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TlosicHUTEIBLHASA 3aIMCKA

Pabouas mporpamma no npeamery "Marematuka" coctasiaeHa B coorBerctuu ¢ ®I'OC COO, Ha
ocHoBe OOITI COO MBOVY «COII Ne 3 ropona BonropeyeHckay, aBTOPCKON MPOTpaMMbl U3YUEHHUS
Kypca anreOpbsl ¥ Haval MaTeMaTHYeCKOro aHanu3a(0a30BbId M YrIIyONEHHBIM YPOBEHB) CPEIHETO
obmero obpazosanusi (10-11 xmaccer) aBropoB A. I'. Mopukosuy, II. B. CemEéHOB U mpuMepHOii
paboueii mporpamma 1o reoMeTpun (yriryOJeHHbIH ypoBeHb) U3 cOOpHHUKA pabounx mporpamm s 10-
11 xmaccoB (coct. T. A. Bypmuctposa) st cpegaero ooimero oopa3zoBaHusl.

Hannas paboyas nporpamma peanusyercs Ha ocHoBe YMK :

- aBTOpPCKas MporpamMMa U3ydeHHs Kypca anreOpbl U Hadajl MaTeMaTH4ecKoro aHanu3a(0a3oBblid U
yrayOonéHHBIA  ypOBEeHB) cpeaHero oomero ooOpazoBanust (10-11 kmaccel) aBtopoB A. T
Mopakosuy, I1. B. Ceménon. OO0 « MOL] MHEMO3MHA»

- A. T'. Mopakoewuy, I1. B. CeménoB. MaTtemaTuka : AnreOpa ¥ Hayaja MaTEMaTHYECKOTO aHAIIN3a,
reoMeTpus . AnreOpa U Havalla MaTeMaTHYeCKOro aHainu3a (0a30BbIil U yrayOJieHHBIH yPOBHH) B 2-
x gactax.10 kmace. Yueonuk. OO0 « MOL] MHEMO3HWHA »

- A. I'. Mopzakosuy, I1. B. CeménoB. MaremaTuka : Anredpa 1 Hauana MaTEMaTUYECKOr0 aHAJIM3a,
reoMeTpus . AnreOpa ¥ Hauanaa MaTeMaTU4YecKoro aHanusa (0a30Bblii U yriyOJIeHHBINH YPOBHU) B 2-
x gactsax.11 kmace. Yueouuk. OO0 « MOl MHEMO3UWHA»

- [Toropenos A.B. I'eometpus 10-11 knacc. YueOuuk. M: IIpocsemienue.

Onucanue Mecra npeamera «MareMaTHKa» B y‘leﬁHOM IJIaHe

VYuebnslit mman MBOY "COI Ne3 ropoga Bonropeuencka" npegycmaTpuBaeT H3ydeHHE
MaTeMaTHKH ( yriIyOna€HHBIN Kypce) Ha ypoBHE cpefiHero o0riero oopa3oBanus B oobeme 408 u.
B tom uncne: B 10 kinacce — 204 4, B 11 xnacce — 204 yaca

Kiraccer B menenro Broxg
10 xmacc 6 204
11 xnacc 6 204

IlnanupyemMblie pe3yabTaThl 0CBOCHUA KYpca. YTIy0JIéHHbI YPOBEHb.

JIMYHOCTHBIMU Pe3yJbTaTaMU O0YUYCHUSI MATEMATHKH B CPEJIHEH MIKOJIE SIBIISIOTCS:

* 6 cqhepe omHoweHULl 0OYUAIOWUXC K cebe, K c8oeMy 300P08bI0 K NO3HAHUIO ceOsl — Ha

JTOCTHKEHUE JTMYHOTO CYACThS, PEATH3AIMIO MO3UTHBHBIX )KU3HEHHBIX MTEPCIICKTHB,
WHHUIIMATHBHOCTh, KPEATHBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K JINYHOCTHOMY CaMOOIPEICICHHIO,
CIOCOOHOCTh CTaBHTh LENA U CTPOUTH JKU3HEHHBIC TUIAHBI, TOTOBHOCTh M CIIOCOOHOCTH 00ECIIEYHTH
cebe W CBOMM OJU3KMM JOCTOHWHYIO JKH3HB B IMPOIECCE CAMOCTOSATEIBHON, TBOPYECKOH W
OTBETCTBCHHOM JEATEIBHOCTH, K OTCTAaMBAaHHWIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHWUS,
BBIpAa0aThIBaTh COOCTBEHHYIO IMO3UIIMIO 1O OTHOIICHHWIO K OOIIECTBEHHO-TIOJUTHYECKUM COOBITHUSM
NPOIILJIOT0 M HACTOAIICT0 HAa OCHOBE OCO3HAHMS W OCMBICIICHHUS WMCTOPHHU, JYXOBHBIX I[EHHOCTEH
JNOCTIDKCHUI Halllel CTpaHbl, K CaMOPa3BUTHIO M CAMOBOCIUTAHHUIO B COOTBETCTBHH C
00IIEYEeTTOBEYECKUMH [IEHHOCTSIMH U WJICaIaMU TPKIAHCKOTO OOIIECTBA; NMPHHATHE W PeaH3allus
IIECHHOCTEW 3JI0pOBOTO M 0Oe30macHoro obpasza JKHW3HH, OEpPEeKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE
OTHOIIIEHHE K COOCTBEHHOMY (PH3MUECKOMY H TICHXOJIIOTUIECKOMY 30POBBIO;



* 6 chepe omnowenul odyuarowuxcsa k Poccuu kax k Pooune(Omeuecmay) — poccHiicKas
UJCHTHYHOCTh, CHOCOOHOCTh K OCO3HAHUIO POCCUICKOM HIIEHTUYHOCTH B MOJIUKYIHTYPHOM
COLIMYME, YyBCTBO MPHYACTHOCTU K UCTOPUKO-KYIBTYPHOU OOIIHOCTH POCCUHCKOTO Hapoaa 1
cyns0e Poccuu, marpuoTusm, TOTOBHOCTH K CITyKeHHIO OTEUeCTBY, €ro 3alliTe; YBAKCHHE K
CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iiepe] PonmHOM, TopaoCTH 3a CBOM Kpail, cBOO Poauny,
MIPOILJIOE U HACTOSALIEE MHOTOHALMOHAIBHOr0 Hapoaa Poccun, yBakeHHe rocyJapCTBEHHBIX CUMBOJIOB
(repO, ¢uar, ruMH); HOPMUPOBAHUE YBAXKEHUS K PYCCKOMY S3BIKY KaK TOCYIapCTBEHHOMY SI3BIKY
Poccuiickoit denepainu, BISIOMEMYCS OCHOBOM pOCCHICKOM
UJCHTUYHOCTU U TJaBHBIM ()aKTOPOM HAIIMOHAJIBHOTO CaMOOIIPE/IEICHHs; BOCIIUTAHUE YBaXKCHUS K
KYJbTYype, 3bIKaM, TPAIUIUAMUA 00bIYasiM HApOI0B, IpokuBaroux B Poccuiickoit denepanuu;
* 6 cihepe omHoueHUll 00YUAIOWUXCA K 3AKOHY, 20CYOAPCMBY U K 2PAHCOAHCKOMY 00ujecmey —
IPaKJaHCTBEHHOCTD, TPAXKJAHCKASI MO3UIUS aKTUBHOTO M OTBETCTBEHHOTO WJIEHA POCCUMCKOTO
o0mIecTBa, OCO3HAOIIETO CBOM KOHCTUTYIIMOHHBIC TIPaBa U 00S3aHHOCTH, YBAXKAIOIIECTO 3aKOH U
MIPABOIIOPSIIOK, OCO3HAHHO MPUHUMAFOIIIETO TPAIUIIMOHHBIC HAIIMOHAIBHEIC 00IEYeTIOBEUYCCKHE
T'YMaHUCTHYECKHE U JeMOKpPATUUYECKHE [IEHHOCTH, TOTOBOTO K YUYaCTHIO B OOIIECTBEHHOM )KU3HH;
MpU3HAHUE HEOTUYKIAEMOCTH OCHOBHBIX MIPaB U CBOOOJ YeI0BeKa, KOTOPBIE IPUHAJIEkKAT
KOKIOMY OT pOXKIEHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MpaB U cBoOOa 06e3
HaApYIICHUs MpaB U CBOOOJ JPYTUX JIHIl, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIEC MpPaBa U CBOOOJIBI
YEeJIOBEKa M TPaXKJaHWHA COTVIACHO OOIICNpPU3HAHHBIM IMPUHIUIIAM U HOPMaM MEXKIyHapOIHOTO
npaBa u B cootrBercTBuM ¢ Konctutynueit Poceniickont @enepanuu, npaBoBas
Y MOJIMTAYECKAsA TPAMOTHOCTh; MUPOBO33PEHNE, COOTBETCTBYIOILIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKW ¥ OOIICCTBCHHON MPAaKTHUKH, OCHOBAHHOE HA JIUAIOTE KYJIbTYp, a TaKXKe PA3IMIHBIX (HOpM
OOIIIECTBEHHOTO CO3HAHMS, OCO3HAHHME CBOET0 MECTa B TOJIUKYIBTYPHOM MHPE; WHTEPUOPU3AIIHS
LEHHOCTEHN AEMOKPATHH U COLMAIBHON COIUAAPHOCTH, TOTOBHOCTD K
JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOUIEHUH B TPYIIE WM COLMAIBHOW OpraHU3alli; TOTOBHOCTb
oOydaromuxcsi K KOHCTPYKTUBHOMY YYacTHUIO B TPHHITHM PEIICHUN, 3aTparvBalolIdX TpaBa U
MHTEPECHI, B TOM YHCJIE B PA3JIMYHBIX
dbopmax O0OIIECTBEHHOM CaMOOpraHM3aIliu, CaMOYIpaBJieHUs, OOIIECTBEHHO 3HAUYUMOU
NeSATeTbHOCTH; TPUBEPKEHHOCTh UJCSIM HHTEPHAIMOHAIN3MA, IPYXKObI, PaBEHCTBA,
B3aMMOIIOMOIIA HAPOJOB;
BOCITUTAHUE YBAXUTEIHLHOTO OTHOIICHUS K HAllMOHAJIHLHOMY JOCTOMHCTBY JIIOJICH, MX YYBCTBaM,
PENUTHO3HBIM YOSXKIEHUSIM; TOTOBHOCTh 00YUaIOIIUXCs IPOTUBOCTOSITh UICOJIOTHHU IKCTPEMHU3MA,



HaIMOHATN3Ma, KCEHO(OOUH, KOPPYIIUHU, AUCKPUMHHAIMKM TI0 CONUAIBHBIM, PEITUTHO3HBIM,
PacoBBIM, HAITMOHAIBHBIM MTPU3HAKAM U JAPYTHM HETaTUBHBIM COITUAILHBIM SIBICHUSIM;
* 6 cihepe omHouleHULl 0OYHUAIOWUXCA C OKPYIHCAIOWUMU TH0ObMY — HPABCTBEHHOE CO3HAHHE U
MOBEJICHHE HA OCHOBE YCBOCHUS OOIIECYETIOBEYECKUX IICHHOCTEH, TOJIEPAHTHOTO CO3HAHUS U
MOBEJICHHSI B TIOJIUKYJIbTYPHOM MUPE, TOTOBHOCTH M CIOCOOHOCTH BECTUAMAJIOT C IPYTHMHU
JIOJBMH, JIOCTUTATh B HEM B3aWMOIIOHMMAaHUS, HAXO/IUTh OOIIUE [IETH U COTPYIHUYATH JIJIST KX
JTOCTYDKEHUS; IPUHATHE TYMaHUCTHYECKHX IICHHOCTEH, 0CO3HAHHOE, YBAKUTEILHOE
U J00pO’KeNaTeIbHOe OTHOUICHUE K IPYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHUIO; CITIOCOOHOCTH
K CONEpPEKUBAHUIO U (POPMHUPOBAHUIO TMO3UTHBHOTO OTHOIIEHUS K JIIOJSAM, B TOM YHCIE K JHIAM C
OTPaHUYECHHBIMH BO3MOXKHOCTSIMA ~ 3JI0pPOBbSI M HWHBIWAAM; OEpeXHOE, OTBETCTBEHHOE H
KOMITIETEHTHOE OTHOIIECHUE K (PU3MUECKOMY U TICUXOJIOTHYECKOMY 3/I0POBBIO
NpYTUX JIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO NOMOIIb; (OPMHPOBAHUE BBIPAKCHHOW B IOBEICHUM
HPaBCTBEHHOH IMO3MIIMU, B TOM YHCIIE CIIOCOOHOCTh K CO3HATEIBHOMY BBIOOpY J100pa, HPAaBCTBEHHOTO
CO3HAHUS U MOBEJICHHS HA OCHOBE YCBOCHUS OOIICUEIIOBEUSCKUX IICHHOCTEH U HPaBCTBEHHBIX YyBCTB
(decTh, JONT, CIPABEIUBOCTh, MHJIOCEPIUE U JAPYKEIOOUE); KOMICTCHIUH COTPYIHUYECTBA CO
CBEPCTHHKAMH, JIeTbMU MUTA/IIIETO BO3pacTa, B3pPOCIIBIMU B 00pa3oBaTeNbHOM,
00IIeCTBEHHONIOJIE3HOM, Y4eOHO-HCCIIEeI0BATENbCKOM, TPOSKTHON M IPYTUX BUIAX JICATEIbHOCTH;
* 6 cihepe omuoueHUll 0OYUAIOWUXCA K OKPYHCAIOWEMY MUDY, K HCUBOL NPUPOOE,
Xy002#cecCmeeHHOU Kyibmype — MUPOBO33pPEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH, 3HAYUMOCTh HayKH, TOTOBHOCTh K HAYyYHO-TEXHUYECKOMY TBOPUECTBY, BIIAJICHHUE
JOCTOBEPHOH MH(MOPMAIIMEH O MEePEOBhIX JOCTHKCHHUIX H OTKPHITUSX MUPOBOM U OTEUYECTBEHHOM
HayKH{, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUX 00 YCTPOWCTBE MHUpa U OOILECTBa;
TOTOBHOCTb U CHOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIE CaMOOOPa30BaHUIO, Ha MPOTSKEHUU BCeH
KHU3HHM;, CO3HATEIbHOE OTHOLICHHE K HENPEepPhIBHOMY OOpa30BaHUIO KaK YCIOBHMIO YCIEIIHOM
MpoeCCHOHAILBHOW W OOIIECTBEHHOW JESATENBHOCTH; HSKOJOTUYECKasl KYyJIbTypa, OepexHOoe
OTHOIIEHWE K POJHOW 3emile, MPUPOAHBIM OorarctBaM Poccum W Mupa, TOHUMaHHWE BIUSHHS
COLMAIbHO-O)KOHOMHYECKUX TIPOIIECCOB HAa COCTOSHHE TPUPOAHONM W  COLMAIBHOW  Cpepl,
OTBETCTBEHHOCTh 33 COCTOSHHE MPHPOTHBIX PECYpCOB, YMEHUH W HAaBBIKOB Pa3yMHOTO
IPUPOJONOIb30BAHNS, HETEPIUMOE OTHOIIEHHE K JCWCTBUSM, MPHUHOCSIIUM Bpea 3KOJOTHH;
nproOpeTeHe ONbITa KOJIOT0-HAPABICHHON JeATeIbHOCTH; 3CTETHUYECKOE OTHOILICHHE
K MUPY, TOTOBHOCTb K 3CTETHUECKOMY 00YCTPOICTBY COOCTBEHHOTO OBITA;
* 6 cthepe omuoulenull 0oOyuaroOwuxcs K mpyoy, é cpepe coyuanrbHo-9KOHOMULECKUX OMHOULEHUL —
yBaskeHHUE BceX (POpM COOCTBEHHOCTH, TOTOBHOCTb K 3aIIUTE CBOCH COOCTBEHHOCTH; OCO3HAHHBIN
BbIOOD Oynyieit mpodeccuu Kak MyTh U COoco0 peain3ali COOCTBEHHBIX )KU3HEHHBIX IJIAHOB;
TOTOBHOCTH 00YYarOIMUXCs K TPYA0BOH MPOoeCCHOHATBLHOM IeATENbHOCTU KaK K BO3SMOXXHOCTH
y4acTHs B PELICHUH JIMYHBIX, OOIECTBEHHBIX, TOCYIapPCTBEHHBIX,
OO0IIeHAIIMOHAIBHBIX TPO0JeM; MOTPEOHOCTh TPYAMUTHCS, YBAXKEHHE K TPYLy M JIIOJIIM Tpyla,
TPYAOBBIM JIOCTHXKEHUSAM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPUYECKOE OTHOIIEHHE K pa3HbIM
BUJAM TPYAOBOW JESATEIHHOCTH, TOTOBHOCTh K CaMOOOCIY)XHWBaHUWIO, BKJIIOYas OOy4YeHHE U
BBINTOJIHEHHE JIOMAITHUX 00sS3aHHOCTEH.

® u3YYeHUe aneeOPbl U HAYAL MAMEMAMUYECcKo20 AHAIU3A 8 cmapuleli WKoie 0aém 603MONCHOCHIb
00yuaOWUMCs 00CMUSHYMb CeOVIOWUX pe3yibmamos.

— MPEJICTaBICHUE O MPOPECCHOHANBHOMN JAEITETbHOCTH YUEHBIX- MATEMATHKOB, O Pa3BUTUU

MareMaTuKu OT HOBOro BpeMEHHU 10 HalllUX JTHEW;

— YMEHHE ICHO (JOPMYITUPOBATH U ApTYMEHTUPOBAHHO M3JIaraTh CBOM MBICIH; KOPPEKTHOCTh B

00IIIeHNH;



— KPUTUYHOCTH MBIIIJICHUS, yMEHHUE PAClIO3HABATh JOTUYECKU HEKOPPEKTHHIE BBICKA3bIBAHMUS,
OTJINYATh TUIOTE3Y OT (paxTa;

— KpEaTUBHOCTb MBIIUICHHS, THUIIUATUBA, HAXOJYMBOCTh, AKTUBHOCTb MIPH PEILICHUU
MaTeMaTHYeCKUX 3a7au;

— CIOCOOHOCTH K ACTETUYECKOMY BOCIIPUSTUIO MaTEMAaTHYECKUX 00BEKTOB, 33]a4, PEeIICHUH,
paccyXIeHHil.

MeTtanpeMeTHEIE PE3YIbTaThI O6y‘IeHI/ISI MaT€éMaTuKu B cpeﬂHeﬁ IIKOJIC MNPEACTABJICHBI TPEMs

rpynnamMu YHUBEPCAIbHBIX yYEOHBIX EHCTBUM.
PerynsTuBHbIC YHUBEpCaIbHbIC YUCOHBIE ICHCTBUS

Buinycknux nayuumces:

* CaMOCTOSATEIHHO OMPECIIATh eI, CTAaBUTh B (DOPMYIHPOBATh COOCTBEHHBIC 3a]]a41 B
00pa30BaTEeNbHON JIEATEIHHOCTH U KU3HEHHBIX CUTYAIUsX;

* OLIEHUBATh PECYPCHI, B TOM YHUCIIE€ BPEMS U JIpyrHe HeMaTepHallbHbIE PECYPChl, HEOOXOAUMBIE ISt
JOCTH>KEHHSI TIOCTABIICHHON paHee 11eJIH;

* CONOCTABIISATh UMEIOIINECS BO3MOKHOCTU M HEOOXOAUMBIE JIIsl IOCTHXKEHUS IIEJIU PECYPCHI;

* OpPraHu30BEIBaThH 3(PPEKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX JUIS JOCTHUKCHHSI IIOCTABICHHON
LETIH;

* OIIPEACINISITh HECKOJIBKO MyTEH JOCTHKEHHS TIOCTABJIICHHOMU 11EJIH;

* BBIOUPATh ONTUMAIBHBINA MYTh JOCTUKEHHUS LIETU C Y4eTOM 3(pPEeKTUBHOCTH PACcCXOJA0BaHUS
PECYpCOB U OCHOBBIBASICh HA COOOPAKEHUSIX 3TUKH M MOPAJIH;

* 33]1aBaTh MapaMeTPbl U KPUTEPUH, IO KOTOPHIM MOXKHO OMPEACIIUTD, YTO LIEIb TOCTUTHYTA;

* CONIOCTABIIAThH MOJYYEHHBIN pPe3yIbTaT JESTEIbHOCTH C TOCTABJIEHHOW 3apaHee LETbIo;

* OLICHUBATh TTOCIICJICTBUS IOCTHKEHHS TTOCTABJICHHON 1I€TTH B yUeOHOM JesTENHHOCTH,
COOCTBEHHOM KU3HU U KU3HU OKPYKAIOIIHNX JTFOICH.

* CAaMOCTOSITEILHO OOHAPYKUBATh M (POPMYJIUPOBATH YUEOHYIO MTPOOIEMY, ONIPEACNATh elb Y /1;

* BBIJIBUTATh BEPCUHU PEIICHUS TTPOOIEMBI, 0CO3HABATh (M MHTEPIPETUPOBATH B CITydae
HE00XO0IMMOCTH) KOHEUHBIH Pe3yNbTaT, BRIOMPATh CPECTBA TOCTHKEHUS LIENH U3 MPEAT0KEHHBIX,
a TaKXKC UCKAThb UX CaMOCTOATCIIbHO,

* COCTaBIIATH (MHAUBHUIYAILHO WU B TPYIIE) IJIaH pelieHus mpoOaemMbl (BBIIIOIHEHUS POCKTA);

* paboTasi 1o IJIaHy, CBEPATHh CBOM JIEUCTBHS C IIEJIbIO M MPU HEOOXOAMMOCTH UCTIPABIIATH OITHOKH
CaMOCTOSITENILHO (B TOM YHUCIIE U KOPPEKTUPOBATH IUIaH);

* B TMAJIOTE C YYUTEIIEM COBEPIICHCTBOBATh CAMOCTOSTEIIFHO BEIOPAHHBIEC KPUTEPUH OICHKH.

ITo3HaBaTeILHEIC YHHUBCPCAJTBHBIC V‘-Ie6HI)Ie )ICfICTBHSI

Buinycknux nayuumces:

* KPUTHYECKH OIICHUBATh M HHTEPIPETUPOBATH MH(DOPMAITHIO C PA3HBIX TTO3UITUH;

* pacnio3HaBaTh U (PUKCHPOBATH MPOTUBOPEUHUS B MH(OPMAIIMOHHBIX UCTOYHHKAX;

* ICTI0JIb30BaTh PA3TMYHbBIE MOJICTLHO-CXEMATHUYECKUE CPEJICTBA JIJISl TIPEICTABJICHUS] BBISIBICHHBIX
B MH(OPMAIIMOHHBIX UCTOYHUKAX MTPOTUBOPEUHIA;

* OCYIIECTBIISITh Pa3BEPHYTHIN HHPOPMAITMOHHBIN MOUCK U CTABUTH HA €r0 OCHOBE HOBHIE (yueOHbIE
Y TI03HaBaTelIbHbIE) 3a/1a4H;

* HCKaTh U HAXOJUTh 0000IIEHHBIE CITIOCOOBI PEIICHUS 33/1aY;

* IPUBOANTH KPUTUUECKHE apTyMEHTHI KaK B OTHOIIEHUH COOCTBEHHOTO CYXICHHUSI, TaK U B
OTHOILEHUU JECUCTBUI U CYKAEHUU IPYroro;

* AHAJIM3UPOBATh U IPEOOPA3OBHIBATH MPOOJIEMHO-IPOTUBOPEUNBBIE CUTYALIUH;

* BBIXOJIUTH 32 PAMKH Y4€OHOTO MPEAMETa U OCYILECTBIIATH LieJICHANPaBIeHHbIA MOUCK
BO3MO>XHOCTH IIMPOKOT0 IIEPEHOCA CPEJICTB U CLIOCOOOB AeMCTBUS;



* BBICTpPaUBaTh UHIUBUAYATIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YIUTHIBAS OTPAHUUEHUS CO
CTOPOHBI IPYTUX YYaCTHUKOB U PECYpCHBIE OTPaHUYCHUS,;

* MCHSITH U yJIEP’KUBATh Pa3HBIC MO3UINH B IIO3HABATEIHHOU JACSITENLHOCTH (OBITh YICHUKOM U
yuaurenem; GopMyaupoBaTh 00pa3oBaTeIbHBIN 3apOC U BBIIOIHATH KOHCYJIbTaTUBHbIE (PYHKIIUU
CaMOCTOSITENIbHO; CTaBUTH MPOOJIeMy U paboTaTh HaJl €€ pElIeHUEM; YIIPABISAThH COBMECTHOI
M03HABATENIBHOMN 1EATEIBHOCTHIO U TOTYUHSITHCS).

* IPOBOJIUTH HAOIIOICHUE U SKCIIEPUMEHT I0JT PYKOBOACTBOM YUUTEIIS;

* OCYILECTBJIATH PACIIMPEHHBIN MOUCK HHPOPMALIMU C UCIIOIb30BAHUEM PECYPCOB OMOINOTEK U
WNHurepHera;

* CO3/1aBaTh M MPEOOPa30BHIBATH MOJIEIIM U CXEMBI JIJIsl pEILICHHS 3a/1a4;

* OCYILECTBJIATH BBIOOP Hanbosee H3pPEeKTUBHBIX CLIOCOOOB PELICHHs 33a]]a4 B 3aBUCIMOCTH OT
KOHKDPETHBIX YCIIOBUH;

* aHAJIN3UPOBATh, CPABHUBATH, KJIACCU(PULIUPOBATH U 000011aTh (GaKThl U SABICHUS;

* 1aBaTh ONPECIICHUS IIOHATHSIM.

KoMMYHMKAaTHBHEIC YHUBEPCAILHBIE V‘IC6HBI€ JICHCTBUA

Buinycknux nayuumcs:

* OCYUICCTBIIATH JACJIOBYI0O KOMMYHHUKAIMIO KAK CO CBEPCTHUKAMM, TaK M CO B3POCIIBIMU (KaK
BHYTpPHU 00pa30BaTeNbHOM OpraHu3alliy, TaK 1 3a ee IpeaeiaMu);

* [IPU OCYIIIECTBIICHUH TPYNIIOBOM pabOTHI OBITh KAK PYKOBOJMUTENIEM, TaK M YJICHOM ITPOSKTHOU
KOMAaH/Ibl B Pa3HBIX POJIAX (T€HEPATOPOM HJIEH, KPUTUKOM, UCIIOTHUTEIEM, IPE3EHTYIOMIUM U T.
1.);

* Pa3BEpPHYTO, JIOTUYHO U TOUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM aJIEKBATHBIX
(YCTHBIX ¥ MUCbMEHHBIX) SI3BIKOBBIX CPEJICTB;

* pacro3HaBaTh KOH(PJIUKTOTEHHBIE CUTYAIlUU U MTPEAOTBpAIaTh KOHMIUKTHI JO UX aKTUBHOU
¢a3bl;

* KOOPJMHUPOBATH U BBIMOJIHATE PAOOTY B YCIOBUSX BUPTYaTbHOTO B3aUMOJACUCTBUS (WIIH
COUETaHUs PeaTbHOTO U BUPTYAIHHOTO);

* COTJIaCOBBIBATH MO3UIIUHU YICHOB KOMaH/ bl B TIpOIiecce pabOThI HaJl O0IIHUM
MIPOYKTOM/pETIeHUEM;

* MPEACTABIATh MyOIMYHO PE3YNbTAThl UHAUBUAYATHHOU U TPYIIIIOBOM JEATENBHOCTH, KaK Mepes
3HAKOMOM, TaK U Mepe]l HE3HaAKOMOMN ayJAUTOPUEN;

* To10MpaTh MAPTHEPOB IS JIEJTOBOM KOMMYHHKAITUHU, U CXOJIS U3 COOOpaKeHU M
pe3yJIbTaTUBHOCTH B3aUMOJEHCTBUS, & HE TUYHBIX CUMITATHIA;

* BOCIIPHHUMATH KPUTHYECKHE 3aMEeUaHus KaK peCypc COOCTBEHHOTO Pa3BUTHS;

* TOYHO U €MKO (POpPMYITHPOBATh KaK KPUTUUECKHE, TaK U OJJOOPUTENBHBIC 3aMEUaHUs B aJIpec
JPYTUX JIIOJIeH B paMKax Je0BOM U 00pa3oBaTeNbHON KOMMYHHUKAIIUH, U30erasi Ipu TOM
JINYHOCTHBIX OLIEHOYHBIX CYXICHUM.

* CAMOCTOSITEJIEHO OPTaHW30BBIBATh y4eOHOE B3aUMOJICHCTBHE B TpyIIe (OMpeneNaTh 00Imure e,

JIOTOBApUBATHCS APYT C APYTOM H T. 11.);

* B IUCKYCCHH YMETh BBIJIBUHYTH apPTyYMEHTHI U KOHTPAPTYMEHTHI;

® YUUTBHCA KPUTUIHO OTHOCHUTHCA K CBOEMY MHCHUTIO, C JOCTOMHCTBOM IIPU3HABATH OH_II/I60‘IHOCTB

CBOETO MHEHUS M KOPPEKTUPOBATh €r0;

* IOHMMas MO3HULIHIO IPYTOro, pa3jinyarh B €r0 PeUn: MHEHUE (TOUKY 3pEHMSI), JOKA3aTEIbCTBO

(aprymeHTsI), hakThl (THIIOTE3bI, AKCKOMBI, TEOPUH );

* YMCTh B3TJIIHYTb Ha CUTyaluio C HHOU MO3UIMU U JOTOBAPUBATHCA C JIFOABMH UHBIX HOBHHI/Iﬁ

® TOCTATOYHO PA3BHUTHIC MPEACTABICHUS 00 HICIX M METO/IaX MATEeMAaTUKH KaK YHUBEPCATLHOM
SA3BIKC HAYKU U TCXHUKHU, CPCACTBC MOACIIMPOBAHUSA SIBJICHUU U MMpOoLCCCOB;



¢ YMCHUC BUACTD ITPUIOKCHUSA ITOJTYUCHHBIX MATECMATHYCCKUX 3HAHUU B APYrux JUCHUILINHAX, B

OKpYKaIOIIeH )KU3HH;

® yYMEHHUE UCIIOIB30BaTh PA3JINYHbIC HCTOYHUKH WH(POPMALIUHU TS pEIIeHUs YIeOHBIX TPobeMm;
® yMEHHE MPUHUMATh PEIICHNE B YCIOBUIX HEMOIHON U N30BITOYHON MH(pOpMAIIY;

® yMEHHE MPUMEHSITh UHIYKTUBHBIC U JACTYKTUBHBIE CIIOCOOBI pacCy KICHUII;

® yMEHME BUJIETh Pa3JINYHbIEC CTPATETUU PELLIEHUS 3a]a4, IUITAHUPOBATh U OCYIIECTBIISATh

ACATCIIBHOCTD, HAITPABJICHHYIO HA UX PCUICHUC.

Ilpeomemmnoie pe3yromamel:

1)uMeTh MpeacTaBieHHe 00 OCHOBHBIX M3y4aeMbIX MAaTEMaTHUECKUX MOHATHUIX, 3aKOHAX U
METOAX, MO3BOJIAIOIINX ONKUCHIBATH U UCCIIEA0BATh PEAIbHBIE IIPOLIECCH] U SIBICHUSA: YUCIIO,
BEJIMYMHA, alIre0pandeckoe BeIpaXeHNEe, ypaBHEHUE, (DYHKINA, ClTydailHas BEIMYMHA U
BEPOSITHOCTH, IPOU3BO/IHAS U UHTETPAJI, 3aKOH OOJIBIINX YUCEN, IPUHLIUI MaTEMAaTHYECKON

WHAYKIMH, METOJIbl MATEMATUYECKUX PACCYKICHUM;

2)BJ'Ia,I[eTL KIIFOYCBBIMU MATEMATUYCCKUMU YMCHUAMM: BBIIIOJIHATD TOYHBIC U HpI/I6JII/I)KéHHBIe

BBIYMCIICHUS C [Ief/'ICTBI/ITeJII)HI)IMI/I qucjiaMu,

BBIMOJHATH (TpocTeiiiue) npeoOpa3oBaHus BbIPAKEHUH, BKIIOYAIONINX CTENEHH, JIOTapu(pMBbI,

paauKaisl ¥ TPUTOHOMETpHYECKHE (DYHKIINH;

pewath (IIPOCTEHIINE) ypaBHEHMs, CUCTEMbl YpPaBHEHHUI, HEpPaBEHCTBA U CHCTEMbl HEPaBEHCTB;
pemaTh TEeKCTOBBIC 33Ja4d; UCCIIEAO0BAaTh (QYHKIMU; CTPOUTHh MX TpaduKku (B MPOCTEHIINX CITydasix);
OLIEHUBATh BEPOATHOCTH HACTYIUICHUS COOBITHH B MPOCTEUIINX NPAKTUYECKUX CUTYALUSX; IPUMEHSTh
MaTE€MaTU4YeCKYyI0 TEPMUHOJIOTHIO U CHMBOJIMKY; TOKa3bIBaTh MATEMAaTUYECKNE YTBEPKICHHUS;
3)IpUMEHATH IPUOOPETEHHBIE 3HAHUSI U YMEHUS JUI PEeLIeHUs 3a/jau MPAaKTUUYECKOro Xapakrepa,

3aaa4 U3 CMCXHbBIX TUCHHUIIINH.

IIpenMeTHBIE pe3yIbTATEL OOVUEHUSI MATEMATHKN B CPEAHEN IIKOJIE

BoinmyckHUK HayuyuTCs Ha yriyOJI€HHOM YpOBHE

BBITTyCKHUK TIOJTyYUT BO3MOYKHOCTD HAyJUTHCS Ha
yriyOJIeHHOM YpOBHE

Auare0pa u HaYaJIa MATEMAaTHY€CKOI0 aHAJIN3a
10 xknace
JeilicTBUTEIbHbIE YN CJIA U BBIPAKEHUS
+CB0O0OHO ONIEPUPOBATH MOHATUIMHU: HATYpPATHHOE
YHCII0, LIENO0E YNUCIIO0, PALIMOHAIBHOE YUCIIO,
UPpaLMOHATILHOE YHCIIO, NEHCTBUTENbHOE YHCIIO.
*BoInonHATh apupMeTndeckue IeiHCTBUS C
JIEHCTBUTEILHBIMU YUCIIAMH, COYETasl YCTHHIE U
MUCbMEHHBIE TPUEMBI.
«JImMeThb npeacTaBiIeHNE 0 KOMIUIEKCHBIX YUCIIaX.
*BeIimonHsTh apudMeTHIecKue eCTBHS C
KOMILIEKCHBIMH YHCIIAMHU.
*CB0OOIHO OTMIEpUPOBATH MTOHITHSIMH: OOBIKHOBEHHASI
Ipo0b, NecATUUHAs Jpo0b, MPUOIKEHHOE 3HAUEHNE
YKCIIa, YacTh, 10151, OTHOIIEHHE, IPOIIEHT.
*1300pakaTh Ha YUCIIOBOU MPSMOM ACHCTBUTEIHHBIC
YyucIa, 1eble CTETIeH! YnCeT.
*BBINOIHATH OKPYIJIEHHE JEHCTBUTEIBHBIX YHCEN C
3aJJaHHOU TOYHOCTBIO.
*CpaBHUBATh U YHIOPSA0UYUBATH ACHCTBUTEIbHBIE
Yyuca.

Anreﬁpa H HAYAJIA MATEMATHYECCKOI'0 aHAJ/In3a

JelicTBUTE/IbHBIE YMCJIA U BbIPAKEHUS

* CBOOOTHO OTIEpUPOBATH YNCIIOBBIMH
MHOXECTBAaMU TP PEILICHUH 3a/1a4.

* ImeTh 6a30BbIC MPECTABICHUS O MHOXKECTBE
KOMILJIEKCHBIX YHUCEJL.

* [Tonp30BaThCs OLICHKON M MPUKUIKOHN ITPU
MPAKTUYECKUX pacyETax.

* [IpuMeHsTH IpH peIICHUN 3a1a4 TMPOCTEHTITHE
(YHKITUU KOMILIEKCHOM MepeMEHHON Kak
T€OMETPUUYECKHE MPeoOpa3oBaHUsI.

* [IpuMeHsTh TpH pelIeHUH 3a/1a4 OCHOBHYIO
TEOpEMY areOpHl.

*[IpuMeHsTh NpH pellICHNH 3a/1a4 LEeJTOUNUCIEHHbIE
Y LE€JI03HAYHbIE MHOTOUJICHBI.

*Bnaners noHITUIMU <<MIpUBOJHUMBIC U
HEMPUBOJUMBIE MHOTOYJIEHBI» U IPUMEHSATh UX
MIpU PEIICHUH 3a/1au.

*/ImeTh 0az0BbIe MPEACTABICHUSI O MHOKECTBE
KOMILJIEKCHBIX YHUCEJL.




*CB0OOOIHO OMIEPUPOBATH MOHITUSIMU: «TIOHUKEHHE
MIPOLIEHTAY, «TTOBBIILIEHUE MPOIIEHTa»; PopMyIaMu
BBIYUCIICHHSI IPOCTOTO M CJIOXKHOTO MPOLIEHTOB.
*CB0OOOIHO OMEPUPOBATH MOHITUSIMH: YUCIIOBas
OKPY>KHOCTB, JUTMHA JIYTY YUCIOBOU OKPY>KHOCTH.
*M300paxarb Ha YHCIOBOU OKPYKHOCTH
JIeMCTBUTENLHBIC YHCIIA, COOTHOCUTH HX C
CHUHYCOM M KOCHHYCOM COOTBETCTBYIOILIETO YHCIIA.
Hcnonp30BaTh JIMHUIO TAHT€HCOB IS
M300paKeHHs TAHT'eHCA YKCIia, TPUHAIeKAIIETO
YUCIIOBOM OKPYKHOCTH.
*O1nieHMBaTh 3HaKU CHHYCA, KOCUHYCA, TAaHT€HCa U
KOTAHI'€HCA TOYEK YHCIOBOH OKPYKHOCTH.
*Haxoauth TpuroHoMeTpuyeckue 3Ha4eHust PyHKIU ¢
YHCIIOBBIM U YTJIOBBIM apryMmeHTaMu. COOTHOCUTh
MEX1y COOOM YHCIIOBOW U YIJIOBOM apryMEHTHI.
*CBOOOTHO OTIEPHPOBATH OHATHSIMH: APKCHHYC,
aApKKOCHHYC, apKTaHI'€HC U aPKKOTaHTEHC Yncia. Y METh
BBIYHUCIISTH 3HAUCHUSI apKPYHKIINH.
*BrInonHsaTh npeoOpa3oBaHus LEIbIX, JPOOHO-
palMOHAIBHBIX BBIPAXKEHHUM W BBIPAKEHUH,
COJIep>KalINX PauKalbl.
*BBINOTHATH TOKAECTBEHHBIE TPE0Opa30BaHNUS
TPUTOHOMETPHUECKUX BBIPAKEHUHN C UCIIOIH30BAHHEM
dbopmys1 (OCHOBHOTO TPUTOHOMETPHUUECKOTO TOXKIECTBA,
(bopMyI CyMMBI U Pa3HOCTH apryMEHTOB, IBOMHOTO
apryMeHTa, 3aMEeHBI CYMMBI TIPOU3BEICHUEM ).
B nosceounesnoii socuznu u npu usyyeHuu
Opyeux yueOHblx npeomMemos:
*BBINOTHATD U OOBSCHATH pe3ybTaThl BBIYUCICHUS IPU
pelIeHNH 3a]1a4 MPaAKTUYECKOI0 XapakTepa.
*BBINOTHATH MpakTUYECKHE PACYETHI C HCIOIb30BAHUEM
pY HEOOXOTUMOCTH CITPABOYHBIX MaTEPHAIOB U
BBIYUCIUTENbHBIX YCTPOUCTB.
+CoCTaBIIATh U OLIEHUBATh Pa3HBIMU CIIOCOOAMHU
YHCIIOBbIE BBIPAXKEHUS IPU PEIICHUHU IPAKTUYECKUX
3a/1a4 U 3a/1a4 U3 IpYrux yueOHBIX MPEIMETOB.
*BBINOTHATH TOXKIECTBEHHBIE TPEOOpa30BaHUs IPU
pEeLIeHUH 33J]ad Ha ypoKax Mo APYTHMM JTUCIHUITITMHAM.
DOyHKIUH
*BiiageTh NOHATUSAMU: 3aBUCUMOCTb BEJIUYHH,
GyHKIMS, apryMeHT U 3HaueHue pyHKIHUH, 00IacTh
orpeniesnieHus ¥ 001acTh 3HaueHU QyHKIMH, TpapuK
3aBUCHUMOCTH, Ipa@uK QYHKIIHH.
*3HaTh CBOICTBA (PYHKILMI: BO3pacTaHue U yObIBaHUE
(GYHKIIMY Ha YHCIOBOM MPOMEXKYTKE, HAanOOIIbIIIee U
HaMMEHbIIIee 3HaUeHUs (PYHKIIMU Ha YHCIOBOM
MPOMEXKYTKE, OTPAHUYEHHOCTb, BBIMYKIIOCTb,
HENPEPHIBHOCTH (PYHKIMH, YETHOCTh U HEUETHOCTD
GYHKIUH, TIEPUOAUIHOCTH QYHKIIMH, HYJIA (PYHKITHH,
POMEXYTKH 3HAKOTIOCTOSIHCTBA, YMETh MX JOKa3bIBaTh
U TIPUMEHSATH B PELICHUH 3a/1a4.
*BiiageTh NOHATUSAMH: TPUTOHOMETPHUYECKUE (DYHKIUH,
00paTHbIE TPUTOHOMETPUUYECKUE (DYHKITHH.

[ IpuMeHsTh NpU pelICHUH 3aa4 TPOCTEHIITNE
(HYHKIIMHM KOMIUICKCHON TIEPEeMEHHOM Kak
reoMeTpHUECKUE PeoOpa30BaHMUS.

DOYyHKINHA

» Bnaners NOHATHEM ACUMITOTHI U YMETh
HAaXOJIUTh BEPTUKAJIbHBIC, TOPU30HTAIbHBIE U
HAaKJIOHHBIE ACUMITOTBHI.

* [IpumensaTh MeTOABI peleHUs (PYHKIUOHATBHBIX
YPaBHEHUHN U HEPABEHCTB.

DJIeMEeHTBhI MATEMATHYECKOI0 aHAIHU3a

» CBOOOAHO Bia/IeTh anmnapaTom
MaTE€MaTHYECKOr0 aHAJIN3a I BBIYMCIICHUS
MPOU3BOAHBIX (YYHKIIMKM OHOW MEPEMEHHOM, IS
WCCIICIOBAHMSI ¥ IOCTPOCHUS TpadUKOB PYHKITHH,
B TOM YHCJIE€ UCCJIEOBAHMS HA BBIITYKIIOCTb.

* YMETh IPUMEHSATH IIPU PELICHUU 3a1a4
Teopembl Belepirpacca.

* YMeTb BbINOJIHATH NPUOTNKEHHbBIE
BBIYHCIICHUS.

+OrniepupoBaTh MOHATHEM <<IIEPBOOOpPA3HAS» IIPU
pELICHUH 3aad4.

*BBIYMCIIATH IPOU3BOIHYIO OJHOUJICHA,
MHOT'O4WJIEHA, KBaJPATHOI'O KOPHS, IPOU3BOJHYIO
CYMMBI () yHKITHIA.

*OB1a1IeTh OCHOBHBIMU CBEJICHUSIMU 00
unrerpane Hetotona -Jleitbuuna u ero
IIPUMEHEHUU.

*BBIYHCIIATH ¢ TOMOIIBIO HHTErpajia 00BEMBI TEJ
BpallICHMUS.

YpaBHeHHS M HEPABEHCTBA

« CBOOOJIHO BIIaJIeTh METOAAMHU PELICHUS
TPUTOHOMETPUYECKUX YPABHEHHUM U UX CUCTEM.

« Pemmate 6a30Bble TPUTOHOMETPUYECKHE
HEPABEHCTBA U UX CUCTEMBI.

* BoImosaHaTh 0T00p KOpHEN ypaBHEHUH WiIn
pelIeHU HEPaBEHCTB B COOTBETCTBUH C
JIOTIOJTHUTEIBHBIMU YCIOBUSMH U
OTPaHUYEHUSIMH.

*CBO0O/IHO OTIpENIENATh THII U BBIOMPATh METOJ]
pelIeHrs TOKa3aTeIbHbIX U JOrapu(PMUUECKUX
YPaBHEHHUI U HEPABEHCTB, UPPALlMOHAIBHBIX U
TPUTOHOMETPUYECKUX YPAaBHEHUN U HEPABEHCTB.
*CB00OIHO pemaTh CUCTEMBbI TMHEUHBIX
YpaBHEHUH.

*/cnosb30BaTh METO HHTEPBAJIOB JIs PELIECHUS
HEPaBEHCTB.

*Pemate OCHOBHBIE TUIIBI YpaBHEHUH U
HEPABEHCTB C ITapaMeTpamHu.

[IpumeHsTH P pelIeHnH 3a/1a4 HEpaBEeHCTBa
Komu — bynsikoBckoro, Wencena, bepnymnu.
DJIeMeHTBI TeOPHH MHOKECTB M
MaTeMaTH4YeCKOH JOTUKH

» OnepupoBaTh NOHITUSAMU CYETHOTO U




*YMeThb CTPOUTH rpauKy TPUTOHOMETPUYECKUX
byHKUIMH 1 apKPYHKINH, OCYIIECTBIATH NapajiesIbHbINA
IepeHOC Tpa(UKOB, CHKATHE U PACTSHKEHUE BJIOJIb OCH
OpIVHAT U BJIOJIb OCH a0CIIHCC.
*CoOTHOCHUTB IpauecKoe U aHATUTUYECKOE 3a/1aHUs
3JIEMEHTAPHBIX (QYHKIUH.
*OnuceIBaTh 10 TpaduKy cBOMCTBA QYHKIMH (UMTATH
rpaduK), HCCIEeI0BATh CBOMCTBA (DYHKIUN U CTPOUTH
rpaduKy 10 pe3yjbTaTaM UCCIel0BaHHUS.
*CTpouTth TpaduK rapMOHHYECKOTO KOJIeOaHUsI.
*CTtpoutb rpaduKu ¢ MOJyJIEM.
*Pemats ypaBHEHHS, HEPAaBEHCTBA U 33/1a4H C
napamMeTpamH, UCIoJIb3ysl (YHKLIMOHAIbHO-
rpadu4ecKuil METOI.
B nosceonesnoii srcuznu u npu uzyuenuu
Opyeux yueOHblx npeoMemos:
*Onpenenarts 1o rpagyKaM U UCIOJIb30BaTh JUIS
peleHus MPUKJIAIHBIX 3a7a4 CBOMCTBA PeaIbHBIX
IPOIIECCOB U 3aBUCUMOCTEH, HHTEPIIPETUPOBATH
CBOWCTBA B KOHTEKCTE KOHKPETHON MPaKTUYECKON
3a1a4u.
*Onpenensarts 1o rpapukam npocreuime
XapaKTEPUCTHKH MEPHOANIECKHX ITPOIIECCOB B
010JI0TH, SKOHOMUKE, MYy3bIKE, PAAHOCBSI3U U T. [I.
DJIeMeHThI MATEMaTHYeCKOI0 aHAJIU3a
*BiiageTh NOHATUAMU: YHCIOBask OCIEI0BATENBHOCTb,
rpaduk 4ncI0BOM MOCIEI0BATENILHOCTH, CIOCOObBI
3aJJaHMsI YMCIIOBBIX TIOCIIEJ0BATEILHOCTEH,
aprudMeTHIECKasi U TEOMETPHUECKasi TIPOTPECCHH.
IIpuMeHATh Npu pelIeHu: 3a/1a4 CBOMCTBA U MPU3HAKH
apu(pMeTUYECKON U FeOMETPUUECKON MPOTrPECCUA.
*Briagets nonaTuem «6ecKOHEUHO yObIBaroLIast
reoOMEeTpHYECKas MOCIeI0BaTEIbHOCThY, YMETh
IPUMEHSTH €r0 B pEIIeHUH 33/1au.
*OrnepupoBaTh MOHATHAMH: TIPEIEIT
MOCJIEI0BATENBHOCTH, Mpesien (PYHKIMH Ha
0ECKOHEUHOCTH, NpejieN (YHKIIMU B TOUKE.
*YMeTh IPUMEHSATH TEOPHUIO TIPEAEIIOB ISl PEIICHUS
3aJa4, B YaCTHOCTHU JJISl OTBICKAHUS TPOU3BOTHOM.
*BriageTs NOHATUSAME: TPOU3BOIHAS (PYHKIIUU B TOYKE,
KacaTeJbHas K rpaduky (QpyHKIINH, TPOU3BOIHAS
GyHKIIH.
*3HaTh reOMETPUUECKUi U (PU3UYECKHI CMBICTT
IIPOU3BOJHOM.
*YMeTh onpeensTh 3HaueHHEe MPOU3BOIHON (DYHKIIUHU B
TOYKE 10 N300pKEHHIO KacaTelIbHOU K TpaduKy,
IIPOBEAEHHON B 3TOM TOUYKE, HAXOAUTH YTIIOBOMI
KO2(PUITMEHT KacaTeTbHOM B TOUKE.
*HaxoauTh cKOpoCTh U YCKOPEHHE KaK POU3BOHbIC
(YHKLUU OT IIyTH U CKOPOCTH COOTBETCTBEHHO.
*HaxoauTe ypaBHEHHE KacaTeIbHOM.
*MccnenoBars GyHKIHIO HA MOHOTOHHOCTb U
HKCTPEMYMBI C TIOMOIIBIO IPOU3BOAHOI.

HECYETHOTO MHOXKECTBA.

* OnepupoBaTh NOHATUEM ONPEIEIICHNUS,
OCHOBHBIMH BHJIaMU OTIpEICTICHUI.

* [loHumaTh cyThb KOCBEHHOTI'O J10Ka3aTEIbCTBA.

* [IpumeHsATh METOJ MaTEMAaTUYECKONU MHIAYKIIUU
JUISL IPOBEJICHUS PACCYKIEHUH U 0KA3aTENbCTB.
* Mcnonb30BaTh TEOPETUKO-MHOKECTBEHHBII
SI3BIK JIJIS1 ONIMCAHUS peabHBIX MPOLIECCOB U
SIBJICHUI.

CraTucTHKA M TeopHs BePOSITHOCTEM, JIOTHKA
1 KOMOMHATOPHUKA

* Bnanets popmyinoi 6mHoma HproToHa.

*/ImeTh npeacTaBIeHUE O CTATUCTUYECKUX
TUIOTE3aX U MPOBEPKE CTATUCTHUECKOMN
TUIOTE3bl, O CTATUCTUKE KPUTEPUS U €€ YPOBHE
3HAYUMOCTH.

*/ImeTh npeacTaBiIeHUE O CBSA3U SMIUPUUYECKUX U
TEOPETUYECKHUX paclpeaeNieHui.

TexcroBble 3axaun

*Pemiare 3a1auy pa3HbIX TUIIOB, B TOM YHCIIE
3a/1a4¥ MMOBBIIIEHHOW TPYAHOCTH.

*Br10upaTh ONTHUMAIBHBIA METO PEIICHHS
3a/1a4yM, pacCMaTpUBasi pa3InyHbIe METOMBI.
*CTpOouTh MOJIENb PEIICHUs 3aJa4ul, [IPOBOIUTh
JIOKa3aTEJIbHBIE PACCYXKICHHUS.

*Pemath 3amaun, Tpedyrommue nepedopa
BapUaHTOB, IIPOBEPKHU YCIOBUH, BEIOOpa
ONTUMAJILHOTO PE3yJIbTaTa.

* AHaIM3UpPOBAaTh U UHTEPIIPETUPOBATD
pe3yNbTaThl B KOHTEKCTE YCIOBHS 3aa4H,
BBIOMpATh pelIeHUs], He MPOTUBOpEYalle
KOHTEKCTY.

* [IepeBonTh IpH pELIEHUN 3a7a4n
nH(popMaLNIO U3 OAHON (GOPMBI B IPYTYIO,
UCTIONB3YS MIPU HEOOXOUMOCTH CXEMBI, TaOJIHIIbI,
rpaduKy, TuarpamMmmel.







*Haxoaute HauMeHblIee U HanOoIbIIee 3HAUCHMS
(YHKLNU HA 3aJaHHOM OTpPe3Ke C IOMOLIbI0
IIPOU3BOJHOM.
[IpumensTs popMyssl U paBuiia
TuQepeHIIMPOBAHUS TIEMEHTAPHBIX (QYHKIUH.
*CTpouTh IrpaUKH U IPUMEHSTh UX K PELICHUIO 3a/1a4,
B TOM YHCJIE 33/1a4 C [IapaMETPOM.
B noeceownesnotl sicusnu u npu uzyyerHuu
Opy2ux npeomemos:
*Pemars npukiagnele 3aJauu 1o Ouosoruu, Gpusuke,
XUMUHU, DKOHOMHKE, CBA3aHHBIE C UCCIIEOBAaHUEM
XapaKTEPUCTHK IIPOLECCOB, UHTEPIIPETUPOBATH
IIOJIyYEHHBIE PE3YIIbTAaThI.
YpaBHeHus1 1 HEPABEHCTBA
» CBO0OO/IHO OTIEpUPOBATH MOHATUSIMU: YPaBHEHHUE,
HEPAaBEHCTBO, PABHOCWIbHBIE YPaBHEHHUS U
HEPaBEHCTBA.
* BiianeTs pa3HbIMU METOAAMHU PELLICHUS
TPUTOHOMETPUYECKUX YPABHEHHUU. Y METh IIPOU3BOIUTH
0TOOp KOpHEW TPUTOHOMETPUUYECKOTO YpaBHEHHUSI.
* BbINOJIHATE paBHOCUIIBHBIE PEOOPa30BaHMSI IIPU
peLIeHNN YPaBHEHUN U HEPABEHCTB.
* Mcnonb30BaTh METO/ NHTEPBAJIOB JUJIS PEILICHUS
HEPaBEHCTB.
* Pemate TpUroHOMETpUYECKHE HEPABEHCTBA.
* Pemate cucTemsbl ypaBHEHUN U HEPABEHCTB.
B noeceonesnoii scuznu u npu uzyueHuu Opyux
npeomemos:
* Mcnionb30BaTh ypaBHEHHs U HEPABEHCTBA IIPU
pelIeHny 3a/1a4 Ha YPOKax MO APYIMM JUCHUIIIIMHAM.
* YMETb OLICHUTh U UHTEPIIPETUPOBATH ITOITYYEHHBII
pe3yibTar.
* Mcnonb30BaTh ypaBHEHHs U HEPABEHCTBA KaK
MaTEMaTUYECKUE MOJEIH Il ONIMCAHUS PEAIbHBIX
CUTYyalui U 3aBUCUMOCTEM.
DJIEeMEHTBI TEOPHHU MHOKECTB M
MaTeMATH4YeCKOH JIOTUKH
+ CBOOO/THO ONEepUPOBATH MOHATUAMU: KOHEYHOE
MHOECTBO, 3JIEMEHT MHOKECTBA, [I0JIMHOKECTBO,
nepeceyeHre U 00beJUHEHNE MHOXKECTB, UNCIIOBBIE
MHO>KECTBA HA KOOPJAMHATHOMN MPSIMOM.
« Haxoaute nepeceuenne u 00beAMHEHUE IBYX
MHO’KECTB, MPE/CTABIIEHHBIX I'padUyUeCcKu Ha YUNCIOBON
IPSIMOA.
* CTpoUTh HA YMCIOBOW NMPSAMOM TOJAMHOKECTBO
YH1CJIIOBOI'0 MHOXKECTBA.
* 3aaBaTh MHOXECTBA [IEPEYUCIICHUEM U
XapaKTEepUCTUUYECKUM CBOMCTBOM.
* [IpoBOIUTH NOKa3aTeIbHBIE PACCYKICHUS IS
000CHOBAaHMS UCTHHHBIX U JIOXKHBIX YTBEPIKICHHIA.
B noeceonegnoti sHcuznu u npu uzyvyeHuu Opy2ux
npeomemos:
* Mcnionb30BaTh YNCIOBBIE MHOXKECTBA HA




KOOPJAMHATHOM MPSIMOM JJIs1 OTMCAHUS
peaNbHBIX MPOLIECCOB U SBJICHUM.
* [IpoBOAUTE TOrMYECKHE PACCYKIAEHUS B CUTYalUsAX
MTOBCEIHEBHOMW JKU3HU.
CraTncTUKA U TeOpHsi BEPOATHOCTEM, JIOTHUKA U
KOMOMHATOpHKA
* YMeTh onepupoBaTh OCHOBHBIMU OIACATEIbHBIMU
XapaKTepUCTHKAMU YHCIOBOTO HAbOpa; MOHATHEM
«TeHepalibHasi COBOKYITHOCTh M BEIOOpKA U3
Heéy, UCN0Ib30BaTh MPOCTEHUIINE PEIIAIOIINE
IpaBUIa.
* OnepupoBaTh MOHATUAMU: BEPOATHOCTh U 4aCTOTA
COOBITHSI, CyMMa U MTPOU3BEICHUE BEPOSITHOCTEH.
* BorauciaTe BepOsSTHOCTH COOBITHI Ha OCHOBE
1o/ICU€Ta YKUCJia UCXO/I0B, B TOM YHCIIE€ C TOMOILbIO
KOMOWHATOPUKH.
TexcroBble 3axaun
* Pemiath TEKCTOBBIC 3a7]a41 PA3HBIX THIIOB
MOBBIILIEHHOT'O YPOBHS CJIOHOCTH.
* AHanu3upoBaTth yciaoBue 3aaauu. OnuchIBaTh
peabHbIe CUTYyalluu C TOMOLIBIO MAaTEMAaTUYECKUX
MOJEIIEH.
* [loHnmaTh ¥ UCIONB30BATh JJIs1 PELICHUS 3aa4n
UH(POPMALINIO, TIPEICTABICHHYIO B BUIE TEKCTOBOU U
CUMBOIIbHOM 3aIUCH, CXeM, TaOIUII, TUarpamm,
rpauKoB, pUCYHKOB.
* JlelicTBOBaTh MO aIrOPUTMY, COAEPKALIEMYCS B
YCIIOBUU 3aJauu.
* Mcnonb30BaTh JTIOTHYECKUE PACCYKACHUS TPU
pELIeHNH 3aJauH.
* AHanM3MpOBaTh U UHTEPIIPETUPOBATH OJYUCHHbIE
pelieHus: B KOHTEKCTE yCIIOBHUS 3a/1a4H, BEIOMPATH
pElIeHus], HE MPOTUBOPEYALINE KOHTEKCTY.
* Pemiath 3a7auu, CBSI3aHHBIE C J0JIEBBIM Y4aCTUEM BO
BJa/IeHUU (GUPMOH, PEaNPUITHEM, HEIBH>KUMOCTHIO.
* PemiaTh 3a7aun Ha MPOCTHIE MPOLIEHTHI (CUCTEMBI
CKHJIOK, KOMHCCHH) U Ha BBIYMCIIEHUE CIIOKHBIX
MIPOIICHTOB B PA3JINYHBIX CXEMaX BKJIAJOB, KPEIUTOB U
UIIOTEK.
* [lepeBoIuTh NpH peIICHUN 3a4a9u WHPOpPMAITHIO U3
OJIHOI ()OPMBI B APYTYIO, UCTIONB3YS IPH
HEOOXOAMMOCTH CXEMBbI, TAOIHIIBI, JUATPAMMEI,
rpaguKu.
B nosceonesnoii orcuznu u npu usyyeHuu
Opyeux npeomemos:
* Pemiate npakTuueckue 3ajaun, BO3HUKAIOIINE B
CUTYaIUSX TTOBCEIHEBHOM JKU3HMU.
Anredpa ¥ HaYaJIa MATEMATH4YECKOI0 AaHAJIN3A
11 knacc.
Yucsa v BbIpaKeHUs
* CB0OOAHO ONEepUpPOBATh MOHATUSAMU: LEJI0E YUCIIO,
palMoHaIbHOE YUCIIO, UPPALMOHATBHOE YUCIIO,
JIEUCTBUTENbHOE YnCio. MIMeTh nmpencTaBiaeHue o




KOMIIJICKCHBIX 4YHCJIaX.




* BeimonHATh apudmMeTrndeckue NeUCcTBUS C
JeMCTBUTENIbHBIMU YHCIIAMH, COYETAst YCTHBIE U
NUCbMEHHBIC TIPUEMBI.

* Bomonsate apudmeTrueckue qeicTaus ¢

KOMIUIEKCHBIMU YK CIIAMHU.

* CpaBHUBATh U YIOPSAA0YHUBATE JEHCTBUTEIIbHBIE

yrcna. M300pakaTh X HA YUCIIOBOU MPSMOH.

* BBINOJIHATE OKpYTJIEHUE N1eHCTBUTENbHBIX YHUCEI C

3aIaHHON TOYHOCTBIO.

* CBOOOJIHO OIEepUpOBaTh MOHATUAMU «ITOHUKEHHE

IPOIICHTA», «IIOBBIIIEHUE MTPOLEHTA», (HOpMYyTaMH

BBIYUCIICHUSI IPOCTOIO U CIO0XKHOI'0 MIPOLEHTOB.

* CBO0OOIHO ONepUPOBATH MOHATUSIMU: KOPEHb 1-O1

CTEINEHU U3 YKCJIa, CTENEHb C pallMOHAIbHBIM

nokasareJsiem, Jorapudm yucia.

* BBINOHATH TOX/AECTBEHHbIE ITPe0Opa3oBaHus

MHOT'OYJIEHOB, B TOM YHCJI€ OT HECKOJIBKUX

IIEPEMEHHBIX.

* BoinosiHATh CTaHAApTHBIE TOXKIECTBEHHBIE

npeoOpa30BaHusl TPUTOHOMETPHUECKUX,
JOTapu(PMHUECKUX, CTETICHHBIX U
UpPpalMOHATIbHBIX BBIPAXKEHUH.

B noeceonesnoti scuznu u npu uzyveHuu
Opyeux yueOHblX npeomMemos:

* BEINOJHATD U OOBSACHATH PE3yIbTATHI BEIYUCICHUS

IPY PELICHNH 33/1a4 IPaKTHYECKOTO XapaKTepa.

* CocTaBisTh U OLIEHUBATh Pa3HbIMU cCrioco0aMu

YHCIIOBbIE BBIPAXKEHUS IPU PEIICHUHU IPAKTUYECKUX

3a/1a4 U 3a/1a4 U3 IpYyrux yueOHbIX MPEIMETOB.

* BBINOJHATH TOXKAECTBEHHBIE TPE0Opa30BaHus IPU

peLIeHNH 3a]1a4 Ha APYTUX y4eOHbIX peaIMeTax.
DOyHKIUUHA

* BrasieTs NOHATHAMMU: 3aBUCUMOCTh BEJTUYHH,

(GyHKIMS, apryMEeHT U 3HaueHue pyHKIMH, 00IacTh

orpeieNieHus 1 00J1acTh 3HaueHUH QyHKIUH, rpaduK

3aBUCUMOCTH, Tpa@uK QyHKIUH.

* 3HaTh cBOMWCTBA (PYHKIMIl: BO3pacTaHue U yObIBaHUE

(GYHKLIMU HAa YMCIOBOM IIPOMEXYTKE, HauOoJIbIIee U

HauMeHbIlIee 3HaYeHHe (PyHKIUU Ha YHUCIOBOM

IIPOMEXKYTKE, OTPAHUUEHHOCTD, BBITYKJIOCTb,

HENPEPBIBHOCTh PYHKINH, YETHAS U HEUETHAS

byHkumu, nepuoandeckas GyHKIMS, HYIH QYyHKIMH,

MPOMEXKYTKH 3HAKOTIOCTOSIHCTBA, YMETh UX JI0Ka3bIBAaTh

U IPUMEHATH B PEIICHUH 3a/1a4.

* OnepupoBaTh Ha 0230BOM YPOBHE MOHATHIMMU: TIpIMast

U 00paTHas MPOMOPLUOHATBHOCTb, JIUHEHHAS,
KBaJlpaTU4Has, CTETIeHHas,
JorapupmMuuecKas u noKa3aTebHast
(GYHKIIUH, TPUTOHOMETPUYECKUE () YHKITHH.

* CBOOOJIHO BJIaJIeTh MOHATHSIMH: CTETICHHAS,

norapupmMuyueckas U okaszareabHas QyHKIINH,

HKCIIOHEHTA.

* [IpuMeHsATh CBOMCTBA (DYHKIMIA IPU PELICHUH 3a/1a4.




* YMeTh CTpOUTh TpapriKu CTENEHHOM,
JOrapu(pMHUECKON U MOKA3aTeNbHON (PYHKITHIHA,
TPUTOHOMETPUUYECKUX (QYHKLUH.
* OnuceIBaTh 10 rpaduky cBOMCTBA (DYHKIHMHA (AUTATH
rpaduk).
* UccrenoBath GyHKIIUN U CTPOUTH TPAPHKH IO
pe3yJibTaTaM

UCCJIEJOBAHMSL.
* Ocy1IecTBIATh apauIebHbIHN IepeHoc rpadMKoB
(GyHKINH B KOOPJUHATHON TIOCKOCTH, BBIIOIHATH
C)KaTHe U PacTsHKEHUE rpa)uKoB, CTPOUTH IpauKu C
MOJYJIEM.
* Pemiate ypaBHEHMs, HEpaBEHCTBA U 3a/1a4U C
napamMeTpamH, UCTIONIb3ys (PyHKIIMOHAIBHO-
rpadu4ecKuil METOA.

B nosceonesnoii orcuznu u npu usyyeHuu

Opyeux yueOHblx npeomMemos:
* Onpenensats Mo rpaguKaM U UCIOJIb30BaTh IS
pelLleHUs IPUKIIAJHBIX 3a7a4 CBOMCTBA peaJIbHbIX
MPOLECCOB U 3aBUCUMOCTEN,

MHTEPIPETUPOBATh CBOMCTBA B KOHTEKCTE

KOHKPETHOM IIPAKTUYECKOH 3a1a4H.

DJIeMEHTBI MATEMATHYECKOI0 AHAIN3A
* Brnasers noHATHAMU: IIEpBOOOpaA3Has,

HEONPEeIEIEHHBIN UHTETPAJI, OIIPEICIEHHBIN

WHTETpall.
* BiianeTs NOHATUSAMU: KPUBOJIMHEHHAS Tpanenus,
KpPUBOJHMHENHHas pUrypa; yMeTh HaXOUTh UX IIOLIA/Ib.
[ IpumMensTh B pemieHuu 3aaa4 popmyny HeroToHa -
JleiiOHu1a U €€ cleACTBUS.

B nosceonesnoii sorcuznu u npu usyyeHuu

opyaux npeomemos:
*PermaTh npuKiIaaHbIe 331241 TI0 OMOJIOTHH, (DU3UKE,
XUMHH, SJKOHOMHKE, CBA3aHHBIE C UCCIIETOBAHUEM
XapaKTEPUCTHUK MPOIIECCOB, MHTEPIIPETUPOBATD
IIOJIyYEHHBIE PE3YIIbTATHI.

YpaBHeHHUsI M HEpaBEHCTBA
*CBOOO/THO OTIEPHPOBATH OHATHSIMU: YpaBHEHHE,
HEPAaBEHCTBO, PABHOCUJIbHbIE YPaBHEHHUS U
HEPABEHCTBA, YPABHEHUE-CIICJCTBHE.
*Pemats ypaBHeHus 3 u 4 cTenenei, 1poOHo-
paloHalIbHbIE, UPPALIMOHAIBHBIE U CTEIICHHBIE
YpaBHEHHUS.
* [IpumensaTes TeopeMsl Buera u besy k pelieHuro
YpaBHEHUM.
* Biianets MeTOAaMM pelIeHUs OKA3aTENbHbIX U
JOrapu(pMHUUECKUX YPaBHEHUN M HEPABEHCTB.
* [IoHuMaTh ¥ IPUMEHATH TEOPEMBI O PABHOCUIIBHOCTU
ypaBHEHUH

Y HEPaBEHCTB.
* BBINOIHATE paBHOCUIIBHBIE IPEOOPA30BaHMS IPU
pELIEHNH ypaBHEHUI 1 HEPaBEHCTB.
* BiiageTs MeTORaMM 1OKA3aTENbCTBA HEPABEHCTB.




* Pemarn YpaBHCHHA B LCJIBIX YHCJIAX.




* 300pakaTh Ha MIIOCKOCTH MHOYKECTBA PEIICHUH
YPaBHEHUI U HEPABEHCTB C ABYMS IEPEMEHHBIMM.
B noeceonesnotl scuznu u npu uzyueHuu Opyux
npeomemos:
* lcnonb30BaTh ypaBHEHHS U HEPABEHCTBA IIPH
pellleHnH 3aJa4 Ha APYTUX YUeOHBIX MpEAMETax.
* YMETh OLICHUTh U HHTEPIIPETUPOBATH I1OTYyYEHHBIN
pe3ynbTar.
* lcnonb30BaTh ypaBHEHMS U HEPABEHCTBA KaK
MaTeMaTUYeCKHe MOJEIH JIJIsl ONIMCAHUs pealbHbIX
CUTYyalMi U 3aBUCUMOCTEM.
DJIeMeHThI TEOPUH MHOKECTB M
MaTeMaTH4YeCKO# JJOTUKH
* CB0OOAHO ONEepUPOBATH MOHATUSMU: KOHEUHOE
MHO€ECTBO, 3JIEMEHT MHOKECTBA, [I0JIMHOXKECTBO,
nepecedeHre U 00beAMHEHNE MHOKECTB, YHCIIOBBIE
MHO>K€ECTBA HA KOOPJAMHATHOMN MPSIMOM.
* Haxonuts nepecedyenne u 00beAMHEHNE MHOYKECTB,
MPEJICTABICHHBIX IPpaUUeCKy Ha YMCIOBOH MIPSIMOH.
* CTpOUTh Ha YMCIOBOU MPSIMON ITOJMHOKECTBO
YHUCJII0BOIO MHOXKECTBA.
*3agaBaTh MHOXECTBA
IIEPEUYHCICHUEM U
XapaKTEPUCTUUECKUM CBOMCTBOM.
* [IpoBOAUTH AOKA3aTEIbHBIE PACCYKICHUS IS
000CHOBaHMS UCTUHHBIX U JIOXKHBIX YTBEPXKICHUH.
B nosceonesnoii sorcuznu u npu usyyeHuu opyeux
npeomemos.
* Mcnonb30BaTh 4MCIIOBBIE MHOKECTBA HA
KOOpPAMHATHOM MPSMOM JIJIsl ONIMCAHUS PEaTbHBIX
MPOLECCOB U SIBJICHU.
* [IpoBOIUTE JIOTHUECKUE PACCYKIEHUS B CUTYaLUAX
IIOBCEJHEBHOM KU3HH.
CraTrncTuka ¥ TeopHusi BepOSITHOCTEH, JIOTHKA H
KOMOMHATOPUKA
* meTsb npenicTaBieHre 00 OCHOBAaX TEOPUHU
BEPOSITHOCTEH.
* ImeTh npescTaBiIeHUE O TUCKPETHBIX U HEMIPEPBIBHBIX
CIIy4aiHbIX BETMYMHAX U 00 UX paclpeieleHUsIX, O
HE3aBHCHMOCTH CIIy4ailHbIX BEJIMYMH.
* ImeTs npencTaBiieHne 0 MAaTEMAaTUIECKOM 0>KMIAHUH
Y TUCTIEPCUM CITy4YailHBIX BEJIMYMH.
* ImeTh nipencTaBiieHne 0 HOPMAIIBHOM PacpeIeIeHUN
U IIpUMepax HOPMaJIbHO PACIPENEIEHHBIX CIIydallHbIX
BEJINYMH.
* [ToHnMaTh CyTh 3aKOHa OOJIBIINX YUCEN U
BBIOOPOYHOTO METO/A
U3MEPEHUS BEPOATHOCTEH.
* YuTaTh, CONOCTABIIATh, CPABHUBATD,
MHTEPIIPETUPOBATH B POCTHIX CIIy4asiX peajbHbIE
JaHHbIE, MIPEJICTaBIIEHHBIE B BUJIE TaOJIHII,
Jrarpamm, rpaukos.
B nosceounesnoii orcuznu u npu usyyeHuu
Opyaux npeomemos:




* BeiuncnsaTe, OlIeHUBATh U CPABHUBATH BEPOSITHOCTH
COOBITH BpeabHOW KU3HH.
* BeiOupath MeTOABI IPEACTABICHHUS U 00paOOTKH
JAHHBIX.
TexcToBbBIE 3a0a4H
* PemaTh TEKCTOBBIE 33124l PA3HBIX TUIIOB
MOBBIIICHHOT'O YPOBHS CJIIOKHOCTH.
* AHaM3UpOBATH yCIIOBHE 3a1aun. ONUCHIBATh
peaibHbIe CUTYallUU C TIOMOIIbIO MAaTEMATHYECKUX
MOJEIICH.
* [ToHumMaTh 1 UCIIOJIB30BATH I PEIlICHUs 3aa4u
UH(OPMALIUIO, TIPEICTABICHHYIO B BU/IE TEKCTOBOM U
CUMBOJIbHOM 3aIMCH, CXeM, TaOJIUII, Tharpamm,
rpaduKOB, PHCYHKOB.
* JleficTBOBATH 10 AITOPUTMY, COJECPKAIIEMYCS B
YCIIOBHH 33]1a4H.
* lcnonb30BaTh TOTUYECKUE PACCYKACHUS IIPU
peIIeHIH 3a1a4u.
* AHaTM3UPOBATh U UHTEPIIPETUPOBATH ITOTYICHHBIS
pelleHus: B KOHTEKCTE YCIOBUSA 3a/1a4H, BEIOUpATh
peleHusl, He MPOTUBOPEYAIINE KOHTEKCTY.
* Pemiath 3a7auu, CBSI3aHHBIE C JOJIEBBIM YYaCTUEM BO
BJIaJICHUU (PUPMOU, TIPEANPUATHEM, HEIBHIKUMOCTBIO.
* Pemiate 3a71a4n Ha MPOCTHIE MPOIICHTHI (CUCTEMBI
CKHJIOK, KOMHCCHH) ¥ Ha BEIYMCIICHUE CIIOXKHBIX
MPOIIEHTOB B PA3JIMYHBIX CXeMax BKJIa/I0B, KPEIAUTOB U
UTIOTEK.
* [IepeBoIMTH TIpH pellIeHUU 3a7a4u UHGOPMAITUIO U3
OJIHOM ()OPMBI B APYTYIO, UCIIONB3YS TPU
HEOOXOUMOCTH CXEMBbI, TAOIHUIIbI, AHATPAMMBI,
rpaduxmu.
B nosceounesnoii socuznu u npu usyueHuu
Opyaux npeomemos:
* Pemiats mpakTuueckue 3aaun, BO3ZHUKAIOIINE B
CUTYAIUSX TIOBCCTHEBHOM KU3HHU.

BoinyckHUK HayduTCs Ha YriyOJI€eHHOM YpOBHE

BbIMyCKHUK NOTYYUT BO3MOXHOCTh HAyYUThCS Ha
yIIIyOJICHHOM YPOBHE

I'eomeTpus

* BJIQ/ICTh TEOMETPUICCKIMH MTOHATHUSIMH TP PEIICHUH
3aJa4 ¥ MPOBEJCHUN MaTEMaTHUECKUX PACCYXKICHUM;
* CaMOCTOATENBHO (POPMYIMPOBATH ONPECTICHHS
reoMeTpUUECKUX (PUTYp, BBIABUTATH TUIIOTE3bI O HOBBIX
CBOWCTBAaX M MPU3HAKaX T€OMETPHUECKUX PUTYD U
000CHOBBIBATH WJIU OMPOBEPTaTh UX, 0000IIaTh WIN
KOHKPETH3UPOBATh PE3yJIbTaThl HA HOBBIE KJIACCHI
¢buryp, IpoOBOAUTH B HECTOKHBIX CITydasx
Kiaccuukanuio GUryp 1o pasIndHbIM OCHOBAHHUSIM;
* Mccre1oBaTh YePTEKH, BKIIOUask KOMOUHAUUU QUryp,

I'eomerpust
* UMETh MPEJICTABIECHUE O TeopemMe Duepa,

IIPaBUJIBHBIX MHOIOTPAaHHUKAX;

* IMETH IMpeJICTaBIeHHEe 00 AaKCHOMAaTHYECKOM
METOJIE;

* BJIAJICTh [TIOHATUEM I€OMETPUUECKUX MECT TOYEK
B [IPOCTPAHCTBE U YMEThb IIPUMEHSATH €r0 IIpU
peluieHnu 3a1ay;

* YMETh IPUMEHSATH JJIs PELICHUS 3a1a4 CBOMCTBA
IJIOCKUX U JIBYTPAHHBIX YIJIOB TPEXTPAHHOIO
yrila, TEOPEMbI KOCUHYCOB U CUHYCOB IS







U3BJICKaTh, MHTEPIIPETUPOBATH U MTPEOOPA3OBHIBATH
UH(POPMALIUIO, TIPEACTABICHHYIO HA YEPTEeXKaX;

* pemaTh 3aJja4u TeOMETPUUYECKOT0 COePKAHUs, B TOM

YHCIie B CUTYAIHMsIX, KOT/Ia allTOPUTM pPEIIeHUs He

CJIEZyeT SIBHO M3 YCIIOBHSI, BBIMOJIHATH HEOOXOIMBbIE
JUISL pEILICHUS 33124 JIOTIOJTHUTEIbHBIC
HOCTPOEHHSI, HCCIIE0BATh BO3MOXKHOCTb
NPUMEHEHHS TEOpeM U GOPMYJT [UISl PEIICHHS
3aj1ad;

* yMeTh (POPMYIHPOBATH U JOKA3HIBATH

T€OMETPUYECKUE YTBEPIKIACHMUS;

* BIIQJICTh MOHATUAMHU CTEPEOMETPHH: TIPU3MA,

napaJuleenuIe], TMpaMuaa, TeTpadap;

* UMETh MPEJICTABICHUS 00 aKCHOMAaX CTEPEOMETPHHU U

CIIC/ICTBHSAX U3 HUX M YMETh IPUMEHSATH UX TPU

pelIeHun 3a/1ay;

* YMETb CTPOUTH CEYECHHSI MHOTOTPAHHHUKOB C

UCIIOJIb30BAaHUEM PA3IMYHBIX METOJIOB, B TOM YHCIIE

METO/1a CJIEIOB,;

*MIMETh MPE/ICTABICHUE O CKPEIIMBAIOIINXCS TPSMBIX B

IPOCTPAHCTBE M YMETh HAXOJIUTH YTOJ U PACCTOSHUE

MEXIy HUMU;

* IPUMEHSATH TEOPEMBI O APAITIETIBHOCTH NMPSAMBIX U

IUIOCKOCTEH B MPOCTPAHCTBE IIPU PELICHUH 3a]1a4;

* YMETb IPUMEHSATH NapajuieIbHOE IPOEKTUPOBAHUE

U1 300pakeHust Guryp;

* YMETh IPUMEHSTH MEPIECHAUKYISIPHOCTH MPSIMOK U

TUTOCKOCTH TIPH PEIICHHUH 3a71ad;

* BIIQJICTh MIOHATHSIMHU OPTOTOHAIILHOTO

IPOEKTHPOBAHMS, HAKIIOHHBIX M UX MTPOEKIIHHA, yMETh

IPUMEHSATH TEOPEMY O TPEX MEPIEHANKYIAPAX MPU

peLlIeHUH 3aj1ay;

*BJIQJIETh OHATHAMM PACCTOSHUS MEXAY GpUrypamu B

IPOCTPAHCTBE, OOIIET0 MEePIEeHANKYIIIpa IBYX

CKPEIIMBAIOIINXCS MPSIMBIX U YMETh TPUMEHSTh UX TIPH

pEIIeHUHN 3a71ad;

* BIIQJICTh TMIOHATHEM YTJIa MEXKIY MPSMOU U

TUTOCKOCTBIO 1 YMETh TIPUMEHSITh €T0 MPH PEIIeHuH

3ajad;

* BJIQJIETh MOHATUAMH JABYTPAHHOTO YTJa, yIiia MEXTy

TUIOCKOCTSIMH, TIEPIIEHAUKYIISPHBIX TUIOCKOCTEH 1

yYMETh IPUMEHSTh UX MIPU PELICHUH 3a7ay;

* BJIQJICTh MOHATUAMU IPU3MBI, TapaJIJIeNeNuIeaa U

INPUMEHATH CBOWCTBA MapauIeIenuIea IPH PEIIeHIH

3a1ad;

* BIIQJICTh MOHATHEM TPSMOYTOJIBHOTO
napajuIeIenHUIeaa M IPUMEHSATH €r0 P PEHICHUH

TPEXTPAHHOTO YIJIA;

* BJIAJIETh ITOHATUEM NEPIEHIUKYIISIPHOTO
CCUEHUS IPU3MBI U YMETh IPUMEHSTH €r0 IIPU
pELICHNN 3324,

* UMETh IIPEJICTABICHHUE O IBOMCTBEHHOCTHU
IIpaBWJIbHBIX MHOTOTPAaHHUKOB;

* BJIAJIETh ITOHATUSAMU LIEHTPAJIILHOTO
MIPOEKTUPOBAHMS U [TAPAJLIEILHOTO
IIPOEKTUPOBAHMSI U IPUMEHSITh UX NIPU
IIOCTPOCHUHU CEYEHNUII MHOTOTPAHHUKOB METOJOM
MIPOEKIINH;

* UMETh IIPEJICTABICHHUE O Pa3BEPTKE
MHOTOTpaHHMKA U KpaT4allleM IIyTH Ha
[IOBEPXHOCTU MHOTOTPAHHUKA,

*MMETH IIPE/ICTABICHUE O KOHMYECKHUX CEUCHMSIX;
* IMETb NPeJICTaBJICHHE O KacalouMxcs chepax u
KOMOMHAIIUY TeJl BPaIlleHUs U YMETh IPUMEHSATh
€ro Mpu peleHU! 3a/1a4;

*TIIPUMEHSATH TPU PEIICHUH 3a/1a4 HopMyITy
paccTosiHUA OT TOUKH [0 IJIOCKOCTH;

* BJIaJIETh Pa3HBIMU CIIOCO0AMH 3aJJaHUs IPSIMOiL
YPaBHEHUSIMU U yMETb IPUMEHATH UX IIPU
pelIeHNH 3a/1aY;

* IPUMEHSATH NPU PELIEHUH 3a/1a4 U
JI0Ka3aTeNIbCTBE TEOPEM BEKTOPHBII METOA U
METOJ KOOPAMHAT;

* UMETh IpeJIcTaBlIeHne 00 akcuomax 00béMa,
OPUMEHSTH (HOPMYIIbl 00BEMOB IPSIMOYTOJIBHOTO
napasuleJenune1a, Ipru3Mbl U MUPaMUIBbI,
TETpaspa IpU PELICHNN 3a7ay;

* IPUMEHSATH TEOPEMBI 00 OTHOIIEHUAX 00BEMOB
MIpH pelIeHNUH 33]1aY;

* IPUMEHSATH UHTErPa JUIsl BBIYUCIIEHUS 00bEMOB
Y IOBEPXHOCTEH TeJ BpallleHUs!, BBIYUCIICHUS
iomaau chepruieckoro nosica u 00bEMa
IapOBOTO CJIOS;

* UMETh IIPEJICTABICHNUE O IBUKEHUSX B
IIPOCTPAHCTBE: NMapaJlJIEIbBHOM IIEPEHOCE,
CUMMETPUHU OTHOCHUTEIIBHO IJIOCKOCTH,
LEHTPAJIBLHOU CUMMETPUH, TIOBOPOTE
OTHOCHTEJIBHO IPSIMOM, BHHTOBOW CUMMETPUU — U
YMETb IPUMEHSATH €T0 IIPU PELICHUH 3a7a4;

* IMETh IIPEJICTaBICHHE O IUIOUIAN
OPTOTOHAJILHOM MPOEKIINH;

* UMETh IIPEJICTABICHUE O TPEXTPAHHOM U
MHOTOTPaHHOM YTJI€ ¥ IPUMEHSATHh CBOMCTBA




3a/1ay4;

* BJIAJIETh MTOHATUSAMH MTUPAMU/IbI, BUJIOB TUPAMU/IBI,

3JIEMEHTOB MPAaBUIbHON NUPAMHUJIBI U YMETH

IPUMEHSTH UX MPU PELICHUH 3a]1a4;

* UMETh IIPEJICTABICHHUE O IPABUIIbHBIX

MHOT'OTPaHHUKAX;

* BJIQJIETh [TOHATHUEM ILIOIIAIN TOBEPXHOCTEN

MHOT'OIPAHHUKOB U YMETh IIPUMEHSTH €r0 IIPHU PELLICHUN

3az1ay;

* BJIQJIETh MTOHATUSIMHU TeJIa BPALICHUS, CEUCHUS
HWIMH]Ipa, KOHYca, 11apa U cepsl U yMeTh
OPUMEHSTH UX MPU PELICHUH 3a/1a4;

* BJIAJICTh [TOHATUEM KacaTeJbHBIX IPSIMbIX U

IUIOCKOCTEN U yMETh IPUMEHSTH €r0 P PELICHUH

3az1ay;

* UMETh IIPE/ICTABIICHUS] O BIIMCAHHBIX U OMUCAHHBIX

cdepax U yMeTh IPUMEHATh UX MPHU PEIICHUHU 33/1aY;

* BJIAJICTh MOHATUSAMHU 00bEMA, 00BEMOB

MHOTOTPaHHHUKOB, T€J BPALLIEHUs U IPUMEHSTh UX IPU

pelIeHnH 3a/1ay;

* UMETh IIPEJICTABICHHUE O Pa3BEPTKE LUIMH]IpA U

KOHYcCa, TUIOIIA 1 TOBEPXHOCTH LIMJIMHAPA U KOHYCA U

YMETb IPUMEHSATH €T0 NP PELICHNUH 3a/1aY;

* IMETb NpeJICTaBlIeHHE O MJIOIAIU chepsl U yMETh

IIPUMEHATH €r0 IIPY PEIIECHUN 3aa4;

* YMETh pemiaTh 33/1a4u Ha KOMOMHALINN

MHOTOTPaHHHUKOB U TEJ BPAIICHHUS;

* UMETh MIPEJICTaBICHHE O MOJ00UHU B IPOCTPAHCTBE U

YMETb peliaTh 3aJJa4d Ha OTHOIIEHHE 00BEMOB U

IUIOIAAeH TOBEPXHOCTEH MOT00HBIX (GUTYD.

B noBce/1HeBHOI JKM3HW U NIPY M3VYEHUH JIPVIUX

NpeaAMETOB:
* COCTaBJISATh C MCIIOJIb30BAaHUEM CBOMCTB

reoMeTpryuecKuX (pUryp MaTeMaTH4ecKue MOAEIH s
pelIeHus 3aa4 MPaKTUYECKOro XapakTepa U 3a/1a4 U3
CMEKHBIX JTUCLUIUINH, UCCIIEN0BATh NIOJyUYEHHbBIE
MOJIETN U UHTEPIPETUPOBATH PE3YibTar.

BeKTOphbI ¥ KOOD/ANHATELI B IPOCTPAHCTBE:
*BJIAJIETh MIOHATUSMHU BEKTOPOB U UX KOOP/MHAT;
* YMETh BBINOJIHSATH ONEpallii HaJl BEKTOPAMH;
* HCIIOJIB30BATh CKAJISIPHOE IIPOU3BEIEHUE BEKTOPOB
IIPY PELIECHUN 3a/ay;
* IPUMEHSATH YpaBHEHHE TUIOCKOCTH, (popMyITy
paccTosHUs MEKAY TOUKaMHU, ypaBHEHUE chepsl pH
pEIIEHUN 3a1a4;
* IPUMEHATH BEKTOPBI U METO]I KOOPAUHAT B

IJIOCKMX YIJIOB MHOTOI'PAHHOTO yTrja pu
pelLIeHUH 3a1a4;

* IMETb NIPEJICTABICHHUE O IPE0OpPa30BAHNU
10J00Ms1, FOMOTETHH U YMETh IPUMEHATh UX NIPH
peLIeHUH 3aa4;

* YMETh peliaTh 3a/1a4i Ha IJI0CKOCTH METOJaMHU
CTEpEOMETPUU;

*YMETb IPUMEHSATH (POPMYIIBI 00BEMOB IPH
pelIeHnH 3a/1au.

BeKTophI ¥ KOODPAMHATEL B IPOCTPAHCTBE:

* HaXOAUTh 0OBEMBI NTapasiesIenunesa 1
TETpa’(pa, 3aJaHHBIX KOOPMHATAMH CBOUX
BEPILUH;

* 33/1aBaTh MPSIMYIO B IPOCTPAHCTBE;

* HaXOJIUTh PACCTOSIHUE OT TOUKH JI0 IJIOCKOCTH B
CUCTEME KOOp/IMHAT;

* HaXOJUTh PACCTOSTHUE MEXTY
CKPELIMBAIOILUMHUCS MPSIMBIMH, 33JJAHHBIMHU B
cucTeMe KOOpAMHAT.

Hcropys u MeTOAbI MATEMATHKH:

* IPUMEHATh MaTEMaTUYECKUE 3HAHUS K
MICCIIEJJOBAHMIO OKPY’KAIOIEro MUpa
(MonenupoBaHue GU3HMUECKUX MPOIECCOB, 3aa4n
SKOHOMMKH).




IPOCTPAHCTBE IIPH PEIICHUH 3a/1a4.
Hcropusi i METOILI MATEMATHKH:
*UMCTh HpeHCTaBHCHI/IC O BKJIaAC BBIJAKOIIINXCS
MAaTCMAaTHKOB B pa3BI/ITI/Ie HayKI/I,
* [IOHUMAThb pOJIB MAaTEMATHUKU B pa3BI/ITI/II/I POCCI/II/I;
* UCITOJIL30BaTh OCHOBHBIE METO/IBI I0KA3aTEILCTBA,
IIPOBOJIMTH JJOKA3aTEIbCTBO M BBIIIOJIHATH
OIPOBEPIKEHUE;
o HpI/IMCHﬂTb OCHOBHBIC MCTOAbI peH_IeHI/ISI
MaTeMaTUYECKHUX 3a/1a4;
* Ha OCHOBE MaTeMAaTHYECKUX 3aKOHOMEPHOCTEH B
MIPHUPOJIC XapaKTEPH30BaATh KPACOTY M COBEPIICHCTBO
OKPY’KaIoIIero MUpa M MPOU3BEICHUN HCKYCCTBA;
* IPUMEHSATH MPOCTEUIITNE MPOrPAMMHBIE CPEACTBA U
AJIEKTPOHHO- KOMMYHHUKATHBHBIC CUCTEMBI TIPU
pCIICHNH MaTEeMAaTHYCCKUX 3a/1a4;
* TI0JIb30BAThCS MPUKIIAIHBIMU IIPOrpaMMaMH |
IPOrpaMMaMH CHMBOJIbHBIX BBIUHCICHHIM
JUISL KICCIIEIOBAHMS MaTEMATHUECKUX
00BEKTOB.




Conep:xkanue Kypca. Yriy0JéHHbIA YPOBEHb.

AJITEBPA

KoMruiekcHble 9riciia M UX TeoMeTpHuYecKas WHTeprperanus. Tpuronomerpudeckas (Gopma
KOMIUIEKCHOTO 4Hcia. ApudmMeTrndeckue EHCTBUS HaJ KOMIUIEKCHBIMU YHCIAMH: CIIOKEHUE,
BBIYMTAHUE, YMHOKECHUE, JACICHUE, BO3BEICHHUE B HATYPAIbHYIO CTEIIEHb, U3BJICYEHNE KOPHS.
OcHoBHas Teopema areopsl (6€3 J0Ka3aTeIbCTBA).

MHorouness!l OT OJHOM NEPEMEHHON U MX KOpPHHU. Teopembl O PallMOHAIBHBIX KOPHAX
MHOTOYJICHOB C I[eJIIMH KO3 PULIeHTaMU.

YpaBHEHUS], HEPABEHCTBA U UX CUCTEMBbL. PABHOCHJIBHOCTh YPaBHEHUI U HEPABEHCTB.

VYpaBHEHHS 1 HEPABEHCTBA C IAPAMETPOM. Y paBHEHUSI U HEPABEHCTBA C MOAYJIEM.

MATEMATHUYECKWUH AHAJINU3

OcHoBHbIE CBOWMCTBAa (DYHKLIMHU: MOHOTOHHOCTb, MPOMEKYTKM BO3pacTaHus W yObIBaHMUS,
TOYKM MaKCUMymMa M MHHUMYMa, OIPAaHHYEHHOCTb (YHKUMHA, YETHOCTH M HEYETHOCTH,
HNEPUOAUYHOCTb.

Tpuronomerpuyeckue ¢pyHkuuu. CBolcTBa U rpaMKU TPUTOHOMETPUUECKUX (DYHKIHUI.

[IpeoOpazoBanus rpadukoB (GYHKIMN: MapauIeIbHBIA MEPEHOC, PACTSHKEHUE/CKATHE BIIOJb
ocell KOOpAMHAT, OTPaXEHUE OT Ocell KOOpAMHAT, OT Hayaja KOoopAuHaT, rpaduku (QyHKOUA c
MOJIYJISIMU.

Tpuronomerpuueckue (HopMysbl MPHUBEIEHUs, CIOXKEHUs, MPeoOpa3oBaHUs MPOU3BEICHUS B
CyMMY, popMyJia BCHOMOIaTeIbHOTO apryMeHTa.

Pemenne  TpUrOHOMETPUUYECKHMX  YPAaBHEHMH, HEPAaBEHCTB M HUX  CHUCTEM.

HenpeppiBHocTh (yHKIIUMHN. [IpOME)XYTKH 3HAKONOCTOSIHCTBA HENIPEPHIBHOW (DYHKIIUU.
MeTto MHTEpPBAJIOB.

Komnosumus ¢pynkumii. O6patHas GyHKIHS.

[lonatue mnpenena mnocnenoBarenbHOCTH. llonsTHe mnpenena ¢yHkuuu B Touke. Cymma
OECKOHEYHO YOBIBAIOIIEH T€OMETPUIECKOM MPOTPECCUH.

[TonsiTvie 0 MeTOIE MaTEMATUYECKON MHAYKLIUN.

[TonsiTe o mpou3BoJHON (QYHKIMM B Touke. PUBNYECKUI U I€OMETPUUYECKHUI CMBICIT
npou3BoHON. Mcmonb3oBaHUWEe MPOU3BOAHON MNpHM HCCIAENOBaHUU (DYHKIUM, MOCTPOCHUHU
rpaduxos. Mcnonb30BaHne CBOMCTB PyHKINN MPU PEIIEHUU TEKCTOBBIX, (PU3HUUECKUX U

reoMeTpHUECKUX 3ajadu. Pemenue 3a1a4 Ha 3KCTpeMyM, HauOOJIbIIINe U HAUMEHBIIINE 3HAUECHUS.
OcHoBHbIE CBOMCTBA (DYHKIIMN: MOHOTOHHOCTb, IPOMEXYTKH BO3pAaCTaHUS U YObIBaHUS,
TOYKH MAaKCUMyMa M MUHUMYMa, OTPaHUYEHHOCTh (DYHKIMM, 4ETHOCTh U HEYETHOCTD,
NEPUOAUYHOCTbD.

DOneMeHTapHble (YHKLIUU: MHOTOWIEH, KOPEHb CTENEHH II, CTENEHHAas, MOKa3aTelbHasl,
norapumuueckas, TpuroHomerpuuyeckue GyHkuuu. CBoicTBa U TpadUKH 3IEMEHTapHBIX
byHKIUH.

[IpeobpazoBanus rpadukoB GYHKIUNA: TapaUieIbHBI MEPEHOC, PACTHKEHUE/C)KaTHE BIOJb
ocell KOOpAMHAT, OTPaXEHHUE OT Ocel KOOpAMHAT, OT Hayajla KOOpAMHAT, rpaduku (QyHKOMHA c
MOJTYJISIMU.

[IpeoOpa3oBanue BBIPAKEHHM, COJCPKALIMX CTENEHHbIE, TPUTOHOMETPHUYECKUE,
Jorapu(pMUUEcKue M TOKa3aTenbHble (yHKIUH. PelieHne COOTBETCTBYIOIIMX YpPaBHEHUM,
HEPABEHCTB U UX CUCTEM.

HenpepsiBHOCTE pyHKINH. [IpOMEXKYyTKH 3HAKOTIOCTOSIHCTBA HETIPEPBIBHOW (PYHKITUH.
Metox UHTEPBAJIOB.

Pemenne 3amau Ha SKcTpeMyM, HauOOJbIIME M HAaUMEHbIIME 3HAYEHUS CTENEHHOH,

NoKa3aTeabHON M Jorapudmuueckor ¢yHkumid. IIpousBogHast moka3aTeabHONW M JOrapu(MUUECKOM

G YHKIIHA.



[TonsiTre 06 onmpenenéHHOM HHTErpajle KakK oA KpUBOJIUHEHHON Tpanenun. dopmyna
Herotona - Jleitoauna. [lepBooOpasznas. Ilpunoscenus onpedenénnoco unmezpana.

BEPOATHOCTD U CTATUCTHUKA



Bri0opku, coueranusi. bunomuanbueie ko3¢ ¢unmentsl. bunom Heiotona. TpeyroabHHK
ITackains u ero cBoucTBa.

Omnpenenenue u npuMepsl ucnbiTauuii beprymm. @opmyna Juisi BEpOSITHOCTH YUCIa YCIIEXOB
B Cepuu ucCHbITaHUN bepHyiu. MaremaTtudeckoe OXHMJIAHHE M JUCHEPCUS 4YMCIIa YCIIEXOB B
UcnbITaHuU bepHymm.

OcHOBHbBIE IPUMEpPBI CIIY4YalHBIX BEIWYMH. MaTeMaTUYEeCKOEe OXHUAAHWE U AMCIIEPCHUS
CIIy4ailHON BEJIMYMHBI.

He3aBucumpble ciydalinble BETUYMHBI U COOBITHS.

Omnpenenenne u npuMepsl ucnelTannid bepHyiu. @opMyina s BEpOATHOCTH YHCIIA YCIIEXOB
B cepuM WHcnblTaHUKd bepHyiu. Marematudeckoe OXUAAHUE M JUCHEPCHUS YHCIA YCIEXOB B
ucnelTaHuu beprymm.

OcHOBHbBIE IPUMEpPBI CIIY4YalHBIX BEIWYMH. MaTeMaTUYECKOE OXHUAAHHWE U AUCIIEPCHUS
CIIy4ailHON BEJIMYMHBI.

He3zaBucumple cinydaifHble BETHUUHBI M COOBITHS.

[IpencraBnenne o 3akoHe OONBIIMX YHCET IS IOCIEAOBATEIBHOCTH HE3aBUCHMBIX
ucnbITanuii. EcTecTBeHHO-Hay4YHbIE NMPUMEHEHHs 3aKkoHa Oosbmmx uucen. OueHka BEpOSTHOCTHBIX
XapaKTEePUCTUK (MaTeMaTHUECKOTO OXKHUJAHUS, JUCIIEPCUH) CIIyYalHbIX BEJIMYHH MO CTATUCTHYECKUM
JTAaHHBIM.

IIpencraBieHre 0 reOMETPUYECKON BEPOSITHOCTH. PerieHne mpocTedmmx NpUKIIaJIHbIX
3a/1a4 Ha FEOMETPUUYECKHE BEPOSTHOCTH.

I'eomerpusi.

OCHOBHBIE HOHSTHS IreOMCTpHUHU B IIPOCTPAHCTBE. AKCHOMBEI CTCPpCOMETPHUU U CICACTBHUA U3 HUX.
Ilonsarue 06 akCHOMaTUYECCKOM METOJC.

[TocTpoeHne cedeHMH MHOTOTPAHHUKOB METOAOM CleloB. lleHTpaslbHOE NPOEKTUPOBAHME.
ITocTpoeHne ce4eHnii MHOTOIPaHHUKOB METOA0M ITpoekiui. Teopema MeHnenas i Terpasapa.

CkpeuuBaronyecs: npsMble B MPOCTPAHCTBE. YTON MEXAY HUMH. Teopembl O MapajlielIbHOCTH
OpSMBIX U IUIOCKOCTEH B IMpocTpaHcTBe. [lapamienbHoe MPOEKTUpOBaHHWE U H300paxkeHHe (GUryp.
['eomeTpryeckue MecTa ToueK B IPOCTPAHCTBE.

[TepnieHauKyYIApHOCTE NPSAMOW M IUIOCKOCTH. OpTOroHanbHOE MpOeKTHpoBaHWE. HakioHHBIE H
npoekuuu. TeopemMa o TpEéX mnepneHAMKYsApax. PaccTosHus Mexny QurypamMmm B HPOCTPAHCTBE.
OO0muii nepneHIuKyJIsap ABYX CKPEIIMBAIOIIUXCS NPAMbIX.MEeTO/Ibl HaXOXKACHUSI PACCTOSHUN MEXIY
CKPELIMBAOIIMMHUCS IPSIMBIMH.

VYrnel B mpoctpaHcTBe. [leprnieHnuKynspHble IUIOCKOCTH. TpEXTpaHHBIA W MHOTOTPaHHBIA  YIJIBL.
CBoiicTBa IUIOCKHX YIJIOB MHOTOrpaHHoOro yria. CBOWMCTBa IUIOCKHX M JABYTPaHHBIX YIJIOB
TPEXTPAHHOTO yIiia. TeopeMbl KOCHHYCOB YU CUHYCOB U1l TPEXTPAHHOIO YIJIA.

Bunbr MHOrOrpanHukoB. [IpaBuibHble MHOrorpaHHuku. Pa3sBépTkm mMHOrorpanHuka. Kparuaiinme
NyTH Ha TOBEPXHOCTHM MHOrorpaHHuka. Teopema Oiinepa. JIBOWCTBEHHOCTh NPaBUIIbHBIX
MHOI'OI'PAHHUKOB.

[Ipusma. Ilapamnenenunen. CpoicrtBa mnapawienenunena. I[IpsaMoOyroiapHbId TNapaieenuIe].
Haxnonssle npusMmsl. [lnomans opToroHabHON MpoeKuu. [lepnenauKyIsspHOe CEUeHHUE IPU3MBL.

[Mupamuga. Buasl nupamua.  DJaeMeHThl  OpaBWIbHOW — mupamuabel.  [lupamuasl ¢
PaBHOHAKJIOHEHHBIMU pEOpPaMU M TpaHSAMH, WX OCHOBHBIE CBOWCTBAa. BuIbBl TeTpasnpos.
OpTOLEHTPUYECKUI TETpa’aAp, KapKacHbIA TETpadllp, paBHOTPaHHBIM TeTpa’ap. [IpsamMoyroyibHbII
TeTpa’ap. Menuanel u 6MMenuansl TeTpadapa. JlocTpanBanue TeTpasapa 10 napaieienumnesa.



Tena Bpamenus: nuiauHAp, KoHyc, map u chepa. Ceuenus nuauHApa, KoHyca u mapa.lllapoBoit
CErMEHT, IIapOBOM CIIOi, MIapoBOMl CEKTOP.(KOHYC). Y ceuéHHas MupaMu/ia U yCeUEHHbBIN KOHYC.

KacarenbHble nmpsiMble M IUIOCKOCTH. Brimcannele u onucansble cdepsl. Kacaromuecs cdepsl.
KomOunamuu ten Bpamienus. JneMeHTsl ceprueckoii reomerpun. Konnyeckue ceueHusl.

[Imomanu noBepXHOCTEH MHOrorpaHHuUKoB. Pa3Béprka nunuHapa U KoHyca. [limomans
MOBEPXHOCTH MUIUHApPA U KoHyca. [lmomane cdeprl. [Tnomane chepudeckoro mosica. O6bEM
[IAPOBOTO CJOA.

[Tonsitue o6béMa. OO6BEMBI MHOTOTpaHHUKOB. OO0BEMBI TeN BpareHus. AKCHOMBbI 00béMa. BriBOJT
dbopmyn 00BEMOB MPSAMOYTOJIBHOTO MapajlieNienumneaa, Npu3Mel U nupamcuabl. Dopmynsl ans
HaXOoXJIeHusa o0bEMa TeTpasrapa. Teopembl 00 oTHomeHUsIX 00bEMOB. IlpunoxkeHue uHTErpamia K
BBIUMCJICHUIO 00BEMOB U TOBEPXHOCTEH TeJ BpalleHUS.

KomOunanmm MHOrOrpaHHUKOB U TeJ BpameHus. [logobue B npoctpanctse.OTHOMEHHE 00BEMOB U
Iomaaen nopepxHocrelt nogooHsIX duryp. [Ipeodbpasopanue noaodus, romorerus. Pemenue 3anau
Ha MJIOCKOCTHU C MCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOJIOB.

JIBuKeHMsI B MPOCTPAHCTBE: MapajlieibHbId MEPEHOC, CUMMETPUSI OTHOCUTEIBHO IIOCKOCTH,
LEHTpaJIbHasi CHMMETPHS, TIOBOPOT OTHOCUTEIBHO MPSMOH.

BCKTO[QLI H KOOPAMHATLI B ITPOCTPAHCTBE.

Bektopsl u koopauHatel. CyMMa BEKTOPOB, YMHOXXEHHE BEKTOPa HA YUCIO. YTOI MEXAY
BekTopaMu. CKaJIIipHOE TPOU3BEICHUE.

VYpaBHenue miaockoctd. PopMyna pacCTOSHHUS MEXAy ToukamMu. YpaBHeHHe cheprl. Dopmyna
paccTosHUS OT TOYKH J0 TIOCKOCTH. CrocoObI 3a1aHUsI IPSIMOM YpaBHEHUSIMHU.

Pemenune 3agau u 10Ka3aTenbCTBO TEOPEM € MOMOILIBIO BEKTOPOB U METOJOM KOOpPJIUHAT.
DneMEeHTBI TEOMETPUN Macc.

TemaTuueckoe IJIAHUPOBAHHE

Marematuka 10 kiacc. Yriy0/aéHHbIH YPOBeHb

Kox-Bo
Pasznen Tema ypoka 4acoB
[ToBTOpEHME Kypca
anreOpsl 5-9 kimacchl [IpeobOpazoBanme pallOHATBHBIX BRIPAKCHHI. 1
Beenenue B
CTEPEOMETPHIO AKCHOMBI CTEPEOMETPUH. 3aMEUYaHUE K aKCHOME 1. 1
UucnoBble QyHKIUU. 1
Penrenne panmoHanbHBIX HEPABEHCTB U UX CHCTEM. 1
CymiecTBOBaHUE TIIIOCKOCTH, MPOXOIAIIEH Yepe3 TaHHYIO
IPSIMYIO U JAHHYIO TOUKY. 1
BBoauHbIi KOHTPOJIE. TECT 32 OCHOBHYIO HIKOJTY. 1
Harypanbnble u nienbie uncna. JlenuMocTb HaTypabHbIX
JleMcTBUTENbHBIC YHCIIa | YHUCEI. 1
[lepeceuenune npsMON € IIIOCKOCTBIO. 1
[Tpusnaku nenumoctu. [IpocTeie U cocTaBHBIC YKCIIA. 1
Henenune ¢ ocratkom. HOJ[ HOK nHeckonbkux 1




HATypaAJIbHBIX YUCEIL.

CyliecTBOBaHME MIOCKOCTH, MMPOXOIAIIECH Yepe3 Tpr
JaHHBIC TOYKU.

PanmonanbHble uncIa.

WppanmonanpHple yncia

Pa3bueHnne npocTpaHCcTBa MJIOCKOCTHIO HA JIBE
MOJTYTUIOCKOCTH.

JlelicTBUTENbHBIC YMCIIA U YUCI0Bas npsiMas. Uucinosbie
MIPOMEXYTKH.

Moaynb IEMCTBUTENBHOTO YUCIA.

KonTponbHas pabora no teme: «AKCHOMBI
CTEPEOMETPUIY.

[TapannenpHOCTD
IPSIMBIX U IJIOCKOCTEH.

[Toctpoenue rpadukoB QyHKIUN, COAEPIKAIIUX MOYIIb.

Pemenue 3agau no reme: «/leMCTBUTEIbHBIE YU CIIA

[TapannensHble MpsiMble B TPOCTPAHCTRE.

KoHnTposbHas padbota no teme: «JlelicTBUTENbHBIE YHCTIAY

—_— | | — | —

AHaM3 KOHTPOJIBHOM paboThl. MeTOo1 MaTeMaTHYeCKOU
VH]TYKIIAH.

—_

HpI/ISHaK MapaJuICJIbHOCTH IIPAMBIX

[TpuHIMIT MATEMATUYECKON MHIYKIIHH.

Yucnosbie QyHKIIUU

Onpenenenne YMCIOBON (DYHKITUU CTIOCOOBI 33 1aHUS
YHCI0BOM (PyHKIMH

Pemenue 3anau no teme: «llapamnenpHble npsiMbie B
IIPOCTPAHCTBEY.

CrniocoObl 3a/1aHusl YMCI0BON (QYHKITUU

Ob6nactp onpejeneHust 1 001acTh 3HaUEHUs PYHKITUH

[Ipu3Hak napaJIeIbHOCTH NPSIMON U IIIOCKOCTH.

—_— | | — | —

MOHOTOHHOCTb U OIPaHUYEHHOCTh (PYHKIIUU. YETHOCTD
byHKIIIHT

—_

Haubonbiiee u HanMeHblee 3HaUeHUs QYHKIUU

—_

Pemenune 3ama4d mo teme: ((HapaHHeJ'IBHOCTL HpHMOﬁ u
TIITIOCKOCTH».

Ilepuonn4yHOCTh (QYHKIMU

OO6paTtHas pyHKIMS

Pemenue 3amad mo teme: ((HapaHHCHBHOCTL MPSAMBIX).

I'pacduk obpatHoil pyHKIIMK

KonTtposnbHast pabota no Teme: «4ucnoBble GyHKIMU»

[t | [ | [

Tpuronomerpuyeckue
byHKIUH

Ob6o06maromuit ypok no teme: «llapamienasbHble NpsMbIE B
IIPOCTPAHCTBEY.

AHalu3 KOHTPOJIbHOM paboThl. Unca0Basi OKPY>KHOCTh

Yucnosast OKpy»KHOCTh HA KOOPAMHATHOM TIOCKOCTH.

KontponbHas padota no teme: «IlapannensHocTb
MIPSMBIX»

KOOpI[I/IHaTLI TOYEK YHCIIOBOM OKPYKHOCTH.

CHHYC ¥ KOCHHYC

—_—

AHanu3 KOHTPOJIbHOU paboThl. [Ipu3Hak mapamienbHOCTH
TIOCKOCTEM.

CBolicTBa CMHYCa U KOCHHYCA.

TaHrenc u KOTaHIeHC.

Pemenue 3agau no reme: «llapamienbHOCTh IIIOCKOCTEM.

Tpuronomerpuueckre GyHKIIMH YUCIOBOTO apryMeHTa.

— [ | | | —




OcHOBHBIC TPUTOHOMCTPHUYCCKUC TOKIACCTBA

Cy1ecTBOBaHME TJIOCKOCTH, MApaIeIbHON JaHHOU
TIJIOCKOCTH.

Tpuronomerpuuecknue GyHKINHU YTIIOBOTO apryMEHTA.

DyHKIUA y = sin X, €€ CBOWCTBA U rpaduk

CBolicTBa napauieabHbIX IIOCKOCTEH.

DYHKIUA Y = COS X, €€ CBOMCTBA U IpaduK.

| | | | —

PemreHne TpUroHOMETPUYECKUX YPABHEHUM € ITIOMOILBIO
rpauKoOB.

Pemenue 3anay no teme: «CBoicTBa apauieIbHbIX
IIJIOCKOCTEMN.

Pemenne TpUroHOMETPHUYECKUX YPAaBHEHUI C TIOMOIIBIO
rpauKoB.

KonTponbnas pabota no teme: «Onpenenenue
TPUTOHOMETPHUYECKHUX (PYHKIIUII.

N306paxkeHne npocTpaHCTBEHHBIX (PUTYP HA MIOCKOCTH.

AHanu3 KOHTpoIbHOM paboTsl. [locTpoenue rpaduxa
bysakun y = mf (x).

IlocTpoenne rpaikOB TPUTOHOMETPHUYECKUX (DYHKIUH

Pemenue 3aau o teme: «M300paxenne
MPOCTPAHCTBEHHBIX (PUTYpP HA TIIOCKOCTH.

IToctpoenue rpaduka pynkuun y = f (kx)

ITpeobpazoBanue rpaguKoB TPUTOHOMETPHUUECKHX
GbYHKIHIA.

O6o06maromuit ypok no teme: «llapamieabHOCTb
IJIOCKOCTEMN.

I'padyk rapMOHHUYECKOTO KOJIEOAHHUSI.

@ynkuus y = tgx. CpoiicTBa QpyHKINHU U €€ rpaduk.

KonTponpnas pabota no teme: «IlapamiensHocTb
IJIOCKOCTEN.

@Dynkius y = ctgx. CBoiicTBa GyHKINU U €€ rpaduk.

@OyHKIUM y = arcsin X, y = arccos X, X CBOMCTBa U UX
rpaduku.

[TepnieHIUKYIAPHOCTD
IPSIMBIX U IIJIOCKOCTEN

AHanu3 KOHTpOJbHOH paboTsl. [leprnenaAuKyIspHOCTh
MPSIMBIX B IPOCTPAHCTRBE.

dyHKIMHU y = arctg X, y = arcctg X, CBOMCTBA U UX
rpaduku.

ITocTpoenue rpaduKoB KyCOUHBIX (DYHKIIHIA, COAepIKALINX
oOpaTHbIE TPUTOHOMETPUYECKHE (PYHKIINH.

[Ipu3HaK NepneHMKyYJIIPHOCTH NPSIMON U TNIOCKOCTH.

Tpuronomerpuueckue
yYpaBHEHUS U
HEPABEHCTBA

HepBBIe MMpEACTABJICHUS O HpOCTCﬁH.IPIX
TPUTOHOMCTPUYCCKUX YPABHCHUAX.

[Ipocreiimme TPUroHOMETPUUECKHUE YPABHEHUS U
HEpPaBEHCTBA.

Pemrenne 3amad o reme: «lIpu3Hak nepneHIuKyIIpHOCTH
IPSIMOM U TNIOCKOCTH»

APKKOCHHYC U pellleHle YpaBHEHUS COS X = a

ApPKCHHYC U pelIeHne YpaBHEHUS sin X = a

[TocTpoenue nepneHaUKyYISIPHBIX TPSIMON U TNIOCKOCTH..

— | | | —

ApKTaHT€HC U pelleHNe ypaBHEHNUS tg X = a.
APKKOTaHT€HC U PEIICHNE YPaBHEHHUs Ctg X = a

PewreHne npocTenimmux TPUroHOMETPUIECKUX HEPABEHCTB




Pewmenne 3anau nno reme: «llepneHauKynsspHOCTb NPSMOKN
U IUIOCKOCTH.

PewreHne TpUroHOMETPUYECKUX YPAaBHEHUM, CBOIAIUXCS
K PEIICHUIO KBaJAPaTHOIO YPaBHEHHS.

Pemenyie TpUroHOMETPUUECKUX YPaBHEHH, METOJIOM
pa3yIoKEHUsI HA MHOXKHUTEIIH.

CBolicTBa NepreHANKYISIPHBIX MPSMOM U MIOCKOCTH.

KonTtponsHas pabora no teme: «TpuronomMmerpuyeckue
YPaBHEHHUSD

Pemenue 3anay no teme: «CBOMCTBA NEPIEHANKYIISAPHBIX
IPSIMOI U TJIOCKOCTHUY.

ITpeoOpa3oBanue
TPUTOHOMETPHUYECKUX
BBIPAKECHUI

AHanu3 KOHTPOJIbHOM paboThl. CHHYC U KOCUHYC CYMMBbI
apryMEHTOB.

CI/IHYC 1 KOCHUHYC pa3HOCTHU apIr'YMCHTOB.

HepHeHI[I/IKy.]'IHp M HaKJIOHHAas.

TaHreHc CyMMBI M pa3HOCTH apryMEHTOB.

—_— | | —

Perienue TpUroHOMETPUUECKUX YPaBHEHUH C
npuMeHeHneM (GOopMyIT CHHYCa, KOCHHYCa U TAHTeHCa
CYMMBI U pa3HOCTH JIBYX apryMEHTOB.

Pemenue 3anay no teme: «llepneHaukynsp 1 HAKIOHHAs.

Penienue TpUroHOMETpUUECKUX HEPABEHCTB C
npuMeHeHneM (GOpMYIT CHHYCa, KOCHHYCa U TAHTEHCa
CYMMBI U pa3HOCTH JIBYX apr'yMEHTOB.

DopMyIIbl TPUBEAECHUS

Pemenue 3ama4d mo teme: ((HepHeHI[I/IKy.]'IHp W HaKJIOHHAasA».

PelreHne TpUroHOMETPUYECKUX YPABHEHUH C
IIpUMEHEHHEM (OpMYJI TPUBEACHHUS

KonTtposnbHast pabota no Teme: «TpUroHomerpuyeckue
(YHKIIUY CIIO’KEHUSI apTyMEHTOB"

Teopema o Tpex nepneHauKyIsIpax.

AHanu3 KOHTPOJIbHOM paboThl. @OpPMYJIBl JBOMHOIO
apryMeHTa.

Pemenue ypaBHeHU# ¢ mpuMeHeHUuEM (GopMyJT IBOMHOTO
apryMeHTa.

[IpuMeHeHnH TeopeMBI 0 TPEX NEPHEHANKYIIAPA K
pELICHUIO 3a/1a4.

DopMyIia MOHWKEHHUS CTEIICHH.

[Ipeobpa3oBanne CyMMbl TPUTOHOMETPUYECKUX (PYHKIINN
B ITPOU3BE/ICHHUE.

Pemenue 3agau no reme: «Teopema o Tpex
MePIEHIUKYISIPAX).

Pemrenne TpUroHOMETpUYECKUX YPAaBHEHHUH C TOMOIIBIO
peoOpa3oBaHusl CyMM TPUTOHOMETPHUUECKUX (DYHKIMIA B
IIPOU3BENICHUE.

Pemennie TpUroHOMETPHUUECKUX HEPABEHCTB C TTOMOIIBIO
npeoOpa3oBaHusl CyMM TPUTOHOMETPUYECKUX (DYHKIIMH B
IIPOU3BEJICHHUE.

Pemenue 3anay no teme: «llepneHauKyIIpHOCTD MPSIMBIX)

[TpeoOpazoBanue MPOU3BEACHNS TPUTOHOMETPHUECKUX
(GyHKIUH B CyMMY

Pemenue TpuroHOMETpUYECKUX YpaBHEHUN C




npuMeHeHneM (opMyI peodpa3zoBaHus
TPUTOHOMETPHUYECKUX (QYHKIHH B CYMMY.

Oo6o06maromuit ypok no teme: «lleprneHaukynsipHOCTh
HPSIMO#i U TUTOCKOCTH»

[IpeobpazoBanue BeipaxkeHus Asin x + Bcos x k Buay Sin
(x+t)

MeTtobl pelIeHnss TPUTOHOMETPUYECKUX YPABHEHUH.
Pemenne ypaBHEHUN ¢ IOMOILIBIO IOJICTAHOBKH.

KontposnbHas pabora no teme: «llepneHaukynsipHOCTh
IIPSIMBIX U IIJIOCKOCTEMN.

Pemennie TpUroHOMETPUUECKUX YpaBHEHHI, CBE/IS €T0 K
OJIHOPOJIHOMY YPaBHEHUIO BTOPOM CTENEHU OTHOCUTEIBLHO
MIOJIOBUHHOTO apryMEHTa.

Pemenne 3amau o reme «IIpeodpazoBanue
TPUTOHOMETPUUYCCKHUX BBIPAIKCHHI

[Ipu3Hak nepneHMKyIIpHOCTH MIJIOCKOCTEH.

KonTponbnas padora no teme «lIpeodbpazoBanue
TPUTOHOMETPUYECKUX BBIPAKCHUIT»

KommiekcHble uncia

AHanu3 KOHTPOJIbHOM paboThl. Apudmernueckue
OIlepaLuy HaJl KOMIUIEKCHBIMU YHCIIaMHU.

Pemrenue 3amau no reme: «lIpusHak nepneHIuKyIsIPHOCTH
IJIOCKOCTEN.

KowmiiekcHble uncia u KOOpAunHaTHAas IJIOCKOCTb.

Tpuronomerpuyeckasi hopma 3amucy 4ucia.

Paccrosnaue MCKAY CKPCIIMBAOIIUMHUCA IMTPSAMBIMH.

KomMmekcHble uncia u KBaJApPAaTHBIC YPABHCHUA

Bo3BeaeHne KOMIIJIEKCHOTO YKCJIa B CTEIICHb.

HpI/IMeHeHI/Ie OPTOIrOHAJIbHOI'O NPOCKTUPOBAHUS.

H3BneueHue KY6I/I‘IGCKOFO KOPHS M3 KOMIIJICKCHOT'O YMCJId.

Pemenne 3amad mo Teme «KoMIIIIEKCHBIE YHCIIa

Pemenue 3ampau no reme: «llepneHaukynsipHOCTH
IJIOCKOCTEN.

—_

KOHTpOJ’ILHaH pa60Ta 1o Teme «KoMIIIIeKCHBbIC Ynciay

I[eKapTOBBI KOOpAWHATHBI
N BCKTOPLI B
MMPOCTPAHCTBEC

AHanu3 KOHTPOJIbHOM paboTel. OnpeieneHrne YuciIoBon
110CJIEI0BATENBHOCTH U CIIOCOOBI €€ 3a1aHus

Kontponbras padota mo teme: «llepneHauKyasspHOCTH
IJIOCKOCTEN.

CBOMCTBA YHCIOBBIX MOCJIENOBATEIILHOCTEH

OHpC,I[CJ'ICHI/IC npeaciia rmocjIieA0BaTCIbHOCTU. TCOpCMBI 0
npeaciax HOCH@}IOB&TGHBHOCTeﬁ.

AHanu3 KOHTPOJIbHOH paboThl. BBeneHue qexkapToBbIX
KOOpPJMHAT B IPOCTPAHCTBE

Cymma 0eCKOHEYHON TeOMETPUYECKON MPOTPECCUH.

[Ipenen pynkuuu Ha 6eckoneunoctu. [lpenen pynkunu B
TOYKE.

PaccrosiHre MeXy TOUYKAMH.

[Ipupamenne aprymenra. [Ipupamienre GyHKIum.

3agaud, TPUBOASIINE K TOHITHIO TPOU3BOIHOM.

KoopanHaTsl cepeinHBI 0OTpe3Ka.

ANTOpUTM HaXOXAECHUS IPOU3BOTHOM.

dopmynbl auddepeHnnpoBaHus

IIpeoOpa3oBanue cuMMETpuH B pocTpaHcTBe. CUMMETPHS

bt [ | [ | [ | | —




B IPUPOJIC U Ha MTPAKTHKE.

[TpaBuna guddepeHnupoBaHus.

[ToHsiTHE W BBIYKCIIEHHE MPOU3BOIHON N-TO MOPAJIKA

JBr>keHue B npoctpancTse. [lapamienbHblil nepeHoc B
MIPOCTPAHCTBE.

JuddepernumpoBanue ca0KHON QYHKIUH.

JudbdepennmpoBanne o6paTHON HYHKIIHH

[TooOue npocTpaHCTBEHHBIX (UTYP.

YpaBHeHue kacatenbHOU K rpaduKy QyHKIUH.

| | | | —

Pemienue 3a1a4 ¢ mapaMeTpoM U MOAYJIEM C
WCIOJIb30BAHNEM YPAaBHEHHS KacaTeIbHOW K TpaduKy

hyHKIIHH.

Yron Mexay CKpenBarOIUMHUCS MPSIMbIMHU.

Pemenue 3anay no teme «lIpaBuna u Gopmysbl OTHICKAHUS
TIPOU3BOTHBIX )

KonTponbnas pabota no teme: «lIpaBuna u popmymsl
OTBICKAHUS TPOU3BOJIHBIXY.

Yrona MCKIY HpHMOﬁ H IIJIIOCKOCTBIO.

AHanu3 KOHTPOJBHOH paboThl. MccnenoBanne pyHKInu
Ha MOHOTOHHOCTb.

OTBICKaHHE TOYEK IKCTPEMYyMA.

Pemrenne 3amau no reme: «Yroia Mexay nIpsaMon u
IIJIOCKOCTBIO».

[IpuMeHeHne MPOU3BOHOM IS JOKA3aTEIbCTBA TOXKIECTB
U HEPaBEHCTB.

[loctpoenue rpadukoB QyHKINH.

Yron MCKAY IJIOCKOCTSIMHU.

WccnenoBanune pyHKIMM U IOCTpOEHUE Tpaduka
GyHKIUH.

CBs13b Mexly rpa@uKoM QYHKINU U TpaduKoM
IIPOU3BOIHON JaHHOM (DYHKIIMH.

IInomans OpTOFOHaHLHOﬁ MMPOCKIMKU MHOT'OYT'OJIbHUKA.

Haxoxnenre HanOOoNbIIEro U HAaUMEHBIIIETO 3HAYCHUH
HenpepbhIBHON (DYHKITUU HAa IPOMEKYTKE.

3aI[a‘-II/I Ha OThICKaHWE HAaNOOJBIINX U HANMEHBIITHUX
3HAUCHUN BEITUYHH.

BekTops! B mpocTpaHCTBE.

Pemtenue 3a1ay Ha HaXOXKACHUE HAUOOJBIINUX U
HaUMEHBIINX 3HAYECHM.

KonTpomnpHas pabota no teme: «I[Ipumenenue
TIPOW3BOTHON K MCCIICTOBAHUIO () YHKITUI

I[eﬁCTBH}I HaJ BCKTOpaMU B IPOCTPAHCTBC.

KomOunaropuka u
BEPOSITHOCTh

AHanu3 KOHTPOJIbHOM paboThl. [IpaBuiio yMHOKEHUS.
KomOunaropnsie 3a1aun.

Pemenue 3anau no teme: «JlelicTBrs HajJ BEKTOpaMu B
IIPOCTPAHCTBE»

IlepecTanoBKka 1 (pakTopuaibl.

Br160op Heckonmbkux 3neMenToB. @opmyiia bunoma-
Hsrotona.

Pa3noxxenue BekTopa 1o TpéM HEKOMILTaHAPHBIM
BEKTOPaM.

bunomunanpabie KOdDPuIMEeHTsl. Tpeyronpauk [lackas.

CrnyuaitHbie COOBITHS.




YpaBHEHHE IIJIOCKOCTH.

BeposTHOCTh CyMMBI HECOBMECTHBIX COOBITHH.

BeposiTHOCTh MPOTHBOIOIOKHOTO COOBITHSL.

Pemenue 3amad mo teme: «YPaBHCHI/IC IIJIOCKOCTH».

— [ | | —

IToBTOpEHME.
IToBTOpEHHME Kypca
TeOMETPUH

CBoOICTBa TPUTOHOMETPUUYECKHUX (DYHKITHIA.

Ob6o06maromuit ypok no Teme: «/lexapToBbl KOOpIUHATHI U
BEKTOPBI B [IPOCTPAHCTBEY.

[TpeobOpaszoBanue rpadukoB GyHKIUN

Pemrenre TpUroHOMETPUYECKUX YPaBHEHUH METOI0OM
BBEJICHUSI HOBOM IIEPEMEHHOIA.

KonTponpnas padota Ne 6 o teme: «J{ekapToBbl
KOOPJMHATHI M BEKTOPHI B IPOCTPAHCTBEY.

Pemenne oqHOPOAHBIX TPUTOHOMETPUYECKUX YPABHEHUM.

[Ipeobpa3oBaHre TPUTOHOMETPUUYECKUX BBIPAKEHUH.

AHanu3 KOHTPOoJIbHOU paboThl. [ToBTOpEHME TEMBI:
«[TapaynenbHble NpsSMbIE B IPOCTPAHCTBE.

Pemrenne TpuroHOMETpUYECKUX YPAaBHEHUH €
IPUMEHEHHEM IpeoOpa30BaHMsl BHIPAKECHUS.

OT00p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUI.

[ToBTOpenue Temsbl: «llepneHIUKyISIpPHOCTD NPSMO U
TIJTIOCKOCTHY

Breramcnenne ITPON3BOJHLBIX.

YpaBHeHHe KacaTelbHON K Tpag UKy (QYHKIHH.

[ToBTOpeHue Temsl: «JlekapTOBBI KOOPAVHATHI B
IIPOCTPAHCTBEY.

[IpumeHeHne Mpou3BOIHOM ISl Ucciae1oBaHusl QYHKINH.

Pemenwue 3anay mo Bcemy Kypcy «Anredpa u Hadana
agammzay - 10

HOBTOpeHI/Ie TCMBI: ((BGKTOpBI B IIPOCTPAHCTBC).

Martematnka 11 knace. Yriay0aéHHbIH YPOBEHb.

Pa3nen

Tema ypoka

Kos-Bo
4acoB

[ToBTOpEHME MaTepuana
10 xnacca - 4 4.

IToBTOpenue kypca 10 kiacca. Tpuronomerpuueckue
BBIPAKEHHUSI.

MHororpaHauky — 19 4.

IToBTOpenue kypca 10 kiacca. Tpuronomerpuueckue
YpaBHEHHS.

JIByrpaHHbI yroi

IToBropenue kypca 10 kiacca. [IponsBonHas GyHKIUH.
[IpaBuia quddepeHunpoBanusl.

IToBTOpenue kypca 10 xiacca. IIpuMeHenne npon3BoaHOM.

TpexrpaHHblii 1 MHOTOTPAHHBIN YTOJI.

Muorowieds! — 10 4.

ApudmeTndeckue ornepanuy HaJl MHOTOUJICHAMH OT OAHON
TIEPEMEHHOM.

I[eHeHI/IC MHOIo4JI€Ha Ha MHOT'O4YJICH C OCTaTKOM.

MHoOrorpaHHuK.

Pasznosxenne MHOTOUYICHA HA MHOKHTECIIH.

MHorouJjieHbI OT HECKOILKHX NECPCMCHHBIX.

[Tpuzma. [ToBepXHOCTH TPU3MBI.

DopMyJIbl COKPALLIEHHOTO YMHOKEHUS I CTAPIINX
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creneneni. bunom Herorona.

CI/IMMCTpI/I‘IeCKI/IC MHOI'OYJICHBI.

N300paskeHne Mpu3Mbl ¥ MOCTPOCHHE €€ CEUCHUSI.

VYpaBHEHHUs BBICIIUX CTENEHEN. PanimoHabHbIE KOPHU
MHOT'OWIEHOB C LIeJbIMU KO3 (PUIIMEeHTaMHU.

Pemenue nenpix anredbpanyeckux ypapHenuit. Cxema
I'opuepa. Teopema besy

Pemenue 3amau no reme: «llpuzmay.

Yucno kopHel MHOTOWJICHA.

KonTpomipHas pabota mo Teme « MHOTOUJICHBD

IIpsimas npusma.

— | | | — | —

CTeneHu U KOpHHU.
Crenennble (yHKINU —
24 4,

Amnanu3 KOHTpoJbHOH paboTsl. [loHsTHE KOpHS n-0i
CTEIECHH U3 JE€HCTBUTEIBHOIO YUCIIA.

KopeHb 11-0#1 cTenenu u3 AeCTBUTEIBHOTO YHCIIA.

ITapannenenunes.

®ynxupn y =V(n&X) , ¥X CBOHCTBA U TpaduKy.

CaoiicTBa QyHKkImu y=V(n&x)

[IpssMOYTOIBHBIN TapasuIeICIUIIE .

I'padux pynknmm y=

CBoiicTBa KOPHSI N-0i1 CTENEHMU.

[ | | | | | | —

KonTponbnas padora no teme: «lIpusma.
[Tapannenenunen».

[IpuBeneHue paiukagoB K OJUHAKOBOMY IOKa3aTEIt0
KOpHSI.

Brecenune nepeMeHHOM o 3HaK KOPHSL.

AHanu3 KOHTpoJbHOHM paboTsl. [Tupamuna.

ITpeoOpa3oBaHue BbIpAXKEHUH, COACPIKAIINX PAJAUKATIBL.

BriHecenre MHOXKUTEIIS U3 1101 3HAKa KOPH:I

[TocTpoeHnne nupamuibl ¥ €€ IIOCKUX CEYEHU.

PaznoxxeHne Ha MHOXKUTEIN

H36aBienue ot HPpPpaiuOHAJIbHOCTHU B 3HAMCHATCIIC

Pemenue 3amau no reme: «llupamugay.

KonTponbHas padbora no teme «KopeHb n-oil cTeneHmn»

— [ | e [ | e [ | = | = | | —

AHanu3 KOHTpoJbHOH paboTsl. O000IEHNE TOHATHUS O
MIOKA3aTelle CTeTEHH.

VYceuénnas nupamuja.

Hpe,ZICTaBJ'IeHI/Ie CTCIICHU C )IpO6HI)IM IIOKa3aTCIeM.

Coxkparenue podeit

[IpaBunbHas nupaMua.

CrenenHble (DYHKIIMH, UX CBOMCTBA U Tpa(UKH.

CBoiicTBa cTeneHHbIX (PYHKIHIHA

Pemenue 3agau no teme: «lIpaBusibHast mupamMugay.

I'paduku cTeneHHbIX GYHKIUT

[ | | | | | | | —

BepTI/IKaJ'II)HBIe N TOPU30OHTAJIBHBIC ACUMIITOThI Fpa(i)I/IKOB.

I'paduku 1poOHO-TMHEHHBIX (HYHKIUH 1
[IpaBuibHBIE MHOTOTPAHHUKH. 1
N3BnedeHre KOpHs U3 KOMIUIEKCHOTO YUCIIA. 1
N3o0pakeHne KOpHEH ypaBHEHUS HA KOMIUIEKCHOU

IIJIOCKOCTH 1
Pemenue 3anay no teme: «lIpaBuiibHblE MHOTOIpaHHUKWY. | 1

KontponbHas padota no teme «Crenenu. CTerieHHBIC




GbyHKITINY

AHanmm3 KOHTPOIbHOM paboThl. [lokazarenbHast GyHKIUSA,
e€ cBoiicTBa M rpauK.

IToka3aTenpHas u
JorapupmMudeckas
¢ynkuuum — 31 u.

KonTponbnas pabora no teme: «I[lupamuna. [IpaBunsubie
MHOTOTPaHHUKN.

CBoiicTBa MOKa3aTeIbHON QYHKIIUH.

I'paduk nokazarenbHON QYHKIHH.

Tena Bpamenus — 15 4.

AHanmm3 KOHTPOIbHOM padoThl. [lumuHmp.

ITokazaTenbHbIE YPABHEHUS.

Pemenue noka3arenbHbIX YpaBHEHUH

Ceuenus MUJIMHAPA IIJIOCKOCTIMMU.

YpaxxHeHue B PEIICHUH [10KA3aTEIbHbIX YPABHECHUN

IlokazarennHBIC HEPaAaBCHCTBA.

Bnoucannsie n onmmcaHHbIC ITPU3MBI.

Pemenue nmokaszareabHbIX HCPABCHCTB

[TonsiTue norapudma.

— [ | [ | [ | | | [ | [ =

Pemenne 3amad no reme: «BrnucaHHbIe U ONIMCaHHBIE
HIPU3MBDY.

[Tpumenenwne norapudma

Jlorapudmuueckas ¢yHkius, e€ cBONCTBA U rpaduK.

Konyc.

CoiicTBa orapupmudeckoil GyHKIIUN

I'padux norapudmudeckoit pyHKIIH

CeueHuns KOHYCa IIJIOCKOCTSIMHU.

[ | e [ | [ |

KontponsHas pabora no teme «IlokazarenbHas u
norapugmuueckas Gynkunu. Mx cBoiicTBa u rpauxm»

AHanu3 KOHTpoJbHOH paboTsl. CBoMCTBA JIorapu(MOB.

Pemenue 3anay no teme: «Konye».

[Ipeo6pa3oBaHue BbIpaXE€HUI C UCIIOJIL30BAHUEM CBOMCTB
norapupma.

CoiicTBa norapudmos, npeodpazoBaHKe BbIPAKEHHUH

Bnmcannas n onucanHas MMUpaMHuJbl.

Pemenue norapu@muueckux ypaBHEHHH ¢ NCIOJIb30BaHUE
CBOMCTB Jiorapupma

Jlorapudmuueckre ypaBHEHUS.

[Tap. Ceuenue mapa niaoCKOCThIO.

Pemenne norapugmuueckux ypaBHEeHUN

Perienue norapuMu4eckux ypaBHEHHH

Pemenue 3agau mo teme: «CeueHue mapa ImJI0CKOCTBIO».

— | | | | [ —

Pemienue cuctem ypaBHEHH, coepKalInx
Jorapu(MUUecKre ypaBHEHHUS

Jlorapudmuueckue HepaBeHCTBA

Kacarenpnast minockocts k mapy. [lepeceuenue nByx cdep.

Pemenne norapudmuueckux HepaBeHCTB

Pemienue cuctem JorapuMHUIECKIX HEPABEHCTB

KontponbHas padota o teme: «Tena BpanieHus»

JuddepernunpoBanue nokazaTeabHONH GYHKINH.

JuddeperunpoBanue sorapupMuuecKoi QyHKIHH.

— | | | | | | | —

AHanM3 KOHTPOJIBHOM paboThl. BrincanHbIe U ONMMCAaHHBIC
MHOTI'OI'paHHUKMU.

—_—

JludbdepennmpoBanne moka3aTeabHON U




sorapu(pMUIEcKor QyHKITHH.

O IOHATHH TeNa U €T0 IMOBCPXHOCTHU B TCOMCTPHH.

KontponbHas padota nmo teme «JIorapudmudeckue
ypaBHeHUs U HepaBeHcTBa. JuddepenmpoBanue
MOKa3aTeIbHON ¥ JIOrapupMHUIECKON HYHKIIUNY

O0beM MHOTOTpaHHUKOB
-9

[Tonsitue 06bEMa. OOBEM MPSAMOYTOJIBHOTO
napajuiesienunesia

[TepBooOpazHas u
uHTerpail — 9 u.

AHanmm3 KOHTPOIbHOM paboThl. [lepBooOpa3Has.

HeonpeneneHHb1i nHTErpan

O06BEM HAKIIOHHOTO MapasuIeIeIUIe Ia.

Haxoxnenue nepsoobpaszHoi

OrnpesiesieHHbIN UHTETrpall.

Pemenue 3amad o reme: «O0BEM napajuieIenuIne/a

OrnpeiesieHHbI UHTETpall.

Omnpe/eneH bl HHTerpal.

O6béM npu3Mel. PaBHOBenMKuE TEna

— [ | [ | = | | | | —

Brruncnenue minomaayn GUrypsl, orpaHU4eHHOM

3aJJaHHBIMH JIMHUSIMHU 1
Beruucnenue miomany GUrypsl, orpaHuueHHON
3aJaHHBIMH JIMHASIMHU 1
Pemenue 3anau o teme: «O0BEM MPU3IMBDY. 1
KontponbHas padora no reme «Ilepsoobpasnas u
HWHTErpan» 1

DJeMeHTBl TEOpUN

BEPOSATHOCTEN U

MaTeMaTHYeCKOM

CTaTHCTUKH — 9 4. AHanu3 KOHTPOJIbHOM paboTel. BeposTtHocTh u reomerpust. | 1
O0BEM nupaMupl. 1
Br160p ciyuaiinbiM 00pazom 1
He3zaBucumble MOBTOPEHUS UCTIBITAHUH C ABYMS
HCXOJIaMHU. 1
O6béM yceueHHON nupamuibl. O0bEM MOTOOHBIX TEN. 1

Pemenue 3a1a4 Ha HE3aBUCUMBIE IMOBTOPCHMU

pra)KHeHI/Ifl B pCHICHUU 3aJia4 Ha HE3aBUCUMBIC
HCIIBITAHUS C IBYMS UCXOJaMU

Pemenue 3amad mo reme: «O0BEM MHOTOTPAHHUKOB).

CraTtucTuueckre MeTo ibl 00paboTKH HHpOpMalUu.

Pasmax, Moma, Meguana.

KOHTpOJ’ILHaH pa60Ta o Teme: «O0beM MHOT'OT'PaHHUKOB)»

I"ayccoBa kpuBasl.

3aK0oH OOJIBIIINX YHUCE.

— | | [ | [ = | —

OOBEMBI U TOBEPXHOCTH
TeJ BpaleHus — 174.

AHanM3 KOHTPOIbHOM paboThl. OOBEM IIIUHIPA.

YpaBHeHUS U
HEPaBEHCTBA.

PaBHOCHJIBHOCTD ypaBHEHUM.

CucreMsl ypaBHEHUN U
HEpPaBEHCTB — 33 u.

PaBHOCHIIBHOCTH YpaBHEHUI.

O06BEM koHyca. O0BEM YCEYEHHOT0 KOHYCA.

PaBHOCWJIBHOCTb ypaBHEHUM.

PaBHOCHIIBHOCTH YpaBHEHUI.

Pemenue 3a1au o teme: «O0beM HMWIMHAPA U KOHYCa.

OO61re METO/TIbI pelIeHUsT YpaBHEHUH.

|t | | | | —




MeTOII Pa3JI0KCHUA HA MHOXHUTCIIN

O06bEM miapa.

—_—

O yHKIIMOHATBHO-TPAPUIECKUN CITOCOO PEIICHHS
ypaBHEHUU

PaBHOCHIIBEHOCTE HEPABCHCTB.

OO0BEM MIapOBOro CErMEHTa M CEKTOPA.

Pemenne COBOKYITHOCTH HCPABCHCTB

Pemienue cucTemal HCPAaBCHCTB

Pemenne 3a4a4 Ha BBIYUCIICHUC 00BEMOB Tell BpalICHU:.

ypaBHeHI/Iﬂ N HCpAaBCHCTBA C MOAYJISIMU.

PemreHne ypaBHEeHUH, COAEPKAINX 3HAK MOJYJIS

Pemenne 3a4a4 Ha BBIYUCIICHUC 00BHEMOB Tell BpallCHUA.

Perienne HepaBeHCTB, COAEPKALUX 3HAK MOJTYJIS

U (VN VNN (WS [N (U U U U U

KonTtposnbHast pabora o teme «Pemienue ypaBHeHUN U
HEPABEHCTB U UX cucTeM» (2u)

—_

KonTponbnas pabota no teme: «O06beM Tes BpalleHUsD)

AHanu3 KOHTPOIIbHOM paboTsl. pparmonanbHbie
ypaBHEHUS

WppanmonansHble HepaBeHCTBA

Amnanu3 KOHTpoJbHOH paboTsl. [Inomaas 6oxoBoi
MOBEPXHOCTHU IIMIIUHJIPA.

Pemrenne nppalimOHAIbHBIX YPaBHEHUH U HEPABEHCTB

ypaBHeHI/Iﬂ C ABYMS IICPCMCHHBIMHU.

Pemenne 3ama4 Ha BEIYMCIICHHUE TUIOMIAIN 0OKOBOI
TIOBCPXHOCTHU NUJIIMHIPA.

HepaBeHcTBa ¢ 1ByMsI IEpEMEHHBIMH.

Jloka3arenbCcTBO HEPABEHCTB.

[Tnomaaps G0KOBOM MOBEPXHOCTH KOHYCA.

Jloka3arenbCcTBO HEPABEHCTB.

I[OK@BB.TCJ'IBCTBO HCPAaBCHCTB.

Pemenne 3a1a4 Ha BEIYMCIICHHUE TUIOMIAIN 0OKOBOI
ITOBEPXHOCTU KOHYCA.

CucreMbl ypaBHEHHUH.

CucreMbl ypaBHEHUH.

[Tnomane chepsl.

Cucremsbl ypaBHEHUN.

Pemienue 3aga4 Ha cCOCTaBICHHE CUCTEM ypaBHeHI/Iﬁ

[ | [ | | —

Pemenne 3a1a4 Ha BbIYUCIICHUEC IMTOBEPXHOCTHU TCII
BpalICHUS.

KonTponbHas pabora no Teme «YpaBHEHUS U
HepaBeHCTBAa. CUCTEMBI YpaBHEHUN U HEPABEHCTBY.

Pemenne 3a1a4 Ha BbIYUCIICHUEC ITOBEPXHOCTU TCII
BpalICHUS.

AHalu3 KOHTPOJIbHOM paboThl. 3a/1auu ¢ MapaMeTpaMu.

Pemrenne 3amau ¢ napamerpamu

KonrtponsHas pabora no teme: «Bbraucienue
MIOBEPXHOCTHU TeJl BPAICHUS»

Penienne HepaBeHCTB ¢ apamMeTpamMu

YrnpakHeHus: B pelIeH!H 3a/1a4 ¢ apaMmeTpamMu

IToBTOpEHME reoMeTpun
—8u.

Amnanu3 KOHTpoJbHOH paboTsl. [loBTOpEeHNE TEMBI:
«[Tpuzmay.

IToBTOpeHue — 16 4.

[IpeobOpaszoBanme BeIpaXKEeHUN




[TpeoOpa3oBaHne TPUTOHOMETPHUECKUX BBIPAKESHUI

[ToBTOopenue Temel: «llapamnenenuneny.

Pemienue TpuroHOMETpUYECKUX YpaBHEHUN

IIpaBuiia HaXOKAEHUS IPOU3BOJHOU

IToBTOopenue TeMbl: «llupamugay.

I"'eomeTprueckuil 1 GU3NIECKUN CMBICI TIPOU3BOTHON

HccnenoBanue GyHKIHKN ¢ TOMOIIBIO TPOW3BOTHOM

IToBrOpenue temsl: «Tena BpameHus.

Pemrenne ypaBHeHui.

Penienue HepaBeHCTB.

IToBropenue Tembl: «OOBEMbI MHOTOTPAaHHUKOBY.

CucreMbl ypaBHEHHI U HEPABEHCTB

U [N VNN (WSS NN, (US| (NI U N U U U

PemreHne nokasaTenbHbIX YpaBHEHUM

IToBropenue Tembl: «O0bEMBI U IOBEPXHOCTH TEI
BpAIlICHUSD.

Pemenne moka3arenbHEBIX HCPaBCHCTB

Pemenne norapudmudeckux ypaBHEHUI

HTorosast KOHTpOJIbHASL padOTa IO TE€OMETPHUH.

Pemenne norapudmuueckux HepaBeHCTB

Pemienue TeKCTOBBIX 3aj1ad.

[ | e [ | [ |

AHanu3 KOHTPoJIbHOM paboTsl. Pemenne 3anau EI'D.

HToroBast KOHTpOJIbHAS paboTa 3a Kypc anreOpsl M Hayajia

aHajau3a 1
AHanu3 KOHTposbHOM paboTel. Tectol EI'D. 1
Pemenue ypaBHeHuil, copepkamumx 3HaK MOIyJsl. TecTol

EIl'D. 1
Tecter EI'D. 1
Pemienue HepaBeHCTB, coAepKaluX 3HAK MOAYJIsA. TecTsl

EID. !
HToroBoe moBTOpeHNE Kypca anreOpbl M Hayaia aHaIn3a 1

Auiredpa ¥ HaYaJIa MaTeMaTH4YecKoro anaau3al0 kiaace
YrnyOnéHHbIN yPOBEHD

No Tema (pazgen) KonuuectBo

4acoB Ha
U3y4yeHue

1. JlericTBUTEIBbHBIC YHCTIA. 12

2. UYucnoBbie GyHKIIUH 10

3. Tpuronomerpuueckne GyHKIUU 24

4. TpuroHomerpudyeckre ypaBHEHHUS. 10

5. [IpeoOpazoBaHus TPUTOHOMETPUUECKUX BBIPAKCHHH. 21

6. KommnuiekcHbie uncna 9




7. [IpousBogHas 29
8. KomMOuHaTopuka u BeposiTHOCTh 7
9. IToBTOpEeHnE 11
TemaTuyeckoe nuianuposanuell kaace
YrinyOnéHHbIH ypOBEHb
No Tema (pazgen) KonunyectBo
4acoB Ha
U3Yy4EHUE
l. [ToBTOpenue marepuaina 10 kinacca 4
2. MHoOrouseHsl. 10
3. Crenenu u kopHu. CTeneHHbIE PYHKIIUH. 24
4. [TokazatenbHast u orapudmMudeckas QyHKIHUH. 31
5. [TepBoOOpa3Hast U MHTETPAIL. 9
6. DNeMEeHThl MAaTEMAaTUYECKOM CTaTUCTUKU, KOMOWHATOPUKU U 9
TEOPHUH BEPOATHOCTEN.
7. VYpaBHeHus u HepaBeHCcTBa. CHCTEMBI YpaBHEHUN U 33
HEPABEHCTB.
8. [ToBTOpEHUE. 16
I'eomerpus
Temarnyeckoe nuiannposanue 10 kiaace
VYriyOneHHbIN ypOBEHbD.
Ne Tema (pa3zaen) KomuuectBo
4acoB Ha
U3Yy4EHHE
1 Hexotopeie cBeneHys U3 IaHUMETPUU 12
2 Brenenue 3
3 [TapaniaenbHOCTb NPAMBIX U INIOCKOCTEN 16
4 [lepneHIUKYISIPHOCTD NPSAMBIX U INIOCKOCTEN 17
5 MHororpanHuKu 14
6 3aKJIFOYMTENBLHOE TOBTOPEHNE Kypca reoMetpun 10 kiacca. 6
TemaTuueckoe mianuposanue 11 kiaace
VYrinyOnaeHHbIN yPOBEHbD.
Ne Tema (pa3znen) KomuuectBo
4acoB Ha
U3y4eHUe
1. HunmuHap, KOHYC U mIap. 16
OO6bEMBI TeT. 17
3. BekTopsl B mpocTpaHCTBE. 6




Metoa KoopauHAT B MPOCTPAHCTBE. J{BUIKEHHUS.

15

3aKJII0YNUTEIBHOE TIOBTOPEHHE IIPU ITOATOTOBKE K UTOIOBOI
aTTeCTaluy 110 T€OMETPHH.

14




Kpurtepuyn 1 HOpMbI OLICHKH 3HAHU, YMEHHI M HABBIKOB 00YYAKOLINXCH
o ajiredpe ¥ HAYaJIaM aHAJIN3a

l. OQuenka nucbmeHHBIX KORMPOILHBIX PAOOM.
OTBeT OLICHUBAECTCSI OTMETKOM «5», eclu:

- paboTa BBINOJIHEHA MMOJTHOCTHIO;

- B JIOTHUECKUX PACCYKACHUSAX U OOOCHOBAHUU PEIICHUS HET MPOOEIOB U OMHUOOK;

- B pELICHUH HET MaTeMaTHUYECKUX OMIMOOK (BO3MOXKHA OJJTHA HETOYHOCTh, OITUCKA, KOTOPasi HE SBISETCS
CJICZICTBHEM HE3HAHUS WM HETIOHUMaHUs y4eOHOTO MaTepuana).
OtmeTKa «4» CTaBUTCS B CIIEAYIOIIUX CIy4asK:

- paboTa BBHIMOJHEHA MMOJTHOCTHIO, HO 000CHOBAHUS IIArOB PEIICHHS HEJOCTATOYHEI (€CITH YMEHHE
000CHOBBIBATh PACCYKIEHUS HE SIBISUIOCH CIIEHUATbHBIM O0BEKTOM IPOBEPKH);

- JIOMyIIEHBI OJIHA OIIMOKA WM €CTh JIBa — TPU HEJT0YETA B BBIKJIA/IKAX, PUCYHKAX, YEPTEKAX WIH
rpadukax (€cim 3T BHJIbI padOT HE SBJSUIMCH CIICIIMAIBHBIM OOBEKTOM IIPOBEPKH ).
OtMmeTKa «3» CTaBUTCS, ECIIU:

- JjomyuieHo 0ojee 0AHON OMUOKHU MK O60Jiee IBYX — TPEX HEJOUYETOB B BBIKIIAIKAX, YEPTEKAX WU
rpadukax, HO oOydJaromuiics o61amaeT 00s3aTeIbHBIMA YMEHHUSMH IO IIPOBEPSIEMO TeMe.
OtmeTKa «2» CTaBUTCS, €CITH:

- JIONyIIEHBI CYIIECTBEHHBIC OIMUOKH, TTOKA3aBIIHe, YTO 00yUJaIONUICS He 001aaeT 00s3aTeIbHBIMU
YMEHHSIMH 110 IaHHOI TeMe B IIOJTHOM Mepe.
Y4YuTens MOKET MOBBICUTH OTMETKY 32 OPUTHHAIBHBIN OTBET Ha BOIIPOC WJIH OPUTHHAILHOC PEIICHUE 3aa9H,
KOTOPBIE€ CBUJETEIHCTBYIOT O BEHICOKOM MaTeMaTHYECKOM Pa3BUTHH 00YyYaromIerocs; 3a peuieHue oonee
CJIOKHOM 33JIa4M WJIM OTBET HA 0OJIee CIIOKHBIN BOIIPOC, IPEIOKCHHBIE 00y4JaIonIeMyCs JOITOJIHUTEIHHO
MOCTIE BBIIMOJIHEHUS UM KaKUX-JIHU0O0 IPYTUX 3aJaHHH.

2. OQueHnKa yCHIHbIX OMEEenLoE.
OTBeT OLIeHNBAETCS OTMETKOM «S», €ClI yYEHUK:

- TIOJTHO PacKpbUI CO/IepKaHKe MaTepuaia B 00beMe, MPelyCMOTPEHHOM MPOTrpaMMoOii U y4eOHUKOM;

-  H3JI0XKUJI MaTepI/IaJ'I l"paMOTHI:IM SA3BIKOM, TOYHO I/ICHOJ'II)3y5I MaTeMaTI/I‘-ICCKyIO TepMI/IHOJ'IOFI/IIO 158
CUMBOIIMKY, B OIIpeIeJICHHON JIOTHUYECKOHN MOCIeI0BaTeIbHOCTH,

- TPaBUJIBHO BBIMOJIHWI PUCYHKH, YEPTEXKHU, TpaKH, COMYyTCTBYIOIINE OTBETY;

- TIOKa3aJ] yMEHHE WJUTFOCTPUPOBATH TEOPUIO0 KOHKPETHBIMU MPUMEpPaMHU, IPUMEHSTH €€ B HOBOH
CI/ITyaHI/II/I HpI/I BBIITOJTHCHU N HpaKTI/I‘-ICCKOFO 3alaHud,

- TPOAEMOHCTPUPOBAI 3HAHUE TEOPHH paHee N3YUCHHBIX COMYTCTBYIOMIMX TeM, CHOPMUPOBAHHOCTh U
YCTOMUYMBOCTb UCIIOJIB3YEMBIX IPY OTBETE YMEHUM U HABBIKOB;

- OTBEYaJI CAMOCTOSITENIbHO, 0€3 HaBOASIINUX BOIIPOCOB YUUTES;

- BO3MOXXHBI OJHA — AB€ HETOYHOCTH HpI/I OCBCIICHUC BTOpOCTeHeHHBIX BOHpOCOB WJIM B BBIKJIaAKaXx,
KOTOPBIEC YUEHUK JIETKO UCTIPABUII TIOCTIE 3aMEUaHUsl YUUTEIS.

OTBET OIIEHNBACTCSI OTMETKOH «4», €CII yJIOBJICTBOPSET B OCHOBHOM TPEOOBAHMIM HA OIICHKY «5», HO TIpH
5TOM UMEET OJIUH M3 HEeJIOCTATKOB:

- B U3JIOKEHUM JIOMYIICHBI HEOOIbIIINE TIPOOEITBI, HE HCKA3UBIIIEe MATEMAaTHICCKOE COJICP)KaHNEe OTBETA;

- JIOMyIIEHBI OJIUH — JIBa HEJ0YETa P OCBEIICHUN OCHOBHOTO COJIEP)KAaHUSI OTBETA, HCIIPABICHHBIE
II0CJIC 3aMCYaAHUS y‘II/ITCJ'IH;

- JIOmyIIeHBI OMUOKa WK OoJiee IBYX HEJJOUETOB MPH OCBEIICHUH BTOPOCTEIIEHHBIX BOIIPOCOB UITU B
BBIKJIQJIKAX, JIETKO MCITPABJICHHBIC ITOCIIC 3aMECUaHUS YIUTEIIS.

OtmeTKa «3» CTaBUTCS B CIIEAYIONIUX CIydasK:

- HETIOJHO PAacKpPBITO CoJIep kaHre MaTepraa (CoIepikanne U3JI0KeHO (pparMeHTapHoO, He BCeTraa
MI0CJIEI0BATENBHO), HO TIOKa3aHO 001iee MOHUMaHKUE BOTIPOca U MPOJEMOHCTPUPOBAHBI YMEHHUS, 10CTaTOYHBIE
JUIsl YCBOCHHSI IIPOTPaMMHOTO MaTepuraa;

- HMCIUCH 3any,IIHeHI/IH NI ,Z[OHyH_IeHbI OH_II/I6KI/I B OHpCIICHCHI/II/I MaTeMaTquCKOﬁ TepMI/IHOHOFI/II/I,
YepTEeKax, BBIKJIAJAKAX, HCIIPABIICHHBIE TIOCIIe HECKOJIBKUX HABOISIIUX BOTIPOCOB YUUTEIIS;

- y‘-IeHI/IK HEC CHpaBI/IHCH C HpI/IMCHeHI/IeM TeOpI/II/I B HOBOI>'I CI/ITyaLII/II/I HpH BBIIIOJIHCHU N HpaKTI/I‘-IGCKOFO
3aJIaHusI, HO BBITIOJIHUJI 3aJJaHUsI 00513aT€ILHOTO YPOBHS CJI0KHOCTH IO TAHHOM TeME;

- TIpW JOCTaTOYHOM 3HAHUH TEOPETUUECKOTO MaTepHaa BEISABICHA HEIOCTAaTOUYHAs CPOPMUPOBAHHOCTH
OCHOBHBIX yMeHI/Iﬁ 1 HABBIKOB.

OtMmeTKa «2» CTaBUTCS B CICAYIOIMNX CITydasx:
- HE pacKpbITO OCHOBHOE COJIepKaHue Y4eOHOTO MaTepuana;




- 00Hapy)XeHO He3HAHWE YUYCHUKOM OOJbIIEH MM HanboJiee BAXKHON 4acTH Y4eOHOTO MaTepuarna;

- JOIIyHICHBI OLHI/I6KI/I B OIIpCACIICHUHA HOHSITI/II>'I, IIpU UCIT0JIb30BAaHUU MaTeMaTUYECKOU TCPMHHOJIOTUHU, B
PHCYHKaX, YepTeXax Wi rpadukax, B BEIKJIKaX, KOTOPhIE HE HCIPABIICHBI IMTOCIIE HECKOIBKIX HABOISIIUX
BOIIPOCOB YUUTEIIS.

Kpurtepun u HOpMbI OLIEHKH 3HAHUI, YMEHUH M HABBIKOB 00Y4aI0 M XCH
110 TeOMeTpHUH
1. Quenka nucbmeHHBIX KOHMPOILHBIX PAOOM.
OTBET OIICHUBAETCA OTMETKOM «S», €CIu:

- paboTa BHINIOJHEHA MMOJTHOCTHIO;

- B JIOTMYECKUX PACCYXKICHHUIX U OOOCHOBAHUSAX PEILICHUS HET MPoOeIoB U OIUOOK;

- B PCIICHUU HET MATEMaTUYECKHX OIMMOOK (BO3MOXHA OJJHA HETOYHOCTh, OMMCKA, KOTOpasi HE SBISETCS
CJIEICTBUEM HE3HAHUS WM HEMOHMMaHUsl y4eOHOro MaTepuana).

OtMmeTka «4» CTaBUTCS B CIEAYIOIIUX CIIydasx:

- paboTa BBINOJIHEHA MMOJHOCTHIO, HO 00OCHOBAHUS IIarOB PEIICHUS] HEJJOCTATOUHBI;

- JIOMYUIEHBI OJ[HA OIIMOKA UK €CTh JBa — TPU HEJ0UETa B BBHIKJIAJIKAX, PUCYHKaX, YEPTEKAX.

OtmeTka «3» CTaBUTCS, €CITU:

- jmomymieHo Oojee OJHON OmMOKM Wiy Ooyiee JABYX — TPEX HEIOYETOB B BBIKIAIKAX, YCPTEKAX, HO
oOyuaromuiicst o0naaeT 00s3aTeIbHBIMU YMEHUSIMU IO MPOBEPSEMOil TeMe.

OTMeTKa «2)» CTaBUTCS, ECIU:

- JIONyIIEHBI CYIIECTBEHHbIC OLIMOKH, MOKa3aBIlKe, YTO OOydaromuiics He o0nafgaeT o0s3aTelbHBIMU
YMEHUSIMHU 110 JaHHOM TeM€ B MOJTHOU Mepe.

Yuutenab MOKET HOBBICUTh OTMETKY 32 OPUTMHAIBHBIN OTBET Ha BOIPOC WJIM OPUTHHAIBHOE PELICHUE
3aJ1a4¥, KOTOPBIC CBUICTEILCTBYIOT O BHICOKOM MaTEMaTHYECKOM Pa3BUTHH OOYYAIOIIErOCs; 3a PEUICHHUE
Oojee CIOXKHOW 3amaud WM OTBET Ha OoJee CIOXHBIM BOMPOC, MPeNoXKEHHbIe O0ydarolemMycs
JOTIOJTHUTEIBHO TOCTIE BHIMIOTHEHUS UM KaKUX-THOO0 APYTUX 3a1aHHM.

2. OQueHKa yCHHbIX OMEentos.
OTBeT OLIeHNBAETCs OTMETKOM «S», €ClI yYEHUK:

- MOJTHO PAacKpbUl COJEp)KaHHWE MaTepuaiia B 00beMe, NPEeIyCMOTPEHHOM MpOrpaMMoil U
y4eOHUKOM;

- W3JI0KWI MaTepHall TPAMOTHBIM $I3bIKOM, TOYHO HCIIOJIb3YSl MAaTEMaTUYECKYI0 TEPMUHOJIOTHUIO U
CHMBOJIMKY, B OIIPEAECICHHON JOTHYECKOM MOCIEA0BATEIbHOCTH;

- MPaBUJILHO BBIMOJIHUI PUCYHKHU, YEPTEKH, COMMYTCTBYIOIINE OTBETY;

- MoKa3aJl yMEHUE WJUIIOCTPUPOBATH TEOPUIO KOHKPETHBIMU IPUMEPAMH, MPUMEHSATh €€ B HOBOM
CUTYAaIMH IPH BBINOJTHEHUHU PAKTUYECKOTO 33/IaHNUS;

- MPOJIEMOHCTPUPOBAJT ~ 3HAHWE  TEOPHUH  paHee  M3YYEHHBIX  COIMYTCTBYIOUIUX  TEM,
c(OPMHUPOBAHHOCTh U YCTONYHMBOCTH UCTIOIB3YEMBIX IPU OTBETE YMEHUI M HABBIKOB;

- OTBEYAJI CAMOCTOSITEIFHO, O€3 HABOISAIIUX BOIMPOCOB YUUTEIS;

- BO3MOXKHBI OJlHA — JBE HETOYHOCTU MPHU OCBEIICHHE BTOPOCTENEHHBIX BOMPOCOB WA B
BBIKJIAJIKaX, KOTOPbIE YUEHUK JIETKO UCIIPABHUII ITOCIIE 3aMEUYaHUsl YIUTEIIS.

OTBeT OlleHHMBaeTCs OTMETKOU «4», €Cli YIOBIETBOPSAET B OCHOBHOM TpeOOBaHHUSAM Ha OLIEHKY «5», HO

MIPU ATOM UMEET OJNH U3 HEJJOCTATKOB:

- B U3JIOKEHUM JIOMYIIEHBI HEOOIbIINEe TPOOEIThbI, HE HCKA3UBIIIEE MATEMAaTUIECKOE COJIep)KaHNEe OTBETA;

- JIOMYIIEHBI OJUH — J[Ba HEJ0YETa MPU OCBEIICHWH OCHOBHOTO COJACP)KAaHUS OTBETA, UCIPABIICHHBIE
MOCJIE 3aMEYAHUS YUUTES;

- JIOMYIIEHBI OIMMOKa WK 0oJiee BYX HEAOUYETOB IMPH OCBEIICHWU BTOPOCTEIICHHBIX BOIMPOCOB HIIM B
BBIKJIQJIKAX, JIETKO UCIPAaBJICHHBIC M1OCIE 3aMEUYaHUsl YUUTETIS.

OtmeTka «3» CTaBUTCS B CIEAYIONIUX CIydasK:

- HETMOJHO PacKphITO COJEpXaHHEe Marepuana (ComepikaHue H3II0KEeHO (¢parMeHTapHO, HE BCeraa
MOCIIeI0BATENbHO), HO MOKa3aHo o0lee MOHUMaHue BOIpoca U IPOJAEMOHCTPUPOBAHBI YMEHHUS, JOCTaTOUHbIE
JUIsl YCBOGHHUSI POTPaMMHOI0 MaTepuaa;

- UMENMCh 3aTPYOHEHHs] WM JOMYIIEHbl OUIMOKH B ONpPENEICHUH MaTeMaTHYecKOll TEepMHHOJIOTHUH,
yepTrexkax, BhIKJIAKaxX, UCIIPaBICHHbIE MOCIE HECKOIbKUX HABOSIIUX BOIPOCOB YUUTEIS;

- YUYEHHUK HE CIpPaBUJICS C MPUMEHEHHUEM TEOPUU B HOBOW CUTYyallMHM MPU BBIMOJIHEHUU MPAKTUUYECKOIrO
3aJJaHusl, HO BBIMOJIHUI 33aHUsI 00s13aTEILHOTO YPOBHSI CJIOKHOCTH IO IaHHOM TeMe;

- TIpU AOCTATOYHOM 3HAHWUU TEOPETHUUYECKOTO MaTepHhalia BHISIBICHA HEJIOCTAaTOYHAsI C(HOPMHUPOBAHHOCTH




OCHOBHBIX YMEHUH M HABBIKOB.

OtMeTKa «2» CTaBUTCS B CIEAYIOIIUX CIIydasix:

- HE PacKpBITO OCHOBHOE COZICp)KaHUE YUeOHOrO MaTepHara;

- OoOHapy)XCHO HE3HAHUE YUYCHUKOM OOJIbIICH WU HanboJiee BAXKHON 4acTH yu4eOHOTO MaTepuaa;

- JIOTYIIEHBI OMMOKH B ONPEICICHNUH TIOHSITHIA, TIPU KCIIOJIb30BAaHHH MAaTEMaTHUECKOW TEPMUHOJIOTHH, B
PUCYHKAX, YepTekaxX, B BBIKIAJKAX, KOTOPbIE HE HWCIPABIEHBI IMOCIIC HECKOJIBKUX HABOJSIIUX BOIPOCOB
YUUTEIIS.

KoHTpoJibHO- 011eHOYHbIe MaTepHaJIbl 10 IpeaMeTy ""MatemaTuka''
SIBJISIIOTCS MPUJIOKEHUEM K JIaHHOM paldoueii mporpamme.



