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Pabouas mporpamma mo yue6HoMy mpenmery "Matematuka" s 11 kiacca cocraBieHa Ha
ocHOBe DeNeparabHOr0 IoCyJapCTBEHHOIO 00pa30oBaTEIbHOIO CTAHAApPTa  CPEIHEro OOIIero
o0pa3oBaHus, OCHOBHOH o0meoOpazoBatensHol mporpammbel MBOY COII Ne5 r.Aneiicka,
[TpumepHOit 00pa3oBaTeIbHON MPOrPaMMBbI CpETHEro 00Iero oOpa3oBaHus 110 MAaTEMATHKE JIJIst
oOpa3oBaTenbHBIX yupexaeHuid, [Iporpammer mo anredpe A.I'. Mopakosuya// Maremaruka:
anreOpa M Hayajla MaTEMAaTU4YECKOT0 aHaln3a, TeoMeTpus. Airedpa U Hadana MaTeMaTUYeCKOro
ananu3a.10 kmacc (6a30BbI U yriayOnEHHBIN YPOBHHU): METOAMUYECKOE MOCOOHE sl yuuTens /
A.I''Mopakosuu, I1.B.Cemenon.-4-¢ u3na., nepepa6.-M.: Muemo3suna, 2022. Ilporpammsl 10
reomerpun T.A. BypmuctpoBoii// I'eomerpus. COOpHUK puMEpHBIX pabounx nporpamm. 10-11
KJIacChl: yuel. mocobue 1t o01eo0pa3oBaTeIbHbIX OpraHu3aliii: 0a30BbIN U YIIIyOJI. ypOBHH /
[cocT. T.A.Bypmucrpona].-4-e u3a.-M.: IIpocsemienue, 2020.

Ha u3yuenue yueOHoro npeamera «Maremaruka» B 11 knacce orBogutces 204 yaca( 4 gaca
anreOpsl U 2 yaca TeOMETPUH B HEZETI0, 34 yueOHbIe HEIen).

Y4eOHOo-MeTOoqHYECKOE OOecTIeYeHHe:
1. YueOHo-MeTOANYECKUH KOMIIJIEKT

1. Marematuka: anreOpa W Hayajla MaTeMaTHYEeCKOTO aHauu3a, reoMeTpus. Anredpa u
Hayajla MareMarthueckoro aHanmsa.ll kmacc (0a30BBIA W yrIyONEHHBIA YpPOBHH):
MeTogudeckoe mocobue st yuutens / Al .Mopakosuu, I1.B.Cemenos.-4-¢ wu3n.,
nepepad.-M.: Maemo3uHa, 2022;

2. Maremaruka: anreOpa W Hadajla MaTeMaTHYECKOTO aHalmu3a, reoMeTpus. Anredpa u
Hayajla MareMarthueckoro ananmsa.ll kmacc. YueOHuMK 1711 oOreoOpa3oBaTeIbHBIX
opranuzaiuii (6a3oBblii u yrmyOnéHueni ypouu).B 2 u. Y.1/ A.I'Mopakosuy,
I1.B.CemenoB.- 8-¢ uzn., nepepad.-M.:Muaemosuna, 2020;

3. MaremaTtuka: anreOpa W Hayaja MaTeMaTHYEeCKOTO aHamu3a, reoMeTpus. Anredpa u
HayaJla MaTeMaTH4ecKoro aHanmm3a.ll kimacc. 3amauyHuK s o0reoOpa3oBaTeIbHBIX
opranuzaiuii (6a3oBblii W yrmyOnéHueni ypouu).B 2 u. Y.1/ A.I'Mopakosuy,
I1.B.CemenoB.- 8-¢ uzn., nepepad.-M.:Muaemosuna, 2020;

4. Maremaruka: anrebpa ¥ Hadaja MaTeMaTU4YeCKOTO aHaln3a, reoMmerpus. Anrebpa u
Hayajla MareMarndeckoro ananmmsa. 11  xmacc. KoHTponbHble pabOTHl st
0011e00pa3oBaTeIbHBIX ~ OpraHU3alui (6azoBbIii W yruyOnE€HHBIA  ypOBHH) /
B.N.I'mu30ypr; mox pea. A.I'. MopakoBuya.-6-¢ u3f., crep.-M.: Maemo3uHa, 2020;

5. JLA. AunekcanapoBa. Anrebpa W Havaja MaTeMaTH4eckoro aamusa.ll xmacc.
CamocrosiTennbHble  paboThl. (0a30BBIM W yrIyONI€HHBIM ypoBHH) mon pea. A.l.
Mopakosuya.-M.: Muemo3una, 2022;

6. TI'eomerpus. COOpHHK TpUMEPHBIX padoumx mporpamm. 10-11 kmaccel: yue0. mocoOue
s 0o0meo0pa3oBaTeNIbHBIX — OpraHu3aunuid: 0a3oBeId M yrayOn. ypoBHH / [cocT.
T.A.BypmuctpoBa].-4-e¢ uza.-M.: [Ipocsemenne,2019;

7. Teomerpus.l10 -11 kmaccerl: yueb. 11 001meo0pa3oBaTebHBIX OpraHu3aluii: 6a30BbIi U
yriyos. ypoBan)/[JI.C. AtanacsH u np.].-7-¢ u3na., nepepad.u mom.-M: Ilpocsemenue,

2019;
8. Teomerpus. {unaktuueckue marepuansl. 11 kmacc: yued. mocobue st oGnieoOpa3oBar.
opranuzanuii: 0a3oBbIi M yriayOJIeHHBIH YpOBHU / b.I'.3uB.- 19-e wu3n.-

M.:TIpocsenienne,2019.

9. Teomerpuss. Kontponeusle pabGorel. 10-11  kmaccsl:  ywe6. mocobue — amns
001eoOpa3oBaTeIbHBIX ~ OpraHu3anuid: 0a3oBbli  ypoBeHb/ M.A.HNuenckas.- M.:
[Ipoceemenue, 2019.

10 C.M.Caaksan, B.®.byry3oB. I'eomerpusi. Iloypounsie paszpabotrku. 10-11 xkmacchl.

BbazoBerii u yrinyOnennsiii yposHu. -M.: IIpocsemmenue, 2017.



TpeOoBaHus K pe3yibTaTaM 0CBOEHHsI 00pa30BaTeJIbHOM MPOrpaMMblI

W3ydyenne anreOppl W Hadal MaTeMAaTUYECKOTO aHalu3a B CTaplled IIKOJIe [aeT
BO3MOXXHOCTH JIOCTHKEHHUSI 00YYAIOIIUMUCS CIETYIOIINX PE3yIbTaTOB.
JIuunocmmuute pezynomamoi:
- TPEICTaBICHHE O MPOPECCHOHANBHON EATEIBHOCTH YUYEHBIX-MAaTEMaTUKOB, O Pa3BUTUHU
MaremMaTuku oT HOoBOro BpeMeHHU J10 HallluX JHEW;
- YMEHUE CHO (OPMYJIHPOBATh M APTYMEHTHPOBAHHO U3JIaraTh CBOW MBICIH; KOPPEKTHOCThH B
OOIIIEHHH;
- KPUTHYHOCTH MBIIUICHUSI, YMEHUE PACIIO3HABATH JIOTUYECKU HEKOPPEKTHBIC BBICKA3BIBAHUSA,
OTJIMYATh TUNOTE3Y OT (aKTa;
- KpEaTUBHOCTh MBIIIJICHUS, WHUIMATUBA, HAXOMYHUBOCTh, AKTUBHOCTH TMIPH PEIICHUU
MaTeMaTHYeCKUX 3ajay;
- CHOCOOHOCTh K ACTETHUYECKOMY BOCIPHUSITHIO MATEMaTHYECKUX OOBEKTOB, 3a1ad, PEIICHHIA,
pacCyKIeHUH.
Memanpeomemnmnoie pe3yibmantol:
- OCTaTOYHO Pa3BUTHIE MPEACTABICHUS 00 UIEAX U METOJaX MaTEeMAaTHKU KaK YHHBEpPCAIbHOM
SI3BIKE HAYKH U TEXHUKH, CPEJICTBE MOJCIUPOBAHHS SIBJICHUN U TIPOIIECCOB;
- YMEHUE BUIETh MPUIOKEHUS MTOTYYSHHBIX MATEMaTHUECKUX 3HAHUN B IPYTUX AUCLUILIAHAX, B
OKPYXKaIOIIEeH KU3HU;
- YMEHHE HCTI0Ib30BaTh Pa3IU4HbIE HICTOYHUKH UH(DOpMALMK [T pelieHusl y4eOHbIX Mpo0ieM;
- YMEHUE MPUHUMATh PEIICHHE B YCIOBUSAX HETIOJHON ¥ H30BITOYHOM HH(OPMAITUH;
- YMEHHUE MPUMEHATh UHAYKTUBHBIE U IEAYKTUBHBIE CTIOCOOBI PaCCyXKACHHIA;
- yMEHHE BHUJCTh pPA3IMYHBIC CTPATETHMH PEUICHHs 3a/ad, IUIAHUPOBAaTh M OCYIIECTBIATH
JeSITeNIbHOCTh, HAIIPABJIICHHYIO Ha UX pEUICHHE.
IlIpeomemmnoie pe3yromamol:
1) umeTh mpeacraBieHUEe 00 OCHOBHBIX M3yYaeMbIX MaTeMaTHYECKUX MOHATUSAX, 3aKOHAX
U METOJaX, MO3BOJIIOIINX OIMUCHIBATh M HCCIENOBATh peajbHbIC MPOIECCHl U SBICHHUS:
YHCIIO, BEJIMYMHA, airedpanyecKkoe BbIpaKEHUE, ypaBHEHUE, (yHKUMs, clydaiiHas
BEJIMYMHA U BEPOSTHOCTh, MPOU3BOTHAS W WHTETPAN, 3aKOH OONBIIMUX YHCEN, TMPUHIIUI
MaTeMaTUYeCKON UHAYKIMU, METOAbl MAaTEMATUYECKUX PACCYXKACHMUIA;
2) BIaAETh KIIOYEBHIMU MATEMATHUYECKUMU YMECHHSIMH:
BBITMOJIHATH TOYHbBIE U MPUOJIMKEHHBIE BEIYUCICHUS C IEUCTBUTEIbLHBIMU YHCIIAMU;
BBIMIONHATH  (TIpOCTeiiine) TpeoOpa3oBaHUsl BBIPAKEHUHM, BKIIOUYAIONINX CTEICHH,
Jorapu@msl, paguKaibl ¥ TPUTOHOMETPUYECKUE (PYHKIIUH;
pemiath (MPOCTEUIINE) ypaBHEHHUS, CHCTEMbl YypaBHEHUW, HEPABEHCTBA M CHUCTEMBI
HEPaBEHCTB;
penaTh TEKCTOBBIC 33J]a4H; UCCIEN0BATh (QYHKITUH,
CTPOUTH UX TpaduKH (B MPOCTEUIINX CITyHasiX);
OIICHUBATh BEPOSITHOCTH HACTYTICHUSI COOBITUN B IPOCTEHININX MPAKTUYECKUX CUTYAIHSIX;
MPUMEHSTh MAaTEMaTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIHKY;
JTIOKa3bIBaTh MATEMAaTUICCKUE YTBEPIKICHUS;
3) npuMeHSATh MPUOOPETEHHBIE 3HAHUS W YMEHHS JJI pelIeHUs 3a7ad MPaKTUYECKOro
XapakTepa, 3a/1a4 UX CMEXHBIX TUCITUTUINH.
MertanpenMeTHbIMH pe3yJbTATAMH OCBOEHHUSI Kypca sBjseTcs (opMHpOBaHUe
YHHBepCAJIbHBIX y4eOHbIX aeiicTBuil (YY /).
PeryaatuBubie YVY/I:
® CaMOCTOSITEIIPHO OOHAPYXKMBAaTh M (POPMYIMPOBATH YUEOHYIO TPOOIEMY, ONpPEaesTh
uenas Y/
® BBHIIBUTaTh BEPCUU pPELICHUS MPOOIEMBbI, OCO3HABATh (M MHTEPIPETHPOBATH B CIIydae
HEO0OXOMMOCTH) KOHEUHBIM pe3yNbTaT, BBHIOMpPATh CpPEACTBA JOCTHIKEHHUS ILEeNu U3
MPEITIOKEHHBIX, & TAK)KE UCKATh UX CAMOCTOSTEIILHO;



® COCTaBIATH (MHIMBUAYAIBHO WM B TPYyNIE) IJIaH pEIIeHUS MpoOjIeMbl (BBITOTHEHUS
IIPOEKTA);

e paboTas MO IJIaHy, CBEpPATh CBOM JEHCTBHS C ILEIbI0 W MPH HEOOXOJUMOCTH
HCIIPABIISATh OMIMOKU CaMOCTOSATENLHO (B TOM YHCJIE M KOPPEKTUPOBATH ILJIAH);

® B JMAJOT€ C YYUTEJIIEM COBEPILIEHCTBOBATH CAMOCTOSITENIbHO BBHIOpAHHBIE KPUTEPUH
OLICHKHU.
ITo3naBaTtesibHbie YY/I:

® TIPOBOAMTH HAOJIO/IEHUE U SKCIIEPUMEHT 0] PyKOBOJCTBOM YUUTENS;

® OCYHIECTBIISITh PACHIMPEHHBIM MOMCK HH(OpPMALUKU C HUCHOJB30BAHUEM PECYpPCOB
6ubnuorek u MutepHera;

® Co3JaBaTh U MPeoOPa30BHIBATH MOJEIU M CXEMBbI JUIS PELICHUS 3a1a4;

® OCYLIECTBIATh BbIOOp Hambonee 3(P(GEeKTUBHBIX CHOCOOOB pemeHus 3agad B
3aBHCUMOCTH OT KOHKPETHBIX YCIOBUH;

® aHAJIM3UPOBATh, CPABHUBATD, KJIACCU(UIIMPOBATH U 00001ATh (DAKTHI U SBICHUS;

e 1aBaTh ONpECICHHS MOHATUSM.
Komvmynukatuubie YV /I:

® CaMOCTOSITENIbHO OPraHW30BBIBATh y4eOHOE B3aUMOJEWMCTBHE B Trpymme (OmpeneisTh
o01ue 1eu, J0roBapuBaThCs IPYT € IPYTOM H T. 11.);

® B JIUCKYCCUU YMETh BBIABHHYTH apPTyMEHTHI U KOHTPAPTyMEHTHI;

® VYYUTHCA KPUTHUYHO OTHOCUTBHCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM IIPH3HABaTh
OLIMOOYHOCTh CBOETO MHEHHUS U KOPPEKTUPOBATH €r0;

® TOHMMAasl TO3UIMIO JPYyroro, paszauyath B €ro pedyu: MHEHue (TOUYKy 3peHus),
JIOKa3aTeNIbCTBO (ApTyMEHTHI), (PaKThI (TUTIOTE3bI, aKCHOMBI, TEOPHH );

® yMETb B3MVISIHYTh HAa CUTYal[MIO0 C MHOW MO3MIMU U JOTOBAPUBATHCS C JIFOJABMH HHBIX
MO3ULUNA.

Ilnanupyemote pe3ynromamol 00yyenus

Brimycknuk Hayuyutes: B 11 kimacce (A yCHENmIHOTO NMPOJODKEHUS 00pa3oBaHUs IO
CIEINAIbHOCTSIM, CBSI3aHHBIM C MPUKJIATHBIM UCIOJIB30BAaHNEM MaTEeMAaTHUKH ):
Yuciia ¥ BbIpaKeHUs
e (CBOOOAHO OIEPUPOBATH MOHATHAMHU: I[EJIO€ YHCIO, pPALUOHAIBHOE YHUCIIO,
UPPALMOHAIBHOE YHCIIO, JEHUCTBUTENBbHOE uYncao. VIMeTh mpeacTtaBieHUE O
KOMILJIEKCHBIX YHCIIaX.
e Brmonasate apudmernyeckue NEHCTBUS C JACUCTBUTEIBHBIMU UYHCIAMH, COYETAas
YCTHBIE U TUCbMEHHBIE IPUEMBI.
e Brimonssats apupmeTHuecKkue AeMCTBHS ¢ KOMIUIEKCHBIMU YHCIIAMHU.
e (CpaBHHMBaTh M YNOPSJIOYMBATH JCHCTBUTENIbHBIC 4HCla. M300paxkaTh uX Ha
YU CJIOBOU NPSIMOM.
e BrpInoysHATE OKpyIVIEHUE AEHCTBUTEIBHBIX YUCEN C 3aJJaHHOW TOYHOCTBIO.
e (CB0OOAHO OMEPUPOBATH TIOHATUSMU «IOHIKEHUE TMPOLIEHTA», «IOBBIIICHHUE
MPOIEHTa», (POPMYJIaMU BBIUYUCIICHHS IPOCTOTO M CJIOKHOTO MPOIICHTOB.
e (CB0OOOAHO OmNEpUPOBATh MOHATUSAMH: KOPEHb 7-OH CTENEHU M3 YHCIa, CTENEHb C
palMoHaIbHBIM MTOKa3aTeNneM, Jorapudm yucha.
e  BrIMonHATE TOXAECTBEHHbIE MPEOOPa30BaHUS MHOTOUYJIEHOB, B TOM YHUCIE OT
HECKOJIbKUX ITEPEMEHHBIX.
¢ BrImonHATH cTaHAAPTHBIC TOXKIECTBEHHBIC TPEOOPA30BAHNUS TPUTOHOMETPUUECKHUX,
Jorapu(pMHUUECKUX, CTETIEHHBIX U UPPAIIMOHATbHBIX BHIPAKEHUH.
B nosceonesnoii srcuznu u npu uzyuenuu Opyeux yueOHuix npeomemos:
e BruimonHATE W OOBSACHATH PE3YNbTAThl BBIUMCICHHUS TIPU PEUICHUH 3a]ad
MIPaKTUYECKOr0 Xapakrepa.
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CocTaBisaTh H# OILICHUBATh Pa3HbIMU CHOCOGaMI/I YUCJIOBBIC BBIPAXKCHUA [IPpU
PCHICHUHU MPAKTUYCCKUX 3ada4 U 3a/1a4 U3 JPpYTUux y‘IeGHBIX npeamMcEcToOB.
BBINOAHATE TOXIECTBEHHBIE MPEoOpa3oBaHUs IMPH PEIICHUH 3a7ad Ha APYTUX
y4eOHBIX MpeIMEeTax.

DOyHKIUHA

Bnaners MOHATHSAMH: 3aBUCHUMOCTb BEJIWYMH, (DYHKIUS, apryMEHT M 3HAuCHHE
byHKIIMH, 00JacTh oOmnpeAesieHuss W 00JacTh 3HAUYCHWH (YHKIUHU, Tpaduk
3aBUCUMOCTH, rpauK QyHKIHUH.

3HaTh CBOMCTBa (YHKIMIA: BO3pacTaHue M yObIBaHWE (QYHKLIHUU HA YHCIOBOM
IpOMEXKYTKe, HauOoJsiblllee W HaWMEHblee 3HadeHHe (YHKIUU Ha YHUCIOBOM
POMEXYTKE, OTPaHUYEHHOCTh, BBITYKIIOCTh, HETIPEPHIBHOCTD (DYHKIIMH, YETHAs U
HeueTHass (yHKUUU, Mepuoaudeckas (QyHKIUSA, HYyIH (QyHKUUH, TPOMENKYTKU
3HAKOIMOCTOSIHCTBA, YMETh UX JOKa3bIBaTh U MPUMEHSTDH B PEIICHUU 3a/1a4.
OnepupoBaTh Ha 0a30BOM ypOBHE MOHATHSAMM: TpsMas H  oOpaTHas
PONOPLUOHAILHOCTD, JIMHEWHAs, KBaJpaTU4yHasi, CTENIeHHasl, jJorapudmuueckas u
nokasareiabHas QYHKIIMH, TPUTOHOMETPUYECKHE (PYHKIINH.

CB0OOHO BIAZETh MOHATUSAMH: CTENEHHAdA, Jorapudmuyeckas U MmokazaTeiabHas
(GyHKIIMH, SKCTIOHEHTA.

[IpumeHsATh cBOMCTBa PYHKIIMN MTPU PEIICHUHN 3a/1a4.

YMerb CcTpouTh TpadUKd CTEIEHHOW, JOTapu(pMHUECKOW M IOKa3aTeIbHOM
(GyHKIHA, TPUTOHOMETPUIECKUX (DyHKITHA.

OmnuceiBath 10 rpaduKy cBocTBa GyHKIHH (YUTATh TpaduK).

HccnenoBath PyHKIMH U CTPOUTH IpaQUKH MO pe3ysibTaTaM HCCIeI0BaHUS.
OcymiecTBISITh TapaJUIeAbHbIN TepeHoC TpadukoB (PYHKIUKA B KOOPAWHATHON
IUIOCKOCTH, BBINIOJHATH CXXAaTHE U PacTsHKEHHE TpauKOB, CTPOUTH TpaduKu C
MOJTyJIEM.

Pemars ypaBHeHMs, HEpaBeHCTBA W 3aJaud C [apaMeTpaMM, HUCIOIb3Ys
(GyHKIHOHATBHO-TpapUUECKH METO/.

B noeceownesnotl sicusnu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

Onpenensatb mo rpadukaM W HCIONB30BAaTh Ui PEUICHHUS MPHUKIAAHBIX 3a7ad
CBOICTBA peajbHbIX MPOIECCOB U 3aBUCUMOCTEH, MHTEPHPETUPOBATH CBOWMCTBA B
KOHTEKCTE KOHKPETHOM MPaKTHYECKOM 3a1auH.

9J1eMeHThI MATEMATHYECKOr0 AaHAJIH3A

Brnaners nmoHATHSAME: IEpBOOOpa3Hasi, HEONPEAeIECHHBIN HHTErpall, ONpeaeICHHbIHI
MHTETpall.

Brnazners moHATHUSMU: KpUBOJIUHEWHAs Tpareuusi, KpUBOJIMHEHHas (QUrypa; yMeTb
HaXOAWTh UX IUIOIIA/b.

[IpumensaTs B pemenun 3aaad popmyny Herotona-JIeliOnuna u ee ciencraus.

B noeceonesnoil scuznu u npu uzyueHuu Opy2ux y4eOHblx npeomemos.:

Pemate mnpuknamHele 3a7add 1o OWoNoruM, (U3MKe, XHWMHUHU, HSKOHOMHKE,
CBSA3aHHBIC C HCCIECJOBAHMEM XapPaKTEPUCTHK IPOLIECCOB, HHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTaThI.

YpaBHeHUsI 1 HEPABEHCTBA

CB0oOOIHO oOmepupoBaTh MOHATUSIMU: YpaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIC
ypaBHEHUS U HEPABEHCTBA, ypaBHEHUE-CIIEICTBUE.

Pemate ypaBHenust 3 u 4 creneneid, ApoOHO-pallMOHATIbHbIE, UPPALIUOHAIBHBIE U
CTETEHHbIE YPaBHEHUSI.

[Tpumenste Teopemsl Buera u besy k penieHuto ypaBHEHUM.

Brnaners MeTomamu pelieHus: MOKa3aTENbHBIX U JIOTapu(MUUYECKUX YpaBHEHUN H
HEPaBEHCTB.

[TonrMaTth ¥ IPUMEHSATH TEOPEMBI O PABHOCHIIBHOCTH YPABHEHUI U HEPABEHCTB.



BBINOAHATE  paBHOCWIIBHBIE TNPEOOpa3OBaHUsl MpPU PEIICHUH YpaBHEHUHA H
HEPaBEHCTB.

Buazers MeTogamMu 10Ka3aTeabCTBA HEPABEHCTB.

Pemats ypaBHEHUs B LIEJIbIX YUCIIAX.

N300pakaTh Ha IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHHH M HEPAaBEHCTB C
JBYMsI IEPEMEHHBIMH.

B noeceonesnotl scuznu u npu uzyueHuu Opy2ux y4eOHblx npeomemos:

Hcnonp3oBaTh ypaBHEHHS U HEPABEHCTBA MPH PEIICHUH 33/1a4 HA IPYTUX YUeOHBIX
npeaMeTax.

YMeTh OLlEHUTh U UHTEPIPETUPOBATH MOTYyUEHHBINH Pe3yIbTaT.

Hcnonp30BaTh ypaBHEHUS M HEpPaBEHCTBA KaK MaTeMaTU4YeCKUE MOJENU st
ONKMCAHUS PEATBHBIX CUTyalluid U 3aBUCUMOCTEH.

J1eMeHTBI TCOPHUHU MHOKECTB U MaTeMaTH4eCKOH JOTrHKH

CB00OHO ONEpUpOBaTh MOHATUAMU: KOHEYHOE MHOXECTBO, HJIEMEHT MHOKECTBA,
MOJIMHOXKECTBO, IepeceueHre 1 00beAMHEHNE MHOKECTB, YHCIIOBbIE MHOKECTBA Ha
KOOPJAMHATHOU IIPSIMOM.

Haxonute nepeceyenne u 00beIUHEHUE MHOKECTB, IPEACTABICHHBIX IpaduYecKu
Ha YUCIIOBOM MPSAMOI.

CTpouTh HA YUCIOBOM MPSMOM MOJMHOKECTBO YHCIOBOTO MHOYXECTBA.

3asaBaTh MHOKECTBA MIEPEUNCICHUEM U XapaKTEPUCTUUECKUM CBOMCTBOM.
[TpoBoaUTH JOKa3aTeNbHbIE PacCy AEeHUS A1 000CHOBAaHUS UCTHHHBIX U JIOKHBIX
YTBEPXKICHUM.

B noeceownesnotl scusnu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

Hcnonp30BaTh YMUCIOBbIE MHOKECTBA HAa KOOPAMHATHOW MPSIMOM IJIsI ONHMCAHUSA
peaTbHBIX MPOIIECCOB M SIBJICHUH.
[IpoBOIUTH TOTUUECKHE PACCYKICHHS B CUTYAIIMsIX IOBCETHEBHON YKU3HH.

CraTHCcTHKA M TeOpHsl BEPOSITHOCTEH, JIOTHKA H KOMOMHATOPUKA

Nmets nipeacTaBienrne 00 OCHOBAX TEOPUU BEPOSITHOCTEH.

HNmerts npencraBieHUE O NUCKPETHBIX U HEIPEPBIBHBIX CIy4YalWHbBIX BEJIMYUHAX U
00 ux pacnpe/eNieHusIX, 0 He3aBUCUMOCTHU CITyYalHbIX BETUYHH.

HmeTs mpencraBieHHEe O MAaTeMaTHYECKOM OXHAAHWU U JIUCHEPCUU CIy4YalHBIX
BCIIMYHH.

HNmers npencraBieHUE O HOPMAJIbHOM PACHpPEACICHUHM U IPUMEpax HOPMAJIbHO
pacripeesIeHHbIX CIIy4aiHbIX BETUYHH.

[Tonnmath cyTh 3aKOHa OONBIIMX YUCENT U BBHIOOPOYHOIO METO/a H3MEpEHUs
BEPOSATHOCTEM.

Yurtarh, COMOCTaBIATh, CPAaBHHUBATH, HWHTEPHPETUPOBATH B TMPOCTHIX CIIydasx
PCATBHBIC NAHHBIC, MPCACTABJICHHLIC B BUAC TaG.HI/II_[, Auarpamm, I‘pa(bI/IKOB.

B noeceownesnotl srcusnu u npu uzyuenuu Opyeux yueOHvix npeomMemos:

BBIYHCIIATE, OIIEHUBATH M CPAaBHUBATH BEPOSTHOCTH COOBITHI B pEATbHOM JKH3HH.
Br16upaTs MeTOIbI IpEICTaBIECHUS U 00pa0OTKU JaHHBIX.

TexkcToBbIE 3a024N

e PemaTh TEKCTOBBIE 33J]Ja4H PAa3HBIX TUIIOB MOBBIILIEHHOT'O YPOBHSI CIIOKHOCTH.

e Awnanu3upoBaTh ycioBue 3anaud. ONuUChIBaTh peajbHbIE CUTYyalluud C
MTOMOILIBI0 MATEMAaTUYECKUX MOJIEIIEH.

e [JloHumMaTh W HCIONB30BAaTh JUISL  pelIeHUs 3ajadu  UHGOpMaIuIo,
MPEJICTABICHHYIO B BHJIE TEKCTOBOW W CHUMBOJBHOM 3alMCH, CXeM, TaOIHII,
quarpamm, rpa@uKoB, pUCYHKOB.

e JleiicTBOBaTh MO AJITOPUTMY, COAEPIKALIEMYCS B YCIOBHH 3aa4H.

e licnonb30BaTh JOTUYECKUE PACCYXKIACHUS MPHU PEIICHUU 3a/1a4H.



e AHaNM3MPOBaTh M HMHTEPIPETUPOBATH IMOJyYCHHBIE PEIICHUS B KOHTEKCTE
YCIIOBUSA 33J]a4H, BBIOUPATh PELIeHUs, He TPOTHBOPEYAIe KOHTEKCTY.

e Pemare 3amaum, CBsA3aHHBIE C JIOJIEBBIM Yy4YacTHEM BO BJaJeHUH (hUpPMON,
HpEANpUATHEM, HEJBUKUMOCTBIO.

e Pemare 3a71a4M Ha MPOCTBIC MPOLEHTHI (CUCTEMBI CKUAOK, KOMUCCHM) U Ha
BBIYUCIICHHUE CIIOKHBIX MPOIIEHTOB B Pa3JIMYHBIX CXeMaX BKJIAJI0B, KPEIUTOB U
UIIOTEK.

e [lepeBonuTh Npu perieHUN 3a1a4 HHPOPMALHIO U3 OAHOU (HOPMBI B IpyTyIO,
UCTIONB3YS IPU HEOOXOIUMOCTH CXEMBbI, TaOJIHIIbI, JHArpaMMbl, Tpa(uKH.

B noeceonesnoti scuznu u npu uzyueHuu Opy2ux npeomemos:

e Pemare npakTHyeckue — 3ajaud, BO3HUKAIOLIME B  CUTyalUsX
IIOBCEHEBHOU KU3HH.

Buinycknux  noayuum eo3moxcnocmev nayuumoca 6 10-11-m knaccax (01 pazeumus
MblUUIEHUS, UCNOIb308AHUS 8 NOBCEOHEBHOU JHCUSHU U 0DecnedeHus 803MOHCHOCMU YCHEUHO020
NPOOONdNCEHUs.  00pA308aHUSL  NO  CHEYUATbHOCMAM, He  C6A3AHHLIM C  NPUKIAOHbIM
UCNONIL30BAHUEM MANEMAMUKU)!
JeiicTBUTEIbHBIC YMCJIA U BbIPAKeHUS
CB0O0OTHO ONIEPUPOBATH YUCIOBEIMH MHOKECTBAMH TIPH PEIIICHUU 3a]1a4.
ITonp30BaThCs OLIEHKOW U MPUKUAKON IPU MIPAKTUYECKUX pacuETax.
[IpumensTs npu peternn 3a1a4 OCHOBHYIO TEOPEMY alreOphI.
[IpuMeHsTh NpU pelIeHUH 3a]a4 LEeTOUUCICHHBIE U 11€JI03HAUYHbIE MHOTOUJICHBI.
Bragete NOHATUSMU «IPUBOJAMMBIE U HENPUBOAMMBIE MHOTOWIEHBD» M MPHUMEHATh UX
P PEILICHUH 3a/1a4.
NmeTs 6a30BbIE PEICTABICHUS O MHOKECTBE KOMITJICKCHBIX YHCE.
e [IpuMeHATH NpH PELICHUU 3a/1a4 IpOCTEHIINe PYHKINU KOMIUIEKCHOM MEpPEeMEHHOH Kak
reoMeTpHUYecKre MpeoOpa3oBaHuUs.
DOyHKIUHA
e BrnageTe NOHATHEM ACHUMNTOTHl U YMETh HAaXOJWUTh BEPTUKAJIbHBIC, TOPU30HTAIbHBIE U
HAKJIOHHBIE ACUMITOTHI.
o IIpumMeHSATH METOBI pelieHUs GYHKIIMOHATBHBIX YPABHEHUI U HEPABEHCTB.
DJieMeHThI MATEeMAaTHYeCKOI0 AaHAIH3a
e OmnepupoBaTh NOHITHEM «IIEPBOOOPA3HASLY MIPHU PEIICHUN 3a]1a4.
e BpUHCIAT, MOPOU3BOAHYIO  OJHOYJIEHA, MHOTOWIEHA, KBAApPAaTHOTO  KOPHS,
MPOU3BOJHYIO CYMMBI (DYHKIIHHA.
e OBnazeTh OCHOBHBIMH CBeleHUSAMH 00 wuHTerpaise HproroHa-JleliOHuma u ero
MPUMEHEHUS.
e BuuuCIATH ¢ TOMOIIBIO HHTETPANIa 00BEMBI TEIT BPAIIICHUS.
YpaBHeHUs] 1 HEPABEHCTBA
e (CBo0OoaHO ompeAensTs THUI M BBIOMpPATh METOJ pEHICHHUS I0Ka3aTeIbHBIX |
norapuGMUIECKUX ypaBHEHU u HEPaBEHCTB, HppaLMOHATIbHBIX u
TPUTOHOMETPUYECKUX YPABHEHHI 1 HEPABEHCTB.
CB00OOIHO pemnaTh CUCTEMbI TUHEHHBIX YPaBHEHUH.
Hcnonbs30BaTh METO MHTEPBAJIOB JUISl PELICHUSI HEPABEHCTB.
Pemiate OCHOBHBIE THUIIBI ypaBHEHUH U HEPABEHCTB C MapaMeTPaMH.
IIpuMeHsATh TIPHM peIIeHHH 3a1ad HepaBeHcTBa Komm- ByHskosckoro, MenceHa,
bepnysu.
DJIeMEeHThI TeOPUHM MHOKECTB M MATEMATHYECKOM JIOTUKH
e  OnepupoBarh MOHATUSIMHU CUETHOTO U HECUETHOTO MHOKECTBA.
e  OnepupoBarh MOHATHEM OIPEACIICHNS, OCHOBHBIMU BUJIAMU ONIPEIEICHUN.



e [loHMMaTh CyTh KOCBEHHOT'O JI0KA3aTEIbCTBA.
e [lpumeHsATP METOJN MaTeMaTHUYECKONW WHAYKIMM [ MPOBEICHUS pacCyXIEeHUH u
JI0Ka3aTeIbCTB.
e lcnonb30BaTh TEOPETHKO-MHOKECTBEHHBIN S3BIK JIJIsI OMMCAHUS PEATbHBIX IMPOLIECCOB U
SBJICHU.
CTaTHCTHKA U TeOPHUSI BEPOSATHOCTEH, TOTHKa H KOMOMHATOPUKA
e llMerp mpencTaBieHHE O CTAaTUCTUYECKHX THUIIOTE3aX M IMPOBEPKE CTATUCTUYECKOU
TUIOTE3bl, O CTATUCTUKE KPUTEPHSI U €€ YPOBHE 3HAUUMOCTH.
e lImMerh mpencTaBiIeHHE O CBSI3U AIMIUPUUYECKUX U TEOPETHUECKUX PaCIpeICICHHM.
TexcToBBIC 3a0a4H
e PemaTh 3a7a4M pa3HBIX TUIIOB, B TOM YHCIIE 33241 TOBBIIIICHHON TPYIHOCTH.
e BriOuparh ONTUMAIBHBI METOJ PpEUICHUS 3aqadd, paccMaTpuBasi pa3IHMYHbIC
METO/BI.
Ctpouth MOJIENb PEeLICHHs 3aa4H, IPOBOAUTH JI0KA3aTeNIbHBIE PACCYKICHUS.
Pemate 3amaum, TpeOyromue nepebopa BapUaHTOB, MPOBEPKU YCIOBHH, BbIOOpa
ONITUMAJILHOTO PE3yJbTaTa.
e AHanu3MpOBaThb U HMHTEPHPETUPOBATH PE3yJbTaThl B KOHTEKCTE YCIOBUS 3a/1ayM,
BbIOHpATh pElICHUs], HE IPOTHUBOPEYALIIE KOHTEKCTY.
e [lepeBonuTh MpH pEUICHWU 3a1aud HHPOPMALUIO HU3 OJHOW (OPMBI B JPYTYIO,
HCITONIB3YS TTPU HEOOXOIUMOCTH CXEMBbI, TaOJIUIIBI, TPA(QUKH, TUATPAMMBI.

OcHoOBHbBIE BU/bI Y4eOHOM 1eSITeJIbHOCTH

— Urtenue Gopmys, IpaBuil, TEOPEM, 3aIIMCAHHBIX HA MAaTEMaTUYECKOM SI3bIKE B 3HAKOBO-
CHUMBOJIBHOM Bujie. [lepeBost cinoBecHbIX (HOpMYyTHPOBOK MAaTEMaTHUECKUX YTBEPIKICHHH
Ha MaTEMaTUYECKHM SI3bIK 1 CHUMBOJIMYECKAs 3aIIUCh ATUX YTBEPKIACHUI.

— Ormnrcanne peagbHBIX CHTYallMd C TIOMOIIBI0O MaTeMaTHYECKHUX MojeNeh: (QyHKIINMH,
YPaBHEHUH, HEPABEHCTB, CUCTEM YPABHEHUN U HEPABEHCTB.

— [lnanupoBaHue Xo/1a pelIeHHs 3a/1ad ¢ UCIOIb30BaHUEM TPEX 3TAllOB MATEMaTH4YECKOIO
MozenupoBanus. llporHozupoBaHue pe3ynbrara pELIEHUs, OLEHKA pEeaJbHOCTH
MIOJIyYEHHOTO OTBETA.

— VY3HaBaHuWe, MOCTPOCHUE U OMHUCaHWE TpadUUeCKUX MojJeel dJIeMEeHTApHBIX (yHKIIHUH,
uzydyaembix B 10-11-m knaccax. IlpumeHeHue rpaduueckoro MeTofa peleHHs
ypaBHEHUH, HEPABEHCTB, CUCTEM YPABHEHHIA.

— CocTraBneHue ajlropuTMa MOCTpOeHUsi rpaduka, pelieHdus ypaBHEHMs, HEpPaBEHCTBA,
CHCTEM YPaBHEHUH MM HEPABEHCTB, BHITIOIHEHUS alre0pandeckux npeodpa3oBaHUM.

— Brimonaenne anredpanyueckux MpeoOpa3oBaHU BBIPAKEHUN, COAEPKAIIMX CTEMCHH,
KOpPHH, JOorapudMbl U TPUTOHOMETPUYECKHE BBIPAKEHHUS, IOLIATOBBIM KOHTPOJb
NPaBUIHHOCTH U TOJIHOTHI BHITIOJIHEHUS allTOPUTMOB ITPeoOpa3oBaHui.

— Ilouck, oOHapyxeHHe M YCTpaHEHHE OIMIMOOK apu(METHUECKOro, aaredpanvyeckoro u
JIOTUYECKOI0 Xapakrepa.

— CpaBHeHHE pa3HBIX CHOCOOOB BBIYMCICHUN, TPeoOpa30BaHMUM, PEIICHUH 3a7a4, BEIOOD
ONTUMAJIHOTO crioco0a.

— OcyuiecTBICHUE UCCIEN0BATEIbCKON JEATEIIbHOCTU: HAOMI0ICHHE, aHAJN3, BBIIBICHUE
3aKOHOMEPHOCTH, BBIABM)KEHUE THIIOTE3bI, TOKA3aTENbCTBO, 0000IIIeHHE pe3yIbTaTa.

— Pa3paboTka y4eOHBIX MPOEKTOB, CBA3AHHBIX C U3YUECHUEM yUeOHOTO MaTepHaia.

— BrIBOI popMyI1, JOKA3aTENBCTBO CBOMCTB, (POPMYITMPOBAHUE YTBEPKIACHUI.

— Co6op, aHanu3, 0000IICHHE U TPEICTABICHUE CTATUCTUYECKUX JTaHHBIX.

— Ilouck nnpopmarmu B yueOHOMN U CrIpaBOYHOM TuTeparype u B IHTepHeTE.



IIJTAHUPYEMBIE PE3VJIbTATHI OCBOEHUA KYPCA TEOMETPUU

g ucnonb30BaHHsA B TIOBCETHEBHOM JKM3HM U OOecreyeHUs BO3MOXKHOCTH YCIIEUIHOTO
NPOJODKCHHUST O0pa3oBaHMsI MO  CHCIHAIBLHOCTSM, HE CBA3aHHBIM C  MPUKIATHBIM
UCIIONIb30BaHWEM MaTreMaTuku (l-i  ypoBeHb MJIAHUPYEMBIX pE3yJIbTAaTOB), BBIMTYCKHHUK
HAYYHUTCS, a TaKKe MOJYYHT BO3MOKHOCTHh HAYYMTBCSl JUISI Pa3BUTHs MbIIUIeHUs (2-i
YPOBEHb IUIAHUPYEMBIX PE3YJIbTATOB, BHIACIIEHO KYPCUBOM):

I'eomerpust

— OmepupoBaTh TMOHATUSAMHU: TOYKA, TMpsMas, IUIOCKOCTh, MapaUIeNbHOCTh |
NEePIEeHIUKYISIPHOCTD MPSIMBIX U IJIOCKOCTEH;

— pacrno3HaBaTh OCHOBHBIE BHUJbl MHOTOTPAHHUKOB (MpU3Ma, MUpaMuia, MPSIMOYTOJIbHBIN
napajuiesenumnes, Kkyo) u Tena BpameHus (KOHyC, IWIUHApP, chepa u 1map), erademov
cmanoapmHou  Kiaccuguxayueli NpoCmMpaHCmeeHHvlx Queyp (nupamuosl, HpUMbl,
napasnnenenuneovl),

— u300pakaTh Hu3ydaemble GUTYpbl OT PYKH U C IPUMEHEHHEM IPOCTHIX YEPTEKHBIX
WHCTPYMEHTOB;

— nenarhb (BBIHOCHBIC) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTBIX OOBEMHBIX (UTYD: BHUJ
CBEpXY, COOKY, CHU3Y; CIpOUms ceueHus MHO20SPAHHUKOS,

— U3BJIEKATh, UHMEPNPemupo8amo u npeobpazoeviéams nH(pOpMaLHIO 0
IPOCTPAHCTBEHHBIX T'E€OMETPUYECKUX (UTypax, MPEACTABICHHYI0 Ha YepTexax M
PUCYHKAX;

— ONUCHIBAMb 83AUMHOE PACNON0HCEHUE NPSAMBIX U NIOCKOCMELl 8 NpOCMpaHncmee;

— npuMeHsATh TeopeMmy Iludaropa mnpu BBHYHMCICHUH 3JIEMEHTOB CTEPEOMETPUUYECKHUX
uryp;

— HaxXoAWUTh OOBEMBI M IUIOIIAAM TOBEPXHOCTEH MPOCTEHIIMX MHOTOTPAHHUKOB, TEJ
BpallleHUs1, 2eoMempuyeckux mei ¢ IpuMeHeHueM Gopmyit;

— GLIUUCTIAIMb PACCMOANUSL U Y2lbl 8 NPOCMPAHCMEe,;

— npumenams 2eomempuyeckue hakmuol O0Jisl peuleHus 3a0ay, npeononaaruux HecKoIbKo
wazo8 peuienus, eciu YCiosus NpUMeHeHuUs: 3a0aHbl 8 A6HoU gopme;

— pewiamsv 3a0a4U HA HAXONCOEHUE 2eOMempuyecKux 6eluduH no oodpasyam u
aneopumman;

— ¢hopmynuposams ceolicmea u npusHaxKu guayp;

— 00Ka3bl8amb 2eoMempuiecKue YmeepHcoeHus.

B noBceiHeBHOM KM3HM M TIPH U3YUYEHHHU APYTUX NMPeIMeTOB:

— COOTHOCUTh aOCTpaKkTHble T€OMETpPUYECKHe TOHATUA M (aKThl € peaTbHbIMU
KU3HEHHBIMH O0bEKTaMU U CUTYaIUSIMU;

— HUCIOJB30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUYECKHX (UTyp Ui pelieHus
TUIIOBBIX 337a4 IPAKTUUECKOTO COAEPKAHUS;

— COOTHOCHTD IUIOIIAIN MTOBEPXHOCTEN TeNl OJMHAKOBOM (HOPMBI Pa3IMYHOTO pa3Mmepa;

— oIeHuBaTh (OpMy MPAaBUWIBHOIO MHOTOTPaHHHMKA IIOCIE CIHJIOB, CpPE30B M T.IL
(ompeaensaTh KOJIMYECTBO BEPINH, péOep U rpaHeil MOJTyYeHHBIX MHOTOIPAaHHHUKOB);

— UCNONB308aMb CEOUCMBA 2e0MempudecKux uayp Ons peulenus 3a0ai NpaKmuyecKo2o
xapaxkmepa u 3a0ay u3 opyaux ooracmeul 3HAHU.

BeKkTOpbI M KOOPAUHATHI B IPOCTPAHCTBE

— OmnepupoBaTh MOHATUSMU: JIEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOPa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YroJl MEXAy BEKTOpaMH,
CKaJISIpHOE MPOM3BEICHNE BEKTOPOB, KOJUIMHEAPHbIE M KOMILJIAHAPHBIE BEKTOPHI;




— HAXOIWUTh KOOPAMHATHI BEPIIMH Ky0a © TPSIMOYTOJBHOTO Mapayielenumesa,
paccmosnue mMexcoy 08yMsa MmouKamu,

— HAXOIUThb CyMMY BEKTOpPOB U IIPOMU3BEACHHE BEKTOpAa HA 4YHUCIO, )2071 MedHcoy
8eKMOpaMU,  CKANApHOe  NpouszeedeHue,  packiaovléamy geKkmop no  08yM
HEKONTUHEAPHBIM 6eKMOPAM,

— 3a0asams NIOCKOCMb YPAGHEHUEM 8 OeKAPMOBOU cucmeme KOOPOUHAm,

— pewams npocmeniuiue 3a0a4u 66e0eHuemM 6eKMopHo2o basuca.

HcTopusi 1 MeTObI MATEMATUKH

— OmnuceIBaTh OTIENbHbIE BBIJAIONIMECS PE3yJbTaThl, IMOJYyUYEHHBIE B XOJE pa3BUTUA
MaTEeMaTHKU KaK HAyKu;

— 3HaTh IPUMEPbl MATEMATHUUYECKUX OTKPHITUN U UX aBTOPOB B CBSI3U C OT€UECTBEHHOU U
BCEMUPHON HCTOPUEH; npeocmasisams 6K1A0 8blOAIOWUXCA MAMEMAMUKO8 8 pa3sumue
MAMeMamuKy U UHbIX HAYYHLIX 00acmell;

— pOJb MaTEeMaTUKH B pa3Butuu Poccuu;

— TMPUMEHATh U3BECTHbIE METOJAbl TMPU PEIICHUU CTAHIAPTHBIX U HECMmaHOapmubix
MaTeMaTHUeCKUX 3a/ad; UCHOIb3084Mb  OCHOBHble  Memoobl  00KA3AMenlbCmad,
npUBOOUMsb 00KA3AMENbCMEO U BbINOIHAMb ONPOBEPHCEHUE,

— 3aMeyaTh U XapaKTepuU30BaTh MaTeMaTUYECKHUE 3aKOHOMEPHOCTH B OKpyKarolen
JNEHCTBUTENBHOCTH U HA UX OCHOGE XapaKkmepu3o8amv KpAcomy U COBEPULEHCINEO
OKpYHCaouie2o Mupda, a makice npousseoeHuli UCKyccmed,

— NpuUMeHsAmb npocmeriuiue npocPamMmmuble cpeocmed U 1eKMmpOHHO-KOMMYHUKAYUOHHbLE
cucmembl NPU peuleHuy Mamemamuieckux 3a0ay.

2. Copep:xkanue yueOHOro nmpeamera

«AJiredpa U HayaJIa MaTEeMaTHYEeCKOro0 aHajam3a, 11 kiace»
Ba3oBblii 1 yriy0J¢éHHbIN YPOBHHI

AJI'EBPA

MHoOrouneHs! 0T OJHON IEPEMEHHON U UX KOpPHHU. TeopeMbl O pallMOHAIBHBIX KOPHSIX
MHOTOYICHOB C LETBIMH KO3 DHUITHCHTAMH.

VYpaBHEHHUsI, HEPABEHCTBA U UX CUCTEMBbl. PaBHOCHIIBHOCTb YPABHEHUN U HEPABEHCTB.
YpaBHEHMS ¥ HEPABEHCTBA C IAPAMETPOM. Y PaBHEHHS M HEPABEHCTBA C MOJYJIEM.

MATEMATUYECKUI AHAJIU3

OcHoBHbIE CBOICTBa (YHKUHMU: MOHOTOHHOCTb, TIPOMEXYTKHM BO3pacTaHus U
yObIBaHMS, TOYKM MaKCHMyMa M MHHHUMYMa, OIPaHHYEHHOCTh (QYHKIHH, YETHOCTb H
HEYETHOCTb, IEPUOANYHOCTD.

OneMeHTapHble (YHKIHMU: MHOTOWIEH, KOPEHb CTEIICHH 71, CTETICHHAs!, MIOKa3aTelbHasl,
norapudmuueckas, Tpuronomerpuyeckue QyHkiuu. CBoicTBa M rpa@UKu 3JI€MEHTapHBIX
GyHKUIHHA.

[IpeobOpazoBanus rpadukoB (GYHKIHN: MapauIeTbHbIH MEPEHOC, PaCTsHKEHUE/CKAaTHe
BOJb OCEH KOOpJAMHAT, OTPaXXEHHE OT OCei KOOpAMHAT, OT Hayaja KOOpAWHAT, rpaduku
GYHKIMA ¢ MOTYJISIMH.

[IpeoOpa3oBanue BBIpAXKEHHM, COJEp)KAIIMX CTENEHHbIE, TPUTOHOMETPUUYECKUE
JorapupMHUUECKUEe M IOKa3zaTelbHble (YHKIMU. PelieHre COOTBETCTBYIOIIMX YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM.

HenpepsiBHOCTh (hyHKIMH. [IpOMEXKYTKH 3HAKOMOCTOSIHCTBA HEMPEPBIBHOW (YHKIINU.
Meto MHTEpBaJIOB.
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Pemenne 3aaa4 Ha OKCTPEMYM, HAuOONbIINE W HAaUMEHLIIHNE 3HAUCHMS CTCHCHHOﬁ,

OKa3aTeJILbHON U

JorapupmMuIecKon

(byHKIMIA.

norapuMuIecKo PyHKITUH.
[Tonatue 00 ompeneneHHOM HHTErpayie Kak IJIOLIaJu KPHUBOJIMHEHHON Tpameuuu.
®opmyna Herotona — Jleiitonuna. [lepBooOpasznas. [Ipunoscenus onpedeneHno2o unmezpaid.

[IpousBoaHas

[OKa3aTeJIbHOU U

BEPOATHOCTDb U CTATUCTHUKA

Onpenenenre U mpuMepbl UCTbITaHU bepHymuin. @opmysa 1yl BEpOATHOCTH 4HUCia
YCIIEXOB B CepuUH HclbTaHUl bepHymm. Maremarnyeckoe OXHUJIaHHUE U JUCHEPCHUsS YHCIIa
YCIIEXOB B UCIBITAaHUM bepHysuin.

OcCHOBHBIE ITPUMEPHI CIIyYalHBIX BEJIMYMH. MaTeMaTtudeckoe OXKUAAHUE U AUCIIEPCHS

CIIy4ailHOM BEJIUYUHBI.

He3apucumbie CquaﬁHBIe BEJIMYMHBI U COOBITHUS.
HpeI[CTaBJ'IeHI/Ie 0 3aKOHE OOJIBIINX YMCET JJIs1 TTOCJI€JOBATCIIBHOCTH HE3aBUCHMBIX

HUCIILITAaHUH.

EcrectBenno- HAay4YHBIC TMPHUMCHCHUSA 3aKOHa OOJIBIINX YHCE.

Ouenka

BEPOATHOCTHBIX XapaKTEPUCTUK (MaTEMaTHUYECKOrO OXXKHMJAHUS, AMCIEPCHH) CIy4yailHbIX
BCJIIMYHH IO CTATUCTUYCCKUM JAaHHBIM.

[IpencraBneHue 0 TEOMETPUUYECKON BEPOSTHOCTU. PerieHne nmpocTelmmx NpuKiIaaHbIxX
3a/1a4 Ha TEOMETPUUYECKUE BEPOSTHOCTH.

OcHoBHOe conep:kaHne
1o TeMam

XapaKkTepuCcTHKA OCHOBHBIX
BH/I0B J€ATEJbHOCTH Y4eHUKA
(Ha ypoBHe y4eOHBIX 1elCTBHI)

OCHOBHBIE BHbI
YHHUBEPCAJIbHBIX Y4eOHBIX
aeicreuii (YY)

1. MHOTOYJIEHBI

MHorowieH ot OJHOH
nepeMeHHou. Yucio
KOpHEH MHOTOWICHA.
Kparnsie kopHu.
JleieHre MHOTOWJIEHOB C
octaTtkoMm. Teopema
bezy. Cxema I'opnepa.
ParmonansHbIe KOpHU
MHOTOUJICHOB C LIETTBIMHU
Kod(purmeHTamu.
JlonmoTHUTEIbHEIE
TEOPEMBI O LIENIBIX U
palUOHATBHBIX KOPHSX
MHOTOWIEHOB C LIETBIMU
KO3 pHULIHEHTaAMHU.
Pa3znoxenue
MHOT'O4JICHA C LETBIMU
kod(durmenTamu Ha
MHOKHUTEJIM MEHBIIECH
crenenu. [Ipumenenue
TEOPUH MHOTOUJIEHOB K
pEeLIEHUO
anredpanvdecKux
YpaBHEHUU.

OueHuBaTh 4YNUCIO KOPHEN LIETTOTO
anreOpanvyecKoro ypaBHEHHUS.
HaxoauThs KpaTHOCTb KOPHEN
MHOTOYJICHA.

YMersb 1enuTh MHOTOYIEH Ha
MHOTOYJIEH (YTOJIKOM WJIH 110
cxeme ['opHepa), HaXOIUTh
YaCTHOE U OCTaTOK.
Hcnoab3oBaTh TEOpEMY O
JEJIEHUH MHOTOYJICHOB C OCTaTKOM
JUTSL BBIIETICHUS LIETI0H YacTu
anreOpanveckoi Apoomu.
IIpuMeHATH pa3IMUHbIC IPUEMBI
pelIeHUs LEebIX anre0pandyecKux
YPaBHECHHUN:

moa0Op MEJIbIX KOPHEH;
OTILETJICHUE KOPHS;

pa3iokeHue Ha MHOXKHUTEITU
(BKJTFOYAst METOJT HEOTIPEICIEHHBIX
K03 puImeHToB);

MOHUKEHUE CTEIICHU;
MOJICTAaHOBKA (3aMeHa
NIEPEMEHHOI).

HaxoauTh 4ncioBbIe
MIPOMEKYTKH, COAEpKaLIUe KOPHU
anreOpanvecKux YpaBHCHHM.

e (CaMOCTOSATEIBHO
OoOHapy>KUBaTh U
dhopmynupoBaTh
y4eOHY0 podIemMy,
onpeaessTh uenp Y /;

® BBIJBUTaTh BEPCUU
pereHust MpooIIeMBl,
0CO3HaBaTh (1
UHTEPIPETUPOBATH B
ciydae
HEO0OXOTUMOCTH)
KOHEYHBIN pe3yibTar,
BBIOMPATH Cpe/ICTBA
JOCTUKEHHUS LIeTTH U3
MPEITIOKEHHBIX, a
TaK)Ke UCKaTh UX
CaMOCTOSITETILHO;

e paboras 1o MmiaHy,
CBEpATH CBOU JICHCTBUSA
C IEIBI0 U TIPH
HEO0XOIUMOCTH
UCTIPABJISATh OUIHMOKU
CaMOCTOSTEIBHO (B
TOM YHUCIIE U
KOPPEKTHUPOBAThH TUIaH);

®  aHaJIM3UPOBAThH,
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Couerarh TOUYHBIC U
pUOIIMKEHHBIC METOBI JUTSI
pENIeHHs BOITPOCOB O YHCIIE
KOpHEH ypaBHEHUS (Ha OTPE3Ke)

CPaBHUBATD,

KJIacCCU(PUITUPOBATH U
00001maTh GaKThl U

SIBJICHUSI;

JaBaTh ONPeIeICHUS

MOHATHUSAM

2. DJEMEHTAPHBIE ® YHKIINHA
OcHOBHBIE CBOWCTBA To rpadkam byHKImit CamocTosTenpHO
GbyHKIHA. OMHCBIBATE X OoOHapy>KUBaTh U
OrpaHn4eHHOCTb, dbopMynupoBaTh

YETHOCTh U HEYETHOCTD,
MEPUOANYHOCTD. TOUKH
MakcUMyMa U
MuHUMyMa. [lonsaTue o
HENPEPHIBHOCTU
¢yHKuMU. MHOTOUIIEH,
rpauk MHOTOYJICHA.
[IpencraBnenne 06
uHTepnonsunu. Kopens
crenenu n. CTeneHs ¢
TPOOHBIM U
UppalMOHATIEHBIM
IoKa3aTeseM.

Ucrtopus
BO3HUKHOBEHUS
norapupmos. [Tonstue
norapudma. JlecTBus ¢
norapupmamu. Yucno e.
[IpeobpazoBanue
BBIPAXKEHHIA,
COJIEpIKaIINX PaTUKAIIBI,
CTETEHU U JIoTapu(MBI.
CrenenHast GyHKLUSA C
1EJIBIM, TPOOHBIM 1
UppalMOHATEHBIM

CBOWCTBa(MOHOTOHHOCTb, HAJIMUUE
TOYEK MaKCUMyMa, MUHUMYyMa,
3HA4YEHUs1 MAKCUMyMOB U
MUHUMYMOB, OTPAaHUUYEHHOCTD,
4ETHOCTD, HEUETHOCTD,
NEPUOANYHOCTB).

IIpuBoauThL IpUMEPH HYHKITHI
(3a1aHHBIX C TIOMOIIBIO (POPMYITBI
niu rpaduka), 001a1arImIX
CBOWCTBaMH (Hampumep,
OTPAaHUYEHHOCTH).
AHaJIM3MPOBATH [TOBEACHNE
(GYHKLIMI Ha pasIMYHbIX y4acTKax
001acTH onpeeNeH s, CPaBHUBATh
CKOpPOCTH BO3pPacTaHUs
(yObIBaHMA) QYHKLIUH.
®opmMy.IupOBATH OINPEICIICHUS
MIEPEYUCIICHHBIX CBOKCTB.
BbInoaHATHL peoOpa3oBaHus
UpPpaMOHATILHBIX, CTETIEHHBIX U
JOrapu(pMHUUECKUX BbIPAKEHUI.
Pemates uppanuoHaibHbIe,
HOKa3aTeIbHbIE U
JorapupMHUECKUE YpaBHEHUS,
HEPaBEHCTBA U UX CUCTEMBI.

y4eOHy10 npo0bie
OTIPEIETIATH 1EITh
COCTaBJIATh

(MHAMBUYAJTBHO

My,
Y,

HUJIn B

TpyIITie) TUTaH perieHus

POOIeMBI
(BBITIOJTHEHUS
IIPOEKTA);

paboTas 1o 1uiany,
CBEpATH CBOU JICHCTBUSA

C IETBI0 U TIPH
HEO0XOIUMOCTH

UCTIPABIIATh OUIHMOKU

CaMOCTOSITEIILHO
TOM YHUCJIE U
KOPPEKTHPOBATH
ITPOBOIUTH
HaOIIOIEHUE U
AKCIIEPUMEHT

(B

TJ1aH);

oz PYKOBOJCTBOM

YUUTES;
OCYIIECTBIISTh

paCLIMPEHHBIN ITOUCK

nHpopManuu ¢

v CTpontsb rpag UKy 3JeMEHTapHBIX UCIOJIb30BaHUEM
TIOKA3ATCIAMH, &€ (GyHKIMHA, B TOM YKCIIE UCTIONB3YSI pecypcoB OnOIMOTEK 1
cBoiicTBa M rpaguk. rpa)onoCTpoOUTENH, H3y4ATh Wnteprera;
Komnosuuus yHKUMi. | o5 o012 siremenraprbix dyHKI@ii CO3/1aBaTh 1
TTousiTue 06patHO 10 UX rpauKam, BLIABATATH peoOpa3oBbIBATH
bynkim. THIIOTE3HI O KOJMYECTBE KOPHEH MOJIENIM U CXEMBI IS
IlokasarenbHas u ypaBHEHHi, COLEPIKALIUX pelIeHus 3a/1aY;
J‘[Ol“apI/I(bMI/I‘IeCKaiI 3]IeMEHTapHble PYHKIMH, U OCYLIECTBIIATh  BBIOOD
(GYHKIIUH, UX CBOWCTBA U MPOBEPSTH HX. Hanboee
rpaguxu. Pemenue BLINOJIHATE TPe0Opa3oBaHus > deKTHBHBIX
YPaBHCHUH 1 rpaduKOB 3JIEMEHTAPHBIX CII0c000B peuieHus
HCPABCHCTB, (GyHKIMIA: CIBUTH BIOJb 3a7a4 B 3aBHUCUMOCTHU
Cozepxammnx KOOPJIMHATHBIX OCEH, CIKATUE U oT KOHKPETHBIX
CTENICHHYO, pacTsKeHHE, OTPAKEHHE YCIIOBUI;
TIOrapupMUIECKyI0 1 OTHOCHUTENLHO OCel, MOCTPOeHHe aHAM3UPOBATh,
IIOKa3aTCIbHYIO rpa)MKOB C MOYJISMH, CpPaBHMBATH,
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¢ynkuuu. [IpomexyTku
3HAKOITOCTOSIHCTBA

HENPEepbIBHON (PYHKLINH.

Merto nHTEpBaJIOB.
[IpeobpazoBanus
rpa¢uKkoB QPyHKITHHA.

[IpousBoaHbIe QYHKITHIA:

y=x% rae a € R, y=a”*,
y=log, x

HocTpoeHue rpaduka oOpaTHOI
byHKIHH.

HuddepenunpoBatsb
IIOKa3aTeIbHYIO U
J0rapupMHUUECKYIO (PYHKITUH.
[IpuMeHATh MTPOU3BOJHYIO STHX
(GYHKUIMH 1715 UCCIeIOBAaHUS U
nocTpoeHus rpadukoB PyHKITUN U
IPU PEUICHUN TEKCTOBBIX,
reOMETPUYECKUX, PU3MIECKUX
3a1a4

KJaccu(uuupoBaTh U
00001aTh GakTel U
SIBIICHMS,

JlaBaTh OIPEICIICHUS
HOHATHIM

3. MHTEIPAJI U ETO IPUJTOKEHUA

ITmontane
KPUBOJIMHEHHON
Tparneuuy.

[TonsiTne 06 uHTErpane
KaK ITOIAIN
KPUBOJIMHEWHOU
Tpanenuu.

®opmyna HeroToHa —
JleitOHuma.
[TepBooOpa3zHas.
Tabnuna
epBOOOPa3HBIX.
[IpaBuia HaxOXKAEHUSA
epBOOOPa3HBIX

BerancnaTe miomans
KPUBOJIMHEHHOM TPAIICLIUH.
Haxonuth npuOamxEéHHbIe
3HAUEHUs1 UHTETPAJIOB.
BerancnaTs mwiomans
KPUBOJIMHENHON TPANELUH C
IIOMOUIBIO UHTETPAJIA.
Haxonute nepBoobpa3zHbie
JJIEMEHTAPHBIX QYHKIHH,
nepBoobpasueie f(x) + g(x), kf(x)
u f(kx+b)

CamocTosiTenbHO
oOHapy>XHBaTh U
¢dbopmynHrpoBaTh
y4eOHYyI0 mpobiieMy,
onpeaessTs uenp Y /;
COCTaBJISTh
(MHIMBUYabHO UJTU B
IpyIIe) IIaH pelieHus
POOJIEMBI
(BBIMOJTHEHUS
MIPOCKTA);

pabortasi 1o 1JIaHy,
CBEpATH CBOU JCHCTBUSA
C LIEIBIO U TIPH
HE00X0IUMOCTH
WCTIPABIISATh OIIMOKH
CaMOCTOATEINBHO (B
TOM YHUCIIE U
KOPPEKTUPOBATh IUIAH);
MIPOBONTH
HaOJIIOeHNE U
AKCIEPUMEHT

noj PYKOBOJICTBOM
YUUTENS;
OCYILIECTBIATh
paCLIMPEHHBINA ITIOUCK
nH(popManuu ¢

UCTIOJIb30BaHUEM
peCypcoB OUOIMOTEK U
HNutepnera;

CO3/1aBaTh u
peoOpa3oBHIBATH

MOJCIN U CXEMBI IJII
peluieHus 3aaa4;

® OCYIICCTBIISITH  BBIOOP
Hauboee
3¢ PeKTUBHBIX
croco0oB peieHus

13




3aJad B 3aBUCHUMOCTH
oT KOHKPETHBIX
YCIIOBU;
aHAJM3UPOBATh,
CpaBHUBATb,
KJaccu(uuupoBaTh U
00001aTh GakThl 1
SIBJICHHSI

4. BEPOSITHOCTb U CTATUCTUKA

Ornpenenenue u
MIPUMEPbI UCTIBITAHUI
bepuymm. ®opmyna nis
BEPOSATHOCTH YHCIIa
YCIIEXOB B CEpUU
ucnbITaHui bepHysu.
Marematnueckoe
OKUJaHUE U TUCTIepCus
YyuCa yCIeXoB B
ucnelTanuu bepHysiu.
OcHoBHbIE IPUMEPBI
CIIy4aiHbIX BEJTUYHH.
Marematnueckoe
OKUJaHHe, TUCTIepCUs
CIIy4allHOM BEJIMYMHBI.
He3aBucumele
Clly4yaliHbIE BEJIMUYUHBI U
COOBITHSL.
IIpencrasnenue o
3aKOHE OOJIBIINX YHCE
TUTSE
MOCIIEI0BATEIbHOCTH
HE3aBUCUMBIX
WCTIBITAHUA.
EcTecTBEHHO - Hay4YHBIE
MPUMEHEHHUS 3aKOHA
oospmux gncen. Ouenka
BEPOSITHOCTHBIX
XapaKTePUCTHK
(MaTeMaTu4ecKoro
OKHJIaHHMS, TUCTICPCUH)
CITydaiiHBIX COOBITUH U
CIIy4aiHbIX BEJTUYHH I10
CTaTUCTUYECKUM
JTAHHBIM.
IIpencraBnenue o
reOMETPUYECKOMN
BEPOSATHOCTH. Pemienue
MPOCTEUIIINX
MPUKJIAHBIX 33/1a4 Ha
reoMeTpUUYecKre
BEPOSITHOCTH

Brruucnsate BEposITHOCTH
noytydeHus k ycrexon B
ucnbITanusax bepHysm ¢ (Boobuie
rOBOPsI, HEPaBHBIMU) TTapaMeTpaMHu
P, q, HAXOIUTh MaTEMaTHIECKOE
OKMJaHUE U JUCIEPCHUI0 YKCia
YCIEXOB.

[IpuBOAUTE TPUMEPHI CITYyYaHBIX
BEJTMYMH(YUCIIO YCIIEXOB B CEPUU
UCIBITAHUH, YUCIIO TOMBITOK MPU
yraJibIBaHuU, pa3Mephl
BBIUTPHITIIA/TIPUOBLITN B
3aBUCUMOCTH OT CITy4YalHbBIX
00CcTOATENLCTB U T. 11.). Haxonutp
MaTEeMaTU4YeCKOe 0XKUIAHUE U
JIUCTIEPCHIO CITyYallHON BEJIMYUHBI
B CJIyyae KOHEYHOTO YKclia
HUCXOJOB. YCTaHABINBAThL
HE3aBUCUMOCTH CIIy4YailHBIX
BeIMUMH. Jenatb 060CHOBaHHbBIE
MPEANOI0KEHHS O HE3aBUCUMOCTHU
CIIy4aifHbIX BEJTMYUH HA OCHOBE
CTAaTUCTUYECKUX AaHHBIX. IMeTh
MpeJICTaBICHHUE O 3aKOHE OOJIBIINX
YUCeN JIJIsl OCJIeI0BATEIbHOCTH
HE3aBUCHUMBIX CITy4YailHbBIX
BEJIMYMH; B YACTHOCTH,
MIPEACTABISITH ce0e MOPS 0K
TUMHUYHOTO OTKJIOHEHUS OT
CpeIHEero 3Ha4eHHsl B 3aBUCUMOCTHU
OT yuclia uctibiTanui. [Tonumats
MPOCTEUIIINE €CTECTBEHHO -
Hay4HbIC TPUIIOKEHUS 3aKOHA
OOJBIINX YHCET, B TOM YUCIIE
3aKOHBI MeHens.

Bbruncnste BEpOsSATHOCTD
IIOIAJaHNs CIIy4YaliHOW TOYKHU
¢burypsl B HEKOTOPYIO €€ 4acTh MpH
PaBHOMEPHOM pacTpeeICHUN
BEPOSATHOCTEM. BhIUnCIATH
BEPOSITHOCTH MOJTyYECHHS
burypbl/koHHUTyparym ¢
JTAHHBIMU CBOMCTBaMHU MPHU

CamocTosTenbHO
OoOHapy>KUBaTh U
dhopmynupoBaTh
y4eOHY0 podIemMy,
onpeaessTh uenp Y /;
COCTaBJISITh
(MHIMBUYaTEHO WU B
TpyIIIie) TUTaH perieHus
pOOIeMBI
(BBITIOJTHEHUS
IIPOEKTA);

paboTas 1o 1uiany,
CBEpATH CBOU JICHCTBUSA
C IEIBI0 U TIPH
HEOOXOIUMOCTH
UCTIPABIIATh OUIMOKU
CaMOCTOSATEIBHO (B
TOM YHUCIIE U
KOPPEKTHUPOBAThH TUIaH);
MIPOBOAUTD
HaOJIIOeHNE U
AKCIIEPUMEHT

noj PYKOBOJICTBOM
YUUTEIIS;
OCYIIECTBIISTh
pacIIMpPEHHBIN TOUCK
uHpOpMAaIINY C

UCTIOJIb30BaHUEM
pecypcoB OUOIMOTEK U
HNutepnera;

CO3/1aBaTh u
peoOpa3oBHIBAThH

MOJIEJIN U CXEMBbl JUIs
peleHHs 3a/1a4;
OCYILIECTBISTH  BBIOOD
Haubosee

3 PEKTUBHBIX
Croco0oB pereHus
3aJad B 3aBUCHUMOCTH
oT KOHKPETHBIX
YCIIOBU;
aHAJM3UPOBATh,

14




CllydaifHOM BBIOOpE MapaMeTpoB CpaBHHBATb,
KJIacCCU(PUITUPOBATH U
00001maTh paKThl U
SIBJICHHSI

T'EOMETPUA

Ilosmopenue. Pemienue 3agad ¢ NPUMEHEHHUEM CBOWCTB (UTyp Ha IUIOCKOCTH. 3afaydl Ha
JI0KAa3aTeNbCTBO M IOCTPOEHUE KOHTpHpuMepoB. Mcmonb3oBaHuWe B 3afadax MPOCTEHIINX
JOTMYECKUX mpaBui. PemeHwe 3amad ¢  HCIONB30BAaHMEM TEOPEM O TPEYrOJIbHUKAX,
COOTHOILIEHUH B MPSIMOYTOJIbHBIX TPEYTOJIbHUKAX, (DAKTOB, CBS3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenune 3amad ¢ ucnosnb30BaHNEeM (aKTOB, CBA3AHHBIX C OKPYXHOCTSIMH. Pemenue 3amau Ha
U3MEpEHUs] Ha IJIOCKOCTH, BBIYUCICHHE JIMH U Iulomaneil. Pewenue 3adau ¢ nomowvio
6ekmopog u koopounam. HarnsmHas crepeomeTpus: (QUIypsl W HX HU300pakeHHs (KyO,
nupamMuia, mpu3Ma).

I'eomerpust

Touka, psiMas 1 IVIOCKOCTh B MPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHUHU U CIEJCTBUS U3 HUX.

B3anmHOe pacnosioxKeHue IpsIMBIX U IUIOCKOCTEH B POCTPAHCTBE. [lapanienbHOCTh MpAMBIX
U TUIOCKOCTEW B mMpocTpaHcTBe. M300pakeHWe NPOCTEHUIINX MPOCTPAHCTBEHHBIX (QUTYp Ha
IIoCKocTH. PaccrostHus Mexny ¢urypamMd B IPOCTPAaHCTBE. YTIBL B INPOCTPAHCTBE.
[TepneHauKyIIPHOCTh TPSIMBIX M TUIOCKOcTed. [Ipoekumst purypsl Ha mimockocTs. [IpusHaku
NEPNEHIUKYJSIPHOCTH  TPSAMBIX UM IUIOCKOCTE B  IpocTpaHcTBe. Teopema o0  Tpéx
NEePIEeHIUKYISIpax.

Mpmuororpannuku. Ilapamnenenunen. CBoiicTBa NPSAMOYTOJBHOTO — MapajuleNeNnuIea.
Teopema Iludaropa B mnpoctpanctBe. [lpusma u mnmpamunpa. IlpaBunbHas nupamuaa u
npaBuibHas npusma. [Ipsmast nupamuia. D1eMEHTH IPU3MbI U TUPAMHU/IBIL.

Tena Bpamenus: TUIMHAP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA MPSIMOTO KPYTOBOTO
IUIMHApA, TPSAMOTO KpPyroBoro KoHyca. M3o0pakeHuWe Ten BpalleHUs Ha IUIOCKOCTH.
IIpeocmasnenue 06 yceuéHHoOM KOHYce, cedeHus KOHyca (napaiieibHoe OCHOB8AHUI U
npoxoosaujee uepe3 GepUIUHY), CedeHus YUIUHOPA (NApaiieibHo U NepneHOUKYISPHO OCU),
ceuenus wapa. Pazeépmka yununopa u konyca.

IIpocmetiwue KomMOUHayUU MHO202PAHHUKOG U MeJl 8PAUeHUS MeHCOY CODOU.

Brruucienne 371eMEHTOB MPOCTPAaHCTBEHHBIX ¢uryp (pébpa, mumaronamu, yriusel). Ilmomans
MOBEPXHOCTU MPABUIBLHON NUpaMuabl U OpsiMoil mpusMmbl. [lmomanbs MOBEPXHOCTU MPSMOIO
KpyroBOTO IWJIWHIpPA, MPSMOTO KpyroBoro konyca u mapa. [lonarune 06 o0béme. OO0BEM
MUPAMUJIBI U KOHYCA, TPU3MBI U IIMHApa. O0BEM 1miapa.

IlooobHble mena 6 npocmpancmee. COOTHOIICHUS MEXIY IUIOUIAASMHU MOBEPXHOCTEH H
00BEMamMK MOJOOHBIX TEIl.

Jeuoicenuss 6 npocmpancmee:  NApaninelbHulll  NEPeHOC, YEHMPATIbHAS  CUMMEmpUs.,
cummempusi OmHocumenvbHo naockocmu, noeopom. Ceoticmea oOeudicenuti. Ilpumenenue
O0BUIICEHUT NPU peueHUl 3a0a.

BeKkTOpbI M KOOPAHHATHI B IPOCTPAHCTBE

CyMmMa BEKTOpPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO, YroJl MeX1y BekTopamu. KomnHeapHsie u
KOMIUIAaHAapHble BEKTOpbl. CkanapHoe npoussedenue 6ekmopos. Teopema o0 pasnodxiceHuu
gekmopa no mpém HekomnaaHapuvim eekmopam. CranapHoe npouzgedeHue BeKmopos 8
koopounamax. IIpumenenue 6eKmopos npu peweHuu 3a0a4 Ha HaxoHcoeHue paccmosHul, OJuH,
niaowaoet u 06vEMO8.

Ypaenenue nnockocmu 6 npocmpancmee. Ypasnenue cghepol 6 npocmpancmee. @opmyna ona
BLIYUCTEHUS PACCMOAHUS MeHCOY MOUKAMU 8 NPOCMPAHCMEe.
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Y4eOHO-TeMAaTHUYECKHMH TJIAH MO NMPeIMETHON JMHUM «AJIredpa 1 HaYajia MAaTeMATHYeCKOro

aHa;u3a» (4 yaca B HeJeJ10, Bcero 136 )

Nen/m  |HammenoBanue paznenoB u TeM |Bcero ya- |B ToM uncne :
COB Konrp. [Ipakr. Muars.
paboThI paboThI paboThI
1 IToBTOpenue matepuana 10-ro 4 - - -
KJj1acca
2 MHoOro4wIeHs! 10 1 - -
3 Crenenu u kopHu. Crenenubie |24 2 - -
dyHKIHN.
4 IToka3zarenpHas u 31 2 - -
norapudmMuueckas GyHKIIUHA
5 [lepBooOpa3Has M MHTETpaj 9 1 - -
DnEeMEHTBI TEOPUU 9 - - -
6 BEPOSATHOCTEUN U
MaTeMaTUYECKON CTaTUCTHKHU
YpaBHEHUS 1 HEPABEHCTBA. 33 2 - -
7 CucreMsl ypaBHEHUN 1
HEPaBEHCTB
8 00600611a011Iee TOBTOPCHHE 16
136 yacoB
Y4eOHO-TeMaTHYeCKHI IVIAH MO NpeAMeTHOH JuHuu «I'eomeTpus»
2 yaca B HeJleJIl0, Bcero 684).
Nen/m  |HammenoBanue paznenoB u |Bcero ua- |B Tom ymcae :
TeM COB KonTtp. [Tpakr. JunarH. 3adeTsl
paboTbI paboTbl  |paboTHI
1 [{niHap, KOHyC, map. 16 1 1
2 O6beMbl Te 17 1 1
3 BekTopsl B mpocTpadcTBe |6 - 1
4 Merton KoOpauHaT B 15 1 1
MIPOCTPAHCTBE. JIBUKEHUSI.
5 3aKIIIOUYNTEIBbHOE 14 - -

HOBTOpeHI/Ie HpI/I
IIOATOTOBKE K UTOIOBOU
aTrTecralmuu 110 I‘GOMGTpI/II/I

68 yacoB
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TemaTuveckoe MJIAHUPOBAHUE

Ne /i Komnu-
MpUMEYAHUE
Tema ypoka 4ECTBO
4acoB
1. [ToBTOpenue marepuana 10 kimacca 1
2. [ToBTOpenue marepuana 10 kimacca 1
3. [ToBTOpenue marepuana 10 kimacca 1
4. [ToBTOpenue marepuana 10 kimacca 1
5. Hununop 1
6. Lununop 1
7. MHoOro4IeHs!l OT OTHOH EPEMEHHOMN 1
8. MHOTOUJICHBI OT OJTHOM MePeMEHHO 1
0. MHOTrOUJICHBI OT OJTHOM MePeMEHHO 1
10. MHOTOUJICHBI OT HECKONBKHUX MEPEMEHHBIX 1
11. Hununop 1
12. Kownyc 1
13. MHOTO4JICHBI OT HECKOJIBKHX ITEPEMEHHBIX 1
14. MHOTOUJICHBI OT HECKONBKHUX MEPEMEHHBIX 1
15. YpaBHEHHS BBICIINX CTCTICHEH 1
16. YpaBHEHHS BBICIINX CTCTICHEH 1
17. Konyc 1
18. Konyc 1
19. YpaBHEHUs BBICIINX CTENEHEN 1
KonTtpoabsnas pa6ora Nel (a Nel) mo Teme
20. «MHOrouJeHb» (B. M. Imm6ypr.11 kmacc. KontpomnbHeie 1
paboTel (0a30BbIH U yrayOIEHHBINH YPOBHH) C. 4-5)
21. [ToHsiTue KOpHS n-ii CTENEHU U3 1
JEHCTBUTEIBHOIO YHCIIA
22. [ToHsiTue KOpHS n-ii CTENEHU U3 1
JEHCTBUTEIBHOIO YHCIIA
23.
Komnyc 1
24. Coepa 1
25. OyHKINU y = 1fx , UX CBOMCTBA U rpapuku 1
26. OyHKIUU y = 1fx , IX CBOMCTBA U rpapuku 1
27. OyHKINH y = 1fx , IX CBOMCTBA U rpapuku 1
28. CBolicTBa KOpHA N-# CTENEHU 1
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29. Coepa

30. Coepa

31. CRoii e

BOIICTBa KOpHS N-i CTENeHU

32. CBolicTBa KOpHA N-# CTENEHU

33. [IpeobOpazoBanHme BBIpaXXKEHUN, COACPKAIIIX
paJIMKaJIbI

34. [IpeobOpazoBaHue BRIpaXKEHUN, COACPKAIIIX
paJIMKaJIbI

35. Coepa

36. Coepa

37. [IpeobOpazoBaHme BRIpaXKEHUN, COACPKAIIIX
paJIMKaJIbI

38. [IpeobOpazoBanHme BBIpaXXKEHUN, COACPKAIIIX
paJIMKaJIbI

39. KonTpoabHnas padora Ne2 (anredpa Ne2) mo
Teme «KopeHb n-oi crenenu u3
aecTBUTENbHOrO yucaa» ( B. W. I'muz0ypr. 11
kiacc. KontponbHbie paboThl (6a30BbIi 1
yriryO€HHBINA ypoBHHM) €. 10-11)

40. Kountpoabnas padora Ne2 (anredpa Ne2) mo
TeMe «KopeHb n-0ii creneHu u3
AedcTBUTENBbHOrO yncaa» ( B. . I'mu3oypr. 11
kiacc. Kontponbabie paboThl (6a30BBIN U
yray6snéHubli ypoBHH c. 10-11)

41. Cohepa

42. Cepepa

43, [TonsiTue cTenenu ¢ T0O0BIM pariOHATBHBIM
MOKa3aTeleM

44. [TonsiTue cTeneHu ¢ TO0BIM pariOHATBHBIM
MOKa3aTeIeM

45. [TonsATHE CTENEeHH C JIIOOBIM PAllIOHAIBHBIM
MOKa3areneM

46. Crenennble GyHKINHU, X CBOMCTBA U TpaduKH

47. Koumponvnan paboma Ne 3 (2eomempus
Ne 5) no meme «ununop. Konyc. Illapy
(C.M.Caaxsin, B.@.Bymys06. ' ecomempus. [loypounvie paspabomru. 10-11
Kaacewl, ¢.131)

48. 3auem Ne 1(4) no meme «{ununop. Konyc.
111, ap» (C.M.Caaxsn, B.@.bymysos. I'eomempus. Iloypounvie
paspabomku. 10-11 knaccwol, ¢.132-133)

49. Crenernbie (pyHKITMHU, KX CBOMCTBA U TpauKH

30. Crenernbie (pyHKITMHU, KX CBOMCTBA U TpauKH

S1. Crenernbie (PyHKITMHU, KX CBOMCTBA U TpauKH

52.

N3BneueHne KopHEN U3 KOMIUIEKCHBIX YUCEN
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53.

Obvem npsamoy201bH020 napaiieienuneod

4. Obvem npsamoy201bH020 napaiieienuneod

S5 N3BnedeHne KOpHEW U3 KOMIUIEKCHBIX YUCEN

56. KonTpoabHast padora Ne4 (anredopa Ne 3) mo
Teme « CTeneHb ¢ paMOHAJBHBIM
MnmorasarTeJieM» ( B. U. I'muzoypr. 11 knacc KontpossHbie paboTsl
(6a30Bblii B yriTyOIE¢HHBIH ypoBHH) C. 16-17)

S7. [Toka3zarenbHast QyHKIHS, ee CBOMCTBA U rpaduk

38. [TokazarenpHas ¢ 7

YHKIIHSI, €€ CBOMCTBA U rpadux

9. Obvem npamou npusmuvl U YUIUHOPA

60. Obvem npsamou npusmuvl U YUIUHOPA

61. [Toka3zarenbHast QyHKIMS, ee CBOICTBA U rpaduk

62. IToxa3aTenbHble ypaBHEHUS

63. IToxa3aTenbHble ypaBHEHUS

64. [TokazarenbHble ypaBHEHUS

65. Obvem npsamotl npusmsvl U YUIuHOpa

66. Obvem HaKIOHHOU NPU3MbL, NUPAMUObL U KOHYCA

67. [TokazaTenbHbIE HEPABEHCTBA

68. [TokazaTenbHbIE HEPABEHCTBA

69. [TonsiTue norapudma

70. [Tonsarue norapugpma

71 Obvem HaKIOHHOU NPU3MBL, NUPAMUObL U KOHYCA

72. Obvem HaKIOHHOU NPU3MBL, NUPAMUObL U KOHYCA

73. Jlorapudmudeckas GpyHKIMS, €€ CBOMCTBA U
rpaduk

74. Jlorapudmudeckas GpyHKIMS, €€ CBOMCTBA U
rpaduk

75. Jlorapudmudeckas GpyHKIMS, €€ CBOMCTBA U
rpaduk

76. KonTpoabHas padora NeS (anredpa Ned) mo
Teme «IlokazaTe/ibHbIe yPABHEHUS U
HEPaABECHCTBA)» (B. W. I'musbypr. 11 knacc. KontposbHbie paGoTh
(6a30Bblii B yriTyOIEHHBIH ypoBHH) C. 22-23)

77. KonTpoabHas padora NeS (anredpa Ned) mo
Teme «IlokazaTe/ibHbIe yPABHEHUS U
HepaBeHcTBa» ( B. WM. ['mu30ypr. 11 kmacc.
KonTtponbHbie paboTs! (6a30BbIi U yriTyOIEHHbIH
YPOBHH) ¢. 22-23)

78.

Obvem HaKIOHHOU NPU3MbL, NUPAMUObL U KOHYCA
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79.

Obvem HaKIOHHOU NPU3MbL, NUPAMUObL U KOHYCA

80. CgoiicTBa JiorapumMoB

81. CgoiicTBa JiorapupmMoB

82. CoiicTBa norapudmon

83. O6vém wapa u niowaos cghepwvl

84. O6vém wapa u niowaos cghepvl

85. CoiicTBa norapudmon

86. Jlorapudmudeckne ypaBHEHHUS

87. Jlorapudmudeckne ypaBHEHHUS

88. Jlorapudmuueckue ypaBHEHHUS

89. O6vém wapa u niowaos cghepol

90. O06vém wapa u niowaos cghepol

91. Jlorapudmuueckue ypaBHEHUS

92. Jlorapudmudeckue HepaBeHCTBA

93. Jlorapudmudeckue HepaBeHCTBA

94. Jlorapudmudeckue HepaBeHCTBA

95. O6vém wapa u niowaos cghepvl

96. Konumponvnas paboma Ne 6 (zeomempusn Ne6)
no meme « Qovemot meny (C.M.Caaxan, B.@.Bymy3os.
Teomempusi. Iloypounvie pazpabomku. 10-11 knaccwl, ¢.156)

97. JuddepennupoBanme mokazareIbHONU U
JorapuHMUIECKON (QyHKITUNA

98. JuddepennupoBanne MokazaTeIbHONU U
JorapuHMUIECKOr (QyHKITUN

99. JuddepennupoBanme MokazaTeIbHONU U
JorapuHMUIECKON QyHKITUN

100. Kountpoabnas padora Ne7 (aaredpa Ne 5) mo
TeMe «JlorapupmMuyeckue ypaBHeHUS U
HepaBeHcTBa» ( B. W. 'mu30ypr. 11 kiacc
Kontponbabie paboThl (0a30BbIN U yTiTyOIEHHBII
ypoBHH) c. 28-29)

101. KonTpoabHnas padora Ne7 (anredpa NeS) mo
Teme «Jlorapupmuyeckue ypaBHeHUs U
HepaBeHcTBay ( B. 1. I'mu30ypr. 11 kmacc
KonTtponbHbie paboTs! (6a30BbIi U yriTyOIEHHbIH
YpOBHH) ¢. 28-29)

102. 3auvert Ne 2(5) mo Teme «O0BEMBI TED»
(C.M.Caaxsn, B.®.byty30B. ['eomerpust. [loypounsie pazpadotku. 10-11
KIacchl, ¢.156-157)

103. Ilonsamue eexmopa 6 npocmpancmee

104.

IlepBooOpasHasi 1 HeONpeNeNEHHBIH HHTETpa
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105.

[TepBooOpasHas 1 HeonpeAeIEHHBI HHTETPaJl

106. [TepBooOpasHas u HeoNpeACIEHHBIA HHTETPaJT
107. Crooicenue u gbluumanue 6eKmopos. Ymmnooicenue
8eKmopa Ha 4ucio
108. Crooicenue u gbluumaHue 6eKmopos. Ymuooicenue
B8eKmopa Ha 4ucio
109. OnpenenéHHblid HHTErpall
110. OnpenenéHHblil HHTErpaj
1L OnpenenéHHblil HHTErpaj
112. OnpenenéHHblil HHTErpaj
113. Komnnanapnwvie sexmopui
114. Komnnanapmnwvie sexmopui
LS. OnpenenéHHblil HHTErpaj
116. KonTtpoabsHnas padora Ne 8 (anredpa Ne6) mo
Teme «IlepBoodOpa3Hasi u mHTerpam» ( B. 1.
I'mu36ypr. 11 knace. KontponbHbie paboTh
(6a30BbIi 1 yIIIYOJIEHHBIA YPOBHH) €. 34-35)
117. BeposiTHOCTB M reoMeTpust
118, BepositHOCTh 1 reomeTpus
119. 3auem Ne 3(6) no meme «Bexmopuoi 6
npocmpancmee» (C.M. Caaxan, B.®.Bymysos. ['eomempusi.
Tloypounvie paspabomku. 10-11 knaccwi, ¢.170-171)
120. Koopounamul mouku u Koopounamsl 6eKmopa
P p P
121. He3aBucumble MOBTOPEHUS UCTIBITAHUH C ABYMS
HCX0JIaMU
122. He3aBucumble MOBTOPEHUS UCTIBITAHUH C ABYMS
HCX0JIaMU
123. He3aBucumble MOBTOPEHUS UCTIBITAHUH C ABYMS
HCX0JIaMU
124. Craructudeckue MeTo Ikl 00paboTKH
uHpOopMaIU
125. Koopounamul mouku u Koopounamsl 6eKmopa
P p P
126. Koopounamul mouku u Koopounamsl 6eKmopa
P p P
127. Craructudeckue MeTo Ikl 00paboTKH
uHpOopMaIU
128. ["ayccoBa kpuBasi. 3aK0H OOJIBIINX YUCEI
129. I"ayccoBa kpuBasi. 3aK0H OOJIBIIUX YUCEI
130. PaBHOCWJIBHOCTB ypaBHEHUN
13 1 : Koopounamul mouku u Koopounamsl 6eKmopa
P p P
132.

Cranapnoe npouszgederue 6eKmopos
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133.

PaBHOCHUIIBHOCTH YpaBHEHHUI 1
134, PaBHOCHUIIBHOCTH YpaBHEHHUI 1
135. PaBHOCHUIIBHOCTH YpaBHEHHUI 1
136. OO1u1rie METOBI pelIeHus] ypaBHEHU 1
137. Ckansaproe npoussedenue 8eKmopos 1
138. Ckansiproe npoussedenue 8eKmopos 1
139. OO11re METObI pelIeHUs] YpaBHEHU 1
140. OO61re METO/IbI PELICHHs] YPaBHCHUIA 1
141. PaBHOCWJIBHOCTb HEPABEHCTB 1
142. PaBHOCHJIBHOCTH HEPABEHCTB 1
143. Ckansiproe npoussederue 8eKmopos 1
144. Ckanapnoe npouseedenue 6eKmopos 1
145. PaBHOCWJIBHOCTH HEPAaBEHCTB 1
146. YpaBHEHUS U HEPABEHCTBA C MOAYJIIMU 1
147. YpaBHEHUS 1 HEPABEHCTBA C MOAYJISIMU 1
148. YpaBHEHUS U HEPABEHCTBA C MOAYJIIMU 1
149. Ckansiproe npoussedenue 8eKmopos 1
150. Jleuoicenus 1
151. KonTpoabHas padora Ne 9 (anredpa Ne7) mo

TeMe «YpaBHeHHMs M HepaBeHcTBa» ( B. M. 1

I'ma36ypr. 11 knacc. KontponbHbie pabOThI

(6a3oBbIi M yrayOsnéHHbIN ypoBHH) ¢.40-41)
152. KonTpoabHas padora Ne 9 (anredpa Ne7) mo

TeMe «YpaBHeHHMs M HepaBeHcTBa» ( B. M. 1

I'ma36ypr. 11 knacc. KontponbHbie paboThI

(6a3oBbIi M yrayOsnéHHbIN ypoBHH) ¢.40-41)
153. VYpaBHEHHUS U HEPABEHCTBA CO 3HAKOM pajJuKaia 1
154. YpaBHEHMsI M HEPABEHCTBA CO 3HAKOM pajuKaia 1
155. Jeusicenus 1
156. Jleuoicenus 1
157. VYpaBHEHHUS U HEPABEHCTBA CO 3HAKOM pajJuKaia 1
158. VYpaBHEHMS U HEPABEHCTBA C ABYMS 1

MIePEeMEHHBIMU
159. VYpaBHEHMS U HEPABEHCTBA C ABYMS 1

MIePEeMEHHBIMU
160. JloKka3aTenbCTBO HEPABEHCTB 1
161. Koumponvnasa paooma Ne 10 (ceomempus Ne7 )

no meme « Memoo koopounam ¢ 1

npocmpancmee) (CM.Caarxan, B.®.bymysos. [ eomempus.

Tloypounvie paspabomku. 10-11 knaccwl, ¢.207)
162. 3auem Ne 4(7) no meme «Memoo koopounam é

1

npocmpancmee) (C.M.Caaxan, B.®@.bymysos. ['eomempus.
ITloypounvie paspabomku. 10-11 knaccwi, ¢.207-208)
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163.

Jloka3aTenbCTBO HEPABEHCTB

164. JI0Ka3aTenbCTBO HEPABEHCTB

165. CucreMbl ypaBHEHHI

166. Cucremsbl ypaBHEHU

167. 3axknrouumensrhoe nogmoperue npu no020mMosKe K
UMOo20801 ammecmayuu no 2eomempuu

168. 3axknrouumensrhoe nogmoperue npu n0020mosKe K
UMOo20801 ammecmayuu no 2eomempuu

169. Cucremsbl ypaBHEHUH

170. Cucremspl ypaBHEHUH

171. KonTpoabHas padora Ne 11 (anredpa Ne8) mo
Teme «Cucremsl ypaBHenuii» ( B. 1. ['mu30ypr.

KJI HTPOJIbHBI ThI BbII U

11 xmacc Kontpo e paboTtsl (6a30
yrayOnéHHbIN ypoBHH) €.46-47)

172. KonTpoabHas padora Ne 11 (anredpa Ne8) mo
Teme «Cucremsl ypaBHenuii» ( B. 1. ['muz0ypr.

KJI HTPOJIbHBI ThI BbII U

11 xmacc Kontpo e paboTtsl (6a30
yrayOnéHHbIN ypoBHH) €.46-47)

173. 3axknrouumensrhoe nogmoperue npu no020mMosKe K
UMOo20801 ammecmayuu no 2eomempuu

174. 3axknrouumensrhoe nogmoperue npu no020mMosKe K
UMOo20801 ammecmayuu no 2eomempuu

175. 3aja4m ¢ mapaMeTpamu

176. 3aza4yu ¢ napameTpamu

177. 3agaym ¢ mapaMeTpaMmu

178. 3aia4yu ¢ napameTpamu

179. 3aknrouumensrhoe nogmoperue npu no020MosKe K
UMOo20801U ammecmayuu no 2eomempuu

180. 3axknrouumensrhoe nogmoperue npu no020mMosKe K
UMOo20801 ammecmayuu no 2eomempuu

181. Ob6o061matoiiee MOBTOpPEHUE

182. Ob6o061maroniee MOBTOpPEHUE

183. O6o061matoniee MOBTOPEHUE

184. O6o0maromiee MOBTOPEHHE

185. 3axnrouumenvhoe nosmoperue npu n002omMosKe K
UMOo2060U ammecmayuu no 2eomMempuu

186. 3axnrouumenvhoe nogmoperue npu n002omMosKe K
UMOo20601U ammecmayuu no 2eomMempuu

187. O6o01maroniee TOBTOPEHHE

188. O6o0maromiee MOBTOPEHHE

189. O6o061matoniee MOBTOPEHUE

190.

O6o0maroiiee MOBTOPEHHE
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191.

Saxnrouumenvroe nosmopernue npu noozomoske K
UMo2060ou ammecmayuu no ceomempuu

192. 3axknrouumensrhoe nogmoperue npu no020mMosKe K 1
UMOo20801U ammecmayuu no 2eomempuu

193. O6o0maroiiee MOBTOPEHHE 1

194. O6o061matoniee MOBTOPEHUE 1

195. O6o0maromiee MOBTOPEHHE 1

196. O6o061matoniee MOBTOPEHUE 1

197. 3axknrouumenvrhoe nogmoperue npu no020mMosKe K 1
UMo20801 ammecmayuu no 2eomempuu

198. 3axknrouumensrhoe nogmoperue npu no020mMosKe K 1
UMOo20801 ammecmayuu no 2eomempuu

199. O6o061matoniee MOBTOPEHUE 1

200. O6o0maromiee MOBTOPEHHE 1

201. O6o061matoniee MOBTOPEHUE 1

202. O6o0maromiee MOBTOPEHHE 1

203. 3axnrouumenvrhoe nogmoperue npu n002oMosKe K 1
UMOo20601U ammecmayuu no 2eomMempuu

204. 3axnrouumenvhoe nogmoperue npu n002oMosKe K

UMo208oi ammecmayuu no ceomempuu

Htoro
204 4
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JIucT H3MEeHeHNH B IporpaMmmy

No | Ne Tema ypoka [Ipyuunna KoppekTuposka [Tonnuce
/T | ypoka U3MEHEHUN (M3MeHeH, BHECEH, | YUUTels
AHHYJIMPOBAaH)
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