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IHosicHUTEILHAA 3aIIHCKA.

Pabouas mporpamma nmo matemaruke ( yriayOsneHHbld ypoBeHb) B 10-11 xmaccax M3nockosckoit COILI
paspaborana B coorBeTcTBHH ¢ PI'OC COO u npukazom Munobprayku Poccun ot 24.09.2020 1. Ne 519 «O
BHECEHWU HM3MEHEHUH B (peepanbHbIi TOCyJapCTBEHHBIH 00pa3oBaTeNbHBIM CTaHIAPT CPEAHEro OO0IIero
o0pasoBaHMs, YTBEPKAEHHBIN MTpUKa3oM MuHucTepcTBa 00pasoBaHusl U Hayku Poccuiickoii deneparuu ot
17.05.2012 r. Ne 413», nucema JlemapramMeHTa roCyapCTBEHHOW MOJUTHKH cdepe obmero oopazoBaHus
Muno6puayku Poccun ot 28.10.2015 1. Ne08-1786 «O pabounx mporpammax y4eOHBIX TPEIMETOBY.
CocraBiieHa Ha OCHOBE:

1.IIpumepHbie mporpaMMsbl cpeHero ooumiero oopasoanus. Maremaruka. (CTaHgapThl BTOPOTO MOKOJICHHUS. )
— M.: Ilpocsemenue, 2010.

2.Maremaruka: paboune nporpammbl: 7 — 11 xmaccer / A. I'. Mep3ask, B. b. Ilononckuii, M. C. Skup, E. B.
Bytko. — M.: Benrana ['pag, 2017 — 150 ¢

B cootBercTBUM ¢ ®PI'OC ocHOBHOTO 00111€T0 00pa30BaHUs OCHOBHBIMU IEJISIMU Kypca MatemaTuku si10-11
KJIACCOB SIBJISIOTCS:

OCO3HaHHE 3HAYCHHs] MATEMaTUKU B MOBCEHEBHOM KM3HU UEIOBEKA,

(1)OpMI/Ip0BaHI/I€ HpCI[CTaBJ'ICHI/Iﬁ 0 COHOHUAJIBHBIX, KYIBTYPHBIX W HCTOPUYCCKHUX q)aKTOan CTaHOBJICHUA
MaTeMaTH4YeCKOM HAYKH;

(1)OpMI/IpOBaHI/IC HpCI[CTaBJ'ICHI/Iﬁ O MAaTr€MaTHKEC KaK 4YaCTH O6H.I€‘I€J'IOBC‘I€CKOI‘/'I KYyJIbTYPbI, YHUBCPCAJIbHOM
A3BIKC HAYKH, ITO3BOJIAIOIICM OIIMCBIBATE U U3Yy4aTh PCAJIbHBIC ITPOLECCHI U ABJICHUSA

Pa3BUTHUC JIMYHOCTU HIKOJIBHHUKA CPEACTBAMU MATCMATHUKH, ITOATOTOBKA €TI0 K IMPOAOJIZKCHHUIO O6y‘-IeHI/I$I n K
camMopcain3alilii B COBPEMCHHOM 06H.[€CTB€.

Y cBOEHHBIE B KypCce€ MaTeMaTHKU CTApIIEH IIKOJIBI 3HAHUS U CTIOCOOBI IEHCTBUM HEOOXOIMMBI HE TOJIBKO JJIS
JAJBbHEUIIEr0 YCIEIIHOr0 M3Y4YEHHsT MAaTeMaTUKU B BY3€, HO W Ul DPELICHUS NPAKTUYECKUX 3a1ad B
MMOBCEIHEBHOMW KU3HU.

JlocTuxkeHue nepeunciaeHHbIX Leel MpeanonaraeT peeHnue ciaeIyonmx 3a1au:
— (hopMUpOBaHNE HAYYHOTO MUPOBO33PEHUS;

— BOCIIUTaHUE OTHOLICHUS K MaTeMaTHKe KaK K YacTH OOIIeYeslOBeUeCKOW KyJbTYphl, Mrparolieil ocodyro
pOJIb B OOLIIECTBEHHOM Pa3BUTHH.

- popMupoBaHUe y O0YUAIOIINXCSI CACTEMHBIX MPEACTABICHUH U OTbITA TPUMEHEHHUSI METO0B, TEXHOJIOTHI U
¢dbopM opraHU3alMu MPOEKTHON U y4eOHO-UCCIIETOBATENBCKON ACSITENbHOCTH IS JOCTHKEHUS MPAKTUKO-
OPUEHTHPOBAHHBIX PE3yIbTATOB 00PA30BaAHMS;

- (¢opMHpOBaHHWE HABBIKOB pPa3pabOTKH, peanu3alui M OOIIECTBEHHOW TMPE3CHTAIMH OOYYaArOIIMMUCS
pE3yNbTATOB MCCIIEIOBAHUS, UHIMBUAYAIbHOTO MPOEKTA, HAIIPABICHHOTO HA PELICHUE HAYYHOM, JMYHOCTHO
U (UJTM) COIMAJIbHO 3HAYUMO MPOOIIEMBI.

— c(popMHUPOBAaHHOCTH MOTHMBALIMM H3YYEHUS MAaTEMAaTUKH, TOTOBHOCTH M CIOCOOHOCTH Yy4alluXcs K
CaMOpa3BUTHIO, JINYHOCTHOMY CaMOOTPEIENIEHUI0, TIOCTPOEHUIO0 MHAWBUIYaIbHOW TPAaeKTOPUHM B H3yYEHUHU
peIMeTa;

— c(OPMUPOBAHHOCH Y YYAIIUXCS CIIOCOOHOCTH K OPTaHMU3AIMH CBOEH Yy4eOHOU MEesSTEIbHOCTH MOCPEACTBOM
OCBOCHHS JIMYHOCTHBIX, MO3HABATEIbHBIX, PETYJISATHBHBIX M KOMMYHUKATHBHBIX YHHUBEPCAIbHBIX yUEOHBIX
JIelcTBHiL,



- C(bOpMI/IpOBaHHOCTI: CHGI_[I/I(I)I/I‘-IGCKI/IX 1 MaTCMaTHKHU cTuIeH MBIIIJICHUA, HGO6XO,Z[I/IMBIX JJIA
IMOJIHOIIEHHOI'O (bYHKI_[I/IOHI/IpOBaHI/IH B COBPEMCHHOM O6I_HCCTBC, B YHYaCTHOCTHU, JIOTUYE€CKOro,
AITOPUTMHUYCCKOI'O U 3BPUCTHYCCKOIO,

— cOpMUPOBAHHOCTh YMEHHUH MPEACTABIATh HHPOPMAIIUIO B 3aBUCUMOCTH OT IMOCTABIICHHBIX 33/1a4 B BUJIC
TaONHUIBI, CXEMbI, rpaduKa, JUarpaMMbl, UCIOJIL30BaTh KOMIIBIOTEPHBIC MPOrpaMmbl, MHTepHET mpu ee
o0paboTke;

— OBJIQJICHHE yUYalIUMHUCS MAaTEMaTUYECKUM SI3BIKOM U almapaToM Kak CPEeJICTBOM OMHCAHUS U UCCIICIOBAHUS
SBJICHUH OKPY’KaIOILIEro MUPA;

— OBJIaQICHHUC CUCTEMOM MaTEeMaTHYCCKHUX 3HaHHﬁ, YMGHI/Iﬁ 1 HaABBbIKOB, HGOGXOHI/IMHX AJid pCHICHUA 3a1a4
HOBCGHHCBHOP'I KHU3HHU, U3YUYCHHUA CMCKHBIX JUCHUIIINH W ITPOAOIZKCHUA O6pa3OBaHI/I${;

YyeonsiM mmanom MOY «M3HockoBckas COIl» Ha w3ydeHHME MaTEMaTUKH B CPEIHEH IIIKOJIe
orBeneHo: 10 kiracc- 6 y4eOHBIX yaca B Henenro , 11 kitacc- 6 y4eOHBIX Yaca B HEJIGNIO , B TCUCHUE KaXI0TO
roja o0yuenusi; Bcero 402 yacos.

PaGouyro mporpammy peanu3yroT y4eOHHUKH:

- AnreOpan Hauanma mareMatudeckoro ananm3a 10 kiacc: yueb. s oOmieoOpa3oBaTelbHBIX.
opranmu3auuii/ yriyonenHoro ypoBHs — [A.I. Mep3msak,JI.A Homuposckwuii,B.M.IlonsikoB]; mox pen.
B.E.ITogonbckoro. — 3-e u3a. — M.: «Benrana-I'pad», 2020.

-AnreOpan Havanma MareMaTudeckoro ananmm3a 11 kmacce: ydeO. s 0o0meoOpa3oBaTelbHBIX.
opranmuzanuii/ yrimyonennoro ypoBus — [A.I. Mep3mik,J.A Homuposckuii,B.M.IlonskoB]; mox pexn.
B.E.ITomonkckoro. — 3-¢ uzn. — M.: «Benrana-I'pag», 2020.

-I'eomerpus 10-11 xnace: yueO. anst o0uieo0pa3oBaTeIbHbIX. OPraHu3alnii/0a30BOro U yriyOJIeHHOTO
yposus [JI.C.Atanocsu,B.®.byry308,C.b.Kagomiies |;-? ¢ uza.-M «IIpocsemenue»,2020-255¢.

B yueOHOM mpeamere MareMaTHMKa MOKHO BBIIEIHTH CIEAYIOLIME OCHOBHBIE COJAEp)KaTeIbHbIC

nuHUY: «Yucaa 1 BeIHYnHbD, « BbIpazkeHus», «YpaBHEHNs U HEPABEHCTBA», « DYHKIUMY», «DJTeMEHThI
MAaTeMaTH4YeCKOro aHa/In3a», «BepossTHocTh M cratucTHKa. PaGoTa ¢ naHHBIMIY, «AJredpa U HavyaJjia
MATEMATHYECKOr0 aHAJM3a B HMCTOPUYECKOM PpPa3BUTHH», «[lapaijieibHOCTHL B NPOCTPAHCTBEY,
«I[lepneHANKYJSIPHOCTH B MNpPOCTPaHCTBe», «MHororpannukm», «KoopamHaTsl U BeKTOpbI B
npocrpancree», «Tena Bpamenus», «O0bémbl Tea. Ilnomans chepob», «['eomeTpust B HCTOPUUYECKOM
pa3zBUTHI.
B paznene «Uuncaa v BeJIHYUHBDY PACIIUPSCTCS TIOHATHE YUCIA, KOTOPOE CIYKUT (PYHIAMEHTOM THOKOTO U
MOII[HOTO afapara, UCIOJIb3yeMOr0 B PEIICHUH MaTeMaTHYeCKHX 3aJad W B PEHICHUH 3a/1ad CMEeXHBIX
TUCHUIIMH. Matepuan [aHHOTO pasjiefia 3aBepIiaeT COACPKATEIbHYI0 JIMHUIO IIKOJIBHOTO Kypca
MaTeMaTuKu «Yucaa U BETUIHHBD).

OcoOeHHOCThIO pa3nena « BeipameHus» sBIsSETCS TO, YTO MaTepual M3ydyaeTcs B pa3HbIX TeMax Kypca:
«[lokazatenpHass u Jorapupmuueckas QyHkuum», «TpuronHomerpuyeckne GyHkIM», «CTeneHHas
byuknus». Ilpu wu3ydeHun storo paszaena QopMmHupyeTcs MpeAcTaBIeHHE O NPUKIATHOM 3HAUYE€HUU
MaTeMaTHKH, O MEPBOHAYAIBHBIX MPUHIUIAX BBIYMCIN- TEIbHOM MaTeMaTuku. B 3amaun n3ydeHus pasaena
BXOJIUT Pa3BUTHE YMEHUS pelliaTh 33aJjaul palliOHAJIbHBIMU METO/IaMU, BHOCUTh HEOOXOAMMbIE KOPPEKTUBHI B
XOJI€ pEeUICHMS 3a4a4u.

Oco0eHHOCTBIO pa3zienia «YpaBHEHHUSI U HEPABEHCTBA» SIBISIETCS TO, YTO MaTepUal M3ydaeTcsl B pa3HBIX
temax Kkypca: «lloka3zarenpHas u norapudmudeckas GyHKIUN», «TpUroHOMETpHUECKHE (DYHKITUNY,
«Ctenennas GpyHkuus». Marepuan TaHHOTO pa3jiesia HOCUT MPUKIATHON XapaKTep U yUUTHIBAET B3aMOCBS3b
CUCTEMBbI HaY4YHBIX 3HaHUHA U MCTOAa IIO3HAHUA — MATEMATUYCCKOro MOJCIUPOBAHHA, ITPCACTABIIACT
IIUPOKHUE BO3MOKHOCTHU IS pa3BUTHUA AJITOPUTMHUYCCKOI'0 MBIIIJIICHHA, o0ecIrieunBaeT OIBIT HpOHYKTHBHOﬁ
JESTEIbHOCTH ISl PA3BUTHS MOTHBAIIMH K OOYYCHHIO M UHTEIUIEKTA.

Paznen « @yHKIMW» PACHIUPSIET KPYT 3IEeMEHTapHBIX (DYHKIIHIA, H3yUYEeHHBIX B Kypce anredpsl 7—9 Kiaccos,
a TaKkKe METOJIOB MX MccienoBaHus. Llenplo u3ydeHus JaHHOTO paszena sBiseTcs (OPMHUPOBAHUE YMEHUS
COOTHOCUTBH PEAJIbHBIE 3aBUCUMOCTH M3 OKPYXKAIOLIEH KU3HU U U3 CMEKHBIX JUCLMIUIMH C 3JIEMEHTAPHBIMU
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(GYHKIUSAMH, HCIONB30BaTh (PYHKIIMOHAIBHBIE TPEACTAaBICHUS g pemeHus 3anad. CoOTBETCTBYIOUIUI
MaTepHuall CIIOCOOCTBYET DPa3BUTHIO CAMOCTOSATENBHOCTH B OpraHU3allMd W TPOBEICHHH WCCIICIOBAHHIA,
BOOOpPaKEHUS M TBOPUECKHUX CIIOCOOHOCTEH yJamuxcsl.

Marepuan pazziena «JaeMeHThl MATEMATHYECKOr0 aHAJIN32», BKIIOYAOIINN B ce0st Tembl «[Ipon3BoaHas u
e nmpuMmeHeHue» u «MHTerpan u ero npuMeHeHue», GopMUpPYeT MpeAcTaBIeHUs 00 O0IUX UACSIX U METOAaX
MaTeMaTUYeCKOro aHanu3a. Llenp u3yueHus pasjena — IpPHUMEHEHUE ammapara MaTeMaTHYecKOro aHajlu3a
JUISL pellleHusT MaTeMAaTUYeCKUX W NPaKTHYEeCKHX 3ajlad, a TakKe HJs JI0Ka3aTelbCTBa psla TeopeM
MaTEMaTUYECKOT0 aHAJIM3a U TEOMETPUH.

Conepxxanne paszznena «BeposiTHocTh M craTucTHka. PadoTra ¢ JaHHBIMHY PAcCKphIBACT NPUKIATHOE U
NPaKTUYECKOe 3HAYCHHE MaTeMaTHKH B COBPEMEHHOM Mupe. Marepuan AaHHOTO pasjenia CIiocoOCTBYET
(GbOopMUPOBAHHIO yMEHHUS BOCIPUHHMATh, MPEACTABIATh U KPUTUYECKU aHAJIM3UPOBaTh HH(OpMaIHNIO,
MPEJICTABICHHYIO B PA3JIMUHBIX (hopMax, MOHMMAHHUIO BEPOSITHOCTHOTO XapaKTepa pealbHBIX 3aBUCUMOCTEH.

Pa3neJ1 «A.ﬂreﬁpa H Hayajla MaTEeMAaTHYCCKOr0 aHa/ilu3da B MHCTOPHYECKOM Pa3sBUTHHU) II03BOJIACT
C(l)OpMHpOBaTI) MMpEaACTAaBICHUE O KYJIBTYPHBIX W HCTOPHUYCCKUX (baKTOan CTaHOBJICHHUA MaTCMAaTHKH KakK
HAayKH, O OCHHOCTU MAaTCMAaTUYCCKUX 3HAHHUI U UX MNPUMCHCHUH B COBPEMCHHOM MHUPE, O CBA3M HAYYHOI'O
3HAHUA U HCHHOCTHBIX YCTaHOBOK.

B paznene «Ilapa/ieJibHOCTh B POCTPAHCTBE» BBOAUTCA MOHATHE MAPAUIEIIbHOCTU NPSIMOM U TJIOCKOCTH,
KOTOpOE CIY>KUT (DYyHIaMEHTOM TMOKOTO U MOIIIHOTO alapara, UCHOJIb3yeMOr0 B PEIICHUU F€OMETPHUECKUX
3a7ad4.

B 3amaun uzyuenus paznena «IllepneHauKyJIAPpHOCTH B MPOCTPAHCTBE» BXOAUT Pa3BUTHE YMEHUS peLIaTh
3a[a4uu palMOHAIbHBIMU METO/1IaMHU, BHOCUTb HEOOXOIMMbIE KOPPEKTUBBI B XOJI€ PELLICHUS 3aJauu.

OcobenHocThIO  pa3zena « MHOTOrPAaHHUKW» SBISICTCS  TO, YTO MaTepuan JaHHOTO pasjiena HOCHT
NPUKIAJHOW XapaKTep W YYHUTHIBACT B3aMMOCBS3b CHCTEMbl HAYYHBIX 3HAHUH M METOAA TO3HAHUS —
MaTCMaTU4YCCKOro MOJACJIMpOBaHuA, 06JIaI[aCT IMUPOKUMHU BO3MOKHOCTAMH IJIA PA3BUTHA AJITOPUTMHYCCKOIO
MBIIUICHHSI, 00ECTIEYNBAET OMbBIT MPOJAYKTUBHOM NEATENbHOCTH, 00€CIeUNBAIONINIA Pa3BUTHE MOTHBAIIUU K
00YYEHUIO U UHTEIIJICKTA.

Paznen «KoopauHaThl M BEKTOPBI B MPOCTPAHCTBE» PACIIMPSET MOHATHUSA, U3yUYEHHBIE B KypCce T€OMETPUHU
7—9 xnaccoB, a Takke METOAbI UccaenoBaHus. L{enblo u3ydeHns JaHHOTO pasjiena ABiseTcs GOpMUpPOBaHUE
YMEHUS MPUMEHSTh KOOPAMHATHBIM METO ISl PeIICHUs Pa3InYHbIX T€OMETPUYECKHX 3a/1a4.

Marepuan pazgena «Tesia BpameHHs» CIIOCOOCTBYET Pa3BUTHIO CaMOCTOSITEIbHOCTH B OpraHU3alluM U
IIPOBEJICHUH UCCIIEI0BaHUM, BOOOPAKEHUSI U TBOPUYECKUX CIIOCOOHOCTEN yJalIuxcs.

Marepuan pasnena «O0bémbl Tea. Ilaomans chepb» popmupyeT mnpeicTaBieHus 00 oOMMX HAEIX U
METOJaX MaTeMaTH4YeCKoro aHaiau3a M reomerpuu. llenp wu3ydeHus pasgena — [IPUMEHEHHE
MaTeMaTHYeCKOro ammapara Jajis peleHHs MaTeMaTHUeCKUX U MPaKTHYeCKUX 3ajJad, a Takxke s
JI0Ka3aTeIbCTBA PAJla TEOPEM.

Paznen «"'eomeTpusi B HCTOPHUYECKOM Pa3BUTHH TI03BOJISIET CHOPMUPOBATH MPEICTABICHHUE O KYJIbTYPHBIX
U UCTOPUYECKHX (DaKTOpax CTAaHOBJICHHUS MAaTEMAaTUKH KaK HAyKH, O IIEHHOCTH MAaTeMAaTUYEeCKUX 3HAHUH U UX
IIPUMEHEHNI B COBPEMEHHOM MUPE, O CBA3W HAYYHOI'O 3HAHUS U LIEHHOCTHBIX YCTAaHOBOK.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA MATEMATHKH 10-11 KJIACCOB

JInuHOCTHBIE pe3yabTaThl:

1) BociuTaHue pOCCUICKOM Tpa’kAaHCKON MACHTUYHOCTH: NATPUOTU3MA, YBaXKeHHUs K OTeuecTBy, OCO3HAHUS
BKJIaJ]a OTEYECTBEHHBIX YUEHBIX B pa3BUTHE MUPOBON HAYyKH;
2) ¢opmHupoBaHHE MHMPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHsS HAyKu U
00OLIECTBEHHON IIPAKTHUKHY;

3) OTBETCTBEHHOE OTHOIIEHHME K OOY4YEHHUIO, TOTOBHOCTh M CIIOCOOHOCTb K CaMOpa3BUTHIO MU
camM0o00pa30BaHUIO HA MPOTHKECHUH BCEH KU3HH; CO3HATEIBHOE OTHOIIECHHE K HEMPEPHIBHOMY 00Pa30BaHUIO
KaK yCJIOBHIO yCIIEHIHOM Npo(hecCHOHAIbHON U O0LECTBEHHON JeSITENbHOCTH;
4) oco3HaHHBIH BBIOOP Oyaylied MPo(ecCHOHAIBLHOW JAEATEIIbHOCTH Ha 0a3e OPUEHTHPOBAHUS B MHPE
npodeccuil 1 NpohecCHOHATBHBIX MPEANOUYTEHUH; OTHOIIEHUE K MPO(ECCHOHAIBHON IEATEIbHOCTH KakK K
BO3MOXXHOCTH y4YacTHsi B PEIICHUH JIMYHBIX, OOIIECTBEHHBIX, I'OCYJAapCTBEHHBIX M OOLICHAIMOHAIHHBIX
npobaeM; (HopMUPOBaHHE YBAXKUTEIBHOI'O OTHOLIEHHS K TPYHy, Pa3BUTHE OIBITA Y4acTHs B COLMAIBHO
3HAYUMOM TPYIIE;

5) yMeHue KOHTPOJIMPOBATh, OLIEHUBATh U aHAIU3UPOBATh MIPOLIECC U Pe3yJbTaT Y4eOHOH U MaTeMaTHUECKOM
NeSITEIIbHOCTH;

6) yMeHHeE YIpaBIIsATh CBOEH 1103HaBATEIbHOMN 1EATEIIbHOCTBIO;
7) yMmeHue B3aUMOJEICTBOBATh C OJHOKJIACCHMKaMH, JAETbMHM MIIAJIIEr0 BO3pacTa M B3pOCIBIMU B
00pa3oBaTeNbHON, OOIECTBEHHO-10JIE3HOM, y4eOHO-HCCIIe10BATEIbCKON, IPOEKTHOM
U IPYyTUX BUJIAX J1€ATEIbHOCTH;

8) KPUTHUYHOCTh MBIIIJICHNS, MHULMATUBA, HAXO{YUBOCTb, AaKTUBHOCTh NPH PEILICHUM MAaTEeMaTHUECKUX 3a]1ay.
MertanpeameTHble pe3yJbTaThl:

1) ymMmeHHMe caMOCTOSITENIbHO OINpPENEIATh LEIU CBOEH NesTeIbHOCTH, CTaBUTh U (OPMYIHUPOBAThH Ui ceOs
HOBBIC 3a7]a4i B YUEO€;
2) yMeHHE COOTHOCHTb CBOM JEHCTBHS C IUIAHUPYEMBIMU pe3yJbTaTaMH, OCYLIECTBISATh KOHTPOJIb CBOEH
JeSITEIbHOCTH B MPOLIECCE TOCTHKEHUS Pe3yIbTaTa, ONpPeeiaTh CIOCOObI
NecTBUH B paMKax MpeUIOKEHHBIX YCIOBHUM UM TpeOOBaHM, KOPPEKTHpPOBaTb CBOM JAEHCTBHS B
COOTBETCTBUU C U3MEHSIOLICHCS CUTyalluEeH;

3) yMeHHe caMOCTOSATEIbHO NPUHUMATh PELICHMs, MPOBOJIUTH AHAIMU3 CBOEH [EATENbHOCTH, NMPUMEHSATh
pa3IUYHbIE METO/IbI TIO3HAHMUS,
4) BnageHre HaBbIKaMU TIO3HABATENIbHON, Y4eOHO-UCCIE10BaTEIbCKON U IPOEKTHON JAESTENbHOCTH;

5) ¢opMupoBaHHWE TOHSTHIHOTO armapaTa, YMEHHUs CO3/JaBaTh OOOOIIEHHUs, YCTAaHABIWBATh AHAJIOTHH,
KJaccu(pUIUPOBaTh, CAMOCTOSTENILHO BEIOUPATh OCHOBAHUS U KPUTEPUH IS
KJaccuukanuu;

6) yMeHHME YCTaHaBIUBATb IPUYMHHO-CIECICTBEHHbIE CBA3HM, CTPOUTH JIOTUYECKOE pacCyKICHHUE,
YMO3aK/II04eHNe (MHIYKTUBHOE, IETYKTUBHOE U 110 AaHAJIOTUH) U JIEJIaTh BbIBOIBI;

7) ¢dopmupoBaHHE KOMIIETEHTHOCTH B OOJAaCTH HCIOJB30BaHUS HH(OPMAMOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH;

8) yMeHue BHJIETh MAaTeMAaTHUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIEMHOIN CUTYyallMH B APYTHX JAUCLUILINHAX, B
OKpY>Karolleu KNU3HH;
9) yMeHHe CaMOCTOSATENbHO OCYLIECTBIATh TOMCK B PAa3IUYHBIX HCTOYHUKAX, OTOOp, aHaIu3,
CUCTEMAaTH3alMI0 U Kiaccu(pUKalnio HHGOpMALIUK, HEOOXOAUMOM /JIsl pelIeHHs] MaTeMaTHUYeCKUX IpobiieM,
NPECTaBIATh €€ B MOHATHOM (hopme;
NPUHUMATH PEUICHHE B YCJIOBHUSX HEMOJHON MM W30BITOYHOW, TOUHON WIIM BEPOSITHOCTHOW HH(OpMAINH;
KPUTUYECKH OIICHWBATh U UHTEPIPETHUPOBATH MHPOPMALIUIO, TOIYYAEMYIO U3 PA3TUYHBIX HCTOUHUKOB,

10) yMeHue Hcnonb30BaTh MaTeMaTHYECKHE CPEACTBA HArNIAIHOCTU (TpaduKu, TaOIUIBI, CXEMbI U JIp.) JJIs
WUTIOCTPALVK, MHTEPIIPETALINN, apTyMEHTALUH;

11) ymeHue BBIABUTaTh TUIIOTE3BI IPU PEIICHUU 337a4, TOHUMAaTh HEOOXOAUMOCTh UX ITPOBEPKU;

12) noHuMaHue CyIIHOCTH aJrOPUTMHUUYECKUX NMPEANMCAHUN U YMEHHUE 1€ CTBOBATh

B COOTBETCTBUU C IPEMIOKEHHBIM aJITOPUTMOM.



IIpenmeTHbIe pe3yJIbTaThI:

1) oco3HaHME 3HAUEHUS] MAaTEMATUKHU JJIs1 IOBCEHEBHOM KU3HH YEJIOBEKA;
2) mpeAcTaBiICHHE O MaTEeMaTHYECKOH Hayke Kak cdepe MaTeMaTHUeCKOW NesTeIbHOCTH, 00 3Tamax eé
pa3BUTHS, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIUBUIIM3ALINY;
3) yMeHue ONUCBHIBATH SBJICHHUS pEAJbHOIO MHpAa Ha MaTEMaTHMYECKOM SI3bIKE; IPEACTABIECHUE O
MaTeMaTHYECKUX MOHATUAX U MAaTEMAaTHUECKUX MOJIENIAX KaK O BaXKHEHUIIIEM HHCTPYMEHTAPHH, O3BOJISIOILEM
ONMCHIBATh U U3y4YaTh Pa3HbIE MPOLIECCHI U ABJICHUS;
4) npencraBieHre 00 OCHOBHBIX MOHATHSX, UESIX U METOJaX aJireOpbl U MaTEMaTHYECKOT0 aHAJIN3a;
5) mpexacraBiieHuE O MpoLEccax U SBICHUSAX, MMEIOIIMX BEPOSATHOCTHBIM XapakTep, O CTATUCTHUYECKUX
3aKOHOMEPHOCTSX B pEaIbHOM MHpE, 00 OCHOBHBIX ITOHATHUSAX JIEMEHTApHON
TEOPHH BEPOSATHOCTEH; YMEHNE HAXOIUTh U OLIEHUBATh BEPOSTHOCTH HACTYIUICHHUS COOBITHH B MPOCTEHIINX
IPAaKTUYECKUX CUTYallUsIX U OCHOBHBIE XapaKTEPUCTUKH CIy4aliHbIX
BEJIMYUH;
6) BlaJeHHEe METOJaMH J0Ka3aTelIbCTB M alrOPUTMOB pEIICHUS; YMEHUE HUX NPUMEHSATh, MPOBOJIUTH
JI0Ka3aTeIbHBIE PACCYKICHUS B XOZ€ PELICHUS 3a/ay;
7) NpakTUYeCKU 3HAYMMbIE MaTeMaTHUYECKHE YMEHHS M HaBBIKU, CIIOCOOHOCTh MX HNPUMEHEHHUs K pPEIICHUI0
MaTeMaTUYECKUX U HEMaTeMaTHUECKUX 3ajiad, Iperoaramnue yMeHue:
* BBITMOJIHATH BBIYUCICHUS C IEHCTBUTEIbHBIMU U KOMILJICKCHBIMHU YUCIIAMH;
* pemiath paloHaIbHble, UppallOHATIbHbBIE, [I0KA3aTEIbHbIE, CTEICHHbIE U TPUTOHOMETPUYECKUE YPABHEHNUS,
HEpaBEHCTBA, CUCTEMbl YPAaBHEHUH 1 HEPABEHCTB;
* pelaTh TEKCTOBbIE 33J]a4l apU(PMETUYECKUM CIIOCOOOM, C TOMOIIBIO COCTaBJICHUS U PEIICHUs YpaBHEHUH,
CHCTEM YpPaBHEHUI U HEPABEHCTB;
* HCIIOJIb30BaTh aNreOpanyecKuil <«I3bIK» JJI1 OMNMCAHUS IPEIMETOB OKPYKAIOLIEro MHUpa M CO3JaHUS
COOTBETCTBYIOIIMX MAaTEeMaTUUYECKUX MOJIEIICH;
* BBIOJNHATH TOXIECTBEHHBIE IPEOOPA30BAHMSA PAIMOHAIBHBIX, HPPAUOHAIBHBIX, TTOKA3aTEIbHBIX,
CTETIEHHBIX, TPUTOHOMETPUYECKUX BBIPAKEHUIA;
* BBIIIOJIHATH ONEpALMU HaJl MHOXKECTBaMU;
* McCIeI0BaTh (PYHKIMHU C TOMOIIBIO TPOU3BOIHON U CTPOUTH UX Ipaduku;
* BBIYUCIIATH IUIOMIAAU GUTYp U 0OBEMBI TE C TOMOUIBIO ONPEAEIEHHOTO HHTErpaa;
* IPOBOJIUTH BBIYHUCIICHNE CTATUCTUYECKUX XapaKTEPUCTHUK, BHITOIHATH TPUOINKEHHBIE BEIYMCICHNS;
* pemath KOMOMHATOPHBIE 3aauu.
8) BiajieHUe HaBbIKaMH HMCIOJIb30BAHUS KOMITBIOTEPHBIX MPOTrPaMM MPHU PELIEHUN MaTEeMaTHYECKUX 3a/1a4.

IInanupyemble pe3yibTaThl H3y4YeHUs] Y1eOHOI0 NMpeaMeTa
10 knace
1.IloBTOpEHNE N pacIIMpeHne CBeJeHUH 0 (PYHKIUH

Buvinycknux nayuumcs:
® [IOHMMAaTh TEPMUHOJIOTHIO U CUMBOJIMKY, CBS3aHHBIE C MMOHATHEM MHOKECTBA;

¢ BLIIIOJHATH OICpallluu HAJA MHOXKCCTBAMH, YCTAHABJIMBATH B3daMMHO OAHO3HAYHOC COOTBCTCTBUC
MCXKIAY MHOXCECTBaAMU

Bbll’lyCKHuK noydunt 603MOACHOCNIb.!

® Da3BUTh MNPEJCTABICHUE 3HAYEHUE MATEMaTHUYECKOW HAyKW JUIsl PEIICHHWS 3a/1ad, BO3HUKAIOIIMX B
TEOPUHU U MPAKTUKE; IMUPOTY U OTPAHUUYEHHOCTh TPUMEHEHUS MATEMATHYECKUX METOJOB K aHAIU3Y U
MCCJICTOBAHHIO TIPOIIECCOB U SIBJICHUI B IPUPOJIE U OOIIECTBE;

® Da3BUThH NMPEACTABICHUE O 3HAYECHHUE MPAKTUKHU U BOIPOCOB, BOSHUKAIOIINX B CAMON MaTeMaTHUKe, JJIs
(GbopMHUPOBaHMS M PA3BUTHS MAaTEMAaTUUECKON HAYKU;

® OCBOWTH UJCU PACHIMPEHUS YHCIOBBIX MHOKECTB KaK CIIOcO0a MOCTPOCHUS HOBOTO MaTEMaTHUECKOTO
arnmapara i peleHHs TPaKTUYECKUX 3a7a4 U BHYTPEHHUX 3a/1a4 MATEMATHUKU;

7



pa3BUTh METOIBI M PE3yJNbTaThl AITeOpPhl U MATEMATUYECKOTO aHAIM3a Uil MMOCTPOCHUS MOJEICH
peanbHBIX MTPOLECCOB U CUTYALUH.

2.CteneHHast pyHkumsi

Bbll’lyCKHMK HAY4umcs:

OTKCHIBATh TOHATHS: CTCTICHHAs (YHKIMS C HATypaJIbHBIM IOKa3aTeneM, CTereHHas (DYHKIHS C
[EeNBIM  TIOKa3aTesneM, (YHKIUS KOPEHb n-H CTEMEeHH, CTENeHHOW (YHKIUU C paldOHAILHBIM
IoKa3aTeJieM;

JaBaTh OIpPENEICHUs] KOPHS n-il cTeneHu, apuMETHYEeCKOro KOPHS N-i CTENCHH, CTENCHH C
palMOHAIIBHBIM TIOKA3aTEJE€M, PAaBHOCWIBHBIX YpPaBHEHUW, YPAaBHEHUS CJICICTBUS, PABHOCHIIbHBIX
HEpPABEHCTB, HEPABEHCTBA CJICACTBUSI;

MOHUMaTh W JOKa3blBaTb TEOPEMBI: O CBOWCTBAaX KOpPHA N-i CTENEHU, O CBOMCTBAX CTENEHHU C
parioHaIbHBIM [OKA3aTeIeM, O PaBHOCWIBHBIX MPeoOpa3oBaHUSAX HPPANUOHAIBHBIX YpaBHEHUHU, O
PaBHOCHJIBHBIX ITPeoOpa30BaHUSIX HPPALIMOHAIILHBIX HEPABEHCTB.

Bbll’lyCKHuK nouaydunt 603MOAHCHOCNIb.

HpI/IMeHHTb N3YUCHHBIC OIIPEACIICHUA, TCOPEMbBI U (bOpMYHBI K pCHICHUIO 3aaa4.

3.BBenenne B cTepeoMeTpHIO

Bbll’lyCKHuK HAy4umcs.

NePEYHCIIATh U OMMCHIBATH OCHOBHBIE TIOHATHUSI CTEPEOMETPHH;
MOHUMAaTh AKCHOMBI CTEPEOMETPUHU. PazbsCHATh M WILTIOCTPUPOBATH akCHOMBI. CriocoObl 3amaHus
TUTOCKOCTH B MPOCTpaHCTBE. POPMYIMPOBATh U JOKA3BIBATh TEOPEMBI — CIIEIICTBHS U3 aKCHOM;
IOHUMATh U JI0Ka3bIBaTh T€OMETPUUECKUE YTBEPKICHUS;

OIKCBIBATh BUABI MHOTOTPAHHUKOB (MTUpaMua, TETpadp, NpU3Ma, NPsIMOYTOJIbHBIN Mapaieenunesn,
Ky0), a TaKkKe X 3JIEMEHThI (OCHOBaHHUs, OOKOBBIE IpaHu, p€Opa OCHOBaHMsI, OOKOBBIE pEOpa);
BJIAJIETh TEOMETPUYECKMMHU TMOHATHUSAMH TPH pEIISHUH 3a7a4 W MPOBEACHUH MaTeMaTHYeCKHX
paccyXIeHuin

Bbll’lyCKHuK nouaydunt 603MOAHCHOCNIb.

Pa3BUTb BO3MOXHOCTU TCOMETPHUUCCKOIO s3blKa KaK CpPEACTBA OIIMCaHUA CBOICTB PCAIBbHBIX
MMpEaAMCETOB U UX B3AUMHOT'O PACITOJIOKCHU A,

HCIIOJIB30BaTh YHI/IBepCEL]'II)Hblf/'I XapaKTEp 3aKOHOB JIOTUKW MATCMAaTHYCCKUX paCCY)KJIGHI/II\/II, ux
MPUMCHUMOCTD B pa3JIMYHBIX 00J1aCcTSIX YeIIOBEUECKOM ACATCIIBHOCTH,

MNPUMCHATE  Pa3JIMYHBIC Tpe6OBaHI/I$[, NpEABABIACMBIX K JO0Ka3aTrCJbCTBaM B MATCMATHKCE,
€CTCCTBCHHBIX, COONNAJIbHO-OKOHOMUYCCKHX U TYMAaHUTAPHBIX HAYKAaX, Ha IIPAKTHUKE,

BO3MOXHOCTb IIOCTPOCHUSA MATEMATUYCCKUX TeOpI/Iﬁ Ha aKCHOMaTHYECKOM OCHOBC, 3HAQUYCHUC
AKCUOMATHUKHU I JPYIrUux obOacTel 3HaHUS U AJI TIPAKTUKA



4. Tpuronomerpuyeckue pyHKIuu

Buvinyckuux nayuumcs:

MOHUMATh OMpEJIeNIeHNs HAauOOJbIIEr0 U HAUMEHBUIEr0 3HAYeHMH (PYHKUMU, YETHONH M HEUETHOU
byHKIMA, 00paTUMON (PYHKITMH, B3aUMHO OOpaTHBIX (YHKIIMH, OMpEAeNICHUs 00JacTH OMpeneacHus
ypaBHEHUN (HEPaBEHCTB), pPaBHOCWIbHBIX ypaBHEHUN (HEPABEHCTB), YypaBHEHHII-CIIEICTBUI
(HepaBEHCTB-CIICACTBHI1), MOCTOPOHHETO KOPHS;

MOHUMATh TEOPEMbI O CBOMCTBaX TPapUKOB YETHBIX M HEYETHBIX (DYHKITHIA,

HaXOAUTh HauOoJbIlIee W HAaUMEHblIee 3HaueHHs (QYHKIMM HAa MHOXECTBE MO €€ Tpaduky,
uccIeIoBaTh (DYHKIHIO, 33JJaHHYI0 (POpMYIIOii, Ha YETHOCTh, CTPOUTH I'paduKu QYHKIUH, UCTIOIb3Ys
YETHOCTh WJIX HEYETHOCTD;

npeoOpa30BbIBaTh TPUTOHOMETPUYECKHE BBIPAKEHUS Ha OCHOBE (opmyn cioxeHus; (Gopmyn
npuBefeHnus, (GopMyn IBOWHBIX W IOJIOBHHHBIX YIJIOB, ()OPMYT CYMMBI M Pa3sHOCTH CHHYCOB
(xocuHycOB), popMyI IpeoOpa3oBaHUs IPOU3BENCHUS TPUTOHOMETPUUECKUX (PYHKIIHUI B CyMMY;
MIOHUMATh OTPEICICHUs aPKKOCHHYCA, apKCUHYCa, apKTaHT€HCa, apKKOTAaHIeHCa, CBOMCTBAa 0OpaTHBIX
TPUTOHOMETPUUECKUX (PYHKIIHMI, METOJI Pa3JI0OKEHUS Ha MHOXKUTEIIH;

HAXOJUTh 3HAUYEHUS OOPATHBIX TPUTOHOMETPHUECKUX (DYHKIMH IS OTIEIbHBIX TaOIHMYHBIX 3HAUCHHUN
aprymMeHTa

Bbll’lyCKHuK nOJIyyum 603MONCHOCNb.!

NPUMEHSTHh U3yYCHHBIC ONPEACTICHHS, TEOPEMBI U (POPMYITBI K PEIICHHUIO 3a7a4, O CBOMCTBE (DYHKIIHIA,
HMCIOIIUX COUBMEPUMBIC IICPUObI;

pa3BUTh TPEJCTABIICHWE 3HAUCHHE MATEeMaTUYeCKOW HAyKH JUIS PElIeHUs 3a/Jay, BO3HUKAIOIIMX B
TEOPUU U MPAKTUKE; MIUPOTY U OTPAHMUYEHHOCTh MPUMEHEHHSI MAaTEMAaTUYECKUX METOJIOB K aHAIHU3Y U
MCCJIEIOBAHMIO TIPOIIECCOB U SIBJICHUH B TIPUPOJIE U OOIIIECTBE;

Pa3BUTh MPEACTABICHUE O 3HAUCHHE IIPAKTUKHU U BOIIPOCOB, BO3HUKAIOLIMX B CAMOM MaTeMaTUKe, AJis
dbopMUPOBAaHUS U PA3BUTHS MaTEMaTUYECKON HAYKH.

S.1apanienbHOCTH NPSIMBIX H IVIOCKOCTeE
Buinycknux nayuumcsi:

MOHMMATh U JI0Ka3bIBATh FEOMETPUUECKUE YTBEPKICHNUS;

CaMOCTOSITENILHO (hOPMYIHPOBATh OMNPENEIICHNUS TeOMETPUYECKUX (GUTYp, BBIABUTATh TMIIOTE3bI O
HOBBIX CBOMCTBaX M MPHU3HAKaX TI'€OMETPUYECKUX (UTIYp U OOOCHOBBIBaTb WJIM OIPOBEpPrarh HX,
000011aTh WM KOHKPETU3UPOBATh PE3yJabTaThl HA HOBBIX KJaccax (UTYp, IPOBOIUTH B HECIOXKHBIX
CIIy4asiX KJacCU(PUKALUIO (GUTYp MO pa3InYHBIM OCHOBAHUSM;

UCCIIeIOBaTh  YEpPTEX M, BKJIOYas KOMOMHauuu (uUryp, Hu3BJIEKaTb, HWHTEPHPETHPOBATH U
npeoOpa3oBbIBaTh HH(POPMALINIO, TIPEACTABICHHYIO Ha YepTexkax;

pemars 3a1a4u reOMEeTPUIECKOTO COAEP/KAHNS, B TOM YHCIIE B CUTYalHsX, KOTJa aJITOPUTM pELICHUs
HE CcJeAyeT SIBHO M3 YCJOBHS, BBINOJHATH HEOOXOAMMBIE Ui PELIECHUS 33Jayd JIOTIOJHUTENbHbIE
MOCTPOCHMS, UCCIIEI0BATh BO3MOYKHOCTh IPUMEHEHUS TeOpeM 1 (HOpMyII [Tl pellieHHs 3a/]1a4;

Bbll’lyCKHuK noydunt 603MOHCHOCNIb.!

MIPUMEHSATH TEOPEMBI O MAPAJUIEIIBHOCTH MPSAMBIX U IJIOCKOCTEN B IPOCTPAHCTBE NIPU

pElIeHUH 3a/1a4;

YMETb CTPOUTH CEYECHHs] MHOIOTPAaHHUKOB C HMCIOJb30BAaHUEM PA3JIMUHBIX METOAOB, B TOM YHUCIIE U
METO/A CIIE/OB;



® Pa3BUTb BO3MOXHOCTU TCOMCTPHUUYCCKOI'O s3bIKa KaK CPCACTBA OIIHMCaHUA CBOMCTB PCATIBbHBIX
npeaMEeTOB U UX B3AUMHOT'O pacnonomeHI/m.S

6. TpuroHomerpuyeckue ypaBHeHusl U HEPABEHCTBA
Buinycknux nayuumcs:

® HCIHOJIB3Yys TIOHATHS ApKKOCHHYCA, apKCHHYCAa, apKTAaHTeHCa, apKKOTAHTCHCA, pellarh MpOoCTeHIme
TPUTOHOMETPHUYECKUE YPABHEHHS,

® [IOHMMAaTh CBOMCTBA OOPATHBIX TPUTOHOMETPHUECKUX ()YHKIIHIA;

e crpouth rpaduku (QyHKOMH HA  OCHOBE TpaUKOB  HYETHIPEX  OCHOBHBIX  OOpaTHBIX
TPUTOHOMETPHUIECKHIX GbyHKIH; YIPOIIATh BBIPAXCHUS, CoJIepIKaIIue oOpaTHbIe
TPUTOHOMETPHUYECKUE (DYHKIIHH;

® pemath TPUTOHOMETPUYECKHE YPaBHEHUS, CBOISAIIUECS K allreOpandecKiuM ypaBHEHUSM, B YaCTHOCTH
pemaTh OAHOPOIHBIC TPUTOHOMETPUYCCKHE YPABHCHHSI TICPBOM M BTOPOH CTEICHHU, & TAKXKE PEIIaTh
TPUTOHOMETPHUYECKUE YPABHEHHS, IPUMEHSISI METO/] Pa3JI0KECHHS HA MHOXKUTEIIH;

® pemath MPOCTEHIIINE TPUTOHOMETPUUYECKHE HEPABCHCTRA.

Bbll’lyCKHuK nouaydunt 603MOAHCHOCNIb.

e pemarh NPOCTEHIINX TPUTOHOMETPUYECKUX YPABHEHUI;

® [IPUMEHATh U3YUYEHHBIE OIIPECIICHUs, TEOPEMbI U (POPMYJIBI K PEIICHUIO 33/1a4;

® pa3BUTh IPEICTABICHHE 3HAYCHHE MAaTEMaTHUYECKOM HAyKU U PELICHMs 3a]ad, BO3HUKAIOIIUX B
TEOPHUH U IPAKTUKE.

7.J1epneHINKYJIAPHOCTD NPAMBIX H INIOCKOCTEH
Buinycknux nayuumcs:

e T[IOHMMaThb  ONpEACNICHUs: yria  MEXIy  IEepeCceKaloUMMHUCI  OPsIMBIMHM;  yIjla  MEXIy
CKPELIMBAIOMIMMUCS TMPSAMBIMU; TMPAMOW, MEPHEHIUKYISIPHOW IUIOCKOCTH; yIrila MEXAY MNpsSMOU U
IJIOCKOCTBIO; yIila MEXKIy JBYMS TUIOCKOCTSMH; TEPIEeHIUKYISIPHBIX IUIOCKOCTEH; TOYeK,
CUMMETPUYHBIX OTHOCHUTEIBHO TUIOCKOCTH; (UTYp, CHMMETPUYHBIX OTHOCHUTEIBHO IUIOCKOCTH;
paccTosiHUus OT TOYKH 10 (UTYpBI; PACCTOSIHUS OT MPSAMOW JO TMapauleIbHOW el IUIOCKOCTH;
paccTOsSHUS ~ MEXAY  MapaUIelbHBIMM  TUIOCKOCTSIMH;  OOIIero  MEepHIeHIuKyiaspa  ABYX
CKPETUBAIOIINXCS MPSMBIX;

e T[OHMMaTh M  JIOKAa3blBaTh  NPHU3HAKU:  MEPIEHIUKYISIPHOCTH  MNPAMOM U IUIOCKOCTH,
NEePHEHANKYISIPHOCTH JABYX MIOCKOCTEH;

® TIOHMMAaTh U JOKa3bIBAaTh TEOPEMBI: O MEPIEHIUKYISIPE U HAKIOHHOW, MPOBEAEHHBIX U3 OJTHON TOUYKH;
0 TPEX MEPIEHIUKYISIPax; O MO OPTOrOHATBFHON MPOSKITMH BHIMTYKJIOTO0 MHOTOYTOJTbHUKA

Bbll’lyCKHuK noydunt 603MOHCHOCNIb.!

e pemarh 33Ja4d Ha JI0KA3aTeIbCTBO, a TAK)KE BBIUYMCIECHHUE: yIia MEXIy NPSIMBIMH, YIJIA MEXIY
MPSIMOM M IUIOCKOCTBIO, YIila MEXY IJIOCKOCTSIMHU, PACCTOSHUSA OT TOYKH 10 MPSMOM, PACCTOSIHUS OT
TOYKM [0 IUIOCKOCTH, PACCTOSAHMS MEXAY CKPCIIMBAIOLUMUCA MPAMBIMU, PACCTOSHHUSA MEKIY
NapauIeIbHBIMU IIJIOCKOCTSAMHU, IUIOIIAIH OPTOrOHAIBHON POEKINUHU BBITYKIOTO MHOTOYTOJIbHUKA;

® Dpa3sBUTh BO3MOXXHOCTH TI'€OMETPUYECKOrO s3bIKa KaK CpEACTBA OIMCAHUS CBOMCTB pEaJbHBIX

MNpEaAMETOB U UX B3aUMHOI'O PACIIOJIOXKCHUA.
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8.I1pou3BoaHAasi U €€ MPUMeHeHHe
Buinycknux nayuumcsi:

® [IOHATUE TMPOU3BOAHON (yHKIMM, (U3NYECKOTO U TE€OMETPUUYECKOrO CMbICIA MPOU3BOJHOM;
INPOM3BOJHONW  CTENEHW, KOpHs; HpaBuia  JuddepeHIUpoBaHus;  (GOpMYNIbl  NPOU3BOJHBIX
DIIEMEHTApHBIX (DYHKIWIA; ypaBHEHHE KacaTelbHOW K rpaduky (yHKIHH; aJrOPUTM COCTABICHHS
YPaBHEHHUs KacaTelbHOM;
® [IOHSTHE CTAlMOHAPHBIX, KPUTUYECKUX TOUEK, TOUEK SIKCTPEMYMA;
® [IPUMEHSTH MPOU3BOAHYIO K UCCIIECTIOBAHNIO (DYHKIIMK U ITOCTPOSHUIO TPahUKOB.
Buvinycknux nomyuum 603mM0CHOCHb.!

® [IOHUMAaTh W JIOKA3bIBaTh TEOPEMBI: O HEMPEPBIBHOCTH aupdepeHrupyeMoil GyHKIHH, O MpaBUIax
BBIYMCJICHHSI TIPOU3BOIHOM, O MPU3HAKE MOCTOSTHCTBA (DYHKIMH, O TIPU3HAKE BO3pacTaHus (yObIBaHUS)
GbyHKIMH, O MPU3HAKE TOYKH MaKCUMyMa (MHHHMYMa), O IIPU3HAK BBITYKJION BBEPX (BHU3) (QYHKIUY;

® [IOHUMATh MPEJCTABICHUE O MPUMEHCHHH T'€OMETPUICCKOTO CMBICIIA TTPOU3BOTHOM U MEXaHWUYCCKUN
cMbIcibl TeopeM: @epma, Poss, Jlarpanixka;

® [IPUMCHSTh U3YUYCHHBIC ONPEIEIICHUS, TEOPEMbI U (POPMYIIBI K PEIICHUIO 33]]auB Kypce MaTEMaTHKH U
CMEKHBIX TUCITUTUTHHAX.

9.MHOrorpaHHuKHU
BoinyckHuk Hayuumcsi.

® ONNCHIBATH IIOHATHSA: TEOMETPUYECKOE TEJ0, COCEIHHE TIpaHW MHOIOTPAaHHUKA, IUIOCKHHA YIoJl
MHOTOI'DAHHMKA, JBYI'PAHHBIA YroJl MHOTOIPAaHHMKA, ILIOIIAJb ITOBEPXHOCTM MHOIOTPAaHHUKA,
JMaroHAJIbHOE CEYEHUE IIPU3MBI, IPOTUBOJIEKALUE IPAHU [TapajuIeIICUIe]a, JUarOHAIBHOE CEUCHHE
IIPU3MBI U TUPAMUBbI, yCEUEHHAS TUPAMU/JIA;

e [IOHMMAaTh OIPEACIICHUsS: MHOTOIDAHHMKA, BBITYKJIOIO MHOIOTPaHHUKA, MPU3MBI, IIPSIMON IMPU3MBI,
[IPaBUIBHOM IPU3MBI, MapAIUICICNNINEAA, UPAMHUABI, IPAaBWIBHOW MHUPAMHUABI, I[PABUIBHOIO
TETpa’pa, BBICOTHl MPU3MBI, BBICOTHl MHUPAMHUJbI, BBICOTHl YCEUEHHOW MHUPAMUJBL, amo(eMbl
[IPaBUIILHON ITMPAMUIBI

Buinycknux nomyuum 603Mo#CHOCHb:

e pemiaTh 3a/la4M HA JJOKA3aTeJIbCTBO, a TAK)KE BBIUMCIICHHE: 3JIEMEHTOB MIPU3MBbI U TUPAMMU/IBI, TIOLIAIN
MOJIHOM ¥ GOKOBOM MOBEPXHOCTH NMPU3MbI U TUPAMU/IBI;

® BJIQJIETh MIOHATUSAMHU CTEPEOMETPHUU: MPU3Ma, NAapAJUIEIEIUIEA, TUpaMua, TETPASP;

® pa3BUTh BO3MOXHOCTM TE€OMETPUYECKOrO s3bIKAa KaK CpEJCTBAa OIMCAaHUS CBOWCTB pPEANbHBIX
MPEIMETOB U UX B3aUMHOT'O PACIOI0KEHUSI.
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10.IToBTOpPEHHE Kypca ajredpbl 1 HAYAJT MATEMATHYECKOT0 AaHAJIN3a, FTeOMeTPUH
Buinycknux nayuumcsi:

® TIEPEYHCIITH U ONUCHIBATH OCHOBHBIC TIOHSATHS CTEPEOMETPHUH;

® [IOHMMaTh aKCHOMBI CTEpEOMETpUHU. Pa3bsCHATh W HMIUIIOCTPUPOBATH aKCHOMBI. CIIOCOOBI 3a/laHMsI
IUTIOCKOCTH B MpocTpaHCcTBe. DOPMYyIMPOBATh U JOKA3BIBATH TEOPEMbI — CJICICTBUS U3 aKCHOM;

® [IOHMMAaTh U JIOKA3bIBATh TCOMETPHUCCKUE YTBEPKICHUS;

® ONHCHIBATh BUBl MHOTOTPAHHUKOB (MMpaMHUIa, TETPadIp, MPU3Ma, IPSIMOYTOJIbHBINA apaIe/eHIIe],
Ky0), a TaK)Ke UX DJIEMEHTHI (OCHOBaHHMs, OOKOBBIE TpaHu, péOpa ocHOBaHMS, O0OKOBBIE PEOPa);

® BIAJCTh T'COMETPUYCCKUMHU TMOHITHSIMH TPU PEIICHUU 337a4 M IPOBEIACHUU MaTEMaTHUYECKHX
pacCy X ICHHUI.

Boinycknux noayuum 603mMOoNCHOCHb:

® Da3BUTb BO3MOYKHOCTH TI'€OMETPHUYECKOro s3bIKa KaK CpEACTBA OIMCAHUS CBOMCTB peajbHbBIX
IPEIMETOB U UX B3aUMHOTO PACIIOIOKEHMS;

® CIOJIb30BaTh YHUBEPCAIbHBIN XapakTep 3aKOHOB JIOTMKM MAaTEMaTHYECKUX PpacCyKICHHM, HX
IPUMEHUMOCTb B PA3JIMYHBIX 00JIACTSIX YEIOBEUECKON JESITENbHOCTH;

® [IPUMEHATh pAa3JIMuHble TpeOOBaHMs, TMPEIbABISIEMBIX K JO0Ka3aTeJbCTBAM B  MaTeMaTHKe,
€CTECTBEHHbIX, COLUAILHO-I)KOHOMHUYECKUX U T'YMaHUTAPHBIX HAyKax, HA MPAKTHUKE;

® BO3MOXHOCTb IIOCTPOEHMSI MAaTEMaTHYECKMX TEOpUHM Ha aKCMOMATUYECKOW OCHOBE; 3HAuY€HUE
AKCMOMATHKH JUIsl Ipyrux objacTeil 3HaHUS U U1 IPAKTUKH.

11 kaace

1. Toka3zarenbHasi u Jorapupmuyeckass GyHKIMHU
Buinycknux nayuumcs:
* IOHMMATh U UCTOJIb30BaTh (PYHKIMOHAIbHbIE TOHATHUS, SI3bIK (TEPMHUHbI, CHMBOJIMUYECKHE 0003HAUEHUS);
* BBIMIOJIHATH OCTPOEHKE TpaduKOB (PYHKIUI C TOMOIIBI0 FTEOMETPUUECKUX IIPE0Opa30BaHul;
* BBITMOJIHATH OCTPOEHUE TPAPUKOB TPUTOHOMETPUUIECKHX, TOKA3aTENbHBIX U JIOTapU(PMUUIECKUX QYHKIHII;
* McCIIe10BaTh CBOMCTBA (PYHKLNI;
* TOHUMAaTh (PYHKIHUIO KaK Ba)XKHEHIIYI0 MaTEeMaTHYECKYI0 MOJIENb JUIs ONMHUCAHUS TNPOLECCOB U SIBICHUM
OKpPY’KAIOIIEro MUpAa, NMPUMEHATh (PYHKLIMOHAJIBHBIN S3bIK JJIi ONUCAHUSI U HCCIENIOBAaHUS 3aBUCHUMOCTEN
MEXy GU3NYECKUMHU BEJIMYMHAMHU.
Buinycknux noayuum 603MO}CHOCb:
* IIPOBOJUTH MCCIIEIOBaHMS, CBSI3aHHbIE C M3YYEHHUEM CBOWMCTB (DYHKIMI, B TOM YMCJE C MCIOJIb30BAHUEM
KOMIIBIOTEPA;
* UCNOJIb30BaTh (PYHKIMOHATIbHbBIE IPEICTABICHNUS U CBOMCTBA (DYHKIMH IS pelieHHs 3aau U3 pa3iIMyHbIX
pa3enoB Kypca MaTeMaTHKH.

2. KoopauHaThl M BEKTOPHI B MPOCTPAHCTBE

Buvinycknux nayuumcs:

* OIIEpUPOBATh MOHITHEM «JIE€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBEY;

* HaXOJIMTh KOOPAMHATHI BEPIIMH KyOa U MPSMOYTOJIbHOIO Napauieenunena;

* HaXOJUTh MPUMEPHI MAaTEMaTHUYECKUX OTKPBITUH M MX aBTOPOB, B CBSI3U C OTEUECTBEHHOW M BCEMUPHOU
HCTOPUEH;

¢ IOHUMATb POJIb MATCMATHUKU B pa3BUTHU Poccumn.

Buinyckuux nonyuum 603mMo#CHOCHb:
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* IPUMEHSTH JUIsl PELICHUs 3a/ady reoMeTpudeckue (akThl, €CIU YCIOBHS NMPUMEHEHHUS 33aJaHbl B SBHOMH
dopme;

¢ peliaTh 3aJa4r Ha HAXOKACHUC I'COMCTPUYCCKUX BCIIMYUH I10 06pa3uaM HJIN aJITOPUTMaM;

* JIeNaTh IJIOCKUE (BBIHOCHBIE) YEPTEKU M3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIE PHCOBATh BHJ CBEPXY,
cOOKy, CTPOUTH CEUEHHSI MHOTOTPAaHHHUKOB;

* FICIIOJIb30BaTh CBOMCTBA T€OMETPUYECKUX (PUTYD JIUIsl pelIeHUs 3a1a9 MPAKTHYECKOTO XapaKTepa U 3a/1a4 U3
npyrux obnacreil 3HaAHUH;

* pemaTh MPOCTEHIITNE 33]]a4l BBEJICHUEM BEKTOPHOTO Oa3uca.

3.AHTerpas u ero npuMeHeHue
Buinycknux nayuumcs:

* IOHUMATh TEPMUHOJIOTHIO 1 CUMBOJIUKY, CBSI3aHHYIO C MOHATUSAMU HHTETpaa;
* peraTh HEPaBEHCTBA METOJIOM HHTEPBAJIOB,;
* BBIYMCIIATH IPOU3BOIHYIO U IIEPBOOOPa3HYIO (QYHKIINH;
* MCIOJIb30BATh IPOU3BOJHYIO JJIS MCCIIEI0OBAHUS U IOCTPOEHUS IpapuKOB QyHKIUH;
aHanu3a
* IOHUMATh F€OMETPUYECKUN CMBICIT ONpeAEIEHHOT0 UHTErpaa;
* BEIYUCIIATH ONPEEIEHHBIA HHTETPaJL.
Boinycknux noayuum 603mMOoNCHOCMb:
* chopMuUpOBaTh MPEACTABICHHUE O TIpeesie PYHKIUU B TOUKE;
* chopMupoBaTh NpecTaBIEHUE O IPUMEHEHUH T€OMETPUUYECKOI0 CMBICIIA MHTErpaja B Kypce MaTeMaTHKH,
B CMEHBIX TUCIHILIHHAX;
* chopMupoBaTh U yriyOuTh 3HAHUSI 00 HHTETpae.

4.Tena BpameHus
Buinycknux nayuumcsi:
* U3BJIEKaTh UH(POPMALIMIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, IPEICTABICHHYIO Ha YepTexkKax;
* IpUMEHATH TeopeMy IIudaropa npu BEIYUCICHNUHU 3JIEMEHTOB CTEPEOMETPUUYECKUX DUTYP;
* HaXOJIUTh O0BEMBI U IIIOIIAN IOBEPXHOCTEH MPOCTEHIINX MHOTOTPAHHUKOB C IPUMEHEHHEM (HOPMYIT;
* pacrio3HaBaTh TeJla BpalleHUs: KOHYC, WINHAP, chepy U map;
* UCIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T'€OMETPUUYECKUX (UTYp AJI pelIeHMs 3a]ad MpPaKTHYECKOTo
COJIEP/KaHUS;
* COOTHOCHTD IIJIONIAAH MTOBEPXHOCTEN TN OAMHAKOBON (POPMBI U PA3IUYHOTO pa3Mepa;
* OlLlEHMBaTh (POPMY MPABUIBHOIO MHOTOIpaHHMKA IOCIIE CIHJIOB, CPE30B M T. M. (OMpPEENATh KOJINYECTBO
BEpILKH, p€0ep U rpaHeil MOTyYeHHBIX MHOTOIPaHHUKOB).
BuinyckHux noayuum 603MOICHOCb:
* IPUMEHATh FreOMEeTpUYecKre (aKThl JJIsl PEIICHUs 3a/1a4, B TOM YHCIIE MPEIIoIaraloliuX HECKOIbKO I11aroB
peleHus;
* ONMCBIBATh B3aMMHOE PACIIOJIOKEHHE MPSIMBIX U MJIOCKOCTEH B IMPOCTPAHCTBE;
* (hopmynupoBaTh CBOMCTBA M PU3HAKH (PUTYD;
* IOKa3bIBaTh T€OMETPUYECKHIE YTBEPKICHHUS;
* 33/1aBaTh [IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CUCTEME KOOpJUHAT.

5.97emenThl KOMOMHATOPUKU U buHom HbroTOHA
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BuinyckHux nayuumcsi:

* pemaTh KOMOMHATOPHBIE 3a/1a4X Ha HaX0XKIEHUE KOJINYeCTBA 00BEKTOB MM KOMOUHAIINH;

* mpuMeHsTh popmyny OmHOMa HbroTOHA /17151 peoOpa3oBaHus BHIPAKCHHUIA,

* HCIIOJIH30BATh METO/I MATEMaTHIECKOW MHAYKIIUH TSI TOKA3aTeIbCTBA TEOPEM U PEIICHHS 3a/1a4;
BoinyckHUK noayuum 603MONCHOCMb:

* HAyYUThCS CIHCIHUATBHBIM ITPUEMaM pPEIIeHUs] KOMOMHATOPHBIX 33]1a4;

* XapaKTepU30BaTh MPOIECCHI U SIBJICHUS, UMEIOIINE BEPOSITHOCTHBINA XapaKTep.

6. O0bembl Teu. [Llnomans cpepbl

Buinycknux nayuumcsi:

* HaXOAUTh OOBEMBI U TUIOIA/IN TIOBEPXHOCTEH MPOCTEUIINX MHOTOTPAHHUKOB C TPUMEHEHHEM (HOPMYIT;

* pacrio3HaBaTh TeJla BPalleHUs: KOHYC, LMIMHAP, cepy U map;

* BBIYUCIIATH 00BEMBI U IIJIOMIAIU TIOBEPXHOCTEH MPOCTEUITMX MHOTOIPAaHHUKOB U TEJ BPAIICHUS C IIOMOIIBIO
(opmyu;

* HAaXOJUThH NMPHUMEPHl MATEMATUYECKHX OTKPBITHH M UX aBTOPOB, B CBS3M C OTCUECTBEHHOW M BCEMHUPHOM
HCTOpUEH;

* JICIIOJIB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX T'€OMETPHUECKUX (HUTYp AJISl PEIICHHs 3a7a4 MPaKTUYECKOTro
COJICpXKAHUS;

* COOTHOCHUTD IUIOMIAIN IOBEPXHOCTEH TeJl OJJUHAKOBOM (DOPMBI U pa3IMUHOTO Pa3Mepa;

* OlLEHMBaTh (pOPMY MPABUIBHOIO MHOI'OIpaHHMKA I1OCJ]E CIHJIOB, CPE30B M T. M. (ONPEENATh KOJINYECTBO
BEpILUH, p€Oep U rpaHeil MOJIyYEeHHBIX MHOIOIPaHHUKOB).

BoinyckHux noayuum 603mMOoNCHOCMb:

* hopmynupoBath cBOICTBA U MPU3HAKH (pUTYD;

* TOKa3bIBaTh NT€OMETPUYECKHUE YTBEPKACHUS;

* 3a]1aBaTh IJIOCKOCTh YPAaBHEHUEM B JIEKAPTOBON CHCTEME KOOPAHMHAT;

* BIaJeTh CTaHAAPTHOW  KiaccupUKalMed  HPOCTPaHCTBEHHBIX  (Guryp (mupamuisl, IMPHU3MBI,
napajuie’Ienunesp);

* IICTI0JIb30BaTh CBOMCTBA T€OMETPUUYECKUX (PUTYD IS peIIeHus 3aa4u MPaKTUYECKOro XapakTepa U 3a/1ad U3
Ipyrux obnacrell 3HaHUN

7.971eMeHTbl TeOPUH BEPOSITHOCTH

Buinycknux nayuumces:

* HCIOJIB30BaTh CIIOCOOBI MPE/CTABICHUS U aHAIM3a CTATUCTUYECKUX JaHHBIX;
* BBIIIOJIHATD ONEpAIUU HaJl COOBITUSMHU U BEPOSATHOCTSIMH.

Buvinycknux nonyuum 603MONCHOCTb.

* XapaKTepU30BaTh NPOLECCH] U SABJIICHHS, IMEIOLIUE BEPOSITHOCTHBIN XapaKkTep

8. [loBTOpeHne Kypca anredpbl U MATEMATHYECKOT0 AHAIH3A U TeOMETPHHI

Conep:kanue y4e0OHOro npeamera
10 xknacc

1.IloBTOpEHNe M pacmiMpenue cBeAeHuil 0 pyHKkuuM-17 yacoB (DnemeHrapHble pyHkiuu. Vccnenopanue
(GYHKIMH ¥ MOCTpOEHHE UX TpaHKOB 3JI€MEHTapHbIMH MeToAaMu. OCHOBHBIE CITOCOOBI MpeoOpa3oBaHUs
rpacduxos. [TonsTHe 06paTHON PyHKUINH.
PaBHOCHITBHBIE TIPe0Opa30BaHUs YpaBHEHHUI U HEpaBeHCTB. MeTOT MHTEPBAJIOB)
Dopmul u 6udbL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOObL OeAMENbHOCIU:
@poumanvhas, UHOUBUOYATbHAS, NAPHAS Gopmbl opeaHuzayuu pabomuvl obyyaowuxcs (KOHTPOJBHBIE
paboThl).Budsbl  desmenvHocmu 00YUAOWUXCA:  CAYUlAHUE OOBACHeHUU Yyuumens, CAYWAHUe U aHAIu3
moeapuwel, pewieHue 3a0ay no meme.
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2.BBenenne B crepeoMerpuio-9 uacoB (IIpeamer crepeomerpusi. OCHOBHBIE TOHSATHS U aKCHOMBI
ctepeomeTpuu. IlepBbie creACTBUS U3 aKCUOM).

Dopmul u 6uOBL POPpMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMETbHOCHIU:

@ponmanvhasn, UHOUBUOYATbHAA, NAPHAs Gopmbl opeanuzayuu pabomsl obyuarouuxcs (KOHTPOJIbHBIC
paboTel). Budsi OesimenvHocmu 00VHAOWUXCA. CAVUWAHUE OO0BbACHeHUll yuyumens,  CIyWAaHue U aHAIu3
moeapuuyeti, peuieHue 3a0a4 no meme.

3.Crenennass pynkuus — 21 yacoB (Ilonstre ¢pynkuuu u e¢ rpaduka. Oynkuus y=xm. [loHsTHe KOpHS
creneHy n. KopHu 4€THOM M HEYETHOU cTeneHe. ApudmeTndeckuii KopeHb. OyHKIUS KOPHS N-i CTENEHU U3
x. CreneHp C palMoHaIbHBIM TNokKa3areneM. CBOICTBAa CTENEHM C PAalMOHANBHBIM IOKa3aTteneM. [loHsTue
CTENEHHU C PallMOHAIBHBIM MOoKa3areneM. MppalnoHanbHble YpaBHEHHUS. )

Dopmbl u 6ublL HhopmMupoeanus HOGHIX 3HAHUIL U CROCODBL OeAMENbHOCHIUL:

@ponmanvHasn, UHOUBUOYATbHAA, NAPHAsL Gopmbl opeanuzayuu pabomsl obyuarouuxcs (KOHTPOJIbHBIC
paboTel). Buodwl Odesmenvhocmu 00yyaOwWuxcsa: CayulaHue OOBIACHEeHUl yuumens, CIVWAHUue U aHAIU3
moeapuujeti, peuierue 3a0ay no meme.

4. IlapanjielbHOCTh NPAMBIX M MJI0ckocTeii-20uacoB (IlapamienbHOCTh MPSAMBIX, MPSAMON U TUIOCKOCTH.
B3aumHoe pacrnonoskeHue ImpsIMbIX B MPOCTPAHCTBE. YTOI MEXIY MpsAMBIMH. [lapannenbHOCTh MIIOCKOCTEH.
Tetpasp u mapasuienenure].)

Dopmbt u 6uObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMENTbHOCIU:

DponmanvHas, UHOUBUOVANLHAS, NAPHAA (opMbl opeaHuzayuu pabomel obOyuarowuxcs (KOHTPOJIbHBIE
paboThl). Buodwl OdeamenvHocmu oOyuarOWuxcs: CciyulaHue OOBACHEeHUl yuumens,  CHyWanue U aHaiu3s
moeapuuyeti, ucciedo8anue, peuieHue 3a0ay no meme.

5. Tpuronomerpuyeckue pynkuun-31 yacos (Ilouarue yrna. Paguannas mepa yria. Onpenenenue cuHyca
U KocuHyca yria. OcHOBHBIE (hOPMYJIBI JIJIsl CHHYCA M KOCHHYCa yIila . ApKCHHYC. APKKOCHHYC.
Omnpenenenue TaHreHca U Kotanrenca yriaa. OcHoBHbIEe (pOPMYIIBI ISl TAHT€HCA U KOTaHTeHca . ApKTaHTeHC.
ApPKKOTaHI'€HC.

Kocunyc pa3HOCTH U KOCHHYC CyMMBI JBYX YIJIOB. DOPMYIIbI Ui JONOJHUTENBHBIX YIIIOB. CHHYC CYMMBI U
CHHYC pa3HOCTH JByX yrioB. CyMMa M pPa3HOCTb CHHYCOB M KOCHHYCOB. DOpMyIbl Ui JBOHHBIX M
MOJIOBUHHBIX YTI0B. [Ipon3BeieHre CHHYCOB U KOCHHYCOB. DOPMYIIBI JIJIsl TAHTEHCOB.

OyHk1us y = sin X. @yHkuus y = cos X. OyHkus y = tg x. DyHkus y = ctg x.)

Dopmbl u 6udbL Hhopmuposanus HOGbIX 3HAHUIL U CHOCOOBL OeAMENbHOCU:

@Dponmanvhas, UHOUBUOYATLHAA, NAPHAA QOopMbl opeanuzayuu pabomel obOyuaowuxcs (KOHTPOJIbHbBIE
pabotel). Buder OdesmenbHoCmu 00yYAIOWUXCA: CAYULAHUE OOBACHEeHUU Yuumess,  CIYWAHue U aHaiu3
moeapuujeti, peuierue 3a0ay no meme.

6 IleprneHIUKYISIPHOCTh MPSMBIX M TUIOCKOCTEiH-22 4vacoB ([IepreHUKYISIPHOCTh MPSMBIX, MPSIMON |
IUI0CKOCTH. B3anMHoOe pacronioskeHue MpsIMbIX B IPOCTPAHCTBE. [IByrpaHHBIN yrodi)

Dopmbl u 6udbl hopmupoeanus HOGHIX 3HAHUIL U CROCOOBL OeaAmeNbHOCU:

@ponmanvhas, UHOUBUOYATLHASA, NAPHAA QOpMbl opeanuzayuu pabomel obOyuaouuxcs (KOHTPOJIbHbBIE
pabotel). Buowvr OdesmenvHocmu 00yYAIOWUXCA: CAYULAHUE OOBACHEHUU Yuumens,  CHyuaHue U aHauu3
mosapuuyeti, uccie0osanue, peuweHue 3a0ad no meme.

7. TpuroHomerpuyeckne ypaBHeHHs1 U HepaBeHcTBa -24 uacoB (IIpocreiilne TpuUroHomeTpuyeckue
ypaBHEHMs. YpaBHEHHs, CBOJSIIMECS K NPOCTEHIIMM 3aMEHOM HeusBecTHOro. lIpuMeHeHHe OCHOBHBIX
TPUTOHOMETPUUECKUX (GopMyn ansi peuieHus ypaBHeHui. OpnHopoanble ypaBHeHus. [Ipocreiimive
HEpaBEHCTBa JUIs CHHYca U KocuHyca. [IpocTeiiine HepaBeHCTBa JUIsl TAHTeHCa U KoTaHTreHca. HepaBeHcTBa,
CBOJISIIIHECS K TIPO DOpMmbl U 6UObL YOPMUPOBAHUA HOBIX 3HAHUIL U CROCOOL 0eAMETbHOCHU:
@poumanvhas, UHOUBUOYATbHAS, NAPHASL Gopmbl opeaHuzayuu pabomuvl obyyaowuxcs (KOHTPOJIBHBIE
pabotel). Buowvr OdesmenvHocmu 00yYAIOWUXCA: CAYULAHUE OOBACHEHUU Yuumens,  CHyWaHue U aHauu3
mosapuuyeti, peuieHue 3a0a4 no meme.

8.MHuororpannuku -15 yacos ( [TorsTHE MHOTOTpaHHUKA.

T'eomempuueckoe meno. Teopema Oinepa. Ilpocmpancmeennas meopema Ilughazopa.llpuzma. IMupammuna.
[TpaBuiIbHBIE MHOTOI'PAaHHUKHU. )

®opmbl ¥ BHABI (JOPMUPOBAHUS HOBBIX 3HAHUI M CIIOCOOBI AeATEJIBLHOCTH:
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OpoHTANbHASA, WHIUBUAyaIbHAs, MapHas (OPMBI OpraHW3aluu padoThl OOydaromuxcs (KOHTPOJIbHBIC
pabotel). Buasl nesTenbHOCTH OOyYaIOIIMXCS: CIyIIAaHWE OOBSICHEHWH YyUYWTeNs, CIyIIAaHWEe W aHalu3
TOBApUIIEH, UCCIIEIOBAHUE, MOJCTUPOBAHNE U KOHCTPYUPOBAHHE, PEIICHHE 3a]1a4 110 TEME.
O.IlpousBoaHas u eé npumenenue -33 4yaca (IloHsTHE BEPOATHOCTH COOBITHSI.

CgoiicTBa BeposTHOCTEH. OTHOCHTENbHASL YaCTOTA COOBITHA. Y CIIOBHASI BEPOSTHOCTD.

HezaBucumele coObiTrs. bunom HeroToHa).

Dopmbl u 6udblL hopmuposanus HOGHIX 3HAHUIL U CROCOOBL OeAMENbHOCU:

@ponmanvrasn, UHOUBUOYATbHAA, NAPHAsL Gopmbl opeanuzayuu pabomsl obyuarouuxcs (KOHTPOJIbHBIC
paboTel). Buodsi OesmenvHocmu 00VHAOWUXCA. CAYVUWAHUE O0BbACHeHUNl yuyumens, — CIyWAaHue U aHAIUu3
moeapuujeti, peuierue 3a0ay no meme.

10.0060011eHe U cMCcTeMATH3AIUs 3HAHUH yyamuxcs-12 yacos.

11 kaace

1. IToka3aTesbHas u Jorapupmudeckas GpyHKUuH -46 4acoB

Crernenb C MPOU3BOJBHBIM JEHCTBUTENBHBIM IMOKa3zareneMm. IlokazarenpHas Qynkuus. IlokazatenbHble
ypaBHeHus. [loka3aTenpHble HepaBeHcTBa. Jlorapudm u ero cBoiictBa. Jlorapudmuueckass (yHKIUS U ee
cBoiictBa. Jlorapudmudeckue ypaBuenus. Jlorapupmudeckue HepaBeHcTBa. [[pon3BoHbIe MOKA3aTENBEHON U
J0rapupMUUECKON ()yHKIIHH.

Dopmobt u 6uObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAMeNTbHOCIU:

DponmanvHas, UHOUBUOVATLHASA, NAPHAA (OopMbl opeaHuzayuu pabomel obOyuarowuxcss (KOHTPOJIbHBIE
paboThl). Buodwl OdeamenvHocmu o6yuarOWuxcs: CciyulaHue OOBACHEeHUl yuumens,  CHYWaHue U aHaiu3s
mosapuweti, peuieHue 3a0ay no meme.

2Iununaep ,KoHYC U map -16 yacos

[Tonarne mwmHapa. Ilnomanes nosepxHoctn nuianHapa. llonstue konyca. Ilnomans moBepxHOCTH KOHYCA.
VYceuennsiii konyc. Cdepa u map. YpaBHenue cdepsl. BzaumHoe pacrnonokeHue chepbl U IIIOCKOCTH.
KacarenpHas minockocts k cepe. [Lmomans chepsl.

3.AuTerpan u ero npuMeHenune-14 yacon

[TepBooOpasnas. IlpaBuna HaxoxaeHus mepBooOpasHoil. Ilmomaas  KPUBOIMHEHHON — Tpamemuu.
OnpeneneHHblil nHTErpasi. Boraucnenne o6beMoB Tell.

Dopmul u 6udbL hOPMUPOEAHUA HOBBIX 3HAHUIL U CHOCOOBL 0eAMEIbHOCHIU:

@ponmanvhas, UHOUBUOYATLHASA, NAPHAA (QOpMbl Opeanuzayuu pabomel obOyuaowuxcs (KOHTPOJIbHbBIE
pabotel). Budevr OdesmenvbHocmu 00yYAIOWUXCA: CAYUlAGHUE OOBACHEHUU Yuumens,  CHyWaHue U auanu3
moegapuujeti, peuierue 3a0ay no meme.

4. Oobembl Teda. Ilnomans cepni-17 yacon

O6wem mpsiMoyrosibHOTO mapasuienenunena. OO0beMbl NpsAMON MpU3Mbl U HMIMHAPA. OOBEeMBbl HaKIOHHOMN
IpU3MBbL, HpaMuAbl U KoHyca. O0beM miapa u 1iomaas cgepbl. OObeMbI IAPOBOTO CErMEHTA, IIApOBOTO
CJIOS U IIIAPOBOTO CEKTOpA.

Dopmul u 6udbL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OEAMENbHOCHU:

@poumanvhas, UHOUBUOYATbHAS, NAPHASL Gopmbl opeaHuzayuu pabomuvl obyyaowuxcs (KOHTPOJIBHBIE
pabotel). Buowvr OdesmenvHocmu 00yUAIOWUXCA: CAYULAHUE OOBACHEHUU Yuumens,  CHyWaHue U aHauu3
mosapuuyeti, uccie0osanue, peueHue 3a0a4 no meme

5.KommiekcHbie unciaa-15 yacon

Merton maremMatuueckod wHAyKnuH. llepecranoBku, pasmemienus. Coderanus (komOuHaiuu). bunom
Hsrorona.

Dopmul u 6udbL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOObL OeAMENbHOCIU:

@poumanvhas, UHOUBUOYATbHAS, NAPHASL Gopmbl opeaHuzayuu pabomuvl obyyarowuxcs (KOHTPOJIBHBIE
pabotel). Buowvr OdesmenvHocmu 00yYAIOWUXCA: CAYULAHUE OOBACHEHUU Yuumens,  CHyWaHue U aHauu3
mosapuuyeti, peuieHue 3a0a4 no meme.

6. BekTopbl B npoctpancTBe-10 yacos
[Tonsatue Bexropa B mpocTpaHcTBe. C0XKEHHE M BBIYMTAHHUS BEKTOPOB. YMHOXKEHHE BEKTOpAa Ha YHUCIIO.
KommnanapHbie BEKTOPBI.
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Dopmul u 6uObL POPMUPOBAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMETbHOCHIU:

@ponmanvrasn, UHOUBUOYATbHAA, NAPHAs Gopmbl opeanuzayuu pabomsl obOyuarouuxcs (KOHTPOJIbHBIC
paboThl). Buowl OeamenvHoCmU 00VY4AIOWUXCA: CAYUWAHUE OOBACHEHUl yyumens, CAVWaHue U aHauu3
moeapuuyeti, ucciedo8anue, peulenue 3a0ay no meme.

7.9/1eMeHThI TEOPUH BEPOSITHOCTU-306 YacoB

Omneparuy HaJl COOBITHSAMU. 3aBUCUMBIC M He3aBUCHUMBIE coObITHA. Cxema beprymmm. CiydaliHple BETMYUHBI
U X XapaKTePUCTHKH.

Dopmobl u 6UObL hopmuposanus HOBLIX 3HAHUIL U CROCOOBL OeAmeNTbHOCIU:

@ponmanvHas, UHOUBUOVATLHAA, NAPHAA @OpMbl opeaHuzayuu pabomel obOyuarowuxcs (KOHTPOJIbHBIE
paboThl). Buosl OesamenvHocmu 00YVHAOWUXCA: CHYWAHUE OOBACHEHUUl Yyuumens, CAVUWAHUEe U aHAIU3
mosapuuyeli, peuierue 3a0ay no meme..

2. Metoa xkoopauHar-19 yacos

Touku 1 KoopanHATHI BeKTOpa. CKaIsipHOE IPOU3BEICHUE BEKTOPOB. [IBIKEHHE.

Dopmul u 6UObL POPMUPOCAHUA HOBBIX 3HAHUI U CROCOOBL OeAMENbHOCHU:

@poumanvhas, UHOUBUOYATbHASA, NAPHASL Gopmbl opeaHuzayuu pabomuvl obyyaowuxcs (KOHTPOJIbHbBIE
pabotel). Buder OdesmenvbHocmu 00yYAIOWUXCA: CAYULAGHUE OOBACHEHUU Yuumens,  CHYWaHue U aHanu3
mosapuuetl, Ucciedo8anue, peuwenue 3a0ay no meme.

8. IloBTOpeHne Kypca airedpbl 1 MaTeMaTHYECKOI0 AaHAJIM32 U TreOMeTPpUH-25.
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TeMaTHuyeckoe IVIAHMPOBaAHUE

10 knacc
Ne KosmnuectBo
n/n Conep:xkanue 4acoB 10 KonTpoabHbie
TeMaM (TuarHocTuyeckue ) padéorsl
1 IToBTOpeHune u pacwmupenue | 17 1
CBEJICHUH 0 (QYHKITUU
BBenenue B cTepeoMeTpuio- 9
Crenennas GyHKIUS 21 2
[TapannensHOCTH pPSMOit u| 20 1
TJIOCKOCTH
Tpuronomerpuueckue GyHKITUN 31 2
[lepneHukynsspHOCTh MpsAMON U | 22 2
TUIOCKOCTH
7 Tpuronomerpuyeckue ypaBHeHUs u | 24 1
HEPaBEHCTBA
8 MHororpaHHuKu 15 1
[IpousBoHas 1 €€ mpuMEHEHNE 33 1
11 [ToBropenne u  cucremarm3anus | 12 1
y4eOHOT0 MaTepuana
11 kuaace
Ne KosmuectBo
n/n Conep:xanue 4acoB 110 KoHTpoJsibHbIE
TeMam (nmarnocTu4yeckue ) padéoThl
1 [TokazarenpHast U jorapupmudeckas | 46 5
byHKIIMN
2 [wmHAp KOHYC U map 16 1
3 WHTerpan u ero npuMeHeHHe 14 1
4 O06bemsbl Ten 17 2
5) KommekcHbie uncna 15 1
6 BekTopsl B ipocTpaHcTBE 10 1
7 DNEMEHTHI TEOPUH BEPOSITHOCTH 36 1
Meroa koopauHaT 19 1
9 [ToBTOpenne wu  cucremarusanus | 25 1
yueOHOro Marepuasa
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CormnacoBaHo:
3am. gupekropa o YBP

«

» 20 T.

KAJIEHJAPHO-TEMATHYECKOE IINIAHUPOBAHUME

ypokoB 204
Ne Oowee Konuuects | IliianoBbie Cxoppektn
n/ | Conepxkanue KoJIn4yec | 0 CPOKH POBaHHbIE
n TBO 4acoB 10 NPOXOK/IEHU | CPOKH
4YacoB 110 | TeMaM | MPOXO0KIAeH
pasjiena ust
M
17
IToBTOpEHUE
U paclIMpeHue cBe/leHui
0 MHO’KeCTBaX,
MaTeMaTH4ecKOii JJoruKe
u pyHKIMAX
DyHKIMA U €€ CBOMCTBA 4
[Toctpoenue rpadukoB GyHKIUH C 5
MOMOIIbIO reOMEeTPUYECKUX
npeoOpa3oBaHUA
Ob6parHas pyHKIUSA 3
Merto uHTEPBAIOB 4
KonTposnbnas padora Ne 1 1
BBe/ienne B crepeoMeTpHIo 9
OcCHOBHbBIE TIOHATHS CTEPEOMETPUHU. 2
AKCHOMBI CTEPEOMETPHUH
CnenctBust u3 aKCHOM 2
CTEPEOMETPUN
[IpocTpancTBeHHBIE ¢buryps. 4 -
HaganeHple  mpencraBieHus O
MHOTOTpaHHHUKaX
KontponpHass  pabora Noe 2 1
«BBeneHne B CTEpEOMETPHION
Crenennasi pynkums 21
Crenennas byHKIUSA c 1
HaTypaJbHbBIM ITOKA3aTelIeM
CrenenHass (QyHKUMS C LEJIbIM 1
NI0Ka3aTesleM
Omnpenenenue KOpHs N-il creneHu. 3
OyHkima y [ n X
CpoiictBa kopHs n-ii crenenu. C.p. 3
«CBoiiCTBa KOPHS N-1 CTENIEHN».
Kontponbaass  padora Ne 3 1
«CreneHHast QyHKIHSI.
OrnpezenieHne U CBOMCTBA CTENIEHU C 2
paloOHaIbHBIM NIOKAa3aTeIEM
WppanuonanbHble ypaBHEHUS 3
Paznuunslil IpuéMBI peleHus uppa- 3

IIMOHANIBHBIX YpPaBHEHMH U  HX
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CHUCTEM

WppanmonanbHble HEpaBeHCTBA 3
KonTtponbHas pabora Ne4 1
«CrenenHast QyHKIHSI»
IMapanieabHoOCTH NPSIMBIX u |20
IV10CKOCTel
B3aumHoe  pacmosioxkeHue — ABYX 4
IPSMBIX B IPOCTPAHCTBE
[TapannenbHOCTD pSAMON u 5
IUIOCKOCTH
[TapanienbHOCTh MIOCKOCTEH 4
Terpasap u mapamnenunesn 6
KonTponbsHas pabota Ne5 1
«[TapannenbHOCTh B IPOCTPAHCTBE »
Tpuronomerpudeckne pyHKIUN 31
Panuannas mepa yria 2
Tpuronomerpuueckue byHKIIUN 2
YHCIIOBOTO apTyMEHTa
3Haku 3HAYECHUU 2
TPUTOHOMETPHUYECKUX byHKIHHA.
YéTtHocTh u HEUYETHOCTH
TPUTOHOMETPHUYECKUX (DYHKIUH
Ilepuognueckue GyHKIIUN 2
CpoiictBa u rpaduku GyHKIUNA y = 2
sin X u
y = COS X
CpoiictBa u rpaduku GyHKIUN y = 2
tgXny=ctgx
KoHnTponbHas pabota Ne6 1
«Tpuronomerprudeckne HyHKIIHN
OCHOBHBIE COOTHOIIECHUS MEXIY 3
TPUTOHOMETPUUECKUMH (DYHKIUSIMU
OJTHOTO M TOTO )K€ apTyMEHTa
DOopMyIIBI CII0KEHUS 3
®DopMyIibl TPUBEICHUS 2
DopmyJibl JIBOMHOT'O 5 5
TIOJIOBHHHOTO YTJIOB
CyMMa U pa3HOCTh CHHYCOB (KOCHHYCOB) 2
Dopmysl npeodpa3oBaHus 2
MIPOU3BEICHUS
TPUTOHOMETPUUYECKUX (YHKIMHA B
CyMMy
KonrtponbHas pabota 1
Ne7«Tpuronomerpudeckue
GYHKITII
[MepneHIUKYJSIPHOCT  NPSMBIX W | 22
IIOCKOCTEMH
Yron  Mexay ~— OpsMBIMH B 2
MIPOCTPAHCTBE
IlepneHUKYISIPHOCTE  IPSIMOM U 2
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IIJIOCKOCTH

[lepnieniuKynsip ¥ HaKJIOHHAs

Teopema o TpEX neprneHANKYIIpax

VYron Mexay npsaMou ¥ I0CKOCThIO

KonTposnbnas pabora No
8«llepneHIUKYISIPHOCTD B
MIPOCTPAHCTBE)

RPINDW W

JIByrpaHHBI yroi. YTOl MEXIy
JBYMsI IIJIOCKOCTSIMU

IlepnieHuKysipHBIE IIIIOCKOCTH

[Tnomans OpPTOTOHAJILHON
IIPOEKIIMM MHOTOYTOJIbHUKA

KontponbHas pabora Ne 9
«[leprneHTUKYISIPHOCTD B IPOCTPAHCTBE»

Tpuronomerpuyeckue ypaBHeHUS] U
HEpPaBeHCTBa

24

YpaBHeHHe cos X = b

VYpaBHeHue sin X = b

VYpaBHeHus tg x =buctgx=>b

®yHKIMK Y = arccos X, y = arcsin X,
y = arctg X,
y = arcctg X

AR INDW

Tpuronomerpuueckue ypaBHEHUS,
CBOJISIIIIMECS K aJredpandyecKum

Pemenne TPUTOHOMETPUYECKUX
YPAaBHEHUI METOJOM pa3JIOKEHUs
Ha MHOXXUTENIH

O paBHOCWIBHBIX IIEPEX01AX MPH pe
HIEHUHU TPUTOHOMETPUYECKUX
ypaBHEHUH

Pemenne IIPOCTEUIINX
TPUTOHOMETPUYECKUX HEPABCHCTB

KonrponsHas  pabora Ne 10
«HepaBeHcTBay.

MHOrorpaHHuKu

15

IIpuszma

ITapayenenunes

[Tupamuna

YceuenHas nupamMujia

KonrponsHast  pabora Ne 11
«MHOrorpaHHUKN

R INOT|W >

IIpou3BoaHas U ee NpUMEHEHUE

33

IIpencrasnenue o npenene
byHKIMHA B TO4YKE " 0
HENPEPbIBHOCTH (PYHKIMH B TOUKE

3agau 0 MTHOBEHHOUW CKOPOCTH U
KacaTeJIbHOU K rpaduKy QyHKIHUU

IlonsiTrie mpon3BOIHOM

HpaBI/ma BBIYHMCIICHUA HpOI/ISBO,[[HOI\/'I

YpaBHEHHE KacaTeIbHOU

KonrponsHast  pabora Ne 12
«[Ipon3BoaHas U ee NPUMEHEHHE)

P W
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[Tpu3naku Bo3pacTaHus U yObIBAaHUS 4
byHKIAH

Touku ’xcTpeMyma GyHKIIUH 4
Haubonbiee u HauMEHbIIIee 4
3Ha4eHUs1 QYHKIUU

Bropas npousBonnas. [lonsitue BbI- 2
MYKJIOCTH (QYHKIIUU

[TocTpoenue rpadgukoB GpyHKIHI 3
AJIMUHUCTPATUBHBIA KOHTPOJIb MO 1

uroram roga.13

ITOBTOPEHME

12
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CornacoBaHo:
3am. qupekropa o YBP

«

» 20 T.

KAJIEHAAPHO-TEMATHYECKOE IINIAHUPOBAHUE

ypokoB 198
Ne Oo0wee Kounyect | [limanoBbl | CkoppeKkTHpO
n/ | Conepxanue KoJiu4ec | 0 € CpPOKH | BAHHbIE CPOKH
n TBO 4acoB 110 MPOXO0sK/Ae | MPOXOKACHUS
4YacoB 10 | TeMaM HUSA
paszaeaa | (yriryOJieHH
M bIX)
INoka3arenbHas u | 46
Jorapupmuyeckasi yHKIUHHU
Crenenb c IIPOU3BOJIBHBIM 4 CEHTSI0pb
JeHCTBUTENIbHBIM IIOKa3aTesIeM.
ITokasarenpHast QyHKIIHSL.
IToka3arenbHble ypaBHEHUS S) CEHTAOPb
IToka3arenbHble HEPABEHCTBA S) CEHTAOPb
KonTponbHas pabota Nel 1 CeHTAOPH
«[lokazaTenpHble  ypaBHEHUS U
HEPaBEHCTBA»
Jlorapudwm u ero cpoiicTBa 5 CeHTAOPb
Jlorapudpmuueckass QyHKIUS U ee 6 CeHTs10pb-
CBOMCTBA
Jlorapudmuueckre ypaBHeHuUs 7 0eT10pb
Jlorapudmmueckre HepaBeHCTBa 7 OKTSI0pb
[Ipon3BogHbIE  IOKA3aTENBHOW U ) OxTs6pb
JorapupmMuueckoi QyHKIHHA
KonTponbHas pabota Ne2 1 OKTSI0pb
«Jlorapupmuueckue ypaBHEHHS U
HEpaBEHCTBa»
HuanHap ,koHyc u map 16(6)
5 OxTa0pb-
Hummrp HOSI0pb
Konyc 5 HOA0pb
Cdepa 5 HOSIOpPB
Kontponbnas pabota Ne3 1 HOSIOPB
HuTerpana u ero npuMeHenmne 14(4)
[TepBooOpa3zHas 3 HOSIOpPB
[IpaBuna HaXOKICHUS 3 Hos6ps-
nepBooOpa3zHoOit JIeKabpb
[Tnomane KPHUBOJIMHEHHOM 6 nexaopb
Tparenuu. OnpeneneHHbIHl
WHTETpal.
Brraucnenne 00beMOB Te 1 Jekabpb
KoHnTponbHas pabota Neq 1 nexabpb
«HTerpany
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O0beMblI Te 17

O6Bem MIPSIMOYTOJIBHOTO 3 Jekabpb

napajuiesienumnea

OO0bemMBbl  TPSAMOM  TPHU3MBI U 3 nekadppb

IMHAPA

Kontposbnas paboraNe5 1 nexkadppb

OO0beMBbI ~ HAKJIOHHOM  TPU3MBI 4 nexkadppb

MUPaMUJIbl U KOHYCa

O06bem mapa u wionaab chepsl 5 nexkadpb

Kontposbraas pabotaNe6 1 STHBaph

KomnuiexkcHblie yncia 15

MHOXeCTBO KOMIUIEKCHBIX YHCEIl 3 SIHBapb

KomruiekcHas TUIOCKOCTb. 3 SIHBaph

Tpuronomerpuueckas dopma

KOMILUIEKCHOTO YHCIIA.

YMHOXeHue u JIeTICHUE 4 SHBapb

KOMILICKCHBIX YHCEll, 3aITMCAHHBIX B

TPUTOHOMETPUUECKOHN (opMe.

Pemenne anredpandyecKkux 4 SHBapb

ypaBHCHUI Ha MHOJECTBE

KOMIUIEKCHBIX YMCETl

Kontponbuas  pabora Noe 7 1 SIHBaph

«KOMIUIEKCHBIE YnCa»

BekTopbl B IpOCTPaHCTBE 10(5)

[TonsiTue BekTOpa 2 SIHBaph

JleiicTBrE ¢ BEKTOpaMu 4 deBpaib

KomMruianapHelie BEKTOpa 3 beBpaib

Konrponenas  pabora Ne 8 1 ¢bespanb

«BeKTOpBI B MIPOCTPAHCTBE

DeMeHTHI Teopuu BeposiTHocTei. | 36(10)

JJIeMeHTbl KOMOMHATOPUKH.

bunom Herorona

Onepanuu Hajg COOBITUSIMU 4 dbeBpaib

3aBuUCUMBIE U HE3aBHCHMBbIE 4 dbeBpainb

COOBITHS

Cxewma bepnynnu 6 beBpaib

CnyuvaiiHple  BENIMYUHBI M UX 3 MapT

XapaKTePUCTHKH

KonTponbHas pabota NelO 1 MapT

«DNIEMEHTBI TEOPHH BEPOSITHOCTEH»

MeToa MaTeMaTU4eCcKOi HHTYKITUU 5 MapT

IlepecTaHoBKH, pa3MeIIEHUS 4 MapT

Coueranus (KoMOUHAITUN) 4 MapT

bunom Herorona 4 Mapr-
anpeInb

Kourposbnas padora Ne 4 1 ampeb

MeToa KOOpIAHHAT 19(3)

KoopanHaTel TOYKH W KOOpPAMHATHI 6 arpeInb

BEKTOpa

CkansipHOE TPOU3BEACHUE BEKTOPOB 6 arpenb

JIBrxeHune 6 ampeb

Kontponbaas pab6ora Ne (Meton 1 ampeb
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KOOpJMHAT)

IMoBTOpeHne kypca aaredopsr u | 25(10) Anpenb
MATeMaTH4YeCKOr0 aHa/lm3a | Maii
reoMeTpuu

25




[Ipunoxenue 2
Kpurepun 1 HOpMBI OLIEHKY 3HAHUH, YMEHHH U HABBIKOB 00y4alOIIUXCH M0 MaTeMaTHKe

1. Quenka nucomeHHbIX KOHMPOJILHBIX PAOOM 0OVUAIOWIUXCA N0 MAMEeMamuKe.
OTBeET OLICHUBACTCSI OTMETKOM «5%», CIIH:
— paboTa BHIMIOJIHEHA MTOJTHOCTHIO;
— B JIOTHYECKUX PACCYKICHHUSIX U 000CHOBAHUU PEUICHHS HET TPOOEIIOB U OIMHOO0K;
— B PCIICHUHM HET MaTEeMAaTHYECKUX OMIMOOK (BO3MOXHA OJ[HA HETOYHOCTh, OITMCKA, KOTOpas He
SIBJISICTCSI CJICJICTBUEM HE3HAHUS WM HEMMOHUMAaHUs y9eOHOTO MaTepHuaa).
OtMetka «4» CTaBUTCS B CIEAYIOLIUX CIIydasix:
— paboTa BBHINOJHEHA IOJIHOCTHIO, HO OOOCHOBAHMS IIArOB PEIICHUS HEAOCTATOYHBI (ECiu
yMeHHe 000CHOBBIBATH PACCYKIEHUS HE SBIISIOCH CIIEUATLHBIM O0BEKTOM ITPOBEPKH);
— JONYIIEHBI OJHA OMMOKa WM eCTh JBa — TPU HEMOYETa B BBIKJIAIKAX, PUCYHKAX, YEPTEKAX
i rpadukax (€ciy 3TH BUBI pabOT HE SBISUIUCH CIICUATHHBIM O0BEKTOM IMPOBEPKH).
OTtMeTKa «3» CTaBUTCS, €CIIU:
— jgomnyueHo 0oJiee 0J1HOM OIMOKH 1M 0oJiee ABYX — TPEX HEAOUYETOB B BBIKIAAKAX, YEpTExKax
Wi rpadukax, HO O0ydarommiicss o0namaeT 00s3aTeNbHBIMA YMEHHUSMHU IO MPOBEPSEMOI
TEME.
OTMeTKa «2)» CTaBUTCSI, ECIIU:
— JIOmyIIEHbl CYUIECTBEHHBbIE OLIMOKHM, IIOKa3aBIIKME, 4YTO OOydaroluiics He o0naxaer
00s13aTeNTbHBIMU YMEHHUSIMH 110 JAHHOM TeMe B MOJIHOM Mepe.
OtMmeTKa «1» cTaBUTCS, €CIU:
— pabota mokasaia MoJHOE OTCYTCTBHUE Y O0y4aroUIerocsi 00s13aTeNbHBIX 3HAHUNH U YMEHUH 110
MIPOBEPSIEMOM TEME WJIM 3HAYUTEIIbHAS YaCTh PaOOTHI BHIMOJHEHA HE CAMOCTOSATEIIBHO.
YuuTens MOXKET MOBBICUTH OTMETKY 32 OPUTMHAIBLHBINA OTBET Ha BOMPOC WJIM OPUTHHAIBHOE PEIICHHUE 3a1a4H,
KOTOpBIE CBHJIETEIBCTBYIOT O BBICOKOM MAaTE€MaTHYECKOM Pa3BUTHHM OOYYarolIerocs; 3a pelieHue Oolee
CJIOKHOM 3a7jayil WJIM OTBET Ha 00JIee CIOKHBIA BOIMPOC, MPEIIOKEHHBIE 00yJaromeMycs: JOMOTHUTEIHHO
MOCTIE BBIMOJIHEHUS UM KaKUX-JIU0O IPYTUX 3aJaHHH.

2. OueHKa yCHHbIX 0MEem o8 00yUaouuxXca no MamemanuKe
OTBET OIEHNBAETCSI OTMETKOM «5», €CITH YUYECHUK:
— TIONHO pPacKpbUI coepkaHHe Marepuala B 00beMe, MPeayCMOTPEHHOM TMpOorpaMMol U
y4eOHUKOM;
— UBJIOXKWI  MaTepual  TIPaMOTHBIM  SI3bIKOM, TOYHO  MCHOJIb3ysl ~ MaTE€MaTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY, B ONPEJICTICHHOM JIOTHUECKOU MOCIEe10BATENbHOCTH;
— TIPaBUJIBHO BBITIOJHUJ PUCYHKHU, YEPTEKH, TpauKU, COMYTCTBYIOIINE OTBETY;
— TIOKa3aJl yMEHHE WJUIIOCTPUPOBATH TEOPUI0 KOHKPETHBIMHU IpPUMEpaMH, MPUMEHATH €€ B
HOBOU CUTYaIlMH MPU BBHITTOJIHEHUH MPAKTHYECKOTO 3aaHuUs;
— TMPOJEMOHCTPUPOBA 3HAHME TEOPUM paHEE M3YUYCHHBIX  COIYTCTBYIOLIUX  TEM,
c(hOPMHUPOBAHHOCTh U YCTOMYMBOCTH UCTOIB3YEMBIX IPU OTBETE YMEHUI M HaBBIKOB;
— OTBEYAJ CaMOCTOSTENIbHO, 0€3 HaBOASIIINX BOIIPOCOB YUUTEIS;
— BO3MOXHBI OflHA — JIB€ HETOYHOCTH IPU OCBEIIEHWH BTOPOCTEMEHHBIX BOMPOCOB WM B
BBIKJIaJIKaX, KOTOPHIE YUYEHHUK JIETKO UCTIPABHUII ITOCIIE 3aMEUYaHUsl YIUTETIS.
OTBeT OllEeHUBAETCS OTMETKOM «4», eclu YIOBIETBOPSET B OCHOBHOM TPEeOOBaHUSM Ha OICHKY «5», HO MPHU
9TOM UMEET OJINH U3 HEIOCTATKOB:
— B UBIOKEHUHU [IOMYIICHBI HeOOJbIIHe MpoOenbl, HE WCKa3HWBIIEe MaTeMaTHYeCKOe
coJiep’KaHue OTBETA;
— JONyLIEHbl OJWH — JiBa HEJOYeTa MpPU OCBEUIEHUHM OCHOBHOTO COJEPKAHHS OTBETa,
WCIIPaBJIEHHBIE MTOCJIE 3aMEUYaHUsl YUUTEIS;
— JOmyIIEeHbl omroka uin 0oJjiee JBYX HEJJOUETOB MPH OCBELIEHUH BTOPOCTETIEHHBIX BOIPOCOB
WJIM B BBIKJIAJKAX, JIETKO UCIPABJICHHBIE MTOCIIE 3aMEYAHUS YUUTEIS.
OtmeTKa «3» CTaBUTCS B CIEAYIOLIUX CIydasx:

26



HEMOJIHO PAacKpBITO COJEpKaHWe Marepuaia (Cofep)KaHue M3JI0KEHO (QparMeHTapHO, He
BCETJIa MOCIIeI0BaTeNbHO), HO NMOKa3aHo o0liee MOHUMaHKUe BOTIPOCa U MPOJEMOHCTPUPOBAHbI
YMEHUs, JOCTaTOYHble JJs YCBOGHMsS NPOrPaMMHOrO  Marepuana  (OmpeaeeHbl
«TpeboBaHUAMU K MaTeMaTUYECKOM MOATOTOBKE OOYYAIOUIMXCS» B HACTOSIIEH Mporpamme
110 MaTeMaTHKe);

UMENNUCh 3aTpyJHEHUS WIM JOIMYIIEHbl OLIMOKHM B OIPEAEICHUM MaTeMaTU4eCKOU
TEPMHUHOJIOTHM, YEPTEKax, BBIKIANKAaX, MCIPABJICHHBIE IIOCIE HECKOIbKUX HaBOMAIIUX
BOIIPOCOB Y4MTEJIS;

YYEHUK HE CIPABWICA C IPUMEHEHHUEM TEOPUUM B HOBOW CHUTyallUM IIPU BBIIOJIHEHHUU
IPAaKTUYECKOI'0 3a/laHusi, HO BBINOJHWI 33JaHUS 00S3aTEIBLHOIO YPOBHS CIIOKHOCTH 11O

JTAHHOM TeMe;

— IIpd OO0CTaTOYHOM 3HaHHUHU  TCOPETHUUYCCKOro Marc€puajia BbIABJICHA HEAOCTATOYHAA

c(OpMHUPOBAHHOCTH OCHOBHBIX YMEHUI U HaBBIKOB.

OtMmeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasx:

HE PACKPBITO OCHOBHOC COACPIKAHUC yqe6H0ro Marepuala,
06Hapy>1<eHo HE3HAHNUEC YYCHHUKOM OoublIel WK HanOoJiee BaXKHOM YacTH yqe6Hor0 MaTtcpHraia,

AOIMYIICHBI OIIMOKH B OIIpCACIICHUHN HOHHTHﬁ, IIpu HMCII0JIb30BaHUH MaTeMaTH4eCKOM
TCPMHUHOJIOTUH, B PUCYHKAX, YCPTCIKAX HUIIN Fpa(i)I/IKaX, B BBIKJIaJIKaXx, KOTOPBIC HC HCIIPABJICHDBI

IMMOCJIC HCCKOJIbKMX HABOJAAIINX BOIIPOCOB YUUTCIIA.

OtMmeTKa «1» cTaBUTCS, €CIIN:

YUEHHK OOHApPYXKWJI MOJIHOE HE3HAHWE M HETMIOHMMaHUE M3y4aeMoro y4eOHOro marepuana HiH

HC CMOI" OTBETHUTH HU HA OJIMH U3 ITOCTABJICHHBIX BOIIPOCOB IO U3YUCHHOMY MaTCpHrally.

Oo61mas knaccudukanus omumodoK.

[lpu onenke 3HaHMN, yMEHUI U HaBBIKOB OOYy4aroIIMXCsl CIEAyeT Y4YUThIBaThb Bce OUIMOKU (rpyOble U

HerpyObl€) U HETOUETHI.
3.1. I'pyObIMHU CUMTAIOTCH OIIMOKU:

HE3HAHUEC OIMPCACIICHHUA OCHOBHBIX HOH?ITI/II\/’I, 3aKOHOB, ITpaBHJI, OCHOBHBIX MMO0KEHUH TCOpHHU,

He3HaHue GopMyIl, OOIIETIPUHATHIX CHMBOJIOB 0003HAUEHUH BEIUYUH, SAUHUI] UX U3MEPEHUS,
HE3HaHWE HAMMCHOBAHUM €IMHUI] U3MEPEHHUS;

HEYMEHHUE BBIJICIUTHh B OTBETE II1aBHOE;

HEYMEHWE IPUMCHSTH 3HAHUS, AJITOPUTMBI JUISl PEIICHUS 33]1a4,

HEYMEHUE JIeJIaTh BHIBOJIbI M 00OOIIEHNS;

HEYMEHHE YUTATh U CTPOUTH IPa(UKH;

HEYMEHHUE TI0JIb30BATHCS TIEPBOMCTOYHUKAMH, YICOHHUKOM U CIIPAaBOYHHKAMHU;
noTepsi KOPHS WM COXPaHEHHE MOCTOPOHHET0 KOPHS;

oTOpacbiBaHue 06€3 OObSICHEHUI OJTHOTO U3 HHX;

paBHO3HAYHBIE UM OIIHUOKU;

BBIUKCIIUTENIbHEIE OIINOKHY, €CIIM OHU HE SIBIISIOTCS OIHMCKOIL;

JIOTHYECKHE OIIHOKH.

3.2. K HerpyObIM ommm0KaMm ciielyeT OTHECTHU:

— HETOYHOCTh (POPMYIHMPOBOK, OIpeNeeHH, MOHSATHI, TeOopuil, BbI3BaHHAs HEMOJHOTON oOXxBaTa
OCHOBHBIX IMPU3HAKOB OINPEIEISEMOr0 IMOHATHS WM 3aMEHOM OIHOr0 - IBYX M3 OTHUX IPHU3HAKOB

BTOPOCTETIEHHBIMH;
— HETOYHOCTH rpaduka;

- HepaLII/IOHaJIBHHﬁ MCTOJ PCIICHHA 3aJadu HWJIW HEAOCTATOYHO HpOHYMaHHBIﬁ

(HapyIIeHuE JIOTHKH, TOJIMEHA OTJEJIBHBIX OCHOBHBIX BOIIPOCOB BTOPOCTEIICHHBIMH);
— HepaluOHaJIbHbIE METO/Ibl pabOThI CO CIIPABOYHOM U JPYroi JIUTEpaTypoit;
— HEyMEHHE pelaTh 3a/1a4u, BBIIOJIHATD 3a/JaHUS B OOIIEM BH/IE.
— 3.3. Hemouyeramu sBIAIOTCS:
— HepalMOHAJIbHbIE IPUEMbI BBIYUCICHUH U IPe0Opa3oBaHUM;
— HeOpexXHOE BBHIIIOJIHEHUE 3aMHCeH, YepTexXeH, CXeM, TpapHKOB.
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