['eomeTpust kKak OOMH M3 OCHOBHBIX pa3JeiOB IIKOJIBHOM MaTE€MaTHKH, UMEIOIIUNA CBOEH
[EeNbI0 00ECIeYnTh H3Y4YeHHE CBOWCTB M pa3MepoB (UTYyp, WX OTHOWICHWA W B3aUMHOE
pacroJio’)KeHUE, OINUPACTCSl Ha JIOTMYECKYH0, JOKa3aTeNlbHYH JIUHHUIO. LleHHOCTh u3yueHus
r€OMETPHUM Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus 3aK/II0YaeTCs B TOM, YTO 00ydarouuiics
YUUTCS TPOBOAMTH JOKa3aTEJbHBIE PACCYKICHUS, CTPOUTH JIOTUYECKHE YMO3AKIIOUYECHMUS,
JOKa3bIBaTh HMCTUHHBIC YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, ITPOBOIMTH
paccyXJeHUs «OT MPOTUBHOIO», OTJINYATh CBOIMCTBA OT NMPU3HAKOB, GOPMYIUPOBATH OOpATHbIE
yrBepxkaeHus. Ocoboe 3HaueHWe NoKa3aTellbHas JIMHUS UMeeT A YriyOia€HHOro H3ydeHus
MaTeMaTHKH.

Lenbto wu3ydyeHHs] TEOMETPUM SBJISIETCS UCMOJIb30BaHME €€ KaK HHCTPYMEHTa Ipu
pEelIeHnH Kak MaTeMaTHYeCKHUX, TaK M MPaKTUYECKHUX 3a/ay, BCTPEYAIOIIMXCS B peallbHOM
#u3HU. OOydaromuiicsi JOHKEH HAy4YUThCS ONpPENesTh F€OMETPUUECKY0 (pUrypy, ONMHCHIBATh
CIIOBaMH YEpPTEX WM PUCYHOK, HAWTHU IUIOMIA[b 3E€MEJIbHOTO Y4YacTKa, pacCUUTHIBATh
HEOOXOIUMYIO JIJTMHY OINTOBOJIOKOHHOTO Kalenss wim TpeOyembie pa3Mepbl Trapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAas, BHIYMCIUTENIbHASA JIMHUS B U3y4YEHUU T€OMETPUU.
[Ipn pemennn 3amad  MPAKTHYECKOTO — XapakTepa OOydYaloUIUics  y4uTCS  CTPOUTH
MaTeMaTHYeCKUe MOJENIM pEealbHbIX JKU3HEHHBIX CUTYallui, TMPOBOJUTH BBIYUCICHUS U
OIICHUBATh aJIeKBaTHOCTb MOJIyUEHHOTO pPe3yibTara.

Oco0eHHOCTh yUeOHOTO Kypca YriyOJEHHOTO W3YYEeHHs] TE€OMETPHH COCTOUT B TOM, YTO
oOyuaroniyecs: He MPOCTO 3HAKOMSTCS € ONpeAeIEHHBIMU MOHSTUSAMHU, @ YBEPEHHO OBJIA/IEBAIOT
uMu. CylllecTBYIOIIME TeMbl MPOrpaMMbl 0a30BOr0 Kypca IeOMETpUH HU3ydaroTcs Ha Ooiee
IyOOKOM YpOBHE, a OOydYaromipecsi MpUOOpEeTaroT YMEHHs, IMOMOTAIONMe WM YBEPEHHO
MPUMEHTh CBOM 3HAHUS HE TOJIbKO B MaTEMaTHKE, HO U B CMEXKHBIX MpeIMeTax, Mpexkie BCero
¢buszuke M HHPOPMATHKE, a TaKXKe IOJIb30BATHCS IMOJIYYEHHBIMH 3HAHHSIMH TMpPU PELICHUU
MPAKTUYECKUX 3aau.

CornacHo y4eOHOMY IUTaHy B 7-9 Kilaccax H3ydaercs YriyOJEHHBIH Y4eOHBIH Kypc
«["eomeTpusi», KOTOPBIA BKIIOYAET CIENYIOIINE OCHOBHBIE paszfenibl coaepkanus: «Hauama
reoMerpun», «TpeyronpHukn», «OKpyXHOCTHY», «UerbipéxyronpHukmn», «llomobuey,
«OneMeHThl TpuroHometpum», «l[lmomamm», a Takke «Meton KoopAuHAT», «BekTOphI,
«[IpeoOpazoBaHUs MIIOCKOCTHY.

Ha usyuenue yueGHOTO Kypca «I'eomerpus» orBoautcs 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Henento), B 8 kimacce — 102 yaca (3 yaca B Henenmo), B 9 kinacce — 102 ygaca (3 vaca B
HEJIEIIO).
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COJEPKAHUE OBYYEHUA
7 KJIIACC

Hayana reomerpuu

Hctopus BO3HUKHOBEHMSI M pa3BUTUS reoMeTpuu. HauanbHble MOHATHS T'€OMETPHHM.
Touka, npsimasi, 0Tpe30K, J1yd. [loHsiTve 00 akcnome, TeopeMe, 10Ka3aTeNbCTBE, ONPEICIICHUY.

B3anMHOe pacnosnokeHne ToueKk Ha npsMoi. M3mepeHue UIMHBI OTpEe3Ka, pacCTOsSHUE
MEXAY TOUKaMHU.

[Tonymnockocte m yron. Bunel yrios. M3mepeHnue BenwyuH yriioB. BepTukanbHble U
cMexHble yriael. [lapasuienbHble M NEpIEHIUKYISIpHBIE NpsMble. PaccTosiHME OT TOYKH 10
npsAMoil. buccekrpuca yria.

Jlomanas. Buael  nomassix. JnmHa  somaHod.  MHoroyronsHuku.  Ilepumerp
MHOTOYToJIbHUKA. [IOHSITHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIE IPECTABIEHUS O PABEHCTBE PUTYpP, UX PACIIONOKEHUH, CAMMETPHUH.

[Ipocreinmme noctpoenns. MHCTpyMEHTHI 1Sl U3MEPEHUN U ITOCTPOEHUH.

TpeyroabHukn

Bune TPEYroJbHUKOB: OCTPOYTOJIbHBIE, MPSIMOYTOJIBHBIE, TYNOYTOJIbHBIE,
paBHOOEIPEHHbIE, paBHOCTOPOHHHUE. MeanaHa, OucceKkTpruca U BbICOTA TPEYTOJIbHHKA.

PaBencTBo TpeyronpHuKOB. [lepBbII M BTOpPOMl INpPU3HAKKA PABEHCTBA TPEYrOJBHHUKOB.
PaBHOOeipeHHbIE TPEYroJbHUKM W HX cBocTBa. IIpu3Hak paBHOOEIPEHHOTO TPEYroJbHUKA.
TpeTuii npyu3HaK paBEHCTBA TPEYrOJIbLHUKOB.

CooTHOLIEHN MEXAYy CTOPOHAMU M yIJIaMH TPEYrojapbHUKa. HepaBeHCTBO TpeyrojbHUKA.
HepaBeHcTBO 0 17IMHE TOMAHOM.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cummeTpud. [IpuMepsl ciMMeTpun
B OKPY’KAIOIIEM MHpE.

IHapajuienbHbie npsiMbie. CymMMa yriioB MHOTOYT0JIbHUKA

[TapannenbHOCTh NPSIMBIX, UCTOPUYECKUE CBEICHMs O MNoOcTynare EBkiuza m o poisn
JIoGaueBCKOro B OTKPBITUM HEEBKJIMIOBOM reoMeTpuu. CBONCTBA M MPU3HAKU MapajuleIbHbBIX
npsmeix. CyMMa yrioB TpeyrosibHMKa. BHemHue yribl TpeyronbHuka. CyMMa BHYTPEHHHX
YIJI0B MHOTOYT'OJIBHMKA M CyMMa BHEIIHUX YTJIOB BBITYKJIOI'O MHOTOYTIOJIbHUKA.

IIpsiMOyroJibHbIE TPEYT 0JIbHUKH

IIpu3Hakyu paBeHCTBAa IPSIMOYTOJIBHBIX TPEYTrOJBbHHMKOB. IlepneHIuKkynsp M HakIOHHas.
CpolicTBO  MeauaHbl INPAMOYTOJIBHOTO  TPEYTOJIbHHMKA, NPOBEAEHHOW K  TUIOTEHY3E.
[IpssMOYTOIBHBIN TPEYTrONBHUK € yriioM B 30°.

OxkpyxHOCTH

[loHsATHS OKPYXKHOCTM M Kpyra. OJIEMEHTbl OKPYKHOCTM M Kpyra: LEHTp, paauyc,
IUaMeTp, XopJa, UX CBOMCTBAa. B3auMHOe pacrosioxkeHne OKpY:KHOCTH U npsimoii. KacarenbHas
U ceKymas K OKpyXHOCTH. OKpyKHOCTb, BnMcaHHas B yroia. IIpocreiliime noctpoeHus c
ITOMOIIBIO HUPKYJISL U TMHENKH.

I'eomerpuyeckne MecTa TOYeK

[IoHATHE O TEOMETPUYECKOM MeCTe TO4YeK. IIpumepsl T€OMETpUYECKUX MECT TOYEK Ha
IJIOCKOCTU. buccekTprca yria u cepeIMHHBIN NMEPIEHIUKYIAP K OTPE3Ky KaK reéOMETpUUYECKUE
MecTa ToueK. OnncaHHas OKPYKHOCTb TPEYroJlbHHKa, €€ LEeHTp. MeTo] reoMETpUYECKUX MECT
TOYEK IPH PELIEHUH F€OMETPUUECKUX 3a/1a4.

IHocTpoeHusi ¢ NOMOLIBIO HUPKYJIA U JTHHEHKH
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Ucropuueckue cBeneHus. OOOCHOBaHUS MPOCTEHIIMX IMOCTPOCHHMA, 3Tallbl 3aadd Ha
MMOCTPOEHUS, PELICHUE 3a]1a4 Ha MOCTPOEHUE HUPKYJIEM U JIMHEUKOM.

8 KJIACC

YeTbIpEéXyroJbHUKH

[Tapannenorpamm, ero mnpuszHaku M cBoicTBa. [IpsMoyronbHHMK, pomMO, KBajpaT, HX
npu3HakKu u cBoiicTBa. Tpameuus. PaBHoOenpeHHass Tpamenus, €€ CBOMCTBA W TPU3HAKH.
[IpsimoyronbHas Tpanenus. CpeaHsis JIMHUS Tparenuu.

CpenHss IMHUA TpeyrojibHUKAa. MeToja yABOEHHS MeIuaHbl TpeyrojibHUKa. Teopema o
MepeCceYeHUH MeIMaH TPEyroJbHUKa.

Teopema @aineca, Teopema 0 IPONOPIUOHATIBHBIX OTpe3kax. Teopema BapuuboHa nms
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LenTpanbHO-cCUMMETpUUHBIE (DUTYPBI.

IMonoGue

[Tomobue TpeyrosbHUKOB, KO3 duneHT nomaodus. [lpusnaku mogoOus TPEyroJbHUKOB.
[Ipumenenue mogoOUst MPU PELIEHUH T€OMETPHUUECKUX U MPAKTUYECKUX 3a1ay.

ILnomans

[Tonsatue o mmomamu. CBoicTBa TUIOMaAe reoMmerpudeckux uryp. IIpocteiimme
dbopMynbl Ui TJIOLIAAM TPEYrojibHHUKA, Mapajuienorpamma, poMmba u Tpaneuuu. [lmomaau
noa06HbIX puryp. OTHOIIEHHE TUIOIaIel TPEYTOJIbHUKOB.

Teopema Iludgaropa

Teopema IIudaropa. [Ipumenenune Tteopemsl Iludaropa mpu penieHUH TPAKTHISCKUX
3az1ad.

JJieMeHThI TPUTOHOMETPHH

CuHyC, KOCMHYC, TAHT€HC M KOTAHI€HC OCTPOrO YIJIa MPSIMOYIOJIBHOIO TPEYTrOJbHHKA.
Tpuronomerpuueckue ¢yHkiuu yriaoB B 30° 45° u 60°. IlpomopuuoHalbHBIE OTPE3KU B
MPSAMOYTOJIBHOM TPEYTrOJIbHUKE.

Yribl 1 4eTbIPEXYT0JIbHUKH, CBA3AHHBIE C OKPY’KHOCThIO

BrnucanHble M UEHTpasIbHBIE YIJIbI, YIOJI MEXKJY KacaTelbHOM U XOpPAOW. YIJIbl MEXIy
XOpJaMd M CEeKylMMH. BrnucaHHble M ONHUCaHHbIE OKPYKHOCTU TpPEYrojbHUKA U
YeThIpEXYroJibHUKM. (CBOWCTBA M MpPU3HAKUM BIIMCAHHOTO YETBHIPEXYTrOJIbHMKA. B3aumHoe
pacmojio)keHue AByX OKpyxHocTel. Kacanume okpyxHoctei. OOmme KacaTelbHbIE K JBYM
OKPYXHOCTSIM.

9 KJIACC

Pemenue TpeyroibHUKOB

Cunyc, xocuHyc, TaHreHc yrioB oT 0° go 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOoX1ecTBO. POpMyIIbl IpUBENEHUS. Pemenne TpeyroibHUKOB. Teopema KOCHHYCOB M TeOpeMa
CHUHYCOB. PellleHne NpakTH4YeCKuX 3a/1ad C HCIOJIb30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CHUHYCOB. PelieHne 3aa4 reoMeTpuuecKOil ONTHKH.

Tpuronomerpudeckue GpopMysasl Ui MIOMAAN TPEYroJIbHUKA, TapajenorpaMmma, poMmoa,
tpaneunu. opmyna ['epona. @opMysa mIomaan BeIMYKIOTO YETBIPEXYTOIbHUKA.

ITonoOue TpeyroJbHNKOB

Xopap! 1 OJO0HBIE TPEYrOJbHUKH B OKPYXHOCTH. Teopema O MpOou3BEICHUHU OTPE3KOB
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XOpZ, TEOPEMBI O IPOU3BEJIECHUU OTPE3KOB CEKYLIUX, TEOpeMa O KBaJpare KacaTeJIbHOM.
[IpuMeHeHnne npu pemeHuu reomerpudeckux 3anad. Teopemsl UeBbl u Menenas. Ilonarue o
TOMOTETHH.

MeTtox KOOpAUHAT

VYpaBHeHHEe TPSAMO Ha IUIOCKOCTH. YTJIOBOW KOS(MGHUIMEHT W CBOOOJHBIN 4JIEH, HX
reoMeTpuueckuil cmbicia. [lapannenbHOCT U NEPHEeHAUKYISIPHOCTh HPSAMBIX (Yepe3 yrioBoi
K03 dumeHT).

VYpaBHeHHe OKpyxkHOCTH. HaxokneHue mepecedeHMil OKpPYKHOCTEH U IHpsSMBIX B
KoopauHaTax. Popmysna paccTosiHUS OT TOUKM 10 mnpsmoi. [lnmomans mnapamuienorpamMMa B
KOOpJMHATaX, MOHATUE 00 OpHEHTHpOBaHHON miowmaau. [IpumeHeHne MeTola KOOpAMHAT B
MIPaKTUKO-OPUEHTUPOBAHHBIX F€OMETPUUECKUX 3a4a4ax.

BekTopbl

Bexktopsl Ha miockoctu. ClokeHHE U BBIYMTAHHE BEKTOPOB — MpaBUiIa TPEYroJibHUKa U
napajieorpaMma. YMHOXKEHHE BekTopa Ha uyuciio. Koopmunatel Bektopa. CrokeHue u
BBIYMTAHNUE BEKTOPOB, YMHOKEHHE BEKTOpa Ha YUCJIO B KoopAuHaTax. [IpuMeHeHne BEKTOPOB B
¢buzuke, IEHTP Macc.

[Tonsatue o ©Oa3uce (Ha MIOCKOCTH). PasnmoskeHusi BeKTOpoB mo Oasucy. CkanmspHoe
MIPOU3BEICHNE BEKTOPOB, T€OMETPUUECKUN CMBICI M BBIPAXKEHHE B JEKApTOBBIX KOOpPJIMHATAX.
JIMcTpuOyTUBHOCTD CKaJISIpHOTO Ipou3BeneHus. CkalspHOE MPOU3BEACHUE U MPOCLHUPOBAHUE.
[IpumeHeHne CKalsIpHOTO MPOU3BEACHUS BEKTOPOB JJISl HAXOXKIACHWS UIMH U YIioB. Pemenue
reOMETPUUYECKUX 33/1a4 C MIOMOILBIO CKAJIIPHOTO MTPOU3BEICHUS.

JJIMHA OKPY/KHOCTH M ILVIOIIAAb KPYyra

[IpaBusbHBIE MHOTOYTOJIBHUKH. [[mMHA okpyxHOCTH. ['pagycHas u paauaHHas Mepa yria,
BBIUHCIICHUE JIMH Oyr OKpykHocTei. IIlnomane kpyra, cexkropa, cermeHta. Mcropudeckue
CBEICHUS 00 U3MEPEHUH JAJTMHBI OKPY>KHOCTH U IUIOIIAAN KPYyTa.

JIBH:KeHMSI MJIOCKOCTH

Hentpansnas cummerpus. LlenTpansHo-cumMmerpuunble ¢urypsl. [loBopoT. OceBas
cumMeTpusd. Purypsl, CHMMETPUYHBIE OTHOCUTENBHO HEKOTOPOU ocu. [lapannenbHblid mepeHoc.

[lonsitne nBuxkeHuss U ero cBoiicTBa. PaBeHctBo ¢uryp. IlposiBieHus cummerpuu B
MpUpoOJe, >KUBOIKUCH, CKYIBNTYype, apxuTekType. Kommosuuum nBmwxeHuil (mpocrteifiiue
npumepsl). [IpuMeHeHre B reoMeTpUYeCcKUX 3a/1a4ax.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4yHOCTHBIE Pe3yJIbTATBI OCBOEHUS IIPOIPaMMBI 110 MaTEMAaTHKE XapaKTEpU3YIOTCS B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHHUS:

IIPOSIBIICHUEM HMHTEpeca K IPOLIJIOMY M HACTOSIIEMY POCCHUICKOM MAaTeMaTUKH,
LIEHHOCTHBIM OTHOIIEHHWEM K JIOCTHJKEHUSIM DPOCCUHCKHX MaTEeMAaTHKOB M POCCHUNCKOMN
MaTEMaTHYECKON IIKOJIBI, K UCIIOJIB30BAHMIO ITHUX JIOCTH)KEHUH B JPYTUX HAYKaX M MPUKIIATHBIX
chepax;

2) rpaXkIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:
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FOTOBHOCTBIO K BBINOJHEHUIO OOS3aHHOCTEH TpakJaHWHA W peau3ald €ro Ipas,
MPEJICTAaBICHHEM O MAaTeMaTUYEeCKHX OCHOBAaX (YHKIIMOHHPOBAHHS DPA3IUYHBIX CTPYKTYD,
SIBJICHUM, MPOIIEyp TPakJaHCKOTO olmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYKJICHHIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C MPAKTUYCCKHUM MPUMEHEHHEM JTOCTHKCHUIMA
HayKH{, 0CO3HAHUEM BAKHOCTH MOPAJIbHO-ITUYECKUX MPUHIIUIIOB B IEATEILHOCTH YUYEHOTO;

3) TpyA0BOr0 BOCIIMTAHMS:

YCTAaHOBKOW Ha aKTHMBHOE YYacTHE B PEHICHUHM MPAKTUYCCKUX 3a7ad MaTeMaTHYECKOU
HaIpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MAaTeMaTHYE€CKOTO 0Opa30BaHUs Ha MPOTSKEHUU BCEH
KU3HU JJIs1 YCICITHON TPO(ECCHOHATBHON JICATEIPHOCTH U Pa3BUTHEM HEOOXOJIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM H TIOCTPOCHUEM WHIMBUIYATbHOW TPAeKTOPHUH OOpa3oBaHUsl U
YKU3HEHHBIX TUTAHOB C YUETOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTHYEeCKOTr0 BOCTIMTAHUSA:

CIOCOOHOCTBIO K DMOIMOHATBHOMY M JICTETHYECKOMY BOCHPHATHIO MaTeMaTHYECKUX
00BEKTOB, 3a/1a4, PEIICHUM, PACCY>KJIEHUN, YMEHHIO BUIETh MAaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI0 O3HAHUS:

OpHEHTAIIMEeH B NIEATEITLHOCTH HAa COBPEMEHHYIO CHCTEMY HAayYHBIX MPEACTABJICHHIN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSA YEIOBEKa, NPHUPOIALI M O0OIIecTBa, NOHUMaHUEM
MaTeMaTHYeCKOW HayKu Kak c(depbl 4YelOBEUECKOW AESITEIHbHOCTH, JTaloB €€ pPa3BUTHA H
3HAYUMOCTH JJIs Pa3BUTHUS [IUBUJIM3AIINN, OBJIAJICHUEM SI3bIKOM MATEMAaTHKH U MaTEMaTUYECKON
KyJIbTypOH Kak CpEICTBOM TIO3HAHWS MHpA, OBJIAJIECHUEM HABBIKAMH HCCIICIOBATEIHCKON
NesITeNIbHOCTH;

6) ¢usuueckoro BocnuTaHWs, (OPMHPOBAHUA  KYJbTYPbl  30POBbS M
IMOLMOHAJIBHOT0 (JIaronoJay4us:

TFOTOBHOCTBbIO MPHUMEHATH MAaTeMaTHYeCKHe 3HaHUS B MHTEpPEcax CBOEro 3J0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HU (3I0pOBOE MHUTAaHHUE, COATAHCUPOBAHHBIA PEXUM 3aHATUH U
OTIbIXa, peryispHas (usnueckas akTUBHOCTH), CHOPMHUPOBAHHOCTHIO HaBBbIKa peQIIeKCUH,
MIPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JIPYroro 4esioBeKa;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

OpHEHTAIlell Ha MpUMEHEHHEe MaTeMaTHYeCKUX 3HAHUM Ul pelleHus 3agad B o0nactu
COXPAaHHOCTH OKpY)KaIoIlleld cpeabl, IUIAHUPOBAHMSI TOCTYNKOB M OILEHKH HUX BO3MOXKHBIX
MOCJIEICTBUIM ISl OKpY>KaloLell cpefibl, 0CO3HaHUEM TJI00aIbHOrO XapakTepa SKOJIOTHYECKHX
mpo0JieM U MyTeil uX peuieHus;

8) ajanTanyu K U3MEHSIIOIMMCS YCJIOBHAM COLHUAIBHON U MPUPOIHOI CPebL:

TOTOBHOCTHIO K JICHCTBHUSM B YCJIOBHSIX HEONPECIIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTHYECKYIO ACSITeNbHOCTh, B TOM YHCIE YMEHUE YUUTHCS Y APYTUX
T0Jiel, mpuoOpeTaTh B COBMECTHOW JIEATEIILHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUHU W3
OTIBITA IPYTHX;

HEO0OXOIMMOCThIO B (POPMHPOBAHUU HOBBIX 3HAHUH, (OPMYTUPOBATH HJIEU, MOHATHS,
rUnoTe3bl 00 00bEKTax U SBICHUSX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABAThH JACPHUIIUTHI
cOOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, MIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0 KaK BBI3OB, TPEOYIOMIMI KOHTpPMEp, KOPPEKTUPOBATh MPUHHUMAEMBIC pEUICHHUS U
JercTBUS, POPMYITHPOBATEH M OIIEHUBATH PUCKH U TIOCTEACTBHS, (GOPMHUPOBATH OTIBIT.

METAINIPEIMETHBIE PE3YJIBTATHI
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B pesynpTare OCBOGHHS MPOTrpaMMbl MO MAaTEMATHKE Ha YPOBHE OCHOBHOIO OOIIETro
oOpa3oBanusi y oOydaromierocss OyayT CQOPMUPOBAHBI MeTampeAMeTHbIEe Pe3yJbTaThl,
XapaKTepU3YIOIIHECS  OBJAJACHUEM  YHUBEPCAJIBHBIMU  IIO3HABATEIBHBIMHU  JEHCTBUSIMH,
YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU JEHUCTBUSIMH M YHUBEPCAJIBHBIMU PETYIATUBHBIMHU
JIEHCTBUSIMU.

Ilo3HaBaTeIbHBIE YHHBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble jornyeckue aeicTBuUs:

BBISIBIISITh U XapaKTEPU30BaTh CYNICCTBCHHBIC IMPHU3HAKA MAaTEMaTHYCCKHMX OOBEKTOB,
MOHATHH, OTHOIICHHA MEXIy TIOHATHUAMH, (QOPMYTUPOBATH ONPEACICHUS TOHSITHH,
YCTaHABIIMBATh CYIIECTBEHHBIN TpH3HAK KIACCU(PUKAIMU, OCHOBAHUSA JUIsI 000OMIEeHUS U
CpaBHCHHSI, KpUTEPHUH TTPOBOAMMOTO aHAIIN3A,

BOCIIPHHUMATh, (POPMYIIHPOBATH W MPEOOPA3OBBIBATH CYKICHHS: YTBEPIUTCIBHBIE W
OTpHUIATEIIbHBIC, SJMHIYHBIC, YACTHBIC W O0ITUE, YCIIOBHBIC,

BBISIBIISATh MaTEeMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W TPOTHBOpPEYHS B (akTax,
JMAHHBIX, HAOMIOACHUAX W  YTBEPXKICHHUAX, Tpeiarath KPUTCPUU JUIS  BBISIBICHUS
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

JIeNIaTh BBIBOJBI C HWCIOJIb30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX W WHIYKTHBHBIX
YMO3aKIIIOYCHNH, YMO3AKIIIOUSHUH TI0 aHAJIOTUH;

pa30bupath JI0Ka3aTeIhCTBA MATEMATHYCCKUX YTBEPKICHHUH (TIPSMBIE U OT TPOTHBHOTO),
MPOBOJUTH  CAMOCTOSITENIFHO ~ JIOKa3aTelbCTBA MaTeMaTH4eCKUX (DaKTOB, BBICTPAaUBATH
apryMeHTaluIo, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, MPUMEHSITh METOJ MaTeMaTU4ecKOi
WHIIYKITUH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BBIOMpaTh Croco0 pemieHuss ydeOHOW 3adaunm (CpaBHUBATh HECKOJBKO BapHUaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIANIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJCIEHHBIX
KPUTEPHUEB).

Ba3oBble ucciienoBarebCcKHe N1eiCTBUA

HCI0JIb30BaTh BOMPOCHI KaK UCCIIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCHUPYIOILIUME MTPOTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO yCTaHABIMBATh HCKOMOE
U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UINIO, MHEHUE;

MIPOBOJHUTH MO CaMOCTOSITEIBHO COCTaBJICHHOMY IIaHY AKCHEPUMEHT, MCCIEIOBaHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKOro OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB MEXIY
co0olii;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIIEHUS M BBIBOJBI MO pe3yabTaTaM MPOBEAEHHOTO
HAOMIOJICHUS, HCCIIEIOBAaHUS, OKCIEPUMEHTa, OIEHUBAaTh JOCTOBEPHOCTh MOJYyYEHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHNI;

MIPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATh MPEINOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBHSIX.

Padora ¢ undpopmanueii:

BBISIBIISITH HEJIOCTATOYHOCTh U M30BITOYHOCTh MH(POPMAIIUH, JaHHBIX, HEOOXOTUMBIX IS
pelIeHus 3a1a4H;

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATH3UPOBATH M HWHTEPIPETHPOBATH HWH(MOPMAIIIIO
Pa3IMYHBIX BUJIOB U (POPM MpEACTABICHHUS;

BBIOMpaTh opMmy mpencTaBieHHs WHGOPMAIMU U WIUTFOCTPUPOBATH pEIIaeMble 3aaadu
cXeMaMu, IuarpaMMaMu, HHOU Trpadukoi U 1X KOMOUHAIUSAMU;
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OLICHUBATh  HAA&HKHOCTh HMH(OpMAMM 1O  KPUTEPHSIM, IPEUIOKEHHBIM  HIIH
cOpMYIMPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuUKaTHBHBbIE YHUBepcaJbHbIE YUeOHbIe JeiicTBUA:

BOCIPUHUMATh U (OPMYIUPOBATH CYXIEHHS B COOTBETCTBHH C YCIOBUSMH U UEISIMHU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M MUCHMEHHBIX
TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pEIICHHUs 3aJaud, KOMMEHTHPOBATh MOJYYEHHBIN
pe3yibTarT;

B X0Ji¢ 00CYXJEHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHbIE HA MOMCK PELICHMSI, CONOCTAaBISATh CBOU
CYXJEHHUS C CY)KICHMSIMH JPYTUX YYaCTHUKOB Jauajnora, oOHapyXuBaTh paziudHve U CXOACTBO
MO3ULIUH, B KOPPEKTHOU (hopMe GOpMyIUpOBaTh pa3HOTIacHsl, CBOM BO3PAKECHUS;

MIPE/ICTaBIATh PEe3yJAbTaThl PELIEHUs 3aJayd, SKCIEPUMEHTa, MCCIEJI0BaHUS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (QopmaT BBICTYIUIEHHS C Y4€TOM 3aJad [pPE3eHTaluu U
0COOEHHOCTEN ayIuTOpUH;

MOHWMATh M UCIIOJIF30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBHUIYaTbHONH PabOTHI TpU
pemeHnr yJ4eOHBIX MaTeMaTHYeCKHX 3a/ad, NPHHUMATh Ielb COBMECTHOW NeSTEITHHOCTH,
IUTAaHUPOBATh OPTraHU3ALMI0 COBMECTHONW pabOThI, paclpenensiTh BUABI padoT, JOroBapuBaThC,
00CYX/1aTh MPOIECC U Pe3yabTaT PaboThl, 0000IaTh MHEHHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B IpyNNOBBIX (opMax paboThl (0OCyXIeHus, 0OMEH MHEHUH, «MO3TOBbBIE
IITYPMBI» W WHBIC); BBINOJIHATH CBOIO YacTh pabOTHI M KOOPAMHUPOBATH CBOM NIEHCTBHS C
IPYrUMH 4YJ€HaMU KOMaHJIbl, OLICHMBATh KAayeCTBO pe3yJbTaTa M KAauyecTBO CBOErO BKJIaJga B
oOmmMii pe3yapTar 1o KpuTepusiM, chopMyIMpPOBAHHBIM yJaCTHUKAMU B3aUMOJCHCTBUS.

PeryasiTuBHbIe YHHBepPCaJbHbIE YUeOHbIe 1elCTBHS
Camoopranuszanms:

BBISIBIISITh  MPOOJIEMBI  JUIsl  pElIeHUS B IKU3HEHHBIX U  Y4eOHBIX CHUTYyalMsX,
OPUEHTUPOBATHCS B PA3IUYHBIX MMOAX01aX MPUHATHUS pelIeHUH (MHAUBUAYaIbHOE, IPYIIIOBOE);

CaMOCTOSITENIBHO COCTABJIATH IJIaH, aJITOPUTM PELleHHs 3a7a4uu (MM €ro 4acTh), BHIOUpaTh
croco® pemieHdus C Y4E€TOM HMMEIOIIUXCS PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OpPMALIUK.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJJIEKT:

BIIJIETh CIOCOOaMU CaMOMPOBEPKH, CAMOKOHTPOJISI Mpollecca M pe3ylbTaTa pelieHus
MaTeMaTH4eCKOU 3aJjaun, CAaMOMOTHBAIIMH U PeQIICKCUU;

MPEeIBUIIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IMPHU PELICHUH 33Jayd, BHOCHUTH
KOPPEKTUBBl B JESATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWICHHBIX OLINOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yNibTaTa NEATEIbHOCTH TOCTABICHHOW IENU U YCIOBUSM,
OOBSACHATH MPUYMHBI JOCTH)KEHUS WM HEJOCTHKEHHS eI, HAXOIUTh OIUOKY, 1aBaTh OLIEHKY
MPUOOPETEHHOMY OTIBITY;

BBIpOKaTh OMOIMU TPU U3YUYEHUU MaTeMAaTHYECKUX OOBEeKTOB U (HaKTOB, [aBaTh
SMOLMOHAJIBHYIO OLIEHKY PEIICHUS 3a/1a4H.

HNPEIMETHBIE PE3YJIBTATbBI

K koHI1y 00yuenus B 7 kjiacce 0O0yyaromuics OJIyYUT CIEAYIOIUE PEAMETHbIEC PEe3yIbTaThl:
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Pacnio3naBate M3ydeHHBIE TeOMETpUYECKHE (UTYpPBI, OIpPENeNiTh WX B3aUMHOE
pacrosio)keHue, H300pakaTb TreoMETpUYecKrue (UTyphl, BBIIOJIHATH YEPTEXKH IO YCIOBHUIO
3amaun. M3MepsATh JIMHENHBbIE U YIJIOBblE BEIWYMHBbI. Pemarth 3ajauu Ha BBIYMCIIEHHUE JJIMH
OTPE3KOB U BEJUYHH YIJIOB.

Jenath NPUKUAKY U OLEHKY JUHEHHBIX W YIJIOBBIX BEJIWYUH IPEIMETOB B peajbHOM
KU3HH, pa3MepoB MPUPOIHBIX O00BEKTOB. Paznmuuarh pasmeprl 3TUX OOBEKTOB IO MOPAIKY
BEJINYMHBI.

Crpoutb 4epTeKHu K FT€OMETPUUECKUM 3a/1a4am.

[lonb3oBaTbcsl NpU3HAKaMU paBEHCTBA TPEYrOJbHUKOB, MCIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEAPEHHBIX TPEYTrOJIbHUKOB IIPU PEIIEHUH 3a/1au.

[IpoBOIUTH IOTHYECKHE PACCYXKAECHUS C UCIIOJIb30BAHUEM IT'€OMETPUUECKIX TEOPEM.

[lonb3oBaThbcsi NpHU3HAKaMU pPaBEHCTBA MPSAMOYTOJIbHBIX TPEYTrOJIbHUKOB, CBOMCTBOM
MEJMaHbl, MPOBEIEHHOM K THUIOTEHY3€ NPSIMOYTrOJIbHOTO TpPEYrOJbHUKA, B pEIICHUU
reOMETPUUECKUX 3a/1a4.

Onpenenars napamiedbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpblE 00pazyeT ¢ HUMU
cekymas. OnpenensaTh NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSAIMOM 10 TOYEK APYroM MpsMOil.

Pemats 3agaun Ha kieTyaroit Oymare.

[IpoBOANTE BBIUMCICHUS W HAXOAWTHh YHCIOBbIE W OyKBEHHBIE 3HAYCHHsI YIJIOB B
reOMETPUYECKUX  3aJjayax C  HCIOJb30BAaHUEM CYMMBbI  YIJIOB  TPEYrOJIbHUKOB U
MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BAaHHBIX MpPH IEPECEUECHUHU JBYX MapayliesIbHbIX
MpsIMBIX cekymiel. PemaTs npakTuyeckue 3aauu Ha HaX0XKJCHHUE YIIIOB.

Brnanets monstuem reomerpuueckoro mecta touek (I'MT). Ompenensite OuccekTpucy
yria ¥ CepeAVHHBIM TEepHeHIUKYIIp K OTpe3Ky KaK TIeOMETpUYECKHEe MecTa TOYeK.
[Tons3oBaThest moOHsATHEM reomerpudeckoro wmecra Touek (I'MT) mnpum  gokaszarenbcTBe
reOMETPUYECKUX YTBEPKICHUM U MPH pElIeHUH 3a/1au.

@opMyIHpOBaTh ONpEACICHUSI OKPYKHOCTH M Kpyra, XOpJbl U JuaMeTpa OKPYKHOCTH,
YBEPEHHO BIAJECTh WX CBOMCTBAMH. YMETh JOKa3blBaThb W MPUMEHITh 3TU CBOICTBa NpuU
pElIeHUH 3a/1au.

Brnagerps moHsATHEM ONMUCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HAaXOAWUTH €&
ueHtp. Jloka3plBaTh U HCIMOJB30BaTh (DAKThl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
MepeceKkaroTcsl B OAHOM TOYKE, U O TOM, UTO CEpeAUHHBbIC MNEPIEHIUKYISIPbl K CTOpPOHAM
TPEYroJbHUKA MEPECEKAIOTCS B OJJTHOM TOUKE.

Brnagerp moHsTHEM KacaTeNbHOM K OKPYKHOCTH, TIOJb30BaThCS TEOPEMOM O
MEePIEeHIUKYIAPHOCTH KacaTeNbHOUW M pajauyca, MPOBEAEHHOIO K TOUKe KacaHus. Jloka3bIBaTh
PaBEHCTBO OTPE3KOB KacaTeJIbHBIX K OKPYKHOCTH, MPOBEAEHHBIX U3 OJHOU TOUYKHU, U IPUMEHATH
3TO B PEIICHUU T€OMETPUUYECKUX 3a]1ad.

Jloka3piBaTh W MPUMEHITh NPOCTEHIINE T€OMETPUUYECKHE HEPaBEHCTBA, MOHMMATh HX
MPAKTUYECKUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MMOMOILBIO [IUPKYIS U TUHEHKHU.

K koHIty 00ydeHus B 8 kiiacce oOydaromuiicss MOJIy4uT CelyIONUe PeIMETHbIE pe3yIbTaThl:
PacriozHaBaTh OCHOBHBIE BH[bI YETBHIPEXYTOJBHUKOB, MX JJIEMEHTBHI, IOJI30BATHCA HX
CBOMCTBAaMM IIpH PEIIEHUU TEOMETPUYECKUX 3ahad. Pa3nuuaTe MNpU3HAKM U CBOMCTBA
napajienorpaMma, pom0a M MpsIMOYrOJbHHMKA, JTOKa3blBaTb WX M YBEPEHHO NPHUMEHSTH IPH
pELIEHNH T€OMETPUUECKUX 3a/1a4.
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Hcnonb3oBaTh CBOMCTBA TOYKM IEPECEUEHMS] MEIMAH TPEYrosbHHKa (LIEHTpa macc) B
pELIeHNH 3aay.

Bnaners nonsTHeM cpeiHel JTMHUM TPEYTOJbHUKA U TpalleluH, IPUMEHSITh UX CBOMCTBA
IIpU pEUIEHUM TreomeTpudyeckux 3anad. Mcnomp3oBath Teopemy Daneca u Teopemy o
MIPOMOPLIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ul PEIICHUs IPAKTUUECKUX 3a/1a4.

Pacrnio3HaBate LEHTpPAIBbHO-CUMMETPUYHBIE (UTYpPBI M HCIIOJIB30BAaTh WX CBOWCTBA IpHU
pelIeHnH 3aau.

Bnametp  moHATHMSMH  TONOOHMS — TPEYrOJBHUKOB,  KodpduuHeHTa  1oa00us,
COOTBETCTBEHHBIX JJIEMEHTOB IOJOOHBIX TpeyroiabHUKOB. ImeTrs mpencraBieHue o
npeoOpa3oBaHuy MOA00UST W 0 MONOOHBIX (urypax. [lomb3oBaTbcs MpU3HAKAME TIOJ00MS
TPEYroJbHUKOB MPU PEIIEHUH T'€OMETpUYecKUX 3aiad. Jloka3blBaTh M NPUMEHATH OTHOLIEHUS
MPOMOPLIMOHAIBHOCTY B NIPSIMOYIOJIbHBIX — TpeyroibHukax. [Ilpumensts mnogoOue B
MPaKTUYECKUX 33a4ax.

BoiBoguTh M HCIONB30BaTh MpocTedIve (QOpMynbl Uil IUIOMAAH TPEYroJIbHUKA,
napajieorpaMmma, pomba W Tpanenuu. BeaucisaTs (pa3auyHBIME CHIOCO0aMH)  TIJIOMIAb
TPEYrojbHUKa W IUIOIIAAd MHOTOYTOJbHBIX QUryp (MOJB3ysCh, TJ€ HEOOX0IUMO,
KaJIbKYJIATOPOM). 3HAaTh OTHOILIEHUE TUIONIa/iel MOJO0OHBIX (GUTYp U NPUMEHATH MPU PELIeHUN
3a1a4. [IpuMeHsTh noydeHHbIe YMEHHS B IPAKTHUECKUX 3a/1a4ax.

[Tonb3oBarbest Teopemoii Iludaropa st pemieHuss T€OMETPUUYECKHX M MPAKTHYECKHX
3ama4. CTpoUTh MaTeMaTHYECKYyI0 MOJEIb B MPAKTUYECKUX 3aJauyax, CaMOCTOSATEIbHO JeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINE JITHBI.

Bnagerp moHsTHEM BIUCAaHHOTO M IEHTPAJIbHOIO YIjla, yrjia MeXAy KacaTelbHOH u
XOpJIOM, ONMHUCAHHOM M BIHMCAHHOW OKPY)KHOCTH TPEYrOJbHHKA W YEThIPEXYrOJIbHUKA,
MPUMEHSTh UX CBOMCTBA MPH PEIICHUH 3a]au.

[IpuMeHsTh MoJlydeHHbIE 3HAHUSI HA MPAKTHKE — CTPOUTh MAaT€MaTUYECKUE MOJAETH JUIs
3a/1a4 peajbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOLIUE BHIYMCIEHHS C MPUMEHEHHEM MO00us
Y TPUTOHOMETPUH (TOJIB3YSCh, 1€ HEOOX0IUMO, KAIbKYIISITOPOM).

K konIty 00yueHus B 9 kiacce 00y4Jaromuiics MOJYyYUT CICAYIONNE MPEAMETHBIC PE3YIbTaThl:
3HaTh TPUTOHOMETPUUYECKUE (PYHKIIMH OCTPBHIX YIJIOB, YMETh HAXOJHWTh C MX MOMOIIBIO
pasUyHbIE  3JEMEHTHl  MPSMOYTrOJIBHOTO  TPEYroJbHUKA  («pemieHue  MPSIMOYTOJBHBIX
TPEYroJabHUKOB»). HaxomuTh (¢ MOMOIIBIO KaNBKYJIATOpA) JJIWHBI U YTJIbI IS HETAOJWYHBIX
3HAYCHUMH.

[Tonb3oBatbest hopMynaMu MPUBEIEHUS B OCHOBHBIM TPUTOHOMETPHYECKUM TOXKIECTBOM
JUISl HAXOXKJACHHUS! COOTHOILIEHUI MEX/1y TPUTOHOMETPUUECKUMH BEITMYUHAMM.

Jloka3biBaThb TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, NMPUMEHATh UX Uil HAXOXKIACHUS
pPa3NMYHBIX  AJIEMEHTOB TPEYTroJbHUKA («pEIIeHHWe TPEYrOJbHUKOBY), TMpPU  PpEIICHUU
reoOMEeTpUUECKHX 3a/1a4. [[puMeHsATh noJlydeHHbIE 3HAHUS [P PELICHUU IPAKTUYECKUX 3aau.

[IpuMeHATs TPUTOHOMETPUIO B 33Ja4aX Ha HAXOXIEHUE IUIOLIAJH, BBIBOJAUTH U BIALETh
TPUTOHOMETPUYECKUMH (OopMyTaMH AJIsl IUIONMIQAM TPEYroJibHUKa, Mapajjenorpamma, pomoa,
Tpamneuuu, BBIBOAUTh M MpUMEHATh Gopmyny ['eponHa u dopmyny s miuomaay BHITYKIOTO
YETBIPEXYTOJIbHUKA.

HNwmets npencraBieHre 0 TOMOTETUH, IPUMEHSTh B IPAKTUYECKUX CUTYALIUAX.

Hcnons3oBare Teopembl UeBbl 1 MeHenas npu pelieHun 3aiad.

Hcnonp30Bath TEOpEeMBbl O BIIMCAHHBIX yIilaX, yriaxX MEXAY XOpAaMH (CEeKyIIMMU) U yriie
MEX1y KacaTeJIbHOW U XOPJAOH MPU PELIEHUH F'€OMETPUUECKUX 3aAad. JlOKka3bIBaTh U NPUMEHATH
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TEOPEMBl O IMPOU3BEACHUU OTPE3KOB XOPJA, O IPOU3BEIECHUU OTPE3KOB CEKYIIMX, O KBaJpare
KacaTeJbHOU.

Bnanerp moHATHEM KOOpIMHAT Ha IJIOCKOCTH, paboTaTh C ypaBHEHMEM HpPSAMOM Ha
IUIOCKOCTU. Brazers mOHATHSAMH yriioBOro koddduuneHTa u cBOOOJHOTO YjeHa, MOHUMATh MX
T€OMETPUYECKUH CMBICT U CBSI3b YIJIOBOTO KOX(PQHIMEHTa C BO3pACTAaHHEM H YObIBAaHHEM
JUHENHOW (QyHKUMM. VYMeTb pemarb METOAOM KOOpJAMHAT —3aJaud, CBSI3aHHBIE C
MapajuIeIbHOCTBIO U MEPHEHAUKYIISIPHOCTBIO MPSIMBIX, MEPECEUECHUEM MPSMBIX, HAXO0XKIECHUEM
TOYEK MepeceUeHusl.

BoiBoguTh M BaeTh ypaBHEHUEM OKpYKHOCTH. Mcmonp3oBaTh METOJ KOOPAMHAT JUIS
HAXOKJICHHS MEPEeCceUeHN OKPYKHOCTEH U MPsAMBIX. Biianets opMynamu paccTOSIHUS OT TOYKH
710 TpSMOM, IIOUIa/IM MapajienorpaMMa B KOOpJAUHATaX, UMETh MOHATHE 00 OPUEHTHUPOBAHHOMN
wiomaay. [lonb3oBaThbCcsl METOJOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHATh €ro MpHU pPElIeHUH
FeOMETPUYECKUX U TMPAKTUYECKUX 3ajad. I[IpUMeHATh MeToJ] KOOpJIMHAT B HPaKTHUKO-
OPUEHTHUPOBAHHBIX TEOMETPUUYECKHX 3aJauax.

Bnaners monsTHEM BeKTOpa. YMEThb CKJIaAblBaThb W BBIYUTAThb BEKTOPHI, YMHOXaTh Ha
YHCIIO0, BIAJIETh IpaBWJIAMU TPEYrobHUKAa W THapaienorpamma. BrianeTe mpakTHUYeCKUMHU
MHTEPIpETAlsIMI  BEKTOPOB. YBEPEHHO TM0JIb30BaThCid KOOpAMHATaMU BeKTopa. Branets
CJIOKEHHEM U BbIUMTAHUEM BEKTOPOB, YMHOXKEHUEM BEKTOpA Ha YUCIIO B KOOPAUHATAX.

Nmetsp mpencraBieHue o Oasuce (Ha TUIOCKOCTH). PackiampiBaTh BEKTOpPHI O 0aswucy.
PacknagpiBaTh BEKTOpHl CHJI € TOMOULIbIO MPOELUUPOBAHUS M  TPUTOHOMETPHUECKHUX
cooTHoeHuH. [IpuMeHsITh MoTydeHHbIe 3HAaHUS B MPOCTEUIINX (PU3MUECKUX 3a/1a4ax.

Bnagers moHATHEM CKAISIPHOTO MPOU3BEACHUS BEKTOPOB, IOHUMATh €r0 F€OMETPUYECKUAN
CMBICI M YBEPEHHO IIOJB30BAaThCSI €T0 BBIPAKEHHMEM B JACKAPTOBBIX KOOpAMHATaX. 3HATh
IUCTPUOYTUBHOCTh CKAJSIPHOTO IPOM3BEIEHUS U €ro CBsA3b C IpoeuupoBaHueM. [IpuMeHATh
CKaJISIPHOE ITPOU3BENIEHNE BEKTOPOB U1 HAXOXKIACHMS IJIMH U yrioB. Pemars reomeTpudeckue
33a4d C TOMOINBIO CKAJAPHOTO Mpom3BeneHus. lcnonp30BaTh CKANSPHOE IPOU3BEICHHE
BEKTOPOB B aIreOpanyeckux U pU3NUecKux 3agayax.

Bnagers MOHATHAMU NPaBUIBHOIO MHOTOYTOJIBHMKA, JUIMHBI OKPY)KHOCTH, [UIMHBI yT'U
OKPY’KHOCTH M PaJMaHHON MEpBI yIVIA, BBIYMCIATH IUIOLIAAb Kpyra u ero 4dacrteil. [lonumars
cMbIca yucna 7. [IpuMeHATh MOay4eHHbIE YMEHMS NPU PELICHUU NPAKTUYECKUX 3ajad. 3HATh
UCTOPHUYECKUE CBEJCHUS 00 U3MEPEHUH JUIMHBI OKPYKHOCTH U IUIOIIAAN KpyTa.

Nwmets mpencTaBiieHHe O MpeoOpa3oBaHMM IUIOCKOCTH, O JBMXeHusX. Haxomuts ocw,
LIEHTPhl CHUMMETpPUU (Uryp, LEHTPHl I[OBOPOTA, HAXOJUTh KOMIIO3MLMHU IPOCTEHIINX
npeodpazoBaHuil. [IpUMEHATh IBMKEHUS INIOCKOCTH MPH PELLICHUH T€OMETPHUUECKUX 3a/1a4.

IIpuMeHATHh MOJIydeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MATEMATUYECKUE MOJEIH VIS
3aJjay peaJbHON XKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHUS C IPUMEHEHHEM 11010015
U TPUTOHOMETPUYECKUX (QYHKIUH (TONIB3YSCh, I/1€ HEOOX0MMO, KAIBKYISATOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJunuecTBo yacoB DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM Kontpomsmbie | TIpakTiueckie (uu¢posrIe)
NPOrpaMMmblI Bcero paGoTLI paGoTLI gzg;;(c):fnenbﬂme
Hauana reomerpuu. [Ipocreimme
1 reoMeTpuueckue (Urypsl U uX CBOMCTBA. 28 1
W3mepenne reomeTpuyecKkux BEITUYUH
2 TpeyronbHUKN 19 1
3 [TapamnensHOCTE. CymMMa yrioB 15 1
MHOTOYT'OJIbHHUKA
4 [IpssMOYroIBHBIE TPEYTOJIBHUKH 7
5 ['eomeTpryeckne HepaBeHCTBA 5 1
OkpyxHOCTb. ['eoMeTpruecKkre MecTta
6 To4eK. [locTpoeHus: ¢ MOMOIIBIO ITUPKYJIS 18 1
U JINHEHKN
7 HOBTOPGHI/IC, 00o011eHue, cucTeMaTH3aIMs 10 1
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 6 0
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8 KIIACC
KosaunyecTBo yacos DJIEeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpomsmpie | TpakTiueckie (uu¢posrIe)
NPOrpaMMblI Bcero paBoTLI paGoTLI gzg;;(c):fneﬂbﬂme
1 UYeTbIpEXYroJIbHUKH 22 1
2 IToobue 16 1
3 ITnomane 16 1
4 Teopema IIudaropa u Havana 18 1
TPUTOHOMETPUHU
5 VYTIBI 1 4eTHIPEXYTOTBHUKH, CBSI3aHHBIE C 20 1
OKPY>KHOCTBIO
6 HOBTOPGHI/IG, 000011eH1e, CUCTEMATHU3AIUS 10 1
3HaHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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9 KITIACC
KoJsinyecTBo yacoB DJIeKTPOHHbIE
No i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpomsmbie | TpakTiueckie (uu¢posrIe)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI pecype
1 Pemenue TpeyroapHUKOB 22 1
2 [Togo6ue TpeyroIpHIKOB 12 1
3 MeTo1 KoopArHAT 10 1
4 Bextopsl 20 1
S) JlJIvHa OKPY)KHOCTH M ILIONIAJh Kpyra 16 1
6 JIBI>KEHUSI TTOCKOCTH 10
7 [ToBTOpEHwUe, O606H16HI:I€, 12 1
CHCTeMaTH3aIHsI 3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 6 0
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
ara uudposbie
Nen/m | Tema ypoka A
yp Beero Ko;Tpo.m)Hble HpﬁaKTI/I'IECKHe Wiydennsi | 06pa3oBATEbHbIC
padoThI padoThI pecype
1 WcTopurs BOSHUKHOBEHUS U Pa3BUTHS 1
Tr€OMETPUH
2 Hauanshneie nonarus reomerpun. Touxka, 1
psiMast, OTPE30K, JIy4
3 HavansHnele nonaTus reometpun. Touxka, 1
psiMast, OTPE30K, JIy4
[Tonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTeNbCTBE, ONPEEIICHUH, CBOUCTBE, 1
IIPU3HAKE
B3aumHOe pacnosoxkeHue To4eK Ha
5 npsiMoit. I3aMepeHne IIMHBI OTpe3Ka, 1
PacCTOSHUE MEXK Ty TOUKAMMU
B3aumHoOe pacnosoxeHue To4eK Ha
6 npsiMoii. I3aMepeHue IMHbI OTpe3Ka, 1
PacCTOSHUE MEX Ly TOUKAMMU
B3aumHoOe pacnosoxkeHue To4eK Ha
7 npsmoid. M3Mmepenue JUIMHBI OTpe3Ka, 1
pPacCTOSHUE MEXy TOUKAMU
8 [TonymuiockocTts 1 yroJi. Buael yrios. 1
W3mepenue BenuyuuH yrios
9 ITonynnockocTs U yroJ. Bunasl yrios. 1
W3MmepeHue BeNUYuH yIiloB
10 ITonynnockocTs U yroJ. Bunasl yrios. 1

I/I3MepeHHe BCJIMYUH YI'JIOB
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11

BeprukanbHble U CMEKHBIE YIUIBL.
[TapamienpHbIe ¥ IEPICHAUKYIISIPHBIC
HpsIMbIE

12

BeprukanbHble H CMEKHBIE YIUIBL.
[TapamienpHble U NEPIIECHAUKYIISIPHBIE
HpsIMbIE

13

BeprukanbHble B CMEKHBIE YIUIBL.
[TapamienpHbIe U IEPIIEHAUKYIISIPHBIE
HIpsIMbIE

14

BeprukanbHble U CMEKHBIE YIUIBL.
[TapamienpHbIE U EPIIEHAUKYIISIPHBIE
MIpsIMbIE

15

BeprrkanbHble 1 CMEKHBIE YIUIBL.
[TapanyenpHbIE ¥ NEPIIEHIUKYIISIPHBIE
MpsIMbIE

16

buccekrpuca yria

17

buccekrpuca yria

18

buccekrpuca yria

19

Jlomanas. Buael nomaneix. [IanHa
JIOMaHOH

20

Jlomanas. Buael momaneix. JIauHa
JIOMaHOH

21

MHuoroyroasauku. [lepumerp
MHOTOYroJibHUKA. [IoHSTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYTOJIbHUKaX

22

MHuoroyroasauku. [lepumerp
MHOTOYroJibHUKA. [IoHSTHE O BBITYKIIBIX
Y HEBBINYKJIBIX MHOTOYTOJIBHUKAX

23

MHuoroyronsHuku. [lepumerp
MHOT'OYroJibHHKA. [IoHATHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOTOYT OJIbHUKAX

21
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Mmuoroyroasauku. [Tepumerp

24 MHOTOYroJibHUKA. [IoHATHE O BBITYKIIBIX
1 HEBBIITYKJIBIX MHOTOYTOJIbHUKAX
Muoroyronsauku. [Tepumerp

25 MHOTOYroJibHUKa. [IoHsATHE O BBITYKIIBIX
1 HEBBIITYKJIBIX MHOTOYTOJIbHUKAX

26 HNHCTpyMEHTHI U1 U3BMEPEHUN U
ITOCTPOCHUN

27 HNHCcTpyMEHTHI U1 N3MEPEHUN U
MOCTPOCHUI
KonTponbnas pabora no teme "Hauana

8 reometpud. [Ipocreitmne
reoMeTpuueckue GUrypsl U UX CBOMCTBA.
W3mepenue reomerpuyeckux ¢puryp"

29 Menuana, OucceKTpuca U BhICOTa
TPEYroJIbHUKA

30 Menuana, OMcceKTpuca U BhICOTa
TPEYroJIbHUKA

31 PaBeHCTBO TpeyroJbHUKOB

32 [TepBrIit 1 BTOPOU IPU3HAKUA PABEHCTBA
TPEYroJIbHUKOB

33 [TepBrIit 1 BTOPOU IPU3HAKUA PABEHCTBA
TPEYroJIbHUKOB

34 IlepBblil 1 BTOpOW NPU3HAKK PABEHCTBA
TPEYroJIbHUKOB

35 IlepBblii 1 BTOpOW MPU3HAKK PABEHCTBA
TPEYroJIbHUKOB

36 IIepBblil 1 BTOPOM IPU3HAKU PABEHCTBA
TPEYTrOJIbHUKOB

37 PaBHOOEIpeHHBIE TPEYTOJIBHUKH U UX

CBOICTBa
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PaBHOOe1peHHbIE TPEYTOJIBHUKU U UX

38 N 1
CBOJICTBa

39 PaBHOOe1peHHBIE TPEYTOJIBHUKN H UX 1
CBOWCTBA

40 [Tpu3Hak paBHOOEIPEHHOTO 1
TPEYroJbHUKA

a1 [Ipu3Hak paBHOOEAPEHHOTO 1
TpEeYroJbHUKa

42 Tpernii npu3HaK paBeHCTBA 1
TPEYTroJIbHUKOB

43 Tperwnii npr3HaK paBeHCTBA 1
TPEYTroJIbHUKOB

44 Tperwnii npru3HaK paBeHCTBA 1
TPEYTroJIbHUKOB
@Urypsl ¢ 0CEBOM CUMMETPHUEIA.

45 [IpuMepsl CHMMETPHH B OKPYKAIOIIIEM 1
MHUpe
@Urypsl ¢ 0CEBOM CUMMETPHUEIA.

46 [IpuMepsl CHMMETPHH B OKPYKAFOIIIEM 1
MHUpE

47 KounTponbnas pabora o teme 1
"TpeyrosibHUKH"

48 [TapamiensHOCTb IPSAMBIX 1

49 CBoiicTBa U MPU3HAKH MMAPAIIIEIbHBIX 1
MIPSIMBIX

50 CBoiicTBa U MPU3HAKH MAPAIIIEIbHBIX 1
MIPSIMBIX

51 CBoiicTBa U MPU3HAKH MaPAIIEIbHBIX 1
MPSIMBIX

52 CBoiicTBa U MPU3HAKH MaPAIIIEIbHBIX 1

TIPSIMBIX
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CBolicTBa U NPU3HAKY MTAPAIIIEIBHBIX

53 1
MIPSIMBIX

54 CBo¥iCTBa M IPU3HAKY TTApAJUICTBHBIX 1
MIPSIMBIX

95 CymMa yriioB TpeyroJibHUKa 1

56 CymMa yriioB TpeyroJbHHUKA 1

S7 BHeninue yrisl TpeyroJibHUKA 1

58 BHemHue yriiel TpeyroJibHUKa 1
CyMMa BHYTPEHHHUX YIJIOB

59 MHOTOYTOJIbHUKA H CyMMa BHEIITHUX 1
YIJI0B BBITYKJIOTO MHOTOYTOJIbHAKA
CyMMa BHYTPEHHHUX YTJIOB

60 MHOTOYTOJIbHUKA H CyMMa BHEIITHUX 1
YTJI0B BBITYKJIOTO MHOTOYTOJIbHAKA
CymMa BHYTPEHHHX YIJIOB

61 MHOTOYTOJIbHUKA ¥ CYMMa BHEIITHUX 1
YTJI0B BBITYKJIOTO MHOTOYTOJIbHUKA
KonTtponsHas padoTa o treme

62 "[TapamtensHocTs. CymMMa yriioB 1
MHOTOYTOJIbHUKA"

63 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX 1
TPEYTrOJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX 1
TPEYTrOJIHbHUKOB

65 [lepnieniuKynap 1 HaKJIOHHAs 1
CBOIiCTBO MeIMaHBI MPSMOYTOJIHLHOTO

66 TPEYTrOJIbHUKA, IPOBEAEHHOM K 1
THIIOTEHY3€e
CBOICTBO MeMaHbI PSAMOYTOJILHOTO

67 TPEYTrOJIbHUKA, IPOBEAEHHOM K 1

THIIOTCHY3¢E
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[IpsAMOYrOIBHBIN TPEYTrOJIBHUK C YIJIIOM B

68 1
30 rpamycoB

69 [IpsAMOYTOJIBHBIN TPEYTOJIBHUK C YIJIIOM B 1
30 rpamycoB

70 CooTHoOIIEHUS MEX Yy CTOPOHAMHU U 1
yTJIaMHU TPEYroJIbHUKA

71 CooTHoOIIEHNS MEXAYy CTOPOHAMHU U 1
YIIIaMH TPEYroJbHUKA

72 HepaeHcTBO TpeyronbHuKa. 1
HepaseHcTBO 0 [uIMHE TOMaHOM
HepaBeHCTBO MEXTy TEPICHIUKYIIPOM

73 ¥ HaKIOHHOM. PaccTostHIE OT TOYKH 10 1
MPAMOM
KonTponsHas pabota no remam

74 "[IpssMOyTOJIBEHBIE TPEYTOTBHUKH ", 1
"I"'eomeTprueckre HepaBeHCTBA "

75 OKpyXHOCTb, XOP/bl U TUAMETPBI, UX 1
CBOMCTBa

76 OKpY>XHOCTb, XOPJbl U TUAMETPBI, X 1
CBOMCTBA
B3auMHoe pacnoioxeHre OKpy>KHOCTU U

77 npsimoii. KacatenbHas u cekyias K 1
OKPY>KHOCTH
B3aumMHoe pacnoiosxeHre OKpy>KHOCTU U

78 npsmoii. KacatenbHas u cexymas K 1
OKPY>KHOCTH
B3aumMHoe pacnosiosxeHue OKpy>KHOCTU U

79 npsmoit. KacartenbHas u cexymas K 1
OKPYXKHOCTH

80 OKpyXHOCTb, BIIUCAHHAS B YT OJI

81 OKpYyXHOCTb, BIUCAHHAS B YT OJI 1
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82

[IoHATHE O TEOMETPUYECKOM MECTE
To4eK. [ Ipumepsl reOMEeTpUYECKUX MECT
TOYEK Ha IVIOCKOCTH

83

[IoHATHE O TEOMETPUYECKOM MECTE
To4eK. [ Ipumepsl reOMEeTpUYECKUX MECT
TOYEK Ha IVIOCKOCTH

84

OrnrcaHHast OKPY>KHOCTh TPEYroJIbHUKA,
€€ LEHTp

85

OrnrcaHHast OKPY>KHOCTh TPEYroJIbHUKA,
€€ EHTP

86

MGTO)I TrCOMETPHUUICCKUX MECT TOYCK IIPU
PEIICHHUU Tr€COMETPHUICCKUX 3aJa4

87

MGTO)I TrCOMETPHUUICCKUX MECT TOYCK IIPU
PEIICHHUU TrCOMCTPHUICCKUX 3aJa4

88

MeTto1 reoMeTpUYECKUX MECT TOUYEK IpU
pElICHUH T€OMETPUUECKUX 3a/1a4

89

MeTto1 reoMeTpUYECKUX MECT TOUYEK IpU
pElICeHUH T€OMETPUUECKUX 3a/1a4

90

O06ocHOBaHUS TPOCTEUIITUX ITOCTPOCHUH,
JTamnbl 33]]a4y Ha TIOCTPOEHUS, pEelICHHE
3a/1a4 Ha MOCTPOCHUE LUPKYJIEM U
JIMHEUKOU

91

OO6ocHOBaHUS TPOCTEUIITUX ITOCTPOCHUIH,
9Tambl 33]]a41 Ha TIOCTPOCHUS, pElICHHE
3a/1a4 Ha MOCTPOCHUE LIUPKYJIEM U
JIMHEUKOU

92

KonTtponbHas pabota no teme
"OkpyxHOCTb. ['eoMeTprueckue mecra
Touek. [TocTpoeHHs ¢ MOMOIIBIO IIUPKYIIS
Y TUHEUKH"

93

IToBTOpenue u o6oOmmeHue. Pemenne
3aj1a4, WITFOCTPUPYIONIUX CBSI3H MEXTY
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pa3JIMYHBIMU TEMAMU Kypca

[ToBTOpenue u o6o0menue. Pemenne
94 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
Pa3sJIMIHbBIMH TCMAMH KypCa

[ToBTOpenue u 06061meHue. Peienue
95 3a]1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
Pa3IMYHBIMH TCMAMH KypCa

[ToBTOpenue u 0606meHue. Peenue
96 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
Pa3JIMYHBIMH TEMAMM KypcCa

[ToBTOpenue u o6o6menue. Pemenne
97 3aJ1a4, WJUTFOCTPUPYIOIINX CBSI3H MEKITY 1
pa3J'II/I'-IHBIMI/I TeMaMHnu Kypca

[ToBTOpenue u o6obmenue. Pemenne
98 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY 1
pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u o6oomenue. Pemenne
99 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY 1
pa3IMYHBIMU TEMaMH Kypca

[ToBTOpenue u o6o6menHue. Pemenue
100 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY 1
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas koHTpoJIbHAs paboTa 1

[ToBTOpeHue u 06o0meHue. Pemenue
102 3a/1a4, WJUTIOCTPUPYIOIINX CBSA3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB ITO

ITIPOTPAMME 102
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8 KIIACC
KosanyecTBo yacos DJIEeKTPOHHbIE
Ne Tema vDoKa K I Mara uudposbie
n/n P Bcero 0; TPOTLHBIC pﬁaKTquCK“e u3yyeHusi | oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
1 [TapamrenorpaMmM, ero Npu3HaKu U 1
CBOMCTBA
2 [TapamenorpaMmM, ero Npu3HAaKu U 1
CBOMCTBA
3 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOWCTBA
4 [TapamenorpaMM, ero Npu3HAaKu U 1
CBOMCTBA
5 [Tapannenorpamm, ero nNpu3Haku U 1
CBOMCTBaA
6 [IpsiMoyronasHUK, poMO, KBaapaT, UX 1
MPU3HAKU U CBOMCTBA
7 [IpsiMOyroasHUK, poMO, KBaapaT, UX 1
IIPU3HAKH U CBOMCTBA
8 [IpsiMOyroasHUK, poMO, KBaapaT, UX 1
IIPU3HAKH U CBOMCTBA
9 [IpsiMOyroapHUK, poMO, KBaapaT, UX 1
IIPU3HAKU U CBOMCTBA
10 Cpennsisi TMHUS TPEYrOJIbHUKA 1
11 Cpennsisi TMHUS TPEYrOJIbHUKA 1
12 Tpaneuus. PaBHoOepenHas Tpanenus, eé 1
CBOJCTBA M NPU3HAKU
13 Tpaneuus. PaBHoGepeHHas Tpanenus, eé 1
CBOMCTBA M NPU3HAKU
14 [IpsimoyrosnbHas Tpanenust 1
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15 CpenHsst TMHUS Tpareuuu 1

16 Teopema dDaneca 1

17 Teopema dDaneca 1

18 Teopema 0 IPONOPIMOHATBLHBIX OTPE3KAX 1

19 Teopema 0 IPONOPITMOHATBLHBIX OTPE3KAX 1

20 I{eHTp Macc TpeyroibHHUKA 1

21 [lenTpanbHO-CUMMETpHUHBIE (PUTYPBI 1

29 KonTponbnas pabora o teme 1
"YeTbIpEXYroJbHUKN"

23 [Tongo6ue TpeyroabHUKOB, KO3 HULIHEHT 1
oao0us

24 [Tongo6ue TpeyroabHUKOB, KO3 HULIHEHT 1
oA00us

25 [Tpu3Haky mogoOust TPEYroJbHUKOB 1

26 [Tpu3Haky mogoOust TPEYroJbHUKOB 1

27 [Tpu3Haky mogoOust TPEYroJbHUKOB 1

28 [Tpu3Haky mogoOust TPEYroJbHUKOB 1

29 [TpusHaky mogoOust TPEYroJbHUKOB 1

30 [TpusHaky mogoOust TPEYroJbHUKOB 1

31 [TpumeHneHue mo100us P pereHUH 1
MPAKTUYCCKUX 3aJ1a4

32 [TpumMeHneHue Mo 100us P PEIICHUH 1
MPAKTUYECCKUX 3aJ1a4

33 [TpumMeHneHue Mo 100us P PeIICHUH 1
MPAKTUYCCKUX 3a]1a4

34 [IpumeHneHue mo100us NpH pereHNH 1
MPAKTUYECKUX 33734

35 [TpumeHneHue mo100us NpH pereHNH 1

MPAKTUYCCKUX 3adav
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36

[Tpumenenue moo0us P perIeHUH
IIPAKTHYECKUX 3a/1a4

1

37

BBeznenue nousaTHs npeoOpa3zoBaHusl
10100us1 ¥ Mo1I00HBIX puryp

38

KonTpossHast padbota no teme "l[logobue"

39

ITonsgrue mwiomamgu. CBoiicTBa IUIOIIAAEH
r€OMETPUUECKUX UTYD

40

ITousgrue mwiomamu. CBoiicTBa IUIOIAnEH
T€OMETPUUECKUX PUTYD

41

ITousgrue mwiomamu. CBoiicTBa IUIOIIAAEH
r€OMETPUUECKUX PUTYD

42

[IpocTeitmme GopMyIIbl A5 TIOIIAIN
TpeyrojbHHUKa, MapaienorpamMmma, pomoa
U Tpamnenuu

43

[IpocTeitmme GopMyIIbl A5 TIOMIA N
TpeyrojbHUKa, MapauienorpamMmma, pomoa
U Tpaneuun

44

[IpocTeitmme GopMyIIbl A5 TIOIIAIN
TpeyrojbHUKa, MapaiienorpaMma, pomoa
U Tpaneuuu

45

[IpocTeiimue GopMyIIbl A1 UIOIIAANA
TpeyroJjbHUKa, MapaienorpaMma, pomoa
U Tpaneuun

46

[Ipocreiiume GopmyIbl A TIIOMIATN
TpeyrojbHUKa, Mapaienorpamma, pomoa
U Tparneuuu

47

[IpocTeiimme GopMysbl A8 MIOLMAN
TPEyroJibHUKa, apajuienorpaMma, pomoa
U Tpaneuuu

48

[IpocTeiimme GopMysbl Ais MIIOLIIAN
TPEyroJibHUKA, apajuienorpaMma, pomoa
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U Tparnenuu

[Ipocreiimme GopmyIbl s TUIOMIA TN

49 TpEeyroJibHUKA, apajuiesorpamma, pomoa 1
Y Tparenuu
[Ipocreiimme GopMyIIbl s TUIOIIA TN

50 TpEeyroJibHUKA, apajuiesorpamma, pomoa 1
Y Tparennu

o1 [Tnomany nogo6HbIX puryp 1

52 ITnomamm mogoOHBIX Guryp 1

53 ITnomamym mogoOHBIX Guryp 1

54 KonTtponpHas padota no teme "Ilnomans" 1

55 Teopema [Tudaropa 1

56 [Ipumenenue Teopemsl [Iudaropa npu 1
pelIeHNH MPAKTHYECKHX 3a/1a9

57 [Ipumenenne Teopemsl [Iudaropa npu 1
pElIeHUH TPAKTHYECKUX 3a/1a4

58 [Ipumenenne Teopemsl [Iudaropa npu 1
pElIeHUH TPAKTHYECKUX 3a/1a4

59 [Ipumenenne Teopemsl [Iudaropa npu 1
pElIeHUH TPAKTHYECKUX 3a/1a4

60 [Ipumenenne Teopems [Iudaropa npu 1
pElIeHUH TPAKTHYECKUX 3a/1a4

61 [IponopiroHanbHBIE OTPE3KU B 1
MPSIMOYTOJIbHOM TPEYrOJIbHUKE

62 [IponopiroHanbHBIE OTPE3KU B 1
MPSIMOYTOJIBHOM TPEYrOJIbHUKE

63 [IponoproHanbHbIE OTPE3KH B 1
MPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponoproHanbHBIE OTPE3KH B 1

IPSIMOYTOJIBHOM TPEYTOJIbHUKE
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[IponopumoHanbHbIE OTPE3KHU B

65 MPSIMOYTOJIBHOM TPEYTOJIbHUKE !
66 [IponopuroHanbHbIE OTPE3KU B 1
MIPSIMOYTOJIBHOM TPEYTOJIbHHUKE
CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
67 OCTPOTO yrJia MPSMOYTOJILHOTO 1
TPEYroJbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
68 OCTpOTO yTJia MPSIMOYTOJIEHOTO 1
TPEYroJbHUKA
CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
69 OCTPOTO yTJia MPSMOYTOJIEHOTO 1
TPEYroJbHUKA
70 TpuronomeTpudeckue QyHKIIHH YTIIOB B 1
30°, 45°u 60°
71 Tpuronomerpudecknue GyHKIUU YTIIOB B 1
30°, 45°u 60°
79 KonTtponbHas padota o teme "Teopema 1
ITudaropa u Havana TpuronomeTpun"
73 Brnimcannbie ¥ IEHTpaJIbHBIC YTIIBI 1
74 Brnimcanubie ¥ IEHTpaJIbHBIC YTIIBI 1
75 Brnimcannbie ¥ IEHTpaJIbHBIC YTIIBI 1
76 Brircannble v IEeHTpaIbHbIE YIIIbI 1
77 YroJ1 Mex 1y KacaTeJbHOW U XOpJoH 1
78 YroJs1 Mexky KacaTeJbHOW U XOpJoH 1
79 Yrubl MeXy XOpJamMu U CEKYIIMMU 1
80 YTibl MEXIY XOpJIaMU U CEKYITUMU 1
81 BHI/ICElfIHLIe U OTIMCaHHbIC 1
YeThIPEXYTOJILHUKH
82 BnucanHbie 1 onucaHHbIe 1
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YETBIPEXYTOJIbHUKHU

CBolicTBa U NPU3HAKK BIMCAHHOTO

83 N
YeTHIPEXYrOJIbHUKA

84 CBoiicTBa M MPU3HAKH BIIHCAHHOTO
YEThIPEXYTr0JIbHUKA

85 CBoiicTBa M MPU3HAKH BIIHUCAHHOTO
YETBIPEXYrOJIbHUKA

86 CBoiicTBa M MPU3HAKH BIIHCAHHOTO
YETBIPEXYTOJIbHUKA

87 B3anMHoe pacniosiokeHue 1Byx
OKPY>KHOCTEN

88 B3anmHoe pacnosnoxeHue IByx
OKPY>KHOCTEH

89 Kacanwne okpyxHocTel

90 Kacanue okpyxHOCTEH

91 OO61ue kacaTelbHbIE K ABYM
OKPY>KHOCTSIM
KonTtponbHas padoTa o Teme "VTibl u

92 YETBIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPY>KHOCTBIO"
[ToBTOpenue u o6o6menue. Pemenue

93 3a/1a4, WUTIOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca
[ToBTOpeHue u o6oOmeHue. Pemenue

94 3a/1a4, WJUTIOCTPUPYIOIINX CBSA3H MEKITY
pa3IMYHBIMU TEMaMHU Kypca
IToBTOpenue u o6oOmenue. Pemenne

95 3aJa4, WUTIOCTPUPYIOLIHNX CBSI3U MEXKIY
pa3IMYHBIMU TEMaMHU Kypca

96 IToBTOpenue u o6oOmmeHue. Pemenne

3ala4, HWJUTIOCTPUPYIOIIUX CBA3U MCKIY
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pa3JIMYHBIMU TEMaMU Kypca

[ToBTOpenue u o6o0menue. Pemenne
97 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
Pa3sJIMIHbBIMH TCMAMH KypCa

[ToBTOpenue u 06061meHue. Peienue
98 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
Pa3JIMYHBIMH TCMAMH KypCa

[ToBTOpenue u 06061meHue. Pemenne
99 3aJ1a4, WJUTFOCTPUPYIOIINX CBS3H MEKITY 1
Pa3JIMIHBIMH TEMAMH KypCa

[ToBTOpenue u o6ob6menue. Pemenne
100 3aJ1a4, WJUTFOCTPUPYIOIINX CBSA3H MEKITY 1
pa3J'II/I'-IHBIMI/I TeMaMHnu Kypca

101 Htorosas koHTposbHAs paboTa 1

[ToBTOpenue u o6o6menue. Pemenne
102 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKTY 1
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIJMYECTBO YACOB I1O

ITPOTPAMME 102
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9 KUVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer | Kontpoabn
0 ble padoThI

IIpakTHYeck
ue padoTsl

Jara
H3YYeHH
|

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibH
ble pecypchl

Cunyc, KocHuHYyC,
TaHreHc yriaoB ot 0
1o 180°

OcHOBHOE
TPUTOHOMETPHUECK
0€ TOXKIIECTBO

Dopmytbl
IIPUBEJICHUS

Dopmytbl
IIPUBEICHNUS

Pemrenne
TPEYTrOJIbHUKOB.
Teopema
KOCHHYCOB

Pemenue
TPEYroJIbHUKOB.
Teopema
KOCHHYCOB

TeopeMa CUHYCOB

TeopeMa CUHYCOB

Pemenne
MPaKTUYECKHUX
3a7a4 ¢
HCII0Jb30BaHHEM
TEOPEMBI
KOCHHYCOB U
TEOPEMbI CHHYCOB

10

Pemenue
MPAKTUYECKUX
3aja4 ¢
HCITOJIb30BaHUEM
TEOPEMBI
KOCHHYCOB U
TEOPEMBI CHHYCOB

11

Pemenue
MPAKTUYECKUX
3aJa4
HMCIOJIb30BaHUEM
TEOPEMBI
KOCUHYCOB U
TEOPEMBI CHHYCOB

12

Pemenue
MPAKTUYECKHUX
3a]1a4 C
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HCIIOJIb30BAHUEM
TEOPEMBI
KOCHHYCOB U
TEOPEMBI CHHYCOB

13

Tpuronomerpuuec
Kre (hopMyIbI IS
UIOIIAIU
TPEYroJIbHUKA,
napajuiesorpaMMa

14

Tpuronomerpuuec
kue popmynbl s
IUIOINAH
TPEYroJabHUKA,
napajuiesorpaMma

15

Tpuronomerpuuec
kue popmynbl s
IUIOINAH
TPEYrojbHUKa,
napajuiesorpaMma

16

Tpuronomerpuuec
kue Gpopmynbl s
IUIOIIAH
TPEYroJIbHUKA,
napajiesorpaMma

17

®opmyna ['epona

18

®opmyna ['epona

19

®opmyna ['epona

20

dopmyra mIomaIu
BBIMTYKIIOTO
4eThIPEXYTOJIbHUKA

21

dopmyna miIomam
BBIMTYKIIOTO
YeThIPEXYroJIbHUKA

22

KonTposbHas
pabora 1o Teme
"Pewienue
TPEYroJbHUKOB"

23

Xopasl 1
no100HbBIE
TPEYrOJbHUKHU B
OKPY>KHOCTHU

24

Teopema o
IIPOU3BEACHNUN
OTPE3KOB XOPA

25

Teopema o
IIPOU3BEACHUN
OTPE3KOB XOPJ

26

Teopemsl 0
IIPOU3BEACHUN
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OTPE3KOB CEKYIIHX

27

Teopemsl 0
MIPOU3BEICHUH 1
OTPE3KOB CEKYIIHNX

28

Teopema o
KBaJipaTe 1
KacaTeJbHOM

29

Teopema o
KBaJipaTe 1
KacaTeJbHOM

30

Teopembr UeBsl 1
Menenas

31

Teopembr UeBsl 1
Menenas

32

Teopembr UeBsl 1
Menenas

33

TlonsgTtue o
TOMOTETUH

34

KontponbHas
pabora 1mo Teme
"ITomoOue
TPEYTrOJIbHUKOB"

35

YpaBHeHue
NpsAMOi Ha
MJIOCKOCTH.
VYrnosou
ko3 durueHT u 1
CBOOOIHEIN YJjICH,
ux
reOMEeTPUYECKUI
CMBICT

36

YpaBHeHue
NpsAMO Ha
MJIOCKOCTH.
Yrnoson
ko3 durmeHT u 1
CBOOOIHEBIN YJIEH,
ux
reOMETPUYECKUIA
CMBICT

37

[TapannensHOCTD U
MEPIEHIUKYIIIPHOC
Tb NPSIMBIX (depe3 1
yIII0BOM

KOd(pPHUIIHEHT)

38

YpaBHeHue
OKPY>KHOCTH

39

Haxoxnenue
nepecevyeHmit 1
OKPY)KHOCTEH U
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MPSMBIX B
KOOpJIMHATAX

40

Haxoxnenue
MepECEUCHU
OKPY>KHOCTEHU U
MIPSIMBIX B
KOOpJIMHATAX

41

dopmyna
paccTosiHUA OT
TOYKH JI0 NIPSIMOU

42

IInomans
napasuiesorpaMma
B KOOpAMHATAaX,
TMOHSTHE 00
OPHEHTHPOBAHHOMN
TITOIA !

43

[IpumeHeHne
METOJ1a KOOPJAUHAT
B NPAKTHYECKU-
OPHEHTHUPOBAHHBIX
F€OMETPUYECKHUX
3a/a49ax

44

KonTposbHas
pabora 1o Teme
"Meton
KoopauHat"

45

Bekropsl Ha
TJI0OCKOCTH

46

Cnoxenune u
BBIUMTAHUE
BEKTOPOB —
MpaBuiIa
TpPEyroJIbHUKA U
napajuiesorpaMmma

47

Cnoxenune u
BBIUMTAHUE
BEKTOPOB —
MpaBuiIa
TPEeYroJbHUKa U
napajuiesorpamMmma

48

YMHOXKEHNE
BEKTOpA HA YUCIIO

49

Koopaunatst
BEKTOpa

50

Cnoxenune u
BBEIYUTAHUE
BEKTOPOB,
YMHOXEHUE
BEKTOpa Ha YHCIIO B
KOOpJIMHATaX
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51

Cnoxxenue u
BBIYUTAHHUC
BEKTOPOB,
YMHOXEHUE
BEKTOpa Ha YKCIIO B
KOOpJIMHATax

52

[IpumeHenne
BEKTOPOB B
¢busnke, HEHTP
Macc

53

Ilousarue o 6a3uce
(Ha MIOCKOCTH).
Paznoxenus
BEKTOPOB 10
Oazucy

54

Ilousatue o 6a3uce
(Ha MIOCKOCTH).
Paznoxenus
BEKTOPOB 10
Oazucy

55

Ilousatue o 6a3uce
(Ha MIOCKOCTH).
Paznoxenns
BEKTOPOB I10
Oazucy

56

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB,
reOMEeTPUYECKUI
CMBICT U
BBIpa)KEHUE B
JIeKapTOBBIX
KOOpJIMHATaxX

57

JcTpuOyTUBHOCTD
CKaJISIPHOTO
MIPOU3BEACHUS

58

CkansipHoe
MIPOU3BEICHUE U
MIPOCLIMPOBAHKE

59

IIpumeHeHue
CKaIIIPHOTO
MIPOU3BEICHUS
BEKTOPOB JUIs
HAaXOXJICHU UINH
U yIJ10B

60

IIpumeHeHue
CKaIIIPHOTO
MIPOU3BEICHUS
BEKTOPOB VIS
HAaXOXJICHUs UINH
U yIJ10B
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61

IIpumeHeHue
CKaJIsIpPHOTO
IIPOU3BEICHUS
BEKTOPOB UL
HAaXOKJICHUs JUIMH
U yIJ10B

62

Pemenne
reOMETPUYECKUX
3aJ1a4 C MOMOIIIBIO
CKQJISIPHOTO
MPOU3BEJICHUS

63

Pemenne
r€OMETPUYECKUX
3aJ1a4 C OMOIIBIO
CKQJISIPHOTO
MPOU3BEICHUS

64

KontponbHas
pabora 1Mo Teme
"Bekrops!"

65

[IpaBunbHBIE
MHOTOYTOJIbHHKH,
BBIYMCIIEHUE UX
JJIEMEHTOB

66

[IpaBunbHbIE
MHOTOYTOJIbHUKH,
BBIYHCIIEHUE UX
JJIEMEHTOB

67

[IpaBunbHbIC
MHOTOYTOJIbHUKH,
BBIYHCIICHUE UX
JJIEMEHTOB

68

[IpaBunbHbIC
MHOTOYTOJIbHUKH,
BBIYHCIICHUE UX
JJIEMEHTOB

69

Yucno © v jyinHa
OKPYXHOCTH

70

Yucno © v jyinHa
OKPYXHOCTH

71

JnuHa nyru
OKPY>KHOCTH

72

JnuHa nyru
OKPY>KHOCTH

73

Pannannasa mepa
yria

74

Pannannasa mepa
yria

75

[lnomane kpyra u
€ro PJIEMEHTOB
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(cexTopa u
CErMEHTA)

76

[lnomane kpyra u
€ro 2JIEMEHTOB
(cexTopa u
CErMEHTa)

7

[Lnomane kpyra u
€ro 3JIEMEHTOB
(cexTopa u
CErMEHTa)

78

Brrunciaenue
NIEPUMETPOB U
romasei guryp,
BKJIFOYAFOIIUX
DJIEMEHTHI Kpyra

79

Brrunciaenue
IIEPUMETPOB U
momasei ¢uryp,
BKJIFOYAFOIIUX
DJIEMEHTHI Kpyra

80

KonTtponsnas no
teme "J{nmuHa
OKPYXHOCTHU U
Ioniaas Kpyra"

81

LenTpanbHas
CUMMETpUS

82

LenTpanbHo-
CUMMETpUYHbIE

burypsi

83

IToBopoTt

84

OceBas CUMMCTPHA

85

durypsl,
CUMMETpPUYHBIE
OTHOCHUTEJILHO
HEKOTOPOU OCH

86

ITapannensHbI
MIEPEHOC

87

Ilongarne
NIBYOKEHUS U €TO
CBOICTBA

88

PaBeHcTBO uryp

89

IIposiBiieHus
CUMMETPHUU B
IIPUPOJE,
JKUBOIIUCH,
CKYJIBIITYPE,
ApXUTEKTYpe

90

Komno3umnun
JIBIKEHUN
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(mpocreiimue
IIPUMEDPHI)

91

IToBTOpEHUE U
000011IeHHE.
Pemenne 3amay,
WJUTFOCTPUPYIOLTUX
CBSI3U MEXIY
pa3IUYHBIMU
TEMaMH Kypca

92

[ToBTOpEHUE N
00001IeHME.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX
CBSI3U MEXITY
pa3IUYHBIMU
TEMaMH Kypca

93

[ToBTOpEHME N
0000111eHME.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX
CBSI3U MEXITY
pa3IUYHBIMU
TeMaMH Kypca

94

[ToBTOpEeHME M
000011IeHME.
Pemenne 3amauq,
WUTFOCTPHUPYIOITUX
CBSI3U MEXKITY
pa3IMYHBIMU
TEMaMH Kypca

95

[ToBTOpEHUE 1
000011IeHME.
Pemenne 3amau,
WUTFOCTPHUPYIOITUX
CBSI3U MEXKY
pa3IMYHBIMU
TEMaMu Kypca

96

IToBTOpEHUE 1
000011IeHHE.
Pemenue 3anau,
WJUTIOCTPUP YIOLIHUX
CBSI3U MEXIY
pa3IUuYHBIMU
TEMaMH Kypca

97

IToBTOpEeHue n
00o01IeHHE.
Pemenne 3amay,
WJUTFOCTPUPYIOLIUX
CBSI3U MEXIY
pa3IUuYHBIMU
TEMaMH Kypca
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IToBTOpEHUE N
o0oOmieHue.
Pemenne 3amay,
98 WLTIOCTPUPYIOILIUX 1
CBSI3U MEXKIY
pa3IMYHbIMU
TEMaMu Kypca

[ToBTOpEeHue n
o0oOmienue.
Pemenne 3amay,
99 WJLTIOCTPUPYIOIIIUX 1
CBSI3U MEXKIY
pa3IU4YHBIMU
TEMaMu Kypca

[ToBTOpEHME N
00o011eHue.
Pemenne 3amau,
100 | wDIFOCTPHPYIOUIMX 1
CBSI3U MEXY
Pa3ITUYHBIMU
TEMaMu Kypca

Hrorosas
101 | xoHTpoJBHAS 1 1
pabota

[ToBTOpEeHME M
00o6mIeHME.
Pemenne 3amau,
102 | wmmTFOCTPHUPYIOUTUX 1
CBSI3U MEXKY
pa3IUYHBIMU
TEMaMu Kypca

OBIIEE KOJIMYECTBO
YACOB I10 102 6 0
ITPOTPAMME

OEJNEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDB U CTATUCTHUKA» B 7-9 KIIACCAX

IHOACHUTEJIBHASA 3AIINCKA

B coBpemeHHoM 1M(pOBOM MHUpE BEPOSTHOCTb M CTAaTUCTHKA HPUOOPETArOT BCE OOJBIIYIO
3HaYMMOCTb, KaK C TOYKH 3pEHMs MPAKTHUECKUX MPUIIOKEHHMH, TaK U HUX POJIM B 0Opa3oBaHMH,
HEOOX0/IMMOM KaX/JI0My 4YeloBeKy. Bo3pactaer uucio mnpodeccuii, mpu OBIAJEHUU KOTOPHIMHU
TpebyeTcst Xxoporas 0a30Basi MOJrOTOBKAa B 00JacTH BEPOATHOCTH M CTATHCTUKH, TaKas MOJrOTOBKA
BaYKHA JUISI IPOJIOJDKEHUSI 00pa30BaHus UIJISL YCHEIIHOM Mpo(decCHOHATBHON Kapbephl.

Kaxkaplii yenoBek MOCTOSIHHO NMPUHMMAET PEIICHHs Ha OCHOBE MMEIOIIMXCS y HErO JaHHBIX. A
Ui 0OOOCHOBAHHOTO MPHUHATHS pEIIEHHs B YCJIOBUSAX HEAOCTaTKa MM M30bITKa WHGOpMaLUU
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HE00X0IMMO B TOM YHCJIE XOPOILIO C(OPMHUPOBAHHOE BEPOSATHOCTHOE M CTATUCTUYECKOE MBILIUICHHE.

NmMeHHO T1O3TOMY OCTpPO BCTajga HEOOXOOMMOCTh CGHOPMHpPOBATH Yy  OOydYaromIMXCs
(YHKIMOHATBHYIO TPAaMOTHOCTh, BKJIIOYAIONIYI0 B ce0si B KAa4eCTBE HEOTHEMJIEMOW COCTaBISIOIICH
YMEHHUE BOCHPUHUMATh M KPUTHYECKH aHAIM3UPOBATh MH(POPMAIINIO, IPEACTABICHHYIO B Pa3IMYHBIX
¢dopmax, MOHMMATh BEPOATHOCTHBI XapaKTep MHOTHX PEAIbHBIX IPOLECCOB M 3aBUCHUMOCTEH,
MIPOU3BOIUTH MPOCTEHININE BEPOSITHOCTHBIC PACUETHI.

3HaKOMCTBO B y4e€OHOM Kypce€ C OCHOBHBIMM IpHHLMIIAMU cOOpa, aHajau3a U IMpeACTaBICHUS
JAHHBIX W3 Pa3W4YHBIX cdep JKU3HU OoOIecTBa W TOCylapcTBa MPUOOMIACT OOyJarommxcs K
oOIIeCTBEHHBIM HWHTEpecaM. l3ydeHne OCHOB KOMOWHATOPHKH pPa3BUBAET HABBIKA OpPraHU3ALNH
nepebopa W MojAcYETa YUCIA BAPUAHTOB, B TOM YHCJIEC B TMPHUKIATHBIX 337adax. 3HAKOMCTBO C
OCHOBaMHU Teopuu TIpadoB co3MaéT MaTeMaTHYECKUi byHIaMeHT JUTSt dbopMupoBaHUs
KOMIETEHIMI B o0mact WHGOpPMATUKH W IHMQPOBBIX TexHOJorui. [Ipw WM3ydeHHH CTaTHCTUKU M
BEPOSITHOCTH 00OTalaloOTCs MPEeACTaBIECHUS 00YyJaIOIUXCsl O COBPEMEHHON KapTUHE MHUpPa U METOJax
ero uccienoBanus, (GOpMUPYETCS] TOHUMAHKUE POJIM CTATUCTUKU KaK MCTOYHHUKA COIMATIBHO 3HAYMMOM
WHGOPMAIIUY U 32K JIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBIIIUICHHUS.

B cooTBeTCTBMM ¢ JaHHBIMH IETSIMH B CTPYKTYpe NpPOTpamMMbl Y4eOHOTO Kypca
«BeposiTHOCT ¥ CTaTHCTHKa» OCHOBHOTO OOIIEro oOpa3oBaHMsI BBIAEICHBI  CIEAYIOIIHE
coJiepkarenbHO-MeToquueckue JuHuu: «lIperncraBieHne AaHHBIX M ONMcaTeNbHas CTaTHCTHUKAY,
«BeposTHOCTBY, «neMeHThl KOMOMHATOPUKWY», «BBeaeHne B Teoputo rpadosy.

Conepxanne nunun «lIpeacrapneHue JaHHBIX M OMHCATEIbHAs] CTATHUCTUKA» CIY)KHT OCHOBOM
g GOpMUPOBaHUS HABBIKOB padOThl ¢ MHpOpMALME: OT YTeHUs U UHTepHpeTanuu HHGopMaluy,
MPEACTABICHHON B TabiuIax, Ha AWarpaMMax urpadukax, A0 cOopa, MpEACTaBICHUS M aHAIW3a
JAHHBIX C MCIIOJIb30BaHHEM

CTaTHCTHYECKUX XapaKTepUCTUK CPEAHUX U paccenBaHus. PaboTas ¢ maHHBIMH, OOydaroniecs yqarcs
CUUTHIBATh U MHTEPIPETHPOBATH JaHHBIC, BBIABHIATH, APIYMEHTHPOBATh U KPUTUKOBAThH MPOCTEHIIIE
THITOTE3bI, PA3MBIIIIATE HaJl (haKTOpaMu, BEI3BIBAIONIMMH U3MEHUYNBOCTD, M OICHWBATh MX BIIMSIHUE Ha
paccMarpruBaeMble BETMYMHBI U POLIECCHI.

HHTYynTHBHOE MIPEACTaBICHHE O CIIy4allHOW M3MEHYMBOCTH, HCCIICAOBAHNE 3aKOHOMEPHOCTEH U
TEHJICHIMI CTaHOBHUTCS MOTHBHPYIOIICH OCHOBOW Ui M3Y4eHHS TEOPHUH BeposiTHOcTed. Bombroe
3HAUYEHHE MMEIOT MPAKTHYECKUE 3a/aHHs, B YACTHOCTH OIBITHl C KJIACCHYECKHMMH BEPOSTHOCTHBIMU
MOJICITISIMHL.

[ToHsATHE BEPOSTHOCTH BBOJUTCS Kak Mepa MpaBAONOaoOMs ciydailHOTo coObitus. [Ipu
U3y4eHUH Y4eOHOro Kypca oOydaromuecs 3HAKOMATCS C MPOCTEHIIMMH METOJaMHU BBIYMCICHHS
BEPOSITHOCTEH B CIyYalHBIX SKCIIEPHUMEHTAaX C PABHOBO3MOXKHBIMH JJIEMEHTAPHBIMH HCXOJaMH,
BEPOSITHOCTHBIMH 3aKOHAMH, TIO3BOJISIOIIMMH CTaBUTh U pelIaTh Oojee CIOXKHbIC 3a1a4n. B yueOHsbIi
KypC BXOZSAT HayalbHbBIC MPECTABICHHUSO CIIy4aiHBIX BEIMYMHAX U UX YUCIOBBIX XapaKTEPUCTHKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISIETCS 3HaKOMCTBO oOydJarommxcs ¢
MHO>KECTBAMU U OCHOBHBIMHM ONEpAlMsIMM HAaJ MHOXKECTBAMM, pacCMaTpUBAIOTCS MPUMEPHI
NPUMEHEHMsI Ui pelleHUs 3ajad, a TakKe HCIOJB30BaHMSA B JPYTUX MaTeMaTHUECKUX KypcaxX U
y4eOHBIX MpeMeTax.

B 7-9 kmaccax u3ydaercss ydyeOHBIH Kypc «BeposSITHOCTb M CTAaTHUCTHKa», B KOTOPBIM BXOJAT
paszgensl: «lIpencraBieHue AaHHBIX U ONUcaTeIbHAs CTATUCTHKAY,

«BeposaTHoCTbY, «DeMeHThl KOMOMHATOPUKNY, «BBeneHue B Teoputo rpagoBy.

OOmiee yucii0O 4YacoB, PEKOMEHJOBAaHHBIX ISl HM3y4eHHs Yy4eOHOTo Kypca
«BeposiTHOCTE M craTHcTHKa», — 102 waca: B 7 kiacce — 34 gaca (1 yac B Henemo),B 8 kiacce —
34 yaca (1 yac B Henento), B 9 kiacce — 34 yaca (1 gac B Heziedro).

COAEPKAHUE OBYYEHMUSA7
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KJIACC

[IpencraBnenue AaHHBIX B BUAE TaONHI, AdarpamMM, TpaukoB. 3aroHEHHE
TaOJMIl, YTEHHE M TOCTPOCHUE AUarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) M KPYroBbIX). UreHue
rpadMKOB peabHBIX MpoleccoB. M3Bieuenne nHpopMau U3 guarpaMM 1 TabJuil, UCHOIb30BaHUE U
UHTEpIIpEeTaIHs JaHHBIX.

OmnmcarenpHasi CTaTUCTHKA: cpenHee apudmMeTHueckoe, MeauaHa, pasMmax, HaumOoJblIee M
HauMeHbllIee 3HaYeHNsI HA0Opa YMCIIOBBIX JaHHbBIX. [IpuMepsl ci1y4aiiHOHN3MEHUNBOCTH.

CnyyailHpli 3KCHEpUMEHT (OMBIT) M cCiydaiiHoe coObiTHe. BepostHocTh M yactoTa. Poib
MaJOBEpPOSITHBIX M IPAKTUYECKH JIOCTOBEPHBIX COOBITUN B MpHpojAe U B ooOuiectBe. MoHera u
urpajgbHasi KOCTb B TEOPUHU BEPOSATHOCTEH.

I'pad, Bepmmuna, pebpo. Crenenp BepiinHbl. Uncio pédbep W cymmapHas CTENEHb BEPIIUH.
[Ipencrasnenue o cesznoctu rpada. Lenu u nukiel. [lytu B rpadax. O0xon

rpada (ditnepoB nyth). [lpencraBienue 06 opueHTHpOoBaHHOM rpade. Pemenue 3amaduc moMomb0
rpados.

8 KJIACC

[IpencraBnenune naHHBIX B BUJIE TAOJIUII, AHArpaMm, rpadukos.

MHO0XeCTBO, 2JIEMEHT MHOECTBA, MTOAMHOKecTBO. Onepariuu HaJ MHOKECTBaMH: 00beTMHCHHUE,
nepeceueHure, ngonojgHeHue. CBoMCTBa oOmnepauudii HaJd MHOXKECTBAMHU: IEPEMECTUTEIBHOE,
coueTaTellbHOe, paclpeleNuTeNbHoe, BKIOYeHHs. lcnonb3oBaHue rpaduyueckoro MpeacTaBlIeHUs
MHO>KECTB ISl OMUCAHUS peabHbIX MMPOLIECCOB U SIBJICHUM, IPU PEIICHUH 3a/1a4.

N3mepenue paccenBaHus naHHBIX. Jlycniepcust U CTaHIApPTHOE OTKJIOHEHUE YHCIOBBIX HA0OPOB.
JnarpaMmma paccenBaHus.

DneMeHTapHbIe COOBITHUS ciay4daiiHOTO ombiTa. CiydaiiHbie cOOBITHS. BeposATHOCTH COOBITHIA.
OnpITEl ¢ PaBHOBO3MOKHBIMHM 3JIEMEHTAapHbIMU cOoObITUsIMU. CiyuyaiiHblii BbIOOp. CBSI3b MEXIY
MaJOBEpPOSTHBIMU U TPAKTUYECKU JIOCTOBEPHBIMU COOBITUSMUB IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa JAepeBbEB: €AMHCTBEHHOCTh MyTH, CYIIECTBOBAHNE BUCSIYEH BEPIINHBI, CBI3b
MEX/1y YHUCIOM BepIINH U yuciioM p&oep. IlpaBunio ymHoxeHus. Pemenue 3agau ¢ nomonibio rpados.

[IpoTuBomnonoxusie coObiTHs. uarpamma Ditnepa. OObeIMHEHHE M TEPECEYCHUE COOBITHIA.
HecoBmecTtHbie coObiTus. Dopmyna CIOXKEHUS BEpOATHOCTEH. YcIoBHas BeposTHOCTH. llpaBuio
ymHOKeHusl. HesaBucumbie coOwiTus. [lpencraBienue sxcnepuMeHTa B BuAe JepeBa. Pemienue
3alad  Ha HaXOXKJEHUE BEPOATHOCTEW C MOMOMIBIO JepeBa CIy4ailHOTO SKCIEPUMEHTa, JHarpaMmm
Diinepa.

9 KJIACC

[IpencraBneHne AaHHBIX B BUJIE TaOIUL, JUarpaMm, rpa@ukoB, MHTEPIIpeTalus JaHHbIX. UTeHHe
U TIOCTPOEHHUE TabNIuL], JUarpamm, rpaukoB 10 peaabHbIM JaHHBIM.

IlepectanoBku u Qaxropuan. Coyeranus 1 uucio couetanuit. Tpeyronpauk Ilackans. Pemenue
3aJja4u ¢ MCIOJIb30BaHMEM KOMOMHATOPUKH.

I'eomerpuueckass BepoATHOCTb. CiydailHBI BBIOOp TOYKM M3  (UIYpHI Ha MIIOCKOCTH,
U3 OTpe3Ka U U3 AYT'H OKPYKHOCTH.

Hcneiranne. Yenex un Heynada. Cepust vcnbITaHuid 10 neporo ycnexa. Cepust McHbITaHUN
bepuymu. BepostHocT coObITHi B cepuM UcbITaHui bepHynu.

CnyvaiiHass BenMYMHA M pPAcIpeAeieHHE BEpPOATHOCTEW. MaremMaTH4ecKoe OXHJIaHuE U
mucnepcus. Ilpumepsl MareMaTM4ecKoro OXKHAAHUSA KaK TEOPETHYECKOIO0 CPEAHEr0 3HA4YeHUs
BEJIMYMHBL. MaTeMaTH4eCKoe OKUJaHUE U JUCIIEPCHs CIIy4alHOM BEJIMYUHBI «YUCIIO YCIIEXOB B CEpUU
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ucnbITaHul bepHyim.

[TonsiTe 0 3aKoHe OobIIKX Yncen. Vi3MepeHne BeposITHOCTEH ¢ TIOMOIIIBIO YacTOT.
Ponp 1 3HaYeHME 3aKOHA OOJBIIUX YUCEN B IPUPOE U OOIIECTBE.

HNPEIMETHBIE PE3YJIbTATHI

[IpenMeTHble pe3yiabTaThl OCBOEHMS IMPOrpaMMbl Y4eOHOro Kypca K KOHIy OoOydyeHus B [
KJ1acce:

Yurats nHGOPMAIHIO, MPEICTABICHHYIO B Ta0NMIIaX, HA IUArpaMMax, MPEICTaBISATh TaHHbIC B
BHJI€ TaOJIMILL, CTPOUTH JarpaMMbl (CTOJIOUKOBBIE (CTOI0YAThIE)U KPYTOBbIE) [0 MaCCUBaM 3HAYEHUI.

OnuceiBaTh U MHTEPIIPETUPOBATH pealibHbIE YMCIIOBBIE JaHHbIE, IPEICTaBICHHbIEC B TaOJINIIAX,
Ha JuarpaMmmax, rpaukax.

Wcnonb3oBarh  Juisi  OMUCaHWS JAHHBIX  CTAaTUCTMYECKHWE  XapaKTEPUCTUKH:  CpEeIHee
apudmernyeckoe, MeaHa, HanOOJbIlIee U HAUMEHbIIee 3HAYEeHUs, pa3Max.

Nwmetrs mpezncraBieHre o ciaydailHOM M3MEHUMBOCTH Ha MpuUMepax IeH, (PU3NYECKUX BETUYMH,
AHTPONOMETPUUECKUX JaHHBIX, UMETh MPECTABIECHUE O CTATUCTUUECKON YCTOMYMUBOCTH.

[IpenmeTHBIE pe3ynbTaThl OCBOCHHUS MPOTpaMMBI ydeOHOTO Kypca K KOHIy OOy4deHHs B 8
KJ1acce:

N3Bnekate U mpeoOpa3oBBIBaTh MH(POPMAIIMIO, MPEACTABICHHYIO B BHJIE TaOJUII, JUATPaMM,
rpaduKoB, MIPEACTABIAThH JaHHBIC B BUJIE TAOIUIl, TUarpaMm, rpaduKoB.

OnucelBaTh JaHHBIE C TMOMOUIBIO CTATHCTUYECKMX TOKa3aTellel: CpeqHUX 3HAaYeHHH U Mep
paccenBaHus (pa3Max, IUCIIEPCUS U CTAaHIAPTHOE OTKIOHEHUE).

Haxoauth 4YacToThl YHCIOBBIX 3HAUEHMH U YACTOTHI COOBITHI, B TOM 4YHCIE IO
pe3ynbTaTaM U3MEpPEHU U HaOIIOACHUI.

Haxonuth BepoATHOCTH CIy4ailHBIX COOBITUH B OIBITaX, 3Has BEPOSITHOCTH AJIEMEHTapPHBIX
COOBITHIA, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUCOOBITUSIMU.

Hcnonb3oBath rpaduyeckue MOJIENH: JEPEeBO CIy4allHOTO 3KCIEPUMEHTA, JuarpaMmsl Diiepa,
YHCIIOBas Mpsimasi.

OnepupoBaTh MOHATHSAMH: MHOXXECTBO, TIIOJAMHOXECTBO, BBINOJHATH  ONEpalMd  HaJ
MHO>KECTBAMHU: OObEIUHEHHE, IepeceueHue, IOMOJHEHUE, MEePEeYUCHIATh 3JEMEHTHl MHOXECTB,
MPUMEHSTH CBOWCTBA MHOKECTB.

Hcnonb3oBath rpadguueckoe mMpefcTaBlIeHue MHOXKECTB M CBSA3CH MEXAY HUMU JJIsl OMUCAHUS
MIPOLIECCOB U SIBJICHUH, B TOM YHCJIE MPU PEUICHUH 3a]1a4 U3 IPYruX y4eOHBIX MPEAMETOB U KYpCOB.

[IpenMeTHbIe pe3yiabTaTHl OCBOEHHS IMPOTPaMMbI Y4eOHOrOo Kypca K KOHIy oOydenus B 9
KJiacce:

W3Bnekath u npeoOpa3oBbiBaTh WHGOPMAIIMIO, MPEICTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX B
BUJIe TaOIHII, Tuarpamm, rpaduKoB, MPEJCTABIATh JaHHBIE B BUJE TaONUII, TUarpamMmm, rpauKos.

Pemate 3aJ1a4u OPraHU30BaHHbBIM nepedopom BapHUaHTOB, a TaKXxe C
WCIOJIb30BaHHEM KOMOMHATOPHBIX IPABHUII U METOJOB.

Hcnonb3oBare onucaTenbHble XapaKTEPUCTUKU 111 MACCUBOB YMCJIOBBIX JaHHBIX, B TOM YHCIIE
CpEIHUE 3HAYEHHUS U MEPBI PACCEUBAHUSL.

HaxonuTh 4acTOTHI 3HAYeHW W YacTOTHI COOBITHS, B TOM YHCIE MOJB3YSACh pe3yabTaTaMH
MPOBEIEHHBIX U3MEPEHUN U HAOIIOICHH.

Haxonuth BEpOSTHOCTH CIy4aiilHBIX COOBITHI B M3yYEHHBIX OTBITAX, B TOM YHCIIE B OIBITaX C
PaBHOBO3MOXKHBIMH JJIEMEHTAPHBIMU COOBITUSIMH, B CEpUSAX UCHBITAHUHN 0 TEPBOTO ycrexa, B
cepusixX UCIbITaHuN bepHymu.
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HNmeTp mnpencraBieHue O CIy4alHOM BEJIMYMHE M O pPacHpeicsieHuU BeposATHOcTer. Mmeth
IIPEACTABICHUE 0 3aKoHE  OOJBIIUX yucenl  Kak O  IPOSIBICHUU
3aKOHOMEPHOCTH B CIy4alHOW M3MEHYMBOCTH U O POJIM 3aKOHA OOJIbIIMX YHCEN

B IPUPOJI€ U OOILIECTBE.
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KJIACC
HaumenoBanue pa3gena KommuectBo OcHOBHOE conepKaHne OcCHOBHBIE BUJIBI JEATEIHBHOCTH 00YJarOITUXCS
(Tembl) Kypca 4acoB

[IpencraBnenue gaHHBIX 7 IIpencraBinenue qaHHBIX OcBaunBaTh c0CoOObI IPEICTABICHUS
B Tabnunax. [Tpaktuueckue CTaTUCTUYECKUX JIAHHBIX ¥ YUCIIOBBIX MAaCCUBOB
BBIYHCIICHUS 110 TaOJINYHBIM C TIOMOIIbIO TAOIHII U JUarpamMM C UCIOJIb30BaHUEM
naHHbIM. M3Breuenue u aKTyaJIbHbIX U BaXHBIX JAaHHBIX (JeMorpapuueckue
WHTEepIpeTanus TabIMIHbIX JaHHbIE, TPOM3BOJICTBO IPOMBIIIJICHHOHN U
naHHbIX. [IpakTnueckas CEJIbCKOXO035UCTBEHHOU MPOAYKINH, OOLIECTBEHHbIEN
pabota «Tabmuus». MIPUPOJIHBIE SIBICHUS).
I'padmueckoe H3yuarb MeToabl paboOThI ¢ TAOTMYHBIMU U
IIPE/ICTABIICHHUE JAHHBIXB rpauuecKuMu MpeACcTaBICHUSIMU TAHHBIX C
BH/JIE KPYTOBBIX, MOMOIUIBIO ITU(POBBIX PECYPCOB B X0O/I€
CTOJIOMKOBBIX (CTOJIOYATHIX) MPaKTUYECKUX paboT
nuarpaMm. Urenue u
MIOCTPOEHUE AUArpaMM.
[Tpumeps! nemorpaduvecKux
JUarpaMm.
[IpakTnueckas pabota
«/Inarpammbi»

OnucarenpHas CTaTUCTUKA 8 Yucnossie Habopbl. Cpennee OcBauBaTh NOHATHSA: YHCIOBOI HA0OP, Mepa LIEHTPATHLHOM

apupMeTHIECKOe.
Menuana yncioBoro Habopa.

TeHACHIIUU (Mepa IIEHTpa), B TOM YHCIIECPeHEe
apudmeTnyeckoe, MeIMaHa.
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Y CTONYUBOCTS MEIUAHEL.
[IpakTnueckas padbora
«CpenHue 3HaYCHUS.
HauOonbiiee 1 HauMEHBIIIEE

3HAYEHMS YHUCIIOBOTO Habopa.

Pasmax

OnucpiBaTh CTAaTUCTUYECKUE TAHHBIE C TIOMOIIBIO
cpeaHero apu(MeTH4ecKkoro u Mmenuansl. Pemarp
3a/1a4H.

HN3yuaTh cBOiiCTBA CPEIHUX, B TOM YHCIIEC
MTOMOIIBIO ITU(PPOBEIX PECYPCOB, B X0
MPAKTHYECKUX padoT.

OcBauBaTth NOHATHSA HAaUOOJIbIIIEEC U HAMEHBIIICE
3HAuEHUs YMCIOBOIO MAacCUBa, pa3Max.

Pematp 3axaun Ha BEIOOD crioco0a onucaHus
JTAHHBIX B COOTBETCTBUU C IPUPOIOH TaHHBIX U
LEJSIMU HCCIIEI0BaHUs

Cny4aliHasi ”3BMEHYUBOCTD

Ciy4aliHasi U3MEHUYHBOCTh
(mpumepsl). YactoTa
3HAYEHHUI B MacCUBE
JTaHHbIX. [ pynmupoBKa.
['ucTorpammel.
[TpakTuueckas pabora

«Cny4daitHasg U3MEHUYUBOCTb)»

OcBauBaTh NOHSTHSI. YaCTOTA 3HAUCHHUI B MaCCHUBE
JAHHBIX, TPYIIUPOBKA JaHHBIX, THCTOrpamMmMa.

CTpouTh 1 aHAJIM3UPOBATH TUCTOTPAMMBI, MOAOMPATH
MOJIXOASIINH mar rpynnupoBku. OcBauBaTh
rpaduvecKue IpeICTaBICHUS PA3HBIXBUIOB CITydaliHON
WU3MEHYUBOCTH, B TOM YHUCIIE

C MIOMOIIBIO LHU(PPOBBIX PECYPCOB, B X0

MPAKTHYECKON pabOThI

Beenenue B Teoputo rpados

I'pad, BepmmHa, pedpo.
[IpencraBnenue 3agauun

¢ nomoreto rpada. CreneHb
(BaJICHTHOCTH) BEPIIHHBI.
Yucno pédep u cymmapHas
cteneHb BepinH. Llens u

OcBauBaTh nousTus: rpad, BepmuHa rpada, pedporpada,
CTEIEHb (BaJICHTHOCTh BEPIIUHBI), ST U IHKIL.
OcBauBaTh NOHATHSA ITYTh B rpade, SiIepoB MyTh,00X01
rpacda, OpueHTUPOBAHHBIN Tpad.

PemaTh 3a1a4m Ha IOUCK CYMMBI CTEIICHEH BEPIIUH
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k. [Iyte B rpade.
[IpencraBienue o CBI3HOCTH

rpada. O6xox rpada (ditepos

yTh).
[IpencraBnenue

00 OpHEHTUPOBAHHBIX
rpadax

rpada, Ha mouck 06xoja rpada, Ha MOKUCK ITyTEHB
OPUEHTUPOBAHHBIX rpadax.

OcBanBaTth coCco0bI IIPEICTABICHHS 3a/1a4 U3 KypcaanreOpsl,
TeOMETPHUH, TEOPHH BEPOSTHOCTEH, IPYTUX MPEIMETOB C
MOMOIIBIO TPadoB (KapThI, CXEMBI, HIIEKTPUUECKHE TCTIH,
(GyHKIIMOHATIBHBIE COOTBETCTBHSI) Ha IPHMEpax

BeposTHOCTB M 9acToTa 4 CnyyaiiHbli OTIIBIT U OcBauBaTh NOHATHSA: CITyYailHBIA OMBIT U Clly4yaliHOE COOBITHE,
CIIy4aifHOTO COOBITUS ciydaifHoe cOOBITHE. MaJIOBEPOSITHOE U PAKTUYECKUOCTOBEPHOE COOBITHE.
BeposTHOCTB M yacToTa H3yuyaThb 3HaUUMOCTh MAJIOBEPOSITHBIX COOBITUIB IPUPOJIE U
coObITHs. Ponb 0011eCTBE Ha BaXHBIX PUMEPAX
MaJIOBEPOSITHBIX U (aBapuu, HECUaCTHbIE CITy4au, 3alIUTa NEPCOHAIBHOMN
IPaKTUYECKU TOCTOBEPHBIX uH(pOpMalny, nepeada JaHHBIX).
cOOBITUH B IPUPOJIE U N3y4yaTh posb KIACCHYECKUX BEPOSITHOCTHBIXMOJENEH (MOHeTa,
B oOmiecTBe. MoHeTa u UTpaJIbHAsI KOCTh) B TEOPUUBEPOSTHOCTEH.
UrpajibHasi KOCTh B TEOPUU Ha6monate W uM3y4yaTh 4acTOTy COOBITMH B  IPOCTHIX|
BEPOSATHOCTEH. 9KCIEPUMEHTAX, B TOM YHCIIE C OMOILBIO LU(POBBIXPECYPCOB, B
HpaKTI/IquKaH pa60Ta XoJe HpaKTHQCCKOﬁ pa6OTBI
«YacToTa BbIIIaICHUS Opia»
O0600u1eHue, 5 [IpencraBneHue JaHHBIX. IToBTOPATH M3Y4EHHOE U BBICTPAUBATH CUCTEMY3HAHHH.
cucTeMaTh3anus 3HaHu| OnucarenpHas CTaTUCTHKA. PemaTs 3a1a4u Ha NpeICTaBIEHUE U ONMCAHUE JAHHBIX C
BeposTHOCTh citydaiiHOTO HOMOIIBIO U3YYEHHBIX XapaKTepUucTHK.O0CyxKIaTh IPUMepPbl
cOOBITUS CilyyailHbIX COOBITUH,
MaJIOBEPOSITHBIX U IPAKTUYECKU JOCTOBEPHBIX
CIIy4aiiHbIX COOBITHI, X POJIM B IPUPOJIE U )KU3HU
4eJI0BeKa
OBIIEE KOJIMYECTBO 34
YACOBIIO ITPOTPAMME
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8 KJIACC
HaumenoBanue pa3gena KonnuectBo OcHOBHOE conepKaHne OcHOBHBIE BUIBI JCATEIHHOCTH OOYHAOIINXCS
(Tembl) Kypca 4acoB
[ToBTOpeHue kypca/ 4 [IpencraBnenue qaHHBIX. IToBTOpPATH U3yYEHHOE U BHICTPAMBATH CUCTEMY
KJjlacca OnucarenbHas CTaTUCTHKA. 3HaHMM.
CnyyaiiHast ”3MEHYHBOCTb. Pematp 3a1aun Ha npeICTaBICHUE U ONMCAHUE JAHHBIX C
Cpennue unciaoBoro Hadopa. MOMOIUIBIO U3YYEHHBIX XapakTepucTuk. Pemars 3aqa4u Ha
CiyyaiiHble cOOBITHSL. IpeJICTaBICHUE IPYNIUPOBAHHBIXIAHHBIX U OMMCAHHE
BeposiTHOCTH 1 4acTOTHI. CIy4ailHON U3MEHYUBOCTH.
Knaccuueckue monenu Pemath 3a1aun Ha onpe/iesieHne 4acTOThl CITydaiHbIX
TEOPHUH BEPOATHOCTEN: cOOBITHI, 00CYXIEHHE TPUMEPOB CIYYalHBIX COOBITHIA,
MOHETAa U UrpajibHasi KOCTh MaJIOBEPOSITHBIX U IPAKTHUUECKU JOCTOBEPHBIX CIydalHBIX
COOBITHI, UXPOJIU B IPUPOJIE U KU3HU YelIOBEKa
OnucarenbHas CTAaTUCTHKA. 4 Ortknonenus. ucnepcus OcBauBaTh NOHATHS: JUCIIEPCUS U CTAHIAPTHOE
PaccenBanue nanHbIx YHCIIOBOTO Habopa. OTKJIOHEHUE, UCTI0JIb30BaTh ATH XapaKTEPUCTUKH ISt
CrangapTHOE OTKIIOHEHHE OIMCAHUsl PACCEUBAHMS JIaHHBIX.
YHCIIOBOTO Habopa. BoiaBuraTb runore3bl 00 OTCYTCTBUU WJIM HAJTUUYUHCBSI3U
JluarpaMMbl pacceHBaHUs [0 [MarpaMmmam paccerBaHusl.
CTpouth auarpaMMbl pacCeMBaHUS 110 UMEIOIINMCS
JTAHHBIM, B TOM YHCJIE C TIOMOIIbI0 KOMIIBIOTEPA
MHuoxecTBa 4 MHO0%ecTBO, IOJIMHOKECTBO. OcBanBaTh MOHATHSA: MHOXKECTBO, AIIEMEHT

OHepaHI/II/I Haa MHOXKCCTBaMU:

o0beMHEHHE, TTepeceYeHuE,
JIOTIOJTHEHHE.

CaoiicTBa onepanuit

HaJl MHOXKECTBAMU:
HePEMECTUTENBHOE,
COYETaTeNbHOE,
pacrpeenuTensHoe,

MHOXECTBA, IOAMHOXCECTBO.

BbinoaHaTs onepanmuu HaJl MHOXKECTBaAMU:
O6T>€I[I/IH6HI/IC, nepeceycHue, J0MOJITHCHHUC.
Hcnoab30BaTh CBONMCTBA: MNEPEMECTUTCIIBHOC,
COYCTATCIIBHOC, paCIIPEACIIUTCIIBHOC, BKIIFOUCHU .
Hcnoas3oBarh Fpa(bI/I"ICCKOC MNpEaACTaBJIICHUEC MHOKCCTB
IIpU ONMMCaHUU PCAJIbHBIX IMMPOLECCOB U ﬂBJ'ICHHfI, npu
pelieHuHU 3aJia4 U3 ApYrux y‘-IC6HBIXHpCI[MCTOB u
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BKJIFOUCHHA.
I'padpuueckoe
Ipe/ICTaBICHUE
MHOXECTB

KypcoB

BeposTHOCTB citydaliHOTO
COOBITHS

DIeMEHTapHBIE COOBITHSI.
CrnyuaiiHbie COOBITHS.
braronpusrcTByromue
dJIeMEHTapHBIC COOBITHS.

Bepostaoctu cobbrTuit. OnbITh

C PAaBHOBO3MO>XHBIMU

OJICMCHTApPHBIMHA COOBITHUSIMH.

CiyyaiiHblii BEIOOD.
[IpakTnueckas padota
«OTBITBI

C PaBHOBO3MOXHBIMHU

OcBauBaTh NOHATHSA: JIEMEHTAPHOE COOBITHE,
ciiydaiiHOe COOBITHE KaK COBOKYITHOCTb
0J1aronpUATCTBYIOUIUX 3JIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOJKHBIE AIEMEHTAPHbIE COOBITHS.

Pemathb 3a1aun Ha BbIYKCIIEHUE BEPOSITHOCTEN COOBITUI
10 BEPOSATHOCTSIM 3JIEMEHTAPHBIX COOBITHICTYyYaitHOTO
OIIBITA.

PemaTe 3aga4u Ha BEIYKCIIEHHE BEPOSITHOCTEN

COOBITHI B OTIBITAX C PABHOBO3MOYKHBIMU
JIEMEHTAPHBIMU COOBITUSMHU, B TOM YHCIIE

C IOMOIIbIO KOMIIBIOTEPA.

3JIEMEHTaPHBIMH
COOBITHUSMUY»

[IpoBoANTH U U3y4ATh ONBITHI

C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU(C
MCIIOJIb30BAHUEM MOHET, UTPAJIbHBIX KOCTEH, IPyrux
MoOJIeTieil) B X0/ MPAKTUYECKON paboThl

Beenenue B Teopuro rpados

HepeBo. CBolicTBa nepeBa:
€IMHCTBEHHOCTbH MYTH,
CYIIECTBOBaHHUE BUCSUCH
BEPILHHBI, CBSI3b MEXKTY
YHCIIOM BEPIIUH U YUCIIOM
pEbep. [IpaBuio ymHOKeHUs

OcBauBaTh NOHATHSA JIEPEBO Kak rpad Oe3 ukia,BUcsIIas
BepIlIMHA (JIUCT), BETBb JIEPEBA, MyTh

B JiepeBe, IuaMeTp Jepena.

H3yuarth cBOICTBA JcpeBa: CyLECTBOBAHUE BUCAYEH
BEPILIUHBI, €JMHCTBEHHOCTh ITyTH MEXY BYMsI
BEpLIMHAMH, CBSI3b MEXKY YUCIOM BEPILUH U YHCIOMPEDED.
PemiaTs 3aga4m Ha IOUCK U NIEpPEUUCIICHUE ITyTEHB

JiepeBe, onpeeseHne Yucia BEPIIUH Ui pEdepB

nepeBe, 00X01 OMHAPHOTO JIepeBa, B TOM YHCIIE C
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IIPUMEHEHHUEM [IPABWIIA YMHOKECHUS

Cny4gaitabie coOBITHS

[IpoTuBononoxHOe cOOBITHE.
Huarpamma Diinepa.
OO0beauHeHNe U epecevyeHme
coObITHil. HecoBmecTHbIe
coObITHs. PopMysa COKEHUS
BEPOSITHOCTEM.

[IpaBuiio yMHOKEHNUSA
BEPOSITHOCTEH. Y CIIOBHAsA
BEpOSITHOCTH. He3aBucuMebIe
coObrtus. [IpencraBnenue
CIIy4allHOTO KCIIEPUMEHTAaB
BU/JIE JIepeBa

OcBauBaTh NOHSITHS . B3aHMHO IMPOTHUBOIIOJIOKHBIC CO6I)ITI/I$[,

omepau HaJl COOBITUSMU, 0ObETUHEHNE UITEPECCUCHUE

coObITHi, Tuarpamma Jitnepa (Ditsiepa—BenHa), coBMecTHbBIE

Y HECOBMECTHBIE COOBITHSI.
H3yuaTth TEeopeMbl 0 BEPOSITHOCTH 0ObETMHEHUS IBYX
coOBITHI ((POPMYITBI CITOKEHUS BEPOSTHOCTEN).

Pematp 3ana4u, B TOM 4Kciie TEKCTOBBIE 3aJaulHa
OTIpe/iesIeHNE BEPOSTHOCTEN 00bEeTMHEHUS

unepecedeHust COOBITUI C MOMOIIBIO YHCIOBOU

IpsIMOM, rarpaMMm Ditepa, GopMyIIbl CI0KEHUS
BEpPOSTHOCTEM.

OcBauBaTh NOHATHS: IPABUIIO YMHOKEHHSI BEPOSITHOCTEH,
YCIIOBHAsl BEPOSITHOCTb, HE3aBUCUMBIECOOBITHS 1€PEBO
CIIy4aiiHOTO OTIBITA.

N3yuaTh cBoiicTBa (OTIpeIeIcHNUS) HE3aBUCUMBIXCOOBITHH.
Pemate 32724 Ha ONPEICIICHUE U UCIIOJIb30BAHNE
HE3aBUCHMBIX COOBITHIA.

Pemate 321241 Ha IOMCK BEPOATHOCTEH, B TOMYMCIIE
YCIIOBHBIX, C HCIIOJIb30BAHUEM JIEPEBA CIy4alHOIO

OImbITa

O06o001enue,
CHCTEMAaTU3alA 3HAHUN

[IpencraBnenue gaHHBIX.
OnucarenpHas CTaTUCTHKA.
I'padsr. BepostHocTh
CIIy4aiflHOTO COOBITHUSL.

OIEMEHTHI KOM6I/IHaTOpI/IKI/I

[MoBTOPATH U3YYCHHOE U BHICTPAUBATH CUCTEMY

3HAHUM.

PemaTh 3a1aum Ha IPE/ICTABIICHUE U OITUCAHUE

JTAHHBIX C TIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.

Pemats 3ana4u ¢ npuMeHeHueM rpados.

PemaTp 3a1a4um Ha HaXOXKJEHUE BEPOSITHOCTH

CIIy4aifHOTO COOBITHSI IO BEPOSTHOCTAM

AIIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OIBITAX

C PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COObITHsIMH. PemaTh
3a/1a4M Ha HaXOXKJCHHE BEPOSITHOCTEH 0ObETUHEHHS U
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nepeceveHusi COOBITUH, B TOM YHCICHE3aBUCUMBIX, C
MCII0JIb30BaHNEM TpadUIECKUX MPEICTABICHUN U JepeBa
CIIy4aiiHOTO OIIBITA.

Pematp 3ana4un Ha nepednciaeHre KOMOMHaMM(uncaa
[IEPECTAaHOBOK, YMCIIa COUETaHUI),

Ha HaXOXXJIEHHUE BEPOSTHOCTEH COOBITUH C
IPUMEHEHUEM KOMOMHATOPUKH, B TOM YHCIIEC
UCII0JIb30BaHUEM TpeyroyibHuKa [lackans

OBIIEE KOJIMYECTBO
YACOB I1O I[TPOTPAMME

34
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HaumenoBanue pazgena
(Tembl) Kypca

KonunuectBo
qacOB

OcHoBHOE cofiepKaHKe

OcCHOBHBIE BUJIBI JEATEIHBHOCTH 00YJaIOITUXCS

[ToBTOpenwue kypca8
Kiacca

[IpencraBnenue JaHHBIX.
OnucarenpHasi CTaTUCTHKA.

Omneparuu HaJl COOBITHSIMHU.

HezaBucumocTts coOOBITHI

IHoBTOPATH N3YUECHHOE U BBICTPAMBATH CHCTEMY
3HAHUM.

Pemars 3agaum Ha IpECTABICHUE U ONHCAHUE
JAHHBIX.

PemaTh 3a1aun Ha HAXOXKJCHUE BEPOSITHOCTEH 0ObETMHECHUS

Y TIEpPECEUCHUsI COOBITHIA, B TOM YHCJICHE3aBUCHUMBIX, C
HCI0JIb30BaHNEM TpaduvecKuX MpeICTaBICHU U JepeBa
CIIy4ailHOTO OTIBITA.

PemaTh 3a1aum Ha repevyrcCIIeHHe KOMOMHAITII

(4ncna mepecTaHoOBOK, YMCiIa COUETaHU!),

Ha HAXO0XXJCHUE BEPOSATHOCTEH COOBITUI

C IpUMEHEHUEM KOMOWHATOPUKH, B TOM YHCIIEC
HCII0JIb30BaHUEM TpeyroibHuka [Tackas

OneMeHTBI KOM6I/IHaTOpI/IKI/I

[TepecranoBku. dakTopual.

CoueTraHus U 4YUCIIO
coueTtanuil. TpeyronbHUK
ITackans. IIpakTnueckas
paboTta «Bbruncienue
BEPOSITHOCTEH

C UCIIOJIb30BAHHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE IIPABUIIO
YMHO>KEHUS, YIOpSAI0UeHHas rapa, Tpoilka 00beKTOB,
nepecTaHoBKa, (haKTOpHAal YKCiIa, COUeTaHUE, YUCIIO
couetanuil, TpeyroiabHuk [lackas.

Pemathb 3aa4u Ha epeurCICHNUE YIIOPSA0YCHHBIXIIAP,
TPOEK, MePEUNCIICHUE IEPECTAHOBOK

Y COUETAaHUM IIEMEHTOB Pa3IMYHbIX MHOKECTB.
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KOMOWHATOPHBIX (QYHKIHUN
AJIEKTPOHHBIX TAOIUI

Pemars 3agaum Ha IPUMEHEHUE YUCIIA COYECTAHUIB
anredpe (cokpanéHHoe YMHOKEeHHEe, OMHOM HbioTOHA).
PemiaTh, npuMeHsisi KOMOMHATOPHUKY, 3aa4H

Ha BBIYMCIICHUE BEPOSITHOCTEH, B TOM YHCIIE C IOMOIIIBIO
AIIEKTPOHHBIX TAOJIUIL B X0/1€ IPAKTUYECKOI pabOThI

I'eomeTrpuueckas
BEPOSTHOCTh

I'eomerpuueckas
BEPOSITHOCTh. CiTydaliHbIN
BBIOOD TOUKH U3 QUTYpHI HA
IUIOCKOCTH, U3 OTPE3Ka,n3
JyT'H OKPY>KHOCTH

OcBauBaTh NOHATHE TEOMETPUUECKON BEPOATHOCTH.
Pemars 3agaum Ha HaX0K/ICHUE BEPOSTHOCTEB
OTIBITAX, IPEJICTABUMBIX KaK BHIOOP TOUEK

W3 MHOTOYTOJIbHUKA, Kpyra, OTpe3Ka Wi Ayru
OKPY>KHOCTH, YUCIIOBOTO MPOMEKYTKA

Ucnbiranusa beprymnmn

HcnwiTanue. Ycnex u
Heyaada. Cepus UCTIBITAHUKIO
NEPBOro ycrexa.

Ucnbitanusa bepnymu.
BepostHocTr coObITHIA B
CEpUHU UCTIBITAHUHN

bepnynnu. [Ipaktrueckas
pabora «cnpiTanus
bepnyman»

OcBauBaTh NOHATHSA. HCIIBITAHUEC, DJICMCHTAPHOC
coOBITHE B UCTIBITAHUU (YCIIEX M HEyla4ya), Cepus
WCIIBITAaHUH, HACTYIIJICHUE TIEPBOTO ycrexa (Heynaun),
cepus ucnbiTanuii bepuysu.

Pemarts 3a1a4u Ha HAXOXKICHUE BEPOATHOCTEMN
COOBITHI1 B CEpUHU UCTIBITAHUI JI0 IEPBOTO yCIieXa,B TOM
YHclie ¢ IpUMeHeHueM GOpMYIIbl CyMMBbI
FEOMETPUYECKON TPOrPECCUu.

Pemathb 3a1aun Ha HaX0XJACHUE BEPOSITHOCTEH

3JIEMEHTAPHBIX COOBITUH B CEpUU HCTIbITaHUHM bepHymu, Ha
HAXO0X/IEHWE BEPOATHOCTU ONPECIEHHOTO YHCIIa YCIIEX0B B

cepuu ucnsiTanuiibepHymm.
H3y4yaTthb B X0/1€ MPAKTHYECKOH padoTHhlI,
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B TOM YHCJIE C TOMOIIBIO IIU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOATHOCTH B CEPUU UCIIBITAHUN
beprymnun

CrnyuaiiHasi BeTHUUHA

CrnydaifHasi BeIMYMHA U
pacrpesieneHue
BEPOSITHOCTEM.
MaremaTrnueckoe 0KUJaHuEN
JIUCTIEPCHS CITy4alHOMN
BennuuHbl. [Ipumepsl
MaTeMaTHYEeCKOTO OXKHUIaHHS
KaK TEOPETHYECKOTO CPETHErO
3HAYCHUS BEITUUNHBI.
[TonsiTue o 3aKkoHE 0OJILIITNX
yucen. 3amepenne
BEPOSITHOCTEHN C TOMOIIBIO
yacToT. [I[puMenenue 3akoHa
OOJIBIITUX YUCEIT

OcBOMTH MOHATHA: CTy4aliHAsI BEJIMYMHA, 3HAUEHUE
CIIy4allHOM BEJIMYMHBI, PACIPEIEICHUE BEPOATHOCTEH.
H3yuars n 00cyKaaTh IpUMEpPHI TUCKPETHBIX U
HEMPEPHIBHBIX CIYYalHBIX BEJIMYUH (POCT, BEC
YeJI0BEKa, YMCIEHHOCTh HacelIeHus, Apyrue
W3MEHYHMBBIC BEIMYUHBI, PACCMATPUBABIIUECS

B Kypce CTaTUCTHUKH), MOJCIbHBIX CIIYYaliHBIX BEJTUYHH,
CBSI3aHHBIX CO CITY9allHBIMH OTIBITaMH (OpOCaHre MOHETHI,
UTpajIbHOU KOCTH, CO CIIy4ailHBIMBBIOOPOM H T. I1.).
OcBanBaTh NOHATHSA: MATEMAaTUYECKOE OKNUJAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEIHEE
3HA4YEHUE, TUCTIEPCHS CITyYalHOW BEIUYMHBI KaK aHAJIOT
JTUCTIEPCUH YHCIIOBOTO Habopa.

PemaTe 3a1a4u Ha BBIYMCIIEHUE MATEMaTUYECKOTO
O0XUJAHUS U TUCIIEPCUU TUCKPETHOM CIydaliHOMN
BEJIMYUHBI 110 33JITaHHOMY PacIpeIesIeHUI0, B TOM YHCIIe
3a/1a4, CBA3aHHBIX CO CTPAXOBAaHUEM U JIOTEPESIMH.
3HAKOMHUTBCSI C MATEMATUYECKUM OKHMJIAHUEM U
JUCIIEpCUEl HEKOTOPBIX pacClpeesICeHU, B TOM YUCIIE
pacupeneneHus Ci1y4yailHOM BEJIMYUHBI «YUCIOYCIIEXOB) B
cepuu ucneiTaHuil bepnysmm.
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H3yyaTh yacToTy COOBITHS B IOBTOPSIOMIUXCS CIyYaifHBIX
OTbITaX KaK CIy4alHYIO BEIMYMHY. SHAKOMHTBCS C 3aKOHOM
Oosbiux yucen (B popmebepHyiin): mpu 00IBIIOM YUCIIE
OTIBITOB YaCTOTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.
Pemathb 3aga4n Ha U3MEpEHUE BEPOSTHOCTENC

noMouIbio yacToT. QO0cyKIaTh POJIb 3aKOHA

00JBIINX YuCesl B 000CHOBAaHMHU YaCTOTHOTO METOJ1a
MU3MEPEHMS BEPOATHOCTEN.

O0cyx1aTh 3aKOH OOJIBIINX YKCEN KaK MPOSBICHHUE
CTAaTHCTUYECKOHN YCTOWYNBOCTH B H3MCHUMBBIX SIBIICHUSX,
POJIb 3aKOHA OOJIBLINX YHCET B IPUPOJIE UB JKU3HH YEIIOBEKA

O600611eHre, KOHTPOJIb 10 [IpencraBnenue qaHHbBIX. IToBTOPATH H3yYEHHOE U BBICTPAUBATH CUCTEMY
OnncarenpHas CTaTUCTHKA. 3HAHWM.
BeposiTHOCTE cityuaitHOTO Pematp 3aga4m Ha npecTaBIeHUE U ONKMCAHUE
COOBITHSL. DIIEMEHTHI JAHHBIX.
koMOuHaTopuku. CiyJaifHbie Pemarts 3a1a4u Ha HAX0XKICHUE BEPOATHOCTEHN
BEJIMYMHBI U pacrpeaeeHUs COOBITHI1, B TOM YHUCJIE B OTBITaX C PABHOBO3MO>KHBIMU
3JIEMEHTaPHBIMU COOBITUSMU,BEPOSITHOCTEH
00beIMHEHUS U TIEPECEUCHHS COOBITUH, BBIYUCIIATH
BEPOSITHOCTH B OMBITAX
C CEpUsIMH CIIy4allHbIX UCTIBITAHUM
OBIEE KOJIMYECTBO 34
YACOB I10 [TPOIT'PAMME
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5-9 kitaccel (0a30BBIN YPOBEHD)

KoJunuecTBo yacoB DJIeKTPOHHbIE
No /n HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
B NPorpamMmbl Beero KO;!TpOJIbele HpﬁaKaneckne o0pa3oBaTe/ibHbIE
padoTsI padoTbI
pecypchl
bubmmoreka [{OK
1 Ipencranenue nauHEX ! 0 2 https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 OmnucarenpbHast CTaTUCTHKA 8 1 1 https://m. edsoo.ru/7f415fdc
. bu6moreka [IOK
3 (C1yuaias HSMEHMBOCTH 6 0 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 Brenenme 5 Teopuio rpagos 4 0 0 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE 1 YyacToTa CIIy4aitHOTO 4 0 1 bubnuoreka [IOK
COOBITUSA https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
6 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 5 1 0 https://m.edsoo.ru/7f415fdc
OBILIEE KOJIMYECTBO YACOB I10O ITPO'PAMME 34 2 5
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8 KVIIACC
KoaunuecTBo yacoB DJIeKTPOHHBbIE
No i/ HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
- NPorpamMmbl Bcero KO;TP 0/ILHBIC HpﬁaKaneckne o0pa3oBaTe/ibHbIE
padoTsI padoThbI
pecypchl
bub6anorexa IIOK
1 TosTopenne kypea 7 knacca 4 0 0 https:// m.edSO(])_.[ ru/7f417tb2
2 OrnmcarenpHas cTaTicThka. PaccenBanue 4 0 0 bubmmoreka [{OK
JTAHHBIX https://m.edsoo.ru/7f417fb2
bu6moreka [IOK
3 Muosxectsa 4 0 0 https://m.edsoo.ru/7f417tb2
4 BeposTHOCTB CitydaitHOTO COOBITHS 6 1 1 lr?gf;;;f;;gﬁﬁ £217fb2
Bbubanorexa IHIOK
5 Beezenue B Teopuro rpados 4 0 0 https:// m.edsocL).I ru/7f417tb2
N bubmuorexa [JOK
6 CryuaiiHEie coObITHA 8 0 0 https://m.edsoo.ru/7f417fb2
. bu6mmoreka [IOK
7 O0o0011enre, cucTeMaTH3anus 3SHaHUH 4 1 0 https://m.edsoo.ru/7f417b2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1
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9 KUJIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
No i/ HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
B NPorpamMmbl Bcero Kontpoaensie [ IIpakTHieckHe o0pa3oBaTe/ibHbIE
padoTsbI padoThI pecype
bubmmoreka [IOK
! TosTopenne iypea 8 kracca 4 0 0 https://m.edso0.ru/7f41a302
bubmmoreka [{OK
2 DIEMEHTBI KOMOMHATOPHKH 4 0 1 https://m.edso0.ru/7f41a302
bu6moreka [IOK
3 I'eomeTpuyeckast BEpOSITHOCT 4 0 0 https://m. eds00.ru/7f41a302
bu6moreka [IOK
4 Hcrbiranus bepuyuim 6 0 1 https://m.edsoo.ru/7f41a302
. bu6moreka [IOK
S Coryuainas BenMaMHa 6 0 0 https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obobwmenue, KOHTPOIE 10 1 0 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 1 2
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7 KIIACC
KoJunuecTBo yacoB DJIeKTPOHHbIE
Ne Tema vDoKa Mara uudposbie
n/n yp Bcero KO; TPOJILHBIC HpﬁaKTquCK“e u3yyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThbI pecypebi
bu6mmoreka [{OK
1 [IpencraBnenne JaHHBIX B TAOIUIAX 1 0 0 https://m.edsoo.ru/863ec1f8
2 [IpakTHueckuie BEIYUCICHUS 110 1 0 0 bubnunorexka [JOK
TaOJIMYHBIM JAaHHBIM https://m.edsoo.ru/863ec324
3 W3Bneuenue u nHTEprpeTays TaOIUYHBIX 1 0 0 bubnuorexa [JOK
JTAaHHBIX https://m.edsoo.ru/863ec78e
4 [IpakTnueckas pabora "Tabnuipr" 1 0 1
;| e mecmencamas || : Busorea 10K
A1 KpyT ’ https://m.edsoo.ru/863ed18e
(cTonO9aThIX) TUarpamm
6 UTeHne U TOCTPOCHHUE AUATPAMM. 1 0 0 bubnuorexa [JOK
[Tpumepsr nemMorpaguvecKux TuarpamMmm https://m.edso0.ru/863ed602
" " bu6mmoreka [JOK
7 [IpakTnueckas padota "/[uarpamMmsr 1 0 1 https://m.edsoo.ru/863ed72e
8 Yucnossie Habopel. CpenHee 1 0 0 bubnunoreka [JOK
apruMETHIECKOe https://m.edso0.ru/863ed846
9 Uucnossie Habopbl. CpenHee 1 0 0 bubnroreka [JOK
apupMeTHIECKOe https://m.edso0.ru/863ed846
10 Menuana yrciioBoro Habopa. 1 0 0 bu6nroreka [JOK
VY CcTOMYUBOCTh MEIUAHBI https://m.edsoo.ru/863edb3e
11 MezuzlvaHa YHCIOBOTO Habopa. 1 0 0
Y CTONYMBOCTD MEMAHBI
12 [IpakTnyeckas pabdota "Cpennue 1 0 1 bubnuorexa [IOK
3HaueHus" https://m.edsoo.ru/863edc6a
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Hawuboibiiiee ¥ HauMeHbIICe 3HAUCHUS

bu6mmoreka [{OK

13 YHCI0BOTO Habopa. Pazmax 0 0 https://m.edsoo.ru/863ee07a
HauGonpIiiee 1 HauMeHbIIIee 3HAYCHHUS

14 0 0
9HICIOBOro Habopa. Pazmax
KonTposnsHast paboTa o Temam

15 "[IpencraBnenue ganHbIx, OnucareabHas 1 0
CTaTUCTHUKA"

. bu6mmoreka [JOK

16 Crnydaiinas m3MeHUUBOCTh. I [pumepsr. 0 0 https://m.eds00.ru/863ee390
. bu6mmoreka [{OK

17 Caydaiinasi H'3MEHUMBOCTH (TIPHIMEPHI) 0 0 https://m.eds00.ru/863eedbe
. bu6morexa [IOK

18 YacToTa 3HaYE€HUI B MACCUBE JAHHBIX 0 0 https://m.eds0.ru/863ee69c

bu6moreka [IOK

19 I'pymmuposka 0 0 https://m.edso0.ru/863ee9d0

20 I'ucTorpammer 0 0
[Ipaktrueckas padota "CiyqaitHas bubnuorexa [JOK

21 " 0 1 :

M3MEHYUBOCTh https://m.edsoo.ru/863eecc8
I'padsr1,Bepunbl,pedpo.[IpeacraBiecHue bubnunoreka [JOK

22 0 0 _
3a/1a4y ¢ TOMOIIBIO Tpada. https://m.edsoo.ru/863eeelc

23 I'pad, Bepmmna, pedpo. [IpencraBnenue 0 0 bubnunoreka [JOK
3a/1a4y ¢ IOMOIIBIO rpada https://m.edsoo.ru/863eef52

4

e | oo o) s o ; ; psmorea 0%
Peoep 1 cyMMap p ) https://m.edsoo.ru/863efOba
Llens u nuki
Hens u k. [Iyts B rpade.

o5 IIpencraBnenne o CBI3HOCTH 0 0 bu6nroreka [JOK
rpaga.lIpencraBnenue 06 https://m.edso0.ru/863ef236
OpPUEHTUPOBAHHBIX rpadax.

26 CrydaliHBIi OTIBIT U ClTy4aiiHOE COObITHE 0 0 bubmiorexa LIOK

https://m.edsoo.ru/863ef3b2
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N N bu6mmorexa [{OK
27 CrydaiiHblIii OTIBIT U CITy4aiiHOE COOBITHE 1 0 0 https://m.edsoo.ru/863efAdA
BepositTHOCTh M yacToTa coObiTUs. Posib
28 MaJIOBEPOSITHBIX U MPAKTUYECKU 1 0 0 bubnuorexka [JOK
JIOCTOBEPHBIX COOBITHI B PUPOJIC U B https://m.edso0.ru/863ef646
oOmrecTBe
MoHeTta 1 urpajibHast KOCTb B TCOPHH
29 BeposiTHOcTel. [IpakTnueckas 1 0 1
pabora"Yacrorta BemageHus opiua'
30 [ToBTOpenue, o6o6menue. [Ipeacrapnenne 1 0 0 bu6mmoreka [JOK
JTAaHHBIX https://m.edsoo.ru/863efa24
31 [ToBTOpenue, o6o6menne. OnucareapHas 1 0 0 bu6morexa [IOK
CTaTUCTUKA https://m.edsoo.ru/863efbaa
K
32| "Cysainan sosenssocts. Tpas ) ) 0 Br6miorera LIOK
ya . P " https://m.edso0.ru/863f0186
BeposiTHOCTB citydaitHOTO COOBITHS
33 [ToBTOpenue, o606menne. BepostHOCTh 1 0 0 bubnuorexa [JOK
CITy4aitHOTO COOBITHS https://m.edsoo.ru/863efecO
34 [ToBTOpenue,00001meHne. BeposTHOCT 1 0 0 bubnuorexa [JOK
CJIy4aifHOTO COOBITHSL. https://m.edsoo.ru/863ef8a8
OBIIEE KOJIMYECTBO YACOB I10 34 5 5

ITPOTPAMME
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5-9 kitaccel (0a30BBIN YPOBEHD)

8 KUIIACC
KosnuecTBo 4acoB DJIeKTPOHHBbIE
Ne Tema vDoKa Mara uudposbie
n/n P Bcero KO; TPOJBHbIE HpﬁaKanecxne u3ydyeHus | oOpa3oBaTejibHbIE
padoTsI padoThbI pecype
1 [IpencraBnenue naHHBIX. 1 0 0 bubnuorexa [JOK
OmnucarenpHas CTaTUCTHUKA https://m.edso0.ru/863f029e
2 Crnyuaiinast ”3BMeHUUBOCTh. CpeHue 1 0 0 bubnuoteka [JOK
YUCJIOBOTO Habopa https://m.edsoo.ru/863f03fc
3 Crnyuaiiabie coObITHA. BeposTHocTH 1 1 0 0 bubmuorexa [JOK
YaCTOTHI https://m.edso0.ru/863f0578
t | nepormocreis wonerawnpammas | 1 0 0 bumorexa LIOK
p ’ p https://m.edso0.ru/863f076¢
KOCTh
bu6mmoreka [IOK
S OTKI0HeHHA . 0 0 https://m.edso0.ru/863f0a50
bu6mmoreka [IOK
6 Jlucnepens ancnosoro nabopa . 0 0 https://m.edso0.ru/863f0a50
7 CrangapTHOE OTKIIOHEHHE YHUCIIOBOTO 1 0 0 bu6mmoreka [JOK
Habopa https://m.edsoo.ru/863f0bfe
bu6mmoreka [JOK
8 Jluarpavmibi pacceHBanus . 0 0 https://m.edsoo.ru/863f0eab
bubnuoreka [JOK
d MHOECTBO, HO/IMHOXECTBO . 0 0 https://m.edso0.ru/863f1180
10| obsemmmenne, nepecoscne, ) 0 0 Bu6morera LIOK
A - 11EP ’ https://m.edso0.ru/863f143c
JIOTIOJIHEHUE
CBoiicTBa onepauuii HaJl
11 MHO>KECTBAMHU: [IEPEMECTUTENBHOE, 1 0 0 bubnuorexa [IOK
COYETATEIIbHOE, PACIIPEACIIUTEIBHOE, https://m.edso0.ru/863f1784
BKJIIOYEHUS
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5-9 kitaccel (0a30BBIN YPOBEHD)

I'paduueckoe npeacraBieHue

bu6mmoreka [{OK

12 MHOKECTB 0 0 https://m.edso0.ru/863f198c
KonTtposnsHas paboTa 1o temam
13 " " 1 0
Cratuctuka. MHOXKeCTBa
14 DOnemeHTapHbie coObITH. CiydaiiHbie 0 0 bubnuorexa [JOK
COOBITHS https://m.edsoo.ru/863fldec
baaro c e
15 3JJ1]e;eEE:;;HTeB ZE)O6HI:I£I/I$I 0 0 bubmorexa [JOK
o https://m.edsoo.ru/863fldec
BepostHocTH coObITHI
Bbaaro C e
16 3JJ1]e;eE£ZI;I§HTeB ZE)O6HI)I£I/I$I 0 0 bubmorexa [JOK
L https://m.edso0.ru/863f1f72
BepostHocTr coObITHI
0]
O T — 0 0 Bumorexa LIOK
rrapn ’ https://m.edsoo.ru/863f21ca
Crny4daifHbIN BEIOOD
0]
18 | snewerrrapisivn coBurrim. 0 0 BuGmorexa LIOK
Lraph ’ https://m.edsoo.ru/863f21ca
Crny4daifHbIN BBIOOD
IIpa eckas pabota "O c
19 p;:slfoT;I;ME}I?HEIMHZHGM:}I;;ZI;HHMH 0 1 Eubmrorexa TOK
" https://m.edso0.ru/863f235a
COOBITUSIMH
bu6mmoreka [JOK
20 Jlepeso 0 0 https://m.edso0.ru/863f2ade
CBoiicTBa aepeBa: €IMHCTBEHHOCTD
21 IIyTH, CyIIECTBOBAHUE BUCSUEH 0 0 bubnuoreka [IOK
BEPLINHBI, CBS3b MEX]Yy YUCIOM https://m.edsoo.ru/863f2bac
BEPIINH U YUCIIOM pEOEp
bu6mmoreka [JOK
22 Hpasuiio ymrosxenus 0 0 https://m.edso0.ru/863f2cd8
bu6mmoreka [JOK
23 Hpasuiio ymuosxeHus 0 0 https://m.edso0.ru/863f2e36
24 ITpoTHBOIOIOKHOE COOBITHE 0 0 bub6nuorexa [IOK
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https://m.edso0.ru/863f2f8a
o5 Huarpamma Jitnepa. OObeTuHEHNE U 1 0 0 bubnuorexa [JOK
TepeceyeHre COOBITUI https://m.edsoo.ru/863f3214
26 HecosmecTHble coObiTus. Dopmyna 1 0 0 bubnuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3372
97 HecosmecTHble coObiTus. Dopmyna 1 0 0 bubnuorexa [JOK
CJI05KEHUS BEPOSITHOCTEN https://m.edso0.ru/863f3764
IT 78
| S ymenuemoct || ; B 10K
P ) https://m.edsoo0.ru/863f38ae
HezaBucumsie coObITHS
IT 7.
o | S ymenwemocet. || ; B 10K
P ) https://m.edso0.ru/863f3b06
HezaBucumsie coObITHSA
30 [IpencraBnenue ciryqaitHOTO 1 0 0 bubnuoreka [IOK
SKCIIEPUMEHTA B BUJIE IepeBa https://m.edsoo0.ru/863f3cbe
31 [IpencraBnenue caydaitHOTO 1 0 0 bubnuoreka [IOK
SKCIIEPUMEHTA B BHJIE JIepeBa https://m.edso0.ru/863f3f20
32 Hpencramene st 1 0 0 bromiorexa LIOK
el A ) https://m.edso0.ru/863f4128
OnucarenpHasi CTAaTUCTUKA
bu6mmoreka [JOK
33 [ToBTOpenue, o6o6menue. I'pador 1 0 0 https://m.eds0.ru/8634312
KonTtponsHas pabota no temam
34 "Cnyyvaiinble coObITHS. BeposTHOCTS. 1 1 0
I'padnr"
OBIIEE KOJIMYECTBO YACOB I1O0 34 5 1
I[TPOTPAMME
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9 KJIACC
KosmnuecTBo yacon DJIeKTPOHHBbIE
Mara uudposbie
Ne n/n Tema ypoka Bcero KO;TP OJLHBIC HpﬁaKanecmle u3ydyenusi | obOpa3zoBaTesibHbIE
padoTsI padoThbI pecype
bubmmoreka [{OK
! TIpeficTaBeHHe JaHHEX . 0 0 https://m.edso0.ru/863f47ea
bubmmoreka [{OK
2 Ormcatenbras craTucrura . 0 0 https://m.edso0.ru/863f47ea
3 Omneparuu HaJ COOBITHUSIMU 1 0 0
4 HesaBucumocTs coObITHI 1 0 0
bu6moreka [IOK
5 KomOnHaTOpHOE MPaBHIIO yMHOKEHUS 1 0 0 https://m.eds0o.ru/863f4e16
6 [TepecranoBku. @akropuan. Coueranus u 1 0 0 bubnuoreka [IOK
YHUCJIO COYETAHUM https://m.edso0.ru/863f4e16
bu6mmoreka [IOK
! Tpeyromprmk ITackans 1 0 0 https://m.edso0.ru/863f5014
[IpakTuueckas padota "BeruncieHue
8 BEPOSITHOCTEHN C UCIOJIB30BAHUEM 1 0 1 bubnuoreka [JOK
KOMOMHATOPHBIX (YHKITUN SJIEKTPOHHBIX https://m.edso0.ru/863f5208
TabmuI"
r . HHBIH
9 wutbop sk s Gy va mocrocr 15 | 1 0 0 Bu6morera LIOK
p yp ’ https://m.edsoo.ru/863f5884
OTpe3Ka, U3 Tyr'd OKPY>KHOCTH
r .C HBIN
10 sutbop Tout 3 urypi Ha nockoer w | 1 0 0 Bubmorera LIOK
p yp ’ https://m.edso0.ru/863f5a50
OTpEe3Ka, U3 YT OKPYKHOCTHU
r .C WHBIN
1 sutbop Touit 3 urypi Ha nockoer w | 1 0 0 Bu6morera LIOK
p yp ’ https://m.edsoo.ru/863f5bfe
OTpEe3Ka, U3 YT OKPY>KHOCTHU
12 I'eomeTpuueckas BEposITHOCTb. CilydaiHbIi 1 0 0 bubnuoreka [IOK
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BBIOOP TOYKH U3 (PUTYpHI HA TUIOCKOCTH, U3
OTpe3Ka, U3 TYyI'H OKPY>KHOCTH

https://m.edsoo.ru/863f5e10

13 Ucneitanue. Ycnex u Heymaua. Cepus bubnuorexa [JOK
WCTIBITAHUI IO IEPBOTO yCrexa https://m.edso0.ru/863f6162
14 Ucneitanue. Ycnex u Heymaua. Cepus bubnuorexa [JOK
WCIBITAHUI IO IEPBOTO ycrexa https://m.eds00.ru/863f6356
15 Ucneitanue. Yenex u Heynaua. Cepust
WCTIBITAHUM JI0 IEPBOTO ycrexa
16 Ucneitanusa bepryinu. BepostHocTn bubnnorexa [JOK
coOBITHH B cepuu UCTbITaHni bepHymm https://m.edso0.ru/863f64d2
17 Ucneitannsa beprynnu. BepostHocTn bubnuoreka [IOK
cOOBITHH B cepuu UCTIBITaHN bepHymmn https://m.eds00.ru/863f6680
18 [IpakTnueckas padota "VcnpiTanus bubnuoreka [IOK
bepnymin" https://m.edso0.ru/863f67de
19 CnyvaliHasi BeTMUMHA U paclpeiesiCHUe bubnuoreka [IOK
BEPOSITHOCTEHN https://m.edsoo.ru/863f6b44
20 MaremaTuyecKkoe OKUAaHUE U JTUCTIEPCHS bubmuorexa [JOK
CIIy4ailHOM BEJINYHHbI https://m.edsoo.ru/863f6da6
IT
| Mmoo oo o B LOK
p peA https://m.edso0.ru/863f6f86
BEJTUNYHMHBI
bubmuoreka [JOK
22 [TonsaTHe 0 3aKOHE OOJIBIIUX YHCEIT https://m.edso.ru/86372c4
23 N3Mepenne BeposSATHOCTEN C TOMOIIIBIO bubnunoreka [JOK
4acToT https://m.edso0.ru/863f7652
bu6mmoreka [JOK
24 [TpumeHeHue 3akoHa OOJIBIINX YHCET https://m.edsoo.ru/863F7116
o5 O6o0061eHue, cucTeMaTu3alus 3HaHuH. bubnunoreka [JOK
[IpencraBnenue qaHHBIX https://m.edso0.ru/863f783c
26 O0001enue, cucTeMaTH3als 3HaHUH.

OnucarenbHas CTaTUCTHKA

263


https://m.edsoo.ru/863f5e10
https://m.edsoo.ru/863f6162
https://m.edsoo.ru/863f6356
https://m.edsoo.ru/863f64d2
https://m.edsoo.ru/863f6680
https://m.edsoo.ru/863f67de
https://m.edsoo.ru/863f6b44
https://m.edsoo.ru/863f6da6
https://m.edsoo.ru/863f6f86
https://m.edsoo.ru/863f72c4
https://m.edsoo.ru/863f7652
https://m.edsoo.ru/863f7116
https://m.edsoo.ru/863f783c

denepanbHas pabodas mporpamma | Maremaruka. 59 kinaccel (0a30BbIH ypOBEHB)

O0001menue, cucreMaTH3aus 3HaHUH.

bu6mmoreka [IOK
27 [Ipencrasnenue nannpix. OnucaTenbHas 1 https:/m.edsoo.ru/863f893a
CTaTHCTHKA
28 O06o006menne, cucTeMaTru3anus 3HaHUH. 1 bubmmoreka [IOK
BeposTHOCTB CllyualiHOTO COOBITHS https://m.edsoo.ru/863f7ade
| oot e | B LOK
p v ) https://m.eds00.ru/863f7c9c
DneMeHTbl KOMOMHATOPUKH
30 O600611eHne, cucTeMaTu3alus 3HaHui. 1 bubnuorexa [JOK
DeMeHThl KOMOWHATOPUKHI https://m.edso0.ru/863f7e54
31 SrewcrTH rowGAETOpMH. Coyuaiie ) Bu6morerca LIOK
pHic. LIy https://m.edso0.ru/863f8408
BEJTUYHMHBI M pacTIpe/IeIICHUs
30 O06o06menne, cucTeMaTru3alis 3HaHHH. 1 bubmuorexa [JOK
CiydaliHble BEJIMYMHBI U paCIPeICIICHUS https://m.edsoo0.ru/863f861a
bu6mmoreka [IOK
33 Hrorosas konTponbnas pabora 1 https://m.eds00.ru/863f8b56
34 O0o01enue, cucTreMaTH3anus 3SHaHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34

YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI IJI11 YYEHUKA
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* Maremartuka. Harnsanas reomerpus 5-6 knacceel/ Hlapeirun U.®., Epranxuesa JI.H., OOuiecTBo ¢ orpaHuyeHHOM
0TBeTCTBEHHOCTHIO «/IPODAy»; Aknnonepnoe odmectBo «M3narenbctBo «lIpocBenienue»

* Maremaruka: 5-i kiacc: 6a30Bblif YpOBEHb: yueOHUK: B 2 yacTax, 5 kiacc/ Bunenkun H. 5., XKoxos B.U., YecnokoB A.C. u
npyrue, AkuuonepHoe oouiectBo «M3narensctBo «lIpocBenienue»

* Maremaruka: 6-ii kiacc: 6a30BbIil ypoBeHb: yueOHUK: B 2 yacTax, 6 kinacc/ Bunenkun H.4., XKoxos B.U., YecnokoB A.C. u
npyrue, AkimonepHoe o0mectBo «M3aarensctBo «lIpocBenienue»

A.I'.Mep3nsk. Anrebpa: 8 kinacc: ydeOHUK 111 o01eodpazoBatenbHbix opranu3anuit/ A.I' Mep3nsk, B.b. Ilononckuii, M.C Sxup.-
M.: BenTana-I'padg», 2020 r.

Mepansak A.T'., Tlomonckuit B.b., SAxkup M.C.; oz pen. [Togonsckoro B.E. I'eomerpusi: 8 kinacce. yaeOHHK J1s
obmeoOpa3oBarenbHbIX opranu3aiuii/ M.: «Benrana-I'pad», 2020 T

A.I'.Mepansik. Anrebpa: 9 kimacc: yaeOHuK /1t o01eo0pa3oBaTenbHbx opranm3anuii/ A.I' Mepsnsk, B.b. [lomonckuii, M.C Sxup.-
M.: Benrtana-I'pad», 2021 r.

Mep3znsik A.T'., ITononckuit B.b., Axup M.C.; noxa pen. Ilononsckoro B.E. I'eomerpus: 9 knacc. yaeOHUK a1t

obmeoOpaszoBarenbHbIX opranusanuii/ M.: «Bearana-I'pad», 2021 r

* A.JI .Mep3ansak. Anrebpa: 7 kiacc: yrayonennsiit yposerb/ A.I' Mep3misak, B.M. [onskos, nox pen.B.E. [logonbckoro.- M.: "[Ipocsemienuey, 2021 r.

* AT .Mep3ansak. Anrebpa: 8 kinacc: yrnyonennsiit yposens/ A.I' Mepansik, B.M. [lomsikos, mox pea.B.E. Tlogonsckoro.- M.: "[Ipocsemienuey, 2021 r.
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* AT .Mep3amsk. Anreopa: 9 kinace: yrinyonennsiit yposerb/ A.I' Mep3nsak, B.M. [onskos, ox pen.B.E. [Togonbckoro.- M.: "[Ipocsemenuey, 2021 r.

*  Mepznsak A.T'., B.M. [lomsikos, nox pen.B.E. Ilononsckoro.- M.: "[Ipocsemienuen, 2021 r. . ['eometpusi: 7 kimacc. y4eOHUK IS
obmieo0OpazoBarenbHbIX opranusanuii/ M.: «IIpocemenney», 2023 r.

*  Mepznsak A.T'., B.M. I[omsikos, nox pea.B.E. Tlogonsckoro.- M.: "IIpocsemenue», 2021 r. . 'eomerpusi: 8 kinacc. y4eOHUK IS
obmieo0OpazoBarenbHbIX opranusanuii/ M.: «IIpocsemenney», 2023 r.

*  Mepznsak A.T'., B.M. Iomsikos, o pea.B.E. Tlomonsckoro.- M.: "[Ipocsemienuen, 2021 r. . ['eometpus: 9 kimacc. yaeOHUK IS
o61eoopazoBaTenbHbIX opranuzanuil/ M.: «IIpocsemenuey, 2023 r.

METOANYECKHUE MATEPHUAJIBI JJIS1 YUUTEJIA
3a cTpanuniamu yueoHuka matematuku. Bunenkun H.4, , Jlenman U.S. U3narensctBo "MHuemo3una" 2020r
OO6yuenue maTemaTHke B 5-6 kiaccax. Metonuueckoe nocooue asns yuurens /K yaeonuky Bunenkuna H. ./ | ’Koxos Bnagumup
NBanosnu.M3narennpctBo "MHemo3nna" 2022r

MaremaTudeckue TUKTaHThI. 5 Kiacc /K yaeOnuky Bunenkuna H. 5./ | X KoxoB Bnagumup MBanosuu.M3narensctBo "MHemMo3uHa"

2019

o A.I.Mep3msk. Anrebpa: 7 knacc: yrnyoneHusid ypoBens/ A.I' Mepansik, B.M. Ilomsikos, noxa pea.B.E. Ilogonsckoro.- M.: "IIpocBenienne»,
2021 r.

o A.I.Mep3msik. Anrebpa: 8 knacc: yrnyoneHusid yposens/ A.I' Mepansik, B.M. Ilomsikos, noxa pea.B.E. ITogonsckoro.- M.: "lIIpocBenienue»,
2021 r.

o A.I'.Mep3msk. Anrebpa: 9 knacc: yrnyonenusiii yposens/ A.I' Mepansik, B.M. Ilomsikos, mon pen.B.E. [Tomnonbckoro.- M.: "IIpocBerienne»,
2021 r.

e Mepszmik A.I'., B.M. ITonskos, nox pen.B.E. ITogonsckoro.- M.: "IIpocsenienney, 2021 r. . I'eomerpust: 7 knacc. yueOHUK A1
obmreo0OpazoBarenbHbIX opranusanuii/ M.: «I[Ipocsemienuey, 2023 r.

e Mepzmik A.I'., B.M. ITonskos, nox pen.B.E. ITogonsckoro.- M.: "IIpocBenienuey, 2021 r. . I'eomerpust: 8 knacc. yueOHUK A5
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obmieoOpazoBarenbHbIX opranusanuii/ M.: «IIpocemenney», 2023 r.

e Mep3mik A.T'., B.M. [lossixos, mox pen.B.E. Tlogonsckoro.- M.: "IIpocsemenuey, 2021 r. . ['eomerpus: 9 knacc. yueOHUK JUIs
obmieo0OpazoBarenbHbIX opranusanuii/ M.: «I[Ipocsemienney, 2023 r.

e Maremaruka.5 knacc. Junakruueckue marepuansl IloranoB M.K., lleBkun A.B. nmocobue k yueOonuky «MatemaTuka 5»
aBTopbel C.M. Huxonsckuii, M.K. IToranos, H.H. Pemetnukos, A.B. [lleBkun

e Maremaruka.6 knacc. Jugakruueckue marepuansl [lotanoB M.K., [lleBkun A.B. mocobue k yueOHuKy «Maremaruka 6»
aBtopbl C.M. Huxonsckuii, M.K. IToranos, H.H. Pemeraukos, A.B. llleBkun

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET

https://m.edsoo.ru/7f414736

https://m.edsoo.ru/7f4131ce

https://lesson.academy-content.myschool.edu.ru/02.2/07

https://math5-vpr.sdamgia.ru/

https://math6-vpr.sdamgia.ru/
https://media.prosv.ru/
https://math6-vpr.sdamgia.ru/
https://math7-vpr.sdamgia.ru/
https://math7-vpr.sdamgia.ru/
https://math-oge.sdamgia.ru/
«AKmacey . https://www.yaklass.ru/

ONogak~wd =

9. Poccwuiickas anekTpoHHas mkona. https://resh.edu.ru/

10. «Yuun.py» — https://uchi.ru/
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
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«lupekc. Yueonuky» https://education.yandex.ru/home/

doxcdopn https://foxford.ru/about

«Cupuyc. Onnaitny . https://edu.sirius.online

«MapkeTIuieiic 00pa3oBaTEIbHBIX YCIYT»

«HAnnexey, «1C», «Yun.py», «Ckaitenr», «Koasapcy,
usnarenabcTBo «IIpocsemenue» u apyrue. https://elducation.ru/
«utepuerYpox» —. https://interneturok.ru/

OopazoBarenbHas wiathopma «Jlekray . https://lecta.rosuchebnik.ru/
https://math-ege.sdamgia.ru/
https://catalog.prosv.ru/attachment/33994fb9-6870-11e3-8221-0050569c0d55. pdf
HTTPS://RESH.EDU.RU/

HTTPS://WWW.YAKLASS.RU

HTTPS://[SKYSMART.RU

HTTPS://INFOUROK.RU

https://foxford.ru/about

https://uchi.ru/
https://education.yandex.ru/home/
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