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IlosicHuTeIbLHAA 3aMHCKA

Jlannast paboyasi mporpamMma sIBJISIETCS 4acThI0 OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeaHero olmiero o0pa3oBaHuss MyHUIIMTIAIBHOTO
obmeobpazoBatenbHOro yupeskaeHus jauieid Nel TyTaeBCKOro MyHHIIMIAIBHOTO pailOHa, YTBEPXKAEHHOW mpuKa3zoMm aupekTopa oT 06.04.2018r.
Ne100/01-09 «O6 yTBepk)aAeHUHM OCHOBHOUM 00pa30BaTEIBHON MPOTpaMMbl CPEIHETO OO0IIero o0Opa3oBaHus» M 001me00pa30BaTEIbHBIX YUPESIKICHHH,
peaTM3yIoLIMX OCHOBHYIO 00pa30BaTeIbHYIO IPOrpaMMy B CETEBOM (JOpMe Ha OCHOBE J1I0r0BOpA.

Pabouas mporpamma yuebHoro npeamera «MaremaTrkay (YriyOJIeHHBIH YPOBEHB) COCTaBlIeHa HAa YPOBEHb CpeAHEro olmiero o0pa3oBaHUs
(10-11 kmacc), paccuntana Ha 408 yacos (6 wacoB B Heaeno) — 204 gaca B 10 kinacce u 204 gaca B 11 kxiacce.

Pabowas mporpamMMa cocTaBiieHa Ha OCHOBE CIEAYIOIIMX HOPMAaTHBHO-TIPABOBBIX JOKYMEHTOB, WHCTPYKTUBHBIX W METOAMYECKHX
MaTepUasoB:

1. ®depepanbHBIN TOCYIAPCTBEHHBIN 00pa30BaTENbHBIN CTAHAAPT CPETHETO O0IIEro 00pa3oBaHus, YTBEPKIEHHBIN MPUKa3oM MUHUCTEPCTBA
oOpa3oBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. Ned13 «O06 yTBepkaeHUH (eaepalbHOro ToCyIapcTBEHHOI0 00pa30BaTeIbHOro
CTaHJapTa CPeTHEro 001Iero 00pa3oBaHusm»;

2. llpumepHass ocHOBHas oOpa3oBaTelbHas HporpaMma cpenHero oOmiero obOpa3zoBanus. OpoOpeHa pemieHueM (eaepanbHOro
y4e0HO-METOIMIECKOr0 00beTUHEHHS 110 00IIeMy 00pa3oBaHut0 (TPoToKo oT 28 utoHs 2016 1. Ne 2/16-3);

3. IIpuxaz3 MunuctepctBa mnpocBemenus Poccuiickoit ®@egeparuu ot 20.05.2020 No 254 "OO6 yTBepkaeHUHM (enepalbHOrO MepedHs
y4€OHHUKOB, TOMYIIEHHbBIX K UCIOJIb30BAHUIO MPU pPeaTU3a[Mi HMEIOLUX FOCYIapCTBEHHYIO aKKpEAUTALIMI0 00pa30BaTeIbHBIX IPOrPaMM HauyalbHOIO
0011110, OCHOBHOT'O OOIIET0, CPEIHEro 001Iero 06pa3oBaHus OPraHU3ALMSIMU, OCYIIECTBIISIOIINMHU 00pa30BaTeIbHYIO 1€ATEIbHOCTD" [ DIEKTPOHHBIN
pecype] — Pexxum nocryma: https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/;

4. Tlocranosnenue I'maBHOro rocymapcrBenHHoro Bpaua P®D ot 29 nexabps 2010r. Nel89 «O6 yrBepxkaenuu Canllun 2.4.2.2821-10
«CaHUTapHO-3MUIEMHOJIOrHUYEeCKHE TPEOOBAaHUS K YCIIOBUSAM U OpraHu3aluu 00y4eHHs B 00111e00pa30BaTeNbHbIX YUPEXKICHUAX» (C U3MEHEHUsIMU U
JIOTIOJTHEHUSIMH )

5.  OcHoBHBIE 00pa3oBaTesIbHbIE TporpaMmbl PecypcHoro nieHTpa u ba3oBbIX yupexaeHui, yTBepKIEHHbIE COOTBETCTBYIOIIUM 00pa3oM;

6. Ilpumepnass nporpamma mo Marematuke st 10-11 kmaccoB. ba3oBelii u  yriyOn€HHbld  ypoBeHb/YueOHOe mocoOue uist
ob1eobpazoBatenbHbIx opranuzanuii [T.A. bypmuctposa]. — M.: IIpocsemenue, 2018;

7. Astopckas nporpamma N.M. 3y6apesoii, A.I'. MopakoBuda «Anredpa U Hayala MaTeMaTUYeCKOro aHanu3a (yriayOJE€HHBIH ypOBEHB)»
/pekoMeHI0BaHHOW MuHucTEepcTBOM 00Opa3zoBanus u Hayku PD. — M.: «Muemo3unay, 2018 1;

8. VYueOuslii mnan PecypcHoro nentpa 1 ba3oBbIx yupexieHHi, yTBEpKAEHHBIE COOTBETCTBYIOIIUM 00pa3oM;

9. Tomomoii KajJeHIAPHBIN TPAPUK.

Pabouas mporpamma paspaborana Ha ocHoBe «IIpumepHoii mporpammbl mo Matemaruke Juist 10-11 xmaccoB. ba3oBblit U yrimyOieHHBIN
ypoBeHb» (aBTOp-cocTaButeab T.A. BypmucrpoBa) u aBtopckoir mporpammbl WM. 3ybapeBoit, A.I'. MopakoBuua «Anrebpa u Hauaia
MaTeMaTHYeCKOro aHanu3a (yriyoaéHHbIN ypOBEHb)» /PEeKOMEHI0BaHHON MuHUCTEpCTBOM 00pazoBaHus 1 Hayku PD. — M.: «Muemo3unay, 2018 r.,
KOTOpBIE B35THI 0€3 n3MeHeHuil. M3ydueHne TeM anredpsl U reoMeTpun BeaETcs 0J0kamu (ITOCIeA0BaTEIbHO).



https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/

PaGouas mporpamma peanu3yercs ¢ UCIOIb30BaHUEM CIEAYIOUIET0 Y4eOHOT0-METOJUUECKOI0 KOMILIeKCa!

e Mopakouy A.I'., CeménoB I1.B. Martemaruka: anreOpa M Hayaja MaTeMaTU4YeCKOrO aHajn3a, reoMerpus. Anrebpa um Hayana
MaTeMaTH4YeCcKoro aHanu3a (0a30BbIi U yriayonéHubiil ypoBHH). 10 Kitace /yaeOHUK aiisi 001ieo0pa3oBaTeNbHBIX YUpeKaeHuH B 2-X gacTsax. — OO0
"MOLl MHEMO3HNHA", 2019.

e Mopakosuu A.I'., CeménoB II.B. Maremaruka: anreOpa ¥ Hayajla MAaTeMaTHYECKOTO aHaiIM3a, TeoMeTpus. AnreOpa W Havaia
MaTeMaTH4YeCKOoro aHaau3a (0a30BbIi U yriayonéHHbIN ypoBHH). 11 Kitace /ydeOHUK aiisi o01ieo0pa3oBaTeNbHBIX YUpeKaeHuH B 2-X gacTsax. — OO0
"MOLl MHEMO3HNHA", 2020.

e Teomerpus, 10-11: yueGHuk g obmeoOpazoBarensubix yupexaenuit/ JI.C. Aranacsan, B.®. byrys3os, C.b. Kagomies u ap. — M.:
IIpocsemenue, 2017.

B coorBerctBum ¢ IlomoxkeHneM o (opmax, MEPUOAMYHOCTH, MOPSJIKE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH, CECCHOHHBIX HCIBITAHUH WU
POMEXKYTOUHOM arrectanuu oOyyarommxcs 10-11 kiaccoB M ¢ 1eNbl0 KOHTPOJS YPOBHSI (PAKTUYECKOTO OCBOECHHS MPOTPaMMbl TEKYILEro roja
00y4eHus1 TaHHOM pabouell mporpaMMol MpeayCMOTPEHBI CECCHOHHBIC UCTIBITAHUS B paMKax 3uMHel (1-2 nenens nexaOpsi) u Becenneit (1-2 nemens
Masi) 3a4€THBIX CECCH B ceayonmx Gopmax:

Kiacc 3UMHsIS ceccust Becennss ceccus
10 kiacc KoHnTtposibHas pabota KontponbHas pabora
11 kyacc KonrponpHas pabora KonTponbnas pabora

[IpomexyTouHas arrecTanusi MPOBOAUTCS B cooTBeTcTBUU ¢ [lonoxkeHuem o ¢opmax, NMEpUOJUYHOCTH, MOPSAIAKE TEKYIIET0 KOHTPOJIS
yCIIEBa€MOCTH, CECCHOHHBIX MCIBITAHUNA M MPOMEXYTOUHOH aTTecTanuu odydaronuxcs 10-11 kmaccoB ¢ 1eNbl0 YCTAHOBJIEHUS! YPOBHS TOCTUKEHHUS
IUTAHUPYEMBIX PE3YJIbTAaTOB OCBOEHUS yueOHOro npeamera. OTMeTKa 3a MPOMEKYTOUHYIO aTTECTAINIO IPECTaBIsIeT cO00M MHTErpUpPOBaHHbBIN 3a4€T,
BBIBOJMTCS KaK CpeJlHee apu(pMETHYECKOe U3 OTMETOK 3a MOJIYTOJUsl M OTMETOK 332 CECCHUOHHbIE MCIBITAaHUs (IIPU UX HAIMYUHM) B COOTBETCTBUH C
IIPaBWJIAaMU MaTEMATUYECKOTO OKPYTJIEHHS 10 LIEJIOT0 YUCIIA.

IInanupyemsle pe3yJibTaThl 0CBOCHHs Y4eOHOro npeamera «MareMaTuka
(Yriy0JieHHbIH YPOBEHb)

JIn4HOCTHBIE Pe3yJIbTATHI:

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHHIT 00ydaromuxcs K cede, K CBOeMYy 3/10POBbIO, K NO3HAHUIO ce0s:

— OpUCHTaLusA O6yanOHII/IXCSI Ha AOOCTHMIXXCHUC JIMYHOI'O0 CYACTBhiA, pCAIM3allUI0 IMO3UTUBHBLIX XW3HCHHBIX ICPCICKTUB, MHUIUATHBHOCTD,
KpPEaTUBHOCTh, TOTOBHOCTh U CLIOCOOHOCTh K INYHOCTHOMY CaMOONPEIeNeHHI0, CIOCOOHOCTh CTaBUTh LI€IH U CTPOUTH JKU3HEHHBIE TJIaHbI;

— TOTOBHOCTh M CIIOCOOHOCTH OOEcHeunTh cede M CBOMM OJIM3KUM JOCTOMHYIO KHM3Hb B IPOLIECCE CAMOCTOSITENIbHON, TBOPYECKOW H
OTBETCTBEHHOMH JEATEIHLHOCTH;



— TOTOBHOCTh M CHOCOOHOCTh OOYYAIOUIMXCS K OTCTAWBAHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHsI, TOTOBHOCTh M CIOCOOHOCTH
BbIpa0aThIBaTh aHTUKOPPYNIIMOHHOE MUPOBO33PEHHE, COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K OOLIECTBEHHO-TTOJIUTUYECKUM COOBITUSIM MPOIILJIOTO
Y HACTOSIIET0 Ha OCHOBE OCO3HAHUS U OCMBICJIEHUS UCTOPHUH, JYXOBHBIX LIEHHOCTEN U JOCTH)KEHUN HAIllel CTPaHbI;

— TOTOBHOCTH U CIOCOOHOCTh OOYYAIOIIUXCSI K CAMOPA3BUTHUIO U CAMOBOCIIMTAHUIO B COOTBETCTBHH C OOIEYETIOBEUECKHUMH LIEHHOCTSIMH U
yjealaMd TPaXAAHCKOTO O0OIIecTBa, TMOTPEOHOCTh B  (U3NYECKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSX CIHOPTUBHO-030POBUTEIBHON
JIeSATEIbHOCTBIO;

— TPUHATHE U peau3alysi HEHHOCTEH 3J0pOBOTO U 06e30macHOro odpasza KU3HU, OepekHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILICHHE K
coOCTBEHHOMY (PU3UYECKOMY U IICUXOJIOTUYECKOMY 3/I0POBBIO;

— HENpPHATHE BPEIHBIX MPUBBIUEK: KYPEHHUS, YIIOTPEOICHHS aIKOTOJIsl, HAPKOTHKOB.

JInyHOCTHBIE pe3yJIbTaThl B cpepe oTHOmEeHHI o0yyarommxcs K Poccnu kak k Poanne (OTedecTBy):

— poccuicKasi HICHTUYHOCTbD, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKOW MICHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YyBCTBO MPUYACTHOCTH
K UCTOPUKO-KYJIBTYPHOM OOIIHOCTH POCCUICKOTO Hapoaa u cyas0e Poccuu, marpuoTusm, TOTOBHOCTH K CiIykeHHI0 OTeuecTBy, €ro 3aiiure;

— YBaXX€HHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH Iiepe] PoauHON, ropocTy 3a CBOM Kpai, cBOX0 PoauHy, mpounutoe U HacTosiee
MHOTOHAIIMOHAIBHOTO Hapojaa Poccun, yBakeHre K rocy1apCTBEHHBIM CUMBOJIaM (TepO, diar, TUMH);

— (opmupoBaHue yBaXKeHUS K PYCCKOMY S3BIKY KaK TrOCyIapCTBEHHOMY s3bIKy Poccuiickoit ®exnepanuu, SBISIIOMIEMYCS OCHOBOM
POCCUNCKON MICHTUYHOCTH U IJIaBHBIM (PaKTOPOM HALIMOHAIBHOTO CaMOOMPE/IeIICHUS;

— BOCIHMTAHUE YBAXKEHUS K KYJIbTYpE, 3bIKaM, TPAIULUIM U 00bIUasiM Hapo0B, IpokuBaroux B Poccuiickoit denepanuu.

JInyHOCTHBIE pe3yabTaThl B cepe OTHOLIECHHI 00y4aloIHXCs K 3aKOHY, FOCYAapCTBY H K IPa)KIAHCKOMY 001IeCTBY:

— TPaXJaHCTBEHHOCTb, TpaXKJaHCKas MO3ULUS AaKTUBHOTO M OTBETCTBEHHOI'O UYJI€Ha POCCHUHCKOro OOIIECTBAa, OCO3HAIOIIETO CBOU
KOHCTUTYIIMOHHBIE TIpaBa U OOSI3aHHOCTH, YBAXKAIOIIETO 3aKOH U MPaBOMOPSIOK, OCO3HAHHO MPUHUMAIONIETO TPAJAUIIMOHHBIE HAIMOHAIBHBIE H
oO1ieyenoBeyecKre r'yMaHUCTHUYECKHE U JEMOKPAaTHUYECKHE IEHHOCTH, TOTOBOTO K YUaCTHIO B OOLIECTBEHHOMN KU3HMU;

— TpU3HaHUE HEOTYYKIaeMOCTH OCHOBHBIX MpaB M CBOOOJ YeIOBEKa, KOTOPbIE MPHUHAIEKAT KAKIOMY OT POXKIEHHS, TOTOBHOCTh K
OCYIIIECTBJIEHUIO COOCTBEHHBIX IPaB M cBO0OJ 0€3 HapyllIeHUs MpaB U CBOOOJ APYrUX JIMII, TOTOBHOCTh OTCTAaUBaTh COOCTBEHHBIE MPaBa U CBOOOIbI
YeloBeKa M TpPaKAaHWHA COTJIACHO OOIIENPHU3HAHHBIM MPUHIUMIAM W HOPMaM MEXAYHApOJHOTO TMpaBa M B COOTBETCTBUM ¢ KoHcTuTynmen
Poccuiickoit @eaepanuu, mpaBoBasi ¥ MOJIUTUYECKAS TPAMOTHOCTB;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKW M OOIIECTBEHHOW NPAKTHKH, OCHOBAHHOE Ha JHajore
KYJIBTYD, @ TAK)K€ Pa3INuHbIX (OpM OOIIECTBEHHOIO CO3HAHUS, OCO3HAHHE CBOETO MECTa B MOJUKYIBTYPHOM MHUDE;

— WHTEpUOpH3alMsI LIEHHOCTEH JEMOKpPaTUM MU COLMAIBHOW COJMAAPHOCTH, TOTOBHOCTh K JOTOBOPHOMY DPETYJIMPOBAHHUIO OTHOLUEHHWM B
rpyImIe Uiu ColralbHONW OpraHu3aIiy;

— TOTOBHOCTH OOYYAIOIIUXCS K KOHCTPYKTUBHOMY YUYaCTHIO B MPHUHATHH PEIICHUM, 3aTParvBaloIIMX MX MpaBa U UHTEPECH], B TOM YHCIE B
pa3nuuHbIX (hopMax OOIIECTBEHHOI caMOOpraHu3alii, CaMOyIpaBJIeHUs, OOIIECTBEHHO 3HAYUMMOM J1€ATEIbHOCTH;

— TPUBEPKEHHOCTH HJIEIM HHTEPHAIMOHAIN3MA, APYKOBI, paBeHCTBA, B3aHMOIIOMOIIIA HAPO/I0B; BOCIIUTAHNE YBAKHUTEILHOTO OTHOIICHHS K
HAI[MOHAJIBLHOMY JIOCTOMHCTBY JIFOJIEH, UX YYBCTBAM, PEIIMTHO3HBIM YOEKACHUSIM;



— TOTOBHOCTh OOYyYaroIIUXCsS MPOTHBOCTOATH HACOJIOTUH SKCTPEMH3Ma, HAIlMOHAINW3Ma, KCeHO()OOWH; KOPPYIIHMH; TUCKPUMHUHAIMU MO
COLIMAJIbHBIM, PEJIMTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM IIPU3HAKAM U JPYTUM HEraTUBHBIM COLUAIbHBIM SIBJICHUSIM.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4al0IHUXCS € OKPY/KAIMIMMH JHOIbMU:

— HPABCTBEHHOE CO3HAaHUE M IIOBEJEHHE HAa OCHOBE YCBOCHMs OOILEYETOBEYECKMX LEHHOCTEH, TOJEPAaHTHOI'O CO3HAHUSA U IOBEJIEHUS B
HOJHUKYJIBTYPHOM MHUPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH JAUAJIOT C APYTHMMH JIFOJbMH, IOCTUTATh B HEM B3aUMOIIOHUMAHHS, HAXOIUTh OOIIUE LEeNn
U COTPYIOHHMYATD JJI UX JOCTUKCHMUS;

— TPUHATHE TYMaHUCTHYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIHHOE U 100pOKeIaTeIbHOE OTHOIICHUE K IPYrOMY YelIOBEKY, €r0 MHEHHIO,
MHUPOBO33PEHUIO;

— CIHOCOOHOCTh K COIEPEKMBAHHIO M (OPMUPOBAHME IO3UTUBHOIO OTHOLIEHMSI K JIIOJSM, B TOM 4MCIE K JIMLIAM C OrPaHUYEHHBIMU
BO3MOXHOCTSIMM 3/J0OPOBbSl U MHBaJIM/1aM; O€peKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOLICHHE K (PU3NYECKOMY M IICUXOJOTHYECKOMY 3/J0POBbIO
JPYTUX JIIOJEH, yMEHUE OKa3bIBATh IIEPBYIO IIOMOIIIb;

— (opMHpOBaHHE BBIPAXKEHHOW B MOBEJCHMM HPABCTBEHHOW IO3ULMH, B TOM 4YHCJE CHOCOOHOCTH K CO3HATeIbHOMY BbIOOpY 100pa,
HPaBCTBEHHOTO CO3HAaHHMS M TMIOBEJICHHS HAa OCHOBE YCBOCHHS OOIIEYENIOBEYECKHMX IICHHOCTEH W HPABCTBEHHBIX YYBCTB (YeCTH, [0JTa,
CHPaBEAJIUBOCTH, MUIOCEPAMS U APYKETIOOHS);

— pa3BUTUE KOMIETEHLUN COTPYJHUYECTBA CO CBEPCTHUKAMH, AETbMU MJIAQJLIET0 BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO
I0JIE3HOM, Y4eOHO-HCCIIe10BaTeNbCKOM, IPOEKTHON U IPYTUX BUJIAX JAEATEIbHOCTH.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4YaloIUXCcs K OKPYKaloleMy MUPY, *KHBOIl IPUPo/e, Xy10:KeCTBEHHOI KyJabType:

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKH, 3HAUMMOCTHU HAyKU, TOTOBHOCTb K HAay4HO-TEXHUYECKOMY
TBOPYECTBY, BIJIaJI€HUE JOCTOBEpPHOM HH(MOpManueld O MepedoBbIX JOCTH)KEHHUSIX U OTKPBITUSIX MHMPOBOM UM OTEUYECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 yCTpPOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTb M CHOCOOHOCTH K 00pa3oBaHMIO, B TOM YHCJIE CaMO00pa30BaHUIO, Ha MPOTSKEHUU BCEH JKM3HM; CO3HATEIbHOE OTHOILIEHUE K
HENpepbIBHOMY 00pa30BaHUIO KaK YCIOBHUIO YCIEIIHOM MpodecCHOHaNBHON M 00LIECTBEHHON AEATEIbHOCTH;

— DKOJIOTMYECKasi KyJbTypa, OepeKHO€ OTHOIIEHHsS K POJHOW 3emile, MPUPOAHBIM OoraTcTBam Poccum M Mupa; NMOHUMaHHWE BIMSHUS
COLIMAIbHO-DKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE NMPUPOJHOM M COLMAIBHOM CpElbl, OTBETCTBEHHOCTh 3a COCTOSHHME NPUPOIHBIX PECYPCOB;
YMEHHMSI M HaBBIKM Pa3yMHOI'O MPUPOIOIOJIb30BaHUS, HETEPIIUMOE OTHOIICHHWE K JAEHCTBUSM, MPUHOCSIIUM BpeJ 3KOJIOTUHU; MPUOOPETEHNE ONbITa
JKOJIOTO-HAIPABJICHHON NEATEIbHOCTH;

— ACTETUYECKOE OTHOLIEHUS K MUPY, TOTOBHOCTb K 3CTETHUYECKOMY 00YCTPONUCTBY COOCTBEHHOIO OBITA.

JInuHOCTHBIE pe3yabTaThl B cdepe OTHOLICHUI 00y4al0IMXCcsl K ceMbe H POAUTENIAM, B TOM YHCJe NOAT0TOBKA K CeMeHHOM JKU3HU:

— OTBETCTBEHHOE OTHOILIECHHE K CO3/IAHMI0 CEMbH Ha OCHOBE OCO3HAHHOTO NMPUHATHS LIECHHOCTEW CEMEWHOMN KU3HH;

— TIOJIOXKUTENbHBIN 00pa3 ceMbH, POJUTEILCTBA (OTLIOBCTBA U MATEPUHCTBA), UHTEPUOPHU3ALMS TPATUIIMOHHBIX CEMEUHBIX IIEHHOCTEH.

JIn4HOCTHBIE pe3yJIbTaThl B cpepe OTHOLIEHHS 00yUYaKOLIUXCS K TPYAY, B cdepe cOMATBHO-IKOHOMUYECKMX OTHOLLICHUI:

— YBa)X€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIllUTE CBOECH COOCTBEHHOCTH,

— OCO3HaHHBIN BBIOOP OyayIe mpodeccuu Kak myTh U CIIOCO0 peain3aiii COOCTBEHHBIX KU3HECHHBIX TJIAHOB;



— TOTOBHOCTh OOYYAIOIIUXCS K TPYAOBOW NPOPECCHOHATHHONW EATEIHHOCTH KaK K BO3MOXHOCTH YYacTHUsi B PEIICHUH JIMYHBIX,
00LIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIEHAIIMOHATIBHBIX MPOOIIEM;

— NOTPEOHOCTh TPYAMUTHCS, YBAXKEHHE K TPYAY U JIIOJAAM TpyZAa, TPYIOBBIM JOCTHKEHUSAM, JOOPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE
OTHOINICHHE K Pa3HBbIM BHUJIAM TPYIOBOU IESTEIBHOCTH;

— T'OTOBHOCTH K CaMOO6CJIy)KI/IBaHI/IIO, BKJIO4Yas O6y‘I€HI/Ie W BBIIIOJIHCHHUEC AOMAIITHUX 00s13aHHOCTEM.

JIMYHOCTHBIE pe3yabTaTbl B cdepe (U3NYECKOr0, IMCHUXOJOTHYECKOr0, CONMHAJBHOIO W AKAJAeMUYECKOro O0J1aromoyqdus
00y4YaKOIIUXCH:

— (u3nueckoe, 3MOLMOHATBLHO-TICHXOJOTHYECKOe, COLMalbHOE OJjaronoiyyue oOydaroluxcsi B JKU3HM OOpa30BaTeIbHOW OpraHu3allvy,
OIIYIICHUE IETHMH 0€30MaCHOCTH U IICHXOJIOTHYECKOT0 KOM(pOPTa, HHPOPMAITMOHHON OE30MTaCHOCTH.

MeTanpeaMeTHbIe pe3yJIbTAThI:

MertanpeaMeTHbIe pe3yiIbTaThl IPEICTABICHbI TPEMs I'PYyIIIaMi YHUBEpCaIbHBIX yueOHbIX AercTBuil (YVY ).

PeryasiTuBHbIe yHHBepcaibHble yueOHbIe AeiicTBUSA

BrinyckHUK HAy4YUTCS:

— CaMOCTOSITETILHO OTIPENENIATH 1S, 3a1aBaTh MapaMeTPbl U KPUTEPHUH, TI0 KOTOPBIM MOYHO OIIPEIENIUTh, YTO IIeTb IOCTUTHYTA;

— OILICHMBAaTh BO3MOXKHBIC IMOCIEACTBHS JOCTI)KCHUS IMOCTABJICHHOM IeNM B JESATENbHOCTH, COOCTBEHHOM >XKU3HU U KHU3HU OKPYKAIOIIUX
JIOJIEH, OCHOBBIBAsICh HA COOOPa)KEHUSAX 3TUKHU U MOPAJIH;

— CTaBUTh U (pOpMyIHpOBaTh COOCTBEHHBIE 33]]a4l B 00pa30BaTeIbHOM 1EATEIbHOCTH U KHU3HEHHBIX CUTYaLlUsX;

— OLIEHUBATh PECYPCHI, B TOM YHCIIE BpEMs U APYrue HeMaTepralbHbIE PeCypChl, HEOOXOAMMBIE JUTS JOCTIKEHHS TOCTABJICHHOM LeNH;

— BBIOMpaATh MyTh JOCTHXKEHMS LEJIH, MJIAaHUPOBaTh pEIICHHE IOCTABJIEHHBIX 337134, ONTHUMU3MPYsS MaTepualibHble U HeMaTepHajbHbIE
3aTpaThl;

— OpraHu30BbIBaTh 3()(HEKTUBHBIN OUCK PECYPCOB, HEOOXOIUMBIX Ul JOCTHKEHHS TOCTABICHHON 1IeNH;

— COIIOCTaBJISITh MTOJIYYE€HHBIN pe3ysbTaT AeITEeIbHOCTHU C IIOCTaBICHHOM 3apaHee LelNblo.

ITo3HaBaTe/1bHbIe YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

BbITycKHUK Hay4nTCS:

— MCKaTh U HAXOJUTh 0000IIEHHBIE CIIOCOOBI PELICHU 3a/]ay, B TOM YHCJIE, OCYILECTBIIATh Pa3BepHYThIH HHPOPMALIMOHHBIA MOUCK U CTaBUTH
Ha €ro OCHOBE HOBBIC (yueOHbIE U MO3HABATEIBHBIC) 3a/1a4H;

— KPUTHUYECKHU OIICHMBATh W HMHTEPIPETHPOBATH HH(POPMALMIO C pPa3HBIX MO3UIMHA, pacro3HaBaTh U (PUKCHPOBATH NPOTHUBOPEUHS B
WH(POPMAIMOHHBIX HCTOYHHKAX;

— HCIIOJIB30BaTh PAa3JIMUYHbIE MOJEIbHO-CXEMaTHUECKUE CpPEACTBA JUIsl MPEACTABICHMS CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUH, a TaKxke
POTHBOPEYHA, BBISIBICHHBIX B MHPOPMAIIMOHHBIX HCTOUHUKAX;

— HaXOJUTh U MPUBOJUTH KPUTHUECKUE APTYMEHTHI B OTHOIIEHUM JEHCTBUN M CYXAEHUH IPYroro; CIOKOMHO M pPasyMHO OTHOCHUTBCS K
KPUTHYECKUM 3aMEYaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYKIIEHHSI, PACCMaTPUBATh UX KaK peCypc COOCTBEHHOTO Pa3BUTHS,



— BBIXOAMTH 332 PaMKHM y4e€OHOTr0 IpeaMeTa U OCYIIECTBIATh 1I€JIEHAIIPABIECHHBIM TOUCK BO3MOXKHOCTEHN JUIsl LIMPOKOTO MEPEHO0Cca CPEACTB U

CIoco0OOB ACHCTBHS;

— BBICTpauBaTh MHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPUIO, YUUTHIBAas OIPAaHUYEHMSI CO CTOPOHBI JPYI'MX YYaCTHHUKOB M PECYpPCHBIE

OI'paHUYCHHUA,

— MCHATH U YACPKHUBATH PA3HBIC ITO3UIIUU B MMO3HABATEIILHOM ACATCIIbHOCTH.
KoMMyHnKaTUBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe JeilcCTBUS

BelnnyCckHMK HayduTes:

— OCYIIECTBIISITh JIEJOBYI0O KOMMYHHUKAIIMIO KaK CO CBEpCTHUKAMU, TaK U CO B3POCIBIMHU (KaK BHYTpH 00pa3oBaTelbHOIN OpraHu3aliu, TaKk U
3a ee mpejenamMu), moa0upaTh MapTHEPOB YIS JEIOBOM KOMMYHHUKAIIMKM UCXOJI U3 COOOPaXKEHUM Pe3yJbTaTUBHOCTH B3aUMOJICUCTBUS, a HE JIMUHBIX

CUMIIaTUI;

— TIpU OCYHIECTBJICHHH TPYIIIOBON pabOTHI OBITh KaK PYKOBOIUTENEM, TaK M WICHOM KOMaHJbI B Pa3HBIX POJISIX (T€HEpaTop UaeH, KPUTHK,

HUCIIOJIHUTCIIb, BBICTYHaIOIHHﬁ, OKCIICPT U T.I[.);

— KOOPAWHHUPOBATH U BBINIOJIHATH pa60Ty B YCJIOBUAX pCaIbHOT'O, BUPTYAJILHOI'O U KOM6I/IHI/IpOBaHHOFO B3aHMOIICI>'ICTBI/I$[;
— PAa3BCPHYTO, JIOTUYHO U TOYHO U3JIaraTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHUEM a/ICKBATHBIX (YCTHLIX n HI/ICLMCHHBIX) SA3BIKOBBIX CPCACTB;

— pacmo3HaBaTh KOH()IMKTOTEHHBIE CUTYallMM M MPeJOTBpamaTh KOH(IUKTHI 0 WX AaKTHUBHOM (as3pl, BBICTpaWBaTh [EIOBYIO H
00pa30oBaTeNbHYI0 KOMMYHHUKALNIO, U30€eras TMYHOCTHBIX OLIEHOYHBIX CYKICHUH.

IIpenmeTrHbIe pe3yabTaThl:

ba3oBblii ypoBeHb
«I1pob61eMHO-(PYHKIIMOHAJIbHBIE Pe3yJIbTaThD)

Yri1y0/1eHHBIH YPOBEHb
«CucreMHO-TeopeTHYeCKHE Pe3yJIbTaThD)

Pasznen |. BbINyCKHUK HAYYUTCHA

I11. BbINyCKHHMK NOJY4YUT
BO3MOKHOCTh HAYYHUTHCS

1. BoimycKHUK HAyuuTCS

V. BbIyCKHHUK MOJYYHT
BO3MOKHOCTh HAYYHTHCH

eaun ocBoenus | J[yig nCnonb30BaHUs B
npeaMera MOBCEHEBHOM KU3HU U
obecreueHnusI BO3MOKHOCTH
YCIIEITHOTO MPOIOJKEHUS
00pa3zoBaHus IO
CIIEIIUATILHOCTSIM, HE
CBA3aHHBIM C ITPUKJIAAHBIM
HCITOJIb30BaHUEM
MaTE€MaTUKN

s pazeumust mvluiieHus,
UCNONIb308AHUSL 8 NOBCEOHEBHO
HCU3HU

u obecneveHusi 03MONCHOCMU
VCREWHO20 NPOOOIHCEHUS]
obpazosanusi no
CReYUATbHOCIMSM, He CESI3AHHbIM
C NPUKIAAOHBIM UCNOIb30BAHUEM
Mamemamuxu

Jns yenemuoro
pOI0JKEHHUs 00pa30BaHUs
0 CTIELHUATIBHOCTSM,
CBSI3aHHBIM C IIPUKJIAJHBIM
HCIIOJIb30BaHUEM
MaTeMaTHKU

Jlns obecneuenus
B03MONCHOCMU YCNEUHO20
npoOooIdCEeHUsL 00PA3068aAHUS
no cneyuanrbHOCmsM,
CBAZAHHBIM C
ocyujecmenenuem Hay4Hou u
Uccned08amenbCKkoll
desamenbHOCMuU 8 obracmu
MAMEMAMUKU U CMENCHBIX
HAayK

TpeOoBaHusi K pe3yjibTaram
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Inemenmeot
meopuu
MHOCECME U
mamemamuyeckd
il 102UKU

OnepupoBaTh Ha 6a30BOM
ypoBre' MOHSTHIMY:
KOHEYHOE MHOXECTBO,
3JIEMEHT MHOKECTBA,
MOJIMHO>KECTBO, ITepeceueHne
1 00beAMHEHNE MHOYKECTB,
YHCIIOBbIE MHOXKECTBA Ha
KOOPJHMHATHOM IIPSIMOH,
OTpE30K, UHTEPBAJ;
OTIepUpPOBaATh Ha 6A30BOM
YPOBHE MOHATUSAMU:
YTBEPXKACHHUE, OTPULIAHHE
YTBEPKACHHUSI, UICTUHHBIC U
JIO’KHBIE YTBEPKACHUS,
MPUYMHA, CTIEJCTBUE,
YACTHBIN cITydail 0011ero
YTBEPKACHUSI, KOHTPIIPUMED;
HaXOJUTh [epeceyeHue U
00BbeAMHEHNE JBYX
MHOKECTB, IPEICTABIEHHBIX
rpagu4YecKy Ha YUCIOBOH
IIPSAMOM;

CTPOUTH HA YUCITOBOMU
IPSIMOM TOIMHO>KECTBO
YHCIIOBOTO MHOXECTBA,
3a/laHHOE MTPOCTENIINMHU
YCIIOBUSIMU;

pacro3HaBaTh JIOKHBIE
YTBEPKACHHUS, OINOKU B

Onepuposamu NOHAMUSMU:
KOHEUHOe MHONCECMB0, INeMEeHM
MHOJCECBA,  NOOMHOINCECTEO,
nepeceyerue U  0OveOUHeHUe
MHOICECMS, yucnogvle
MHOJICECBA HA KOOPOUHAMHOU
npAMOU, OMpe30K, UHMEPBAl,
NOLYUHMEPBATl, NPOMEICYMOK C
8bIKOJIOMOLL MoyKol,
epaghuueckoe  npeocmasnenue
MHOJICECm8 HA KOOPOUHAMHOU
NIOCKOCMU;

onepuposamb NOHAMUAMU:
ymeepaicoenue, ompuyanue
VMBEepHCOeHUsl, UCMUHHbIE U
JIOJHCHBLE Ymeepcoenus,

NpuYUHa, creocmeue, YacmHbulil
cayuatl obweco ymeeparcoeHusl,
KOHmMpnpumep,

nposepsimv  NPUHAOTEHCHOCTDL
INEMEHMA MHONCECMBY,

HAX0O0UMb nepeceuenue u
00veouHeHUue MHOIHCECMs, 8 MOM
yucne npeoCmasieHHbIX
epaguuecku Ha YUCN0B01

npAMOU U HA KOOPOUHAMHOU
NIOCKOCMUL;

npoeooums ooxazamesibHble

CBobomHO  omepupoBaTh
HMOHSTUSMU: KOHEYHOE
MHOXECTBO, AIIEMEHT

MHO>€ECTBa, IOJMHOXECTBO,
repeceyeHue, oOObeAMHEHUE U
Pa3HOCTh MHOXECTB,
YUCJIOBbIE MHOXECTBAa  Ha
KOOPJAMHATHOM MPSMOH,
OTPE30K, WHTEpBAI,
MOJIYyUHTEPBAJ, MPOMEKYTOK
C BBIKOJIOTOM TOYKOM,
rpaduyeckoe MperCcTaBICHHE
MHOKECTB Ha KOOPAMHATHOU
IJIOCKOCTH;

3aj1aBaTh MHOXKECTBa
HIePCUHCIICHUEM u
XapaKTEePUCTHYECKUM
CBOMCTBOM;

ONEpUPOBATh  TOHATUSMH:
yTBEpXKIICHHE, OTpHULIAHNE
YTBCPXKIACHUA, HWCTUHHBIC H
JIOKHBIE YTBEPXKIICHHS,
MpUYHHA, CIIE/ICTBHE,
YacTHBIK  ciaydaid — ob1ero

YTBCPKIACHUSA, KOHTPIIPUMEDP,
IMPOBEPATL IMMPUHANJICIKHOCTD
QJICMCHTA MHOXKCCTBY;,

HaxoquThb IEPECCUCHUEC U

Hocmuoicenue pezyromamog
paszodena ll;

onepuposams NOHAMueM
onpeoenerus, 0CHOBHbIMU
suoamu onpeoenerull,
OCHOBHLIMU BUOAMU
meopem;

HNOHUMAMb CYMb KOCBEHHO20
00Ka3amenbcmed,
onepuposamv NOHAMUAMU
CUEMHO20 U HECUEMHO20
MHOJCECBA,

NpUMEHSIMb Memoo
Mamemamuyeckoll
UHOYKYUU OJI51 NPOBEOEHUs.
paccysicoerui u
00KaA3amenbcme, u npu
peweHuu 3a0a.

B nosceonesnout orcuznu u
npu u3yyeHuu opyeux
npeomemos:

UCNOTL306aMb
MeopemuKo-MHOHCECMEEHH
bl S3bIK U S3bIK I0SUKU 0I5
ONUCAHUSL PEATbHbIX
npoyeccos u seieHull, npu
peutenuu 3a0a4 Opyaux
VueOHbIX npeomemos

1 -~ v v
34ecb U ganee: pacno3HaBaTb KOHKPETHbIE NPUMEPbI 0BLWMX MOHATMI NO XapaKTePHbIM NPU3HAKaM, BbINOHATL AEWCTBMA B COOTBETCTBMM C ONpeaeeHnem 1 NpocTerwmmm

CBOWMCTBaMM NOHATUIN, KOHKPETU3MPOBATL NPUMEPaMM 06 ME NMOHATHS.
2 o v
34ecb 1 ganee; 3HaTb onpegeneHne NoHATUA, YMETb NOACHATb €r0 CMbIC/, YMETb MCMO0/1b30BaTb NOHATUE U €r0 CBOMCTBA NPU NPOBEAEHUMN PACCYXKAEHUN, pelleHnn 3a4a4.

3 o
34ecb 1 ganee: 3HaTb onpegeneHne NOHATUA, 3HaTb U YMeTb 060CHOBbIBaTb CBOMCTBA (I'IpI/l3HaKVI, €C/In OHU eCTb) NMOHATUA, XapPaKTepn3oBaTb CBA3N C APYITMMU MOHATUAMMN,

8

npeactaBnAaa ogHO NOHATUE KaK YacCTb LLe/ZIOCTHOINro Komnsiekca, UCno1b30BaTb NOHATHNE U €ro CBOWCTBA npu nposeaeHnn paCCY)K,D,eHI/IVI, AOKa3aTenbCTs, peweHnn 3agau.




paccyXJIeHUSX, B TOM YHCIIE
C UCIIOTh30BAaHUEM
KOHTPIIPUMEPOB

B noeceonesnou scuznu u npu
usyueHuu opyaux npeomemos.
—  HCIIOJIb30BATh YHUCIIOBBIC
MHO>KECTBa Ha
KOOPJAMHATHOM MpSIMOU JJIA
OTIMICAHHUS peaTbHBIX
MIPOLIECCOB U SIBIICHU;
MIPOBOJIUTH JIOTUYECKHE
pacCyXJCHHsI B CHUTYaIUIX
MOBCE/IHEBHOM JKU3HU

paccysicoerus 01 000CHOBAHUS
UCMUHHOCIMU YMBEPIHCOeHUL

B nosceonesrnoii owcusnu u npu
usyuenuu opyaux npeomMemos:

UCNONIL3068AMb yucnogvle
MHOJICECMBA HA KOOPOUHAMHOU
npAMOU U HA KOOPOUHAMHOU
niockocmu Ol ONUCAHUSA
PeanbHbIX NPOYECcco8 U AGNeHUl,

npoeooumsy odokazameibHvle
paccyscoenus 8 CUMYayusx
NOBCEOHEeBHOU  JICU3HU,  NpU
peweHuu  3a0ay  u3  Opyeux
npeomemos

00bEIMHEHHE MHOXECTB, B
TOM 4YHUCJE MPEACTaBICHHBIX
rpadpuyeckd Ha YHUCIIOBOH
IIpsIMOM M Ha KOOPAMHATHOMU
IUIOCKOCTH;

IIPOBOJUTH  JIOKA3aTeJIbHbIC
paccyXacHus JUTS
00OCHOBaHHUA  HCTMHHOCTH
YTBEPKICHUN

B nosceonesnoii srcuznu u npu
u3yyeHuu Opyeux npeomemos:
UCTIOJIB30BATh YHCIIOBBIC
MHOKECTBA Ha KOOPAUHATHOU
OpsIMOM U HAa KOOPAWHATHOM
IUIOCKOCTH  JUISL  OTIMICAHUS

peajbHbIX  IPOIECCOB U
SIBJICHHIA,
IIPOBOJAUTL  JTOKA3aTEJIbHbIC

pacCyKI€HHUsd B CHTyalUsAX
IIOBCETHEBHON JKW3HU, IIpU
pEelIeHUH 3aJad U3 JpYyrux
MIPEIMETOB

Yucna u
eblparcenus

OnepupoBatb Ha 0a30BOM
YpOBHE MOHATUSAMU: 11EJ10€
YHCII0, JEIIMMOCTD YUCEIL,
0OBIKHOBEHHasI IpOOb,
JecaTU4Has ApoOb,
panKoHaIBLHOE YUCIIO,
npubIMKEHHOE 3HAYCHUE
qucia, 4acTh, 101,
OTHOLIEHHE, IPOLIEHT,
MOBBILICHHE U TOHM)KEHUE Ha
3a/laHHO€ YHUCJIO MPOLIEHTOB,

Ce0600mn0 onepuposamu
NOHAMUAMU. Yeloe YUCTIO,
O0enumocmy ucel,
00bIKHOBEHHAsL OPOOb,
oecsamuunas Opoow,
PAYUOHATIbHOE YUCTIO,
NPUOIUNCEHHOE 3HAUEHUE YUCIA,
yacme, 00711, OMHOULEHUE,
npoyeHm, nogviuienue u
NOHUJICEHUE HA 3A0AHHOE YUCTLO
npoYyeHmos, macuimao,

CBobosHO OIIepUPOBATH
TOHSTUSMH: HaTypajbHOe
9HCIIO, MHOECTBO

HaTypaJIbHBIX YHCCJI, LEJI0C

YUCII0, MHOMECTBO  IEJIBIX
yrcel, 0OBIKHOBEHHAs JpOOb,
JeCSITUUHAs Ipo0Bb,
CMEIIIaHHOE YHCIIO,
parmoHaIbHOe YHUCIIO,
MHOXKECTBO  PallMOHAIBHBIX
Yucell, UPPAIMOHAITLHOE

Hocmuodicenue pe3ynvmamog
paszoena ll;

€c680000HO onepuposamu
YUCTOBLIMU MHONCECBAMU
npu pewenuy 3a0ay;
HOHUMAMb NPUYUHBL U
OCHOBHbLE UOeU PACUIUPEHUS
YUCTOBBIX MHOXHCECTNE,
61a0emb OCHOBHLIMU
NOHAMUAMU MeOpUU
0enUMOCmu Npu peueHuu
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MaciTao;

orepupoBaTh Ha 6a30BOM
YPOBHE NOHATUAMMU:
norapudm yuca,
TPUTOHOMETPHUUECKAs
OKpPYXHOCTb, IpajlyCHasi Mepa
yIJ1a, BeJIMYMHA I,
3aIaHHOT0 TOYKOH Ha
TPUTOHOMETPHUYECKON
OKpPYXHOCTH, CUHYC,
KOCHHYC, TAHT'€HC U
KOTaHI'€HC YIJIOB, UMEIOIINX
IPOM3BOJIbHYIO BEJIMYHHY;
BBITOJIHATH apu(METHIECKUE
JeMCTBUS C LEIBIMU U
pPaLMOHATIbHBIMU YHCIIAMU,
BBINOJIHATH HECIIOXKHBIE
npeoOpa30BaHUsI YUCTOBBIX
BBIPAKEHUM, COAEPIKALUX
CTETIeHH YHuce, TM00 KOPHU
U3 yKcel, 6o Jorapudmbl
qHCel;

CPaBHMBATh pPallMOHAJILHBIE
qHCiIa MEXY COOOM;
OLICHUBATh U CPABHUBATH C
palnoOHaIbHBIMU YHACIAMU
3HAYEHUS 1EJIbIX CTEeleHen
4KCell, KOpHEH HaTypaIbHON
CTETEeHH U3 YHUCEIl,
Jorapu¢pmMoB YHcel B
MPOCTHIX CIIydasix;
n300pakaTh TOUKaMH Ha

YU CJIOBOW MPSIMOM LENbIE U
paloHaJIbHbIE YNCTA,

npUBOOUMb NPUMEPHL YUCEIL C
3A0AHHBIMU CEOUCEAMU
oenumMocmu,

onepuposamv NOHAMUAMU:
Jno2apugm uucaa,
MPU2OHOMEMPUYECKAsL
OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yena, 6eiuduna
yena, 3a0aHH020 MOYKOU HA
MPULOHOMEMPULECKOT
OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2EHC U KOMAH2EHC Y208,
UMEIOUWUX NPOU3BOTBHYIO
BEeUYUHY, YUCTA e U T,
BbINOIHAMb apu@dmemuyecKue
oeticmeusl, couemas ycmmuoie u
NUCbMEHHbLE NPUEMbL, NPUMEHSIS
npu Heobx00uMocmu
8bIUUCIUMENbHBIE YCIMPOLUCMBA;
HAxXo0umbv 3HA4eHUsl KOPHs
HamypanvHol cmenetu,
cmenetu ¢ payuoHaIbHbIM
nokasamenem, loeapugma,
UCNONL3YS NPU HEOOXOOUMOCMU
8blUUCIUMENbHBIE YCIMPOLCMBA;
NOIb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoBOOUMb NO U36ECMHBIM
@opmynam u npasuiram
npeobpazosanus 6YKEEHHbIX
8bIPAICEHUU, BKIIOUAIOUUX
cmenetu, KOpHU, 102apughmol u
MpucoHOMempuyecKue

YUCI0, KOpPECHb CTCIICHU 1,

JIEUCTBUTEIBLHOE 4H1CIIO,
MHOKECTBO JICHCTBUTEIBHBIX
quCed, reoMeTpuyecKas
HMHTEpIIpEeTaIus
HATypaJbHbIX, LEIIBIX,
palMOHAIbHBIX,
JIEUCTBUTEIILHBIX UHCEIT;
IIOHUMAaTb U OOBICHATH
pasHUIly MEXIY
MMO3UITMOHHOMN u

HEMO3UIIMOHHOM CHUCTeMaMu
3aMMCH YHUCET;

NEPEeBOJAUTH YMCIA U3 OJHOM
CUCTEMBbI 3alucHu (CHUCTEMBI
CUMCIICHUS) B IPYTYIO;
JOKa3bIBaTh M HCIOJIb30BATh
NPU3HAKU JIETUMOCTH CYMMBbI
u MIPOU3BEIACHUS npu
BBIITOJIHEHUH BBIYMCICHUN U
peIIeHIH 3a/1a4;

BBITOJIHATh OKpYyTJIEHHE
palMOHAIBHBIX u
UppalMOHATFHBIX ~ YUCENl C
3aJJaHHOH TOYHOCTBIO;
CpaBHUBATH JCHCTBUTEIHHBIE
YHUCJIa pa3HBIMU CIIOCOOAMU;

yHOpsI0YUBaTh yHcna,
3anycaHHbIe B BUJIE
OOBIKHOBEHHOM u
JNECSTHYHON pobm, uwucia,
3aycaHHbIe c
HCITOJIb30BAHUEM

CMAaHOapmHuIX 3a0ay
umems 6a308bie
npeocmasiieHus o
MHOHCECTNBEe KOMNIIEKCHBIX
yucen,

CB0D0OHO BLINONHAMb
mooicoecmeenHule
npeobpazosanus
MPUSOHOMEMPULECKUX,
Jl02apUGMU4ecKux,
CMENEHHBIX BbIPANCEHULL,
enadems popmynou bunoma
Hvromona;

NPUMEHAMb NPU peueHuu
3a0au meopemy 0 TUHEUHOM
npeocmasnenuu HO/J;
NPUMEHSIMb NPU PeUeHUU
3adau Kumaiickyio meopemy
00 ocmamkax,

NPUMEHSIMb NPU PEUeHUU
3a0au Manyto meopemy
Depmay

YMemb 8bINOIHAMb 3ANUCD
YUCIA 8 NO3UYUOHHOUL
cucmeme CHUCIeHUs,
NPUMEHSIMb NPU PEUeHUU
3a0ay
MeopemuKo-4uciogvle
@YyHKYUU: YUCIO U CyMmMa
Oenumenei, QYHKYUo
Dunepa;

NPUMEHAMb NPU PeueHuU
3a0ay4 yenHvle Opoou;
NPUMEHAMb NPU PeuleHUU
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n300paxarb TOUKaMH Ha
YUCJIOBOM IIPSIMOM 1LI€JIbIE
CTEINIEHU YHUCEJl, KOPHU
HaTypaJbHOM CTEIICHU U3
yucell, JIorapuMbl YKcell B
IIPOCTHIX CIIy4asiX;
BBIIIOJIHSTH HECIIOKHBIE
npeoOpa30BaHUs 1ENIbIX U
JTPOOHO-PALIMOHATBHBIX
OYKBEHHBIX BBIPAKECHUN;
BBIPAXKATh B MPOCTEHIINX
ClIy4asix U3 paBEHCTBA OJHY
MIEPEMEHHYIO Yepe3 IPYTHUE;
BBIYHCIIATH B TIPOCTHIX
ClIy4asix 3Ha4Y€HHUs YUCIIOBBIX
1 OYKBEHHBIX BBIPKCHUH,
OCYIIECTBIISIS1 HEOOXOIUMbIE
MIO/ICTAHOBKHU U
npeoOpa3oBaHMS;
n300pakaTh CXeMaTHYECKU
yTOJ1, BEJIMYNHA KOTOPOTO
BBIPAKEHA B rpajaycax;
OLICHUBAThH 3HaKU CHUHYCA,
KOCHHYCa, TAHT€HCa,
KOTaHT€HCa KOHKPETHBIX
YTJIOB.

B noeceonesnoti scuznu u npu
usyueHuu opyaux yueOHuLx
npeomemos.

BBITIOJTHATE BBIYUCIICHUS TIPH
peIlIeHnH 3a1a9
MIPAKTUIECKOTO XapaKkTepa,;
BBIMOJIHATH MPAKTHUECKUE

dynxyuu;

HAX00UMb 3HAYEHUS. YUCTIOBLLX U
OYKBEHHBIX BbIPAIICEHULL,
ocyuecmaensis Heobxooumvle
NnooCmManosxu u

npeobpazoeanus,;
—  usobpasicamo
cxemamu4ecku yeoi, 6eluduHd
KOMOopoz2o 8bIPAdICEHA 8

2paodycax unu paouaHax;
—  UCNOIb308aMb NPU PeUleHUU

3a0ay  mabauyHvie  3HAYEHUS
MPUCOHOMEMPUHECKUX QYHKYULL
Venos;

—  BLINOJIHAMD nepesoo

BEIUYUHBL Yeld U3 PAOUAHHOU
Mepbl 8 2pAOYCHYIO U 0OPAMHO

B nosceonesnoti scuznu u npu
uzyyeHuu opyaux y4eoHvlx
npeomemos:

8bINOIHAMb OCUCMBUSL C
YUCTIO8LIMU OAHHBIMU NPU
peuterHuy 3a0ay NPaKmuiecKo2o
xapaxkmepa u 3a0a4 u3
PA3IUYHBIX 0bacmell 3HAHUL,
UCNONBL3YS NPU He0OX0OUMOCTU
CNpagoyHvle MAMepPUansl U
8bIYUCTUMENbHBIE YCMPOLICEa,
OYeHUusamy, CPaABHUBAMb U
UCNOIL3068aMb NPU peuleHUU
NPAKMU4eCcKux 3a0ay Yucioevle
3HAYeHUsl peanbHblX 6eIUUUH,
KOHKpemHble YUCTIO8ble

aprupMETHIECKOTO
KBaJIPAaTHOTO KOPHS, KOpHEH
CTENEHH OoJIbIIE 2;

Haxomquth HOJ[ m HOK
pasHbiMH  criocobamMu U
UCIIOJIb30BaTh ux npu

pelIeHuN 3a/1ay;
BBIMOJHATh BBIYMCICHUS H

npeoOpa3oBaHMs

BBIPAXKEHHUI, COZEpKAMMX
JIeHCTBUTEIIPHBIE 4YHCla, B
TOM quciie KOpHH

HaTypaJIbHBIX CTEIICHEH;
BBIIIOJIHATH CTaHJapTHbIE
TOKJIECTBECHHBIE
npeoOpa3oBaHus
TPUTOHOMETPUYECKUX,
JOrapu(pMHUUECKUX,
CTEIICHHBIX,
UPPALMOHAIBHBIX
BBIpa)KCHU I

B nosceonesnoii srcuznu u npu
uzyyeHuu Opyeux npeomemos:
BBIIIOJIHATE M OOBSICHSTH
CpaBHEHHE pe3ysbTaToB
BBIUHUCIICHUN TIpU PpELICHUH
MPaKTUYECKUX 3a/1ay, B TOM
qucle PUOITHKEHHBIX
BBIYKCIICHH, HACTIONIB3YSI
pa3HbIe CII0COObI CPaBHEHMIA;
3aMMChIBaTh, CpPaBHHBATb,
OKPYTIJISATh YHCJIOBBIE JJAHHBIE
peaabHbIX BEJIMYMH c

3a0ay MHO20YeHbl C
oeticmeumenbHuIMU U
yenvimu Koagguyuenmamu,
61a0emsb NOHAMUAMU
npuUBOOUMBLL U
HEnpus8oOUMbIU MHO2OUIEH U
NPUMEHAMb UX NPU PeUleHUU
3a0auy;

NpUMEHAMb NPU peueHuu
3a0au OcHOBHYI0 meopemy
aneeopuol;

NPUMEHAMb NPU peuleHuu
3a0ay npocmetiuiue
DYHKYUU KOMNIIEKCHOU
nepemeHHoU Kax
2eomempuieckue
npeoopazosamiis
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pacyeThl ¢ UCIOJIb30BaHUEM
pu HEOOXOIUMOCTH
CIIPAaBOYHBIX MATEPHUATIOB U
BBIUMCIIUTEILHBIX YCTPOUCTB;
COOTHOCHUTH pPEaJIbHbBIC
BEJIMYMHBI, XapaKTCPUCTUKU
00BEKTOB OKPYKAIOIIETO
MHUpa C UX KOHKPETHBIMU
YHCJIOBLIMU 3HAYEHUSIMU;
HCIIOJIB30BAaTh METOIBI
OKPYTJICHUS, TPUOIMKEHHS U
MIPUKUIKY TIPU PEIICHUH
MPaKTUYECKUX 3a/1a4
MMOBCETHEBHON KU3HHU

Xapakmepucmuku 06vexmos
OKpYHCaAOUieco Mupa

HCIIOJIB30BAaHHUCM
CHUCTCM U3MCPCHUA,

Pa3HbIX

CTaBJIATH U OLICHHUBATh

pa3HbBIMHU CcIIOcO0aMU
YHCIIOBBIC BEIPAKCHUS TIPU
pELICHUH TPAKTUIECKUX
3a7a4 1 3a/1a4 U3 Ipyrux
y4eOHBIX TPEAMETOB

Ypaeuenun u
Hepaseencmea

Permate uHeHHbIC
ypaBHEHUS U HEPABEHCTBA,
KBaJIpaTHbIC YPaBHCHUS,
pemarte jJorapudmuueckre
ypaBHenust Buza log , (bx +
) = d u npocreiimme
HepaBeHcTBa Buja 10g 4 X <d;
penraTh MoKa3aTeIbHbIC
yPaBHEHUS, BUIA a>*°=(
(rme d MOXXKHO TIPE/ICTABUTH B
BHUJIE CTETMIEHU ¢ OCHOBAaHHEM
a) U mpocTeime
HepaBeHcTBa Bua a* <d (rue
d MOXXHO ITPEICTABUTD B BHIE
CTCIICHH C OCHOBAaHUEM a);
IPUBOJUTH HECKOIBKO
IPUMEPOB KOpPHEH
MIPOCTEUIIETO
TPUTOHOMETPHYECKOTO
ypaBHEHHUS BHUJA: Sin X = @,

—  Pewamv  payuonanvhule,
nOKa3ameibHbule u
Jloeapupmuyeckue ypaeHeHus u
HepaseHcmaa, npocmetiuiue
UppayuoHaibHble u
mpueoHOMempuiecKue
VDaBHeHUs, HepaeeHCmed U Ux
cucmembl;

UCNOTb306aMb MEeMOObl
PpeweHus ypasHeHUlL:
npuseodeHue K Uy
«Npou3eedenUe pasHo HYI0» UIU
«HaAcCmMHOe PasHo HYJI0», 3aMeHA
nepemenHbIX;

UCNONb308AMb MEMOoO
UHMEpBanos O peulenus
HepaseHcma,

—  UCNONb308aMb epaghuyecKull
MemoO  Onsl  NPUOTUINCEHHO20
peweHust VpasHeHul u

CBo06osiHO OTIepUPOBATH
HOHSTUSMU: ypaBHEHHUE,
HEPaBEHCTBO, PABHOCUJILHBIE
ypaBHEHHS U HEPaBEHCTBA,

ypaBHEHUE, SIBJISIOILIEECS
CIIEICTBUEM JIpyroro
ypaBHEHUS, ypaBHEHUS,
PaBHOCHUJIbHBIE Ha
MHO>KECTBE, PaBHOCHUJIbHBIE
npeoOpazoBaHusl ypaBHEHUMH;

pemarb pasHbIe BU/IbI

YpaBHEHUN W HEPABEHCTB H
HUX CHCTEM, B TOM YHCIE
HEKOTOpBIE ypaBHEHUS 3-U U
4-i1 CTEIICHEH,
JTpOOHO-palMOHATIFHBIC u
HUppalMOHATIbHBIE;

OBJIAJIETh OCHOBHBIMH
TUTIAMH MOKa3aTeIbHBIX,
norapupMuIecKux,

Hocmuoicenue pezyiomamog
paszdena ll;

—  c80000HO onpeoensimo
mun u ewvlbupams Memoo
PpeuweHuss NoKa3amenbHuIX U
JloeapupmuyecKux
VPaBHeHUll U HepaseHCms,
UPPAYUOHATILHBIX
VPaBHeHUll U HepaseHCms,
MPUSOHOMEMPULECKUX
VPaBHeHUll U HepaseHCms,
ux cucmem,

—  c80000HO peuwiamy
cucmembl JIUHEUIHBIX
VpaeHeHUl;

—  pewamv OCHOBHblE
munsl ypasHeHull u
HepaseHcma c
napamempamu;

—  NpuMeHsamb npu
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cosx=a,tgx=a,ctgx=a,
rae a — TabauyHOe 3HAYEHHE
COOTBETCTBYIOLIEH
TPUTOHOMETPUYECKOMN

byHKIUA

B nosceonesnoii scuznu u npu
U3yYeHUU Opyeux npeomemos.
— COCTaBIATh M  pelaTh
YpaBHEHUST U CHUCTEMBbI
YPaBHEHUH IIPU  pELICHUU
HECJOXKHBIX  MPAKTUYECKUX
3a/1a4

HepaseHcma,
—  uzobpadxcamo Ha
MPUSOHOMEMPULECKOT
OKPYIHCHOCIU MHOIICECTBO
peuteHutl npocmeuuux
MPUSOHOMEMPULECKUX

VpasHeHUull U HepageHcms,

—  8bINOIHAMbL 0MOOp KopHel
ypaeneHuii unu peuienul
HEepagencme 8 coOOmeemcmeuu ¢
OONOJIHUMENbHLIMU YCLOBUAMU U
02paHU4eHusMU

B nosceonesnoti sorcuznu u npu
uzyyeHuu opyaux y4eoHvlx
npeomemos:

— cocmasnsimvs U peuwamv
VPABHEHUs, CUCMeMblL YPAGHEHUI
U HepaeeHcmea npu peuleHuu
3a0ay opyaux VueOHbIX
npeomemos;

—  UCNONb306aMb YPABHEHUS U
HepaseHcmaa 0Jist NOCMPOeHUs U
uccne008aHus npocmeuux
MAMeMamuyeckux Mooernetl
PeanbHbIX cumyayuil unu
NPUKIAOHBIX 3A0a4;

—  yMemb UHMEPNPemuposamy

NONYYeHHbIl — NpU  peuleHuu
VPaGHeHusi, HepaeeHcmed Uil
cucmemvl pesyromanm,
oyeHusamv e20 npasoonoodoodue
8 KOHmMeKcme 3a0aHHO
peanvholl cumyayuu uiu

UPPaLOHAIIbHBIX,
CTEIECHHBIX YPaBHCHHH U
HEPAaBEHCTB U CTaHAAPTHBIMU
METOJAMH UX pELIEHUNd U
IPUMEHATh UX IPU PELICHUH
3az1ay;

IpUMEHATH Teopemy besy k
PELLIECHHIO YPaBHEHU;
IPUMEHATh TeopeMmy Buera
JUIL  pEelIeHHUs] HEKOTOPbIX
YPAaBHEHUH CTEIIEHU BbILIC
BTOPOW;

IIOHMMATb CMBICII TEOPEM O
PaBHOCUIIBHBIX u
HEPaBHOCUJIbHBIX
npeoOpa30BaHUSAX YpaBHEHUH
U YMETh UX JJOKa3bIBaTh;
BJIAJIETh METOJAMH pEIICHHUS
YPaBHEHHUI, HEPABEHCTB U UX
CUCTEM, YMETb BBIOUpATH
METOJ peleHus "
000CHOBBIBaTh CBOW BBIOOD;
UCIIOJIb30BAaTh METO]
UHTEPBAJIOB ISl  PEIICHHUS

HepaBCHCTB, B TOM 4YHCJIC
JIpOOHO-pallMOHAIEHBIX u
BKJIIOYAFOIIINX B ceOst
WppalMoOHAbHbIC
BI)Ipa)KeHI/IH;

pemiarh anredpanvecKue

YpaBHEHUSI U HEPABEHCTBA, U
HUX CUCTEMBI C MapameTpaMu
anredpanvaecKkum u

peutenuu 3a0au
Hepagencmea Kowu —
bynaxoeckoeo, bepnynnu,

—  umemv npeocmasnenue
0 HepaseHcmeax  mexncoy
CpeOHUMU CmeneHHbLMU
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NPUKIAOHOU 3A0a4u

rpagUYECKUM METOIaMHU;
BJIAACTh pPasHbIMHU MCTOdaMU
JI0Ka3aTeIbCTBA HEPABCHCTB;
peliath ypaBHEHHUS B LEJBIX
qHCIIax;

n300pakaTh MHOXECTBA Ha

IIJIOCKOCTH, 3a/1aBaEMbI€e
ypaBHCHHSMH,

HepaB CHCTBaAaMHU nu nux
CUCTEMAaMHU;

cBOOOHO HCIIOJIB30BaTh
TOXIACCTBCHHBIC
npeobpa3oBaHus npu

peuIeHu  YpaBHEHHW U
CUCTEM YpaBHEHUN

B nosceonesroii srcuznu u npu
usyueHuu opyaux npeomMemos:
COCTaBIISATh u pemiaTh
ypaBHEHUs, HEPaBEHCTBa, MX
CHCTEMBI IIPH PEIICHUH 3a7a4
JPYTUX y4eOHBIX NPEAMETOB;
BBITIOJTHATH OLICHKY
IpaBJ0I0/100us pe3yJbTaToB,
HOJY4YaeMbIX MpPH PpEIHICeHUU
Ppa3IMYHBIX YpaBHEHUH,
HEPaBEHCTB U UX CUCTEM IpHU
pemieHNH  3amad  APYrUX
y4eOHBIX TPEMETOB;

COCTaBIISITh " pemaTh
yYpaBHEHHMsS U HEPaBEHCTBA C
napaMmeTpamM# TpH PEIICHUN
3aja4  JIpYTHX  y4eOHBIX
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IIPEIMETOB;
COCTAaBJIATh YpaBHEHHUE,
HEPaBEHCTBO 1581071 150.
CUCTEMY, ONUCHIBAIOLINE
pealbHyI0 CHUTYalHIO WIH
HPUKJIATHYIO 3ajauy,
UHTEPIPETUPOBATH
MOJIyYCHHbBIE PE3YIIbTAThI;
WCIIOJIb30BaTh MPOTrPaMMHbBIE
CpeACTBa  MpU  PELICHUHU
OT/IEJIbHBIX KJIACCOB
YpaBHEHUHN U HEPABEHCTB

Dynkyuu

OnepupoBatb Ha 0a30BOM
YPOBHE NOHATHUSIMHU:
3aBUCUMOCTb BEJIMYHH,
(GyHKIMS, apryMEHT U
3HaYeHue PyHKIHUU, 001aCTh
OTIpeNIeIeHUs] 1 MHOKECTBO
3HaYeHUH QYHKLUH, rpaduK
3aBUCHUMOCTH, TpaduK
byHKIMH, HyTU QYHKIUH,
IPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3paCTaHHE Ha YHCIOBOM
IPOMEXYyTKe, yObIBaHUE Ha
YHCIIOBOM IPOMEXKYTKE,
HauOoJIbIIIee 1 HAaUMEHbIIIee
3HaYeHue PyHKUIUU Ha
YHCIOBOM ITPOMEKYTKE,
nepuoanyueckas QyHKIHS,
HEepUOJI;

OTIEpUPOBATh Ha 0A30BOM
YPOBHE NOHATUSAMHU: NIpsIMAst
u oOpartHas

Onepuposams NOHAMUAMU.:
3a8UCUMOCMb GETUYUH,
@yHKYUs, apeyMeHm U 3HAYeHue
@yHuryuu, obacmo onpedeneHus
U MHOICECMBO 3HAYEHU
@dyHxyuu, epaghux 3asucumocmu,
epagux ynxyuu, Hymu
@yHKYUU, NPOMENCYMKU
3HAKONOCMOSHCMEA,
go3pacmanue Ha YUCi1080M
npomedxcymke, yovieanue Ha
YUCTOBOM NPOMENCYIIKE,
Haubobulee u HauMeHbULee
3HayYeHue YYHKYUuU Ha YUCcI080M
npomedxcymke, nepuooudeckast
@dyHKYus, nepuoo, wemHas u
Heuemnas QyHKyuu;
onepuposamv NOHAMUAMU:
npamas u obpammuas
NPONOPYUOHATLHOCHID,
JIUHeNHAs, K8AOPpAMU4Has,
Jloeapupmuyeckas u

Brnaners nonstusmu:
3aBHCUMOCTH BEITUYHH,
(GyHKLHSA, apryMEHT U
3Ha4YeHHE PYHKIUHU, 00JIaCTh
OIpeJIeNIEHUs] © MHOKECTBO
3HauYeHUN QyHKIMH, rpaduk
3aBHCUMOCTH, rpauk
¢GbyHKIMYM, HYIU QYyHKIUY,
IPOMEXYTKU
3HAaKONIOCTOSTHCTBA,
BO3pacTaHKE Ha YHCIOBOM
MIPOMEXYTKE, yObIBAaHUE HA
YHCIIOBOM ITPOMEXYTKE,
HauOoJbIIee U HAUMEHbIIEe
3Ha4YeHHe PYHKIUHU Ha
YHCIIOBOM ITPOMEXKYTKE,
nepuoandeckas QyHKIMS,
MIEPUOJI, YeTHASI U HeUETHAS
bynKmn;

YMETh IPUMEHSITh ITH
MIOHATUS TIPU PEILICHUH
3a/1ay;

Hocmuoicenue pe3ynrbmamog
paszoena ll;

61a0emb NOHAMUEM
AcUMNMOMblL U YMeMb €20
NPUMEHAMb NPU peuteHuU
3a0au;

NPUMEHAMb Memoobl
peuleHusi npocmeuuiux
oughghepenyuanvrwvix
YpaeHeHul nepeoco u
6MOP0O20O NOPSIOKOE
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IPONOPLHUOHAIBHOCTb
JIMHEHAas1, KBaJpaTU4yHasi,
Jgorapupmuyeckas u
nokasaresibHas QyHKIHY,
TPUTOHOMETPUUYECKHE
byHKIUY;

pacrio3HaBaTh rpapuKu
AIIEMEHTAPHBIX ()YHKIIUHA:
psIMOM M 0OpaTHOM
IPONOPLUOHAILHOCTH,
JIMHEWHOM, KBaJAPATUYHOM,
norapupMuIECKON
noKa3aTeabHON QyHKIUA,
TPUTOHOMETPUUECKHUX
byHKIM;

COOTHOCHTD T'paduKu
3JIEMEHTAPHBIX (PYHKIIHIA:
npsiMOi U 0OpaTHOM
IPONOPLUOHAIBHOCTH,
JIMHEMHOM, KBaJAPAaTUYHOM,
norapuMUUECKON U
noka3aTeabHON QyHKIUA,
TPUTOHOMETPUUECKHUX
bynkuuit ¢ popmynamu,
KOTOPBIMH OHH 33/1aHBbI;
HaXOJUTh 10 rpaduky
npUOIMKEHHO 3HAUECHUS
(GYyHKLINU B 33/1aHHBIX
TOUKaXx;

OTIpeNieNATh Mo rpaduKy
cBoiicTBa pyHKIMH (HYIH,
IIPOMEXYTKH
3HAKOIOCTOSIHCTBA,
IIPOMEXYTKH MOHOTOHHOCTH,

nokazamenvbHas QYHKYuU,

mpuzoHoMempuiecKkue
dynxyuu;

—  onpedensamy 3HayeHue
Qyuryuu no 3HAYEHUIO
apeymeHma — nNpu  pAsIUYHbIX
cnocobax 3a0anus YyHKyuu,

- cmpoumb epaghuku

UBYUEHHBIX (DYHKYULL,
ONUCHIBAMb NO 2PAPUKY U 8
npoOCMeuuux cayuasix no
gopmyne nogedenue u ceolicmsa
@yHKYULl, HAX00UMb NO 2PAPUKY
@yukyuu HauborvuUe U
Haumenblue 3HA4eHUs,
cmpoums dCKu3 epapuxa
@yHKyuu, yoosnemeopsoujeli
npueeodeHHOMY Habopy YCa08uUll
(npomesicymku
803pacmanus/yovieanus,
3Hauenue PyHKYUU 8 3a0AHHOU
mouKe, MOUKU IKCMPEMYMO8,
acumMnmomul, HYIu QYHKYUU U
m.o.);

pewams ypasHeHus,
npocmetiuiue cucmembl
VPABHEHUl, UCNOIb3Ys C8OLICMEA
@yHKyull u ux epagpuxos

B noeceownesnou scusnu u npu
u3yyeHuu opyaux y4eoHvlx
npeomemos:

—  onpedensams no epaguram u
UCNONb306aMb Ol PeUeHUs]

BJIQ/IETh MOHITHEM
cTerneHHast pyHKIHS; CTPOUTD
ee rpaduK U yMeTh
IIPUMEHATH CBOWCTBA
CTeNeHHON (YHKIUH MPU
pEeLIeHNH 3a/1a4;

BJIQ/IETh MOHITUSIMU
nokaszaTenbHast (QyHKITHS,
9KCIIOHEHTA; CTPOUTH UX
rpadMKu ¥ yMETh IPUMEHSTh
CBOMCTBA IT0KA3aTEJIbHOU
(YHKINY TIPU peIICHUH
3azay;

BJIQ/IETh NOHITHEM
norapudmuueckas GyHKIUS;
CTPOUTH €€ IrpadUK U YMETb
NPUMEHSTH CBONCTBA
aorapupMuueckoil PyHKIMH
MIpH pelIeHNH 3a]1aY;
BJIAJICTh MOHATUAMHU
TPUTOHOMETPHUUECKUE
(YHKINH; CTPOUTH UX
rpadMKu ¥ yMETh IPUMEHSTh
CBOMCTBA
TPUTOHOMETPHUYECKUX
(GyHKUIMN TIpU pelieHuu
3azay;

BJIQJIETh MOHATHEM OOpaTHast
(GYHKIWS; TPUMEHSTH 3TO
MIOHATHUE TPH PEIICHUH
3azay;

MPUMEHSTH P PELLICHUN
3a/1a4 CBOMCTBA (PyHKIIHI:
YETHOCTb, IEPUOIUIHOCTD,
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HauOOJIbIINE M HAUMEHbIINE
3HAuEHUs U T.11.);

CTPOUTH 3CKM3 Irpaduka
(GyHKLIUY, YIOBIETBOPSIOLICH
IPUBEJEHHOMY Habopy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHus / yObIBaHMS,
3HaYeHue PyHKINHU B
3aJJaHHOM TOUYKE, TOUKH
IKCTPEMYMOB H T.]I.)

B noeceonesnoui srcusnu u npu
usyueHuu opyaux npeomemos.
OTIpeNeNIATh 10 TpaduKam
CBOICTBA peaIbHBIX
MPOLECCOB U 3aBUCUMOCTEM
(HauOonplIMe U HAUMEHBIIINE
3HAUEHUS, IPOMEKYTKH
BO3pacTaHus U yObIBaHMUSI,
MIPOMEKYTKH
3HAKOIMOCTOSIHCTBA U T.I1.);
WUHTEPIPETUPOBATH CBONWCTBA
B KOHTEKCTE KOHKPETHON
MPAKTUYECKON CUTYaIluU

NPUKIAOHLIX  3A0ay  CBOLCMEA
PeanbHbIX npoyeccos u
3asucumocmett (Hauborvuiue u
HaumeHbvlUe 3HaYeHus,
NPOMENCYMKU  BO3DACMAHUSL U

VobI8aHUSA @yHryuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);

—  uUHmepnpemuposamby
ceoticmea 8 KOHmeKcme
KOHKDEemHOoU NpakmuiecKou
cumyayuu,

— onpedensimv no epaguxam
npocmetiwiue XapaKmepucmuku
nepuoouyecKux  npoyeccos 6
ouonoUU, KOHOMUKE, MY3bIKE,
paouocssazu u Op. (amnaumyoa,
nepuoo u m.n.)

OTPaHUYEHHOCTB;

MPUMEHSITH MIPU PEIICHUN
3a/1a4 npeoOpa3zoBaHus
rpaduKoB PyHKIIHIA;

BJIQ/IETh MOHITUSIMU
YHCIIOBas
MOCIIEI0BATENbHOCTD,
apudmernyeckas u
reoMeTpuuecKas mporpeccus;
MPUMEHSTB TP PEIICHUN
3a/1a4y CBOMCTBA U MPU3HAKH
apudmeTHuecKoit u
reOMETPUUYECKOMN mporpeccuii

B nosceounesnoti ocuznu u npu
usydeHuu opyaux yueOHwvix
npeomemos:

—  OTpenensTh 1o
rpagukaM ¥ HCIOJIb30BaTh
JUISL  pelIeHUs] TMPHUKIAJTHBIX
3a/1ad  CBOWCTBA pPEAJIbHBIX
IIPOLIECCOB U 3aBUCUMOCTEU
(HamOoJTbIIe ¥ HAUMEHBIITHE

3HAUYEHUS, IIPOMEXYTKH
BO3pacTaHuss U  YOBIBaHUSA
¢byHKIHY, IIPOMEXYTKH
3HAKOIOCTOSIHCTBA,

aCHMIITOTBI, TOYKH TNeperuoa,
MepHOJ U T.11.);

—  HMHTEpPIpPETUPOBATH
CBOIICTBa B KOHTEKCTE
KOHKPETHOW  IPAKTUYECKON
CUTYalluy;

OTpeAeIATh N0 rpaduxkam
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MpocTerIme
XapaKTePUCTUKU
NEPUOANYECKUX MPOIIECCOB B
OHOJIOTUH, SKOHOMHUKE,
MY3BbIKE, PaJIUOCBS3H U JP.
(ammuTya, NEpuoa  T.11.)

Inemenmot
mamemamuyec
K020 anaiusza

OnepupoBatb Ha 0a30BOM
YPOBHE NOHATHUSMHU:
Ipou3BOIHAs (PYHKIMH B
TOYKE, KacaTeJbHas K
rpaduky GyHKIIUH,
npou3BOIHAS (PYHKINH;
OIpeNieNATh 3HaYeHUe
POM3BOIHON (DYHKIIUH B
TOYKE 10 N300PAKEHHIO
KacaTeJIbHOU K TpaduKy,
IPOBE/ICHHON B 3TOM TOUKE;
pelaTh HeCIOXKHBIE 3a7a9n
Ha MPUMEHEHHE CBSA3U MEXITY
POMEKYTKAMHU
MOHOTOHHOCTH U TOUYKaMHU
AKCTpeMyMa (yHKIIHH, C
OJIHOU CTOPOHBI, U
POMEKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMU
MPOU3BOJHON ATON (PYHKIIUU
— ¢ Apyrou

B nosceonesnoti scusnu u
npU U3yyeHuu opyeux
npeomemos.

MOJIb3YACH TpaduKaMu,
CpaBHUBATh CKOPOCTH
BO3pacTanus (pocTa,

Onepuposamv nOHAMUAMU:
npou36o0HaAs PYHKYUU 8 MouKe,
KAcamenvbHas K epapuxy
@yHKYUU, NPOU3BOOHASL
@yHrkyuu;

BLIYUCTAMb NPOUZBOOHYIO
OOHOUIeHA, MHO2OUIeHA,
K8AOpamHo2o KOpH3,
NPOU3BOOHYIO CYMMbL (DYHKYULL
—  BLIYUCHAMb  NPOU3BOOHbLE
INIEMEHMAPHBIX (DYHKYULL U UX
KOMOUHayuil, UCnonv3yA
CNpagoyHble Mamepuasl,

—  uccnedosamo 8
npocmetiuux Cay4asx QyHKyuu
Ha MOHOMOHHOCMb, HAXOOUMDb
Haubonvbwue U HAUMEHbuUlUe
3HAUeHUs QYHKYUL, Cmpoums
epaghuxu MHO20UNEHO8 u
npocmetiuux — payUOHAIbHbIX
QyHKYyuti ¢ UCNONBL30BAHUEM
annapama — MamemamuyecKo2o
aumanuza

B nosceonesnoii srcuznu u npu
usyueHuu opyaux yueOHwix
npeomemos:

pewams NPUKIAoHble 3a0ayiu U3

Bnaners nousatuem
0ecKOHEeuHO yOBIBarOIIas
reOMETpUYECKasl MPOTPeCcCus
¥ YMETh IPUMEHSTH €T0 TpU
pEIICHUH 3a]1a4,

MPUMEHSIT JUIS PEIICHUS
3a/1a4 TEOPHUIO TPE/ICIIOB;
BJIAJETH HOHATHIMHI
0OeCKOHEYHO OOJIBIIHNE U
OECKOHEYHO MAaJIbIe
YHCIIOBEIE
MOCIE0BATEILHOCTH 1
yYMETb CPaBHUBATh
OECKOHEYHO OOJIBIINE U
OCCKOHEYHO Mallble
MOCJIEI0BATEILHOCTH;
BJIAJETh MOHATHSIMM:
MPOU3BOIHAS (QYHKIIUH B
TOUKE, TPOU3BOTHAS
bynxumm;

—  BBIYHCIATH IPOU3BOIHBIC
JNIEMEHTapHbIX (DYHKIUH U
HX KOMOHMHAIINHT;

— uccaenoBath  (yHKIMH
Ha MOHOTOHHOCTb u
9KCTPEMYMBI;

— CTPOUTh Tpapuku H

IIPUMCHSITH K PCIICHUIO

Jlocmuoicenue pezyromamos
paszoena Il;

c80000HO 61a0emb
CMAHOAPMHBIM ANNAPAmMom
MaAmemamuyecKko20 aHaIuszd

ons 8bLIYUCTICHUS
NpOU3B0OHbLIX Gdyrkyuu
O0OHOU NepeMeHHOU;
c680000HO NpUMeHsMb
annapam

MamemamuyecKko2o anaiu3a
0151 uccne008anus QyHKyul
U nocmpoenus epagpurkos, 8
MOM YUCIie UCCTIe008AHUsL HA
BbINYKIOCIb,

onepupoeams  NOHAMUEM
nepeoodpasHoll  QyHKyuu
07151 peuleHus 3a0ay;
061a0emv OCHOBHBIMU
ceedenuamu 06 unmezpane
Hviomona—Jletionuya u eco
npocmeuuux nPUMeHeHUsX,
onepuposams 8
CMAHOAPMHBIX — CUMYAYUAX
npouU3600HbIMU BbICULUX
NnopsAoKo8;

yMemsv — NpuMeHsmb  npu

18




HOBBILICHUS, YBEITUYCHUS U
T.Il.) WIH CKOPOCTHU

yObIBaHMS (MTaICHMUS],
CHIDKEHHSI, yMEHBIICHUS U
T.II.) BEJIMYHMH B pPEaJIbHBIX
nporeccax;

COOTHOCHUTB I'paduKu
peabHBIX MPOIECCOB U
3aBUCHMOCTEH C HX
OTIMCAHMSIMH, BKITFOYAIOIIMHA
XapaKTePUCTHKH CKOPOCTH
u3MeHeHus (ObICTpEII poCT,
IUIAaBHOE MTOHWKEHUE U T.11.);
UCTIOJIB30BaTh TPAPUKH
pEaNBHBIX MTPOIIECCOB JUIS
peIIeHNs HeCIOXKHBIX
NPUKIIAHBIX 327124, B TOM
YUCJIE ONpeAeIsisi o rpaduKy
CKOpOCTh X0/1a Tporiecca

ouonozuu, puzuxu, xumuu,
IKOHOMUKU U OPY2UX
npeomemos, Ces3anHble ¢
ucciedosanuem XxapaKmepucmux
PeabHbIX NPOYeccos,
HAxoxicOeHuem HauboIbuux u
HAUMEHbUIUX 3HAYEH U,
CKOPOCMU U YCKOPEeHUsi U m.1N.;
UHmMepnpPemuposams
NoJy4eHHble Pe3yabmamol

3aja4y, B TOM 4YHCIE C
IapameTpoM;

— BIAJETh MOHSITHEM
KacaTelbHas K  rpaduky

(YHKIMU U YMETh IPUMEHSTh
€ro IpH PELICHUH 3a1a4;

- BJIaACTH IIOHATUAMHA
nepBooOpasHas byHKIus,
oInpeeICHHbIA HHTETPalL;

—  IPUMEHATH TEOpEMY
Hprorona—Jleiibunma u ee
CIEICTBUSA  JUIS  PEIICHHUS
3a/1a4.

B nosceonesnoii srcuznu u npu
usyyeHuu opyaux y4ebHvlx
npeomemos:

—  pematb MIPUKJIA/IHbIE
3a/1a4u u3 6uonoruu,
(GU3NKH, XUMUHM, SKOHOMHUKH
U JIpYyTUX IIPEIMETOB,

CBSI3aHHBIE C HMCCIIEJOBAHUEM
XapaKTEPUCTHK IPOLIECCOB;

—  HMHTEpPIpPETUPOBATH
MIOJIy4YE€HHBIE PE3YJIbTAThI

peweHuu  3a0a4  ceolcmea
Henpepuvl8HbIX QYHKYUL,
yMemb  NPUMEHAmMb — npu
peweHuu  3a0ay  meopembvl
Betiepwmpacca,

ymemb 8bINOTHANMb
NPUOTUICEHHbIE BbIYUCTEHUSL
(MemoOvl peuieHus
VpasHeHul, BbIUUCTICHUS
onpeoeneHH020
unmezpana),

ymemb NPUMEHAMb
npunodcenue nPouU3BOOHOU U
OnpeoeseHHo20  UHme2pad

K peueHuo 3a0ay
ecmecmeo3HaHUsL,

enaoems NOHAMUAMU
emopas npou3800Has,
BbINYKIOCHTb epaghuxa
dynryuu u ymembw

uccie0osams  (QYHKYuio Ha
BbINYKIOCHb

Cmamucmuka
u meopus
eéepoamuocmeil,
JlocuKa u
KOMOUHamopuk
a

OmnepupoBatb Ha 0a30BOM
YPOBHE OCHOBHBIMUA
onucaTeIbHbIMU
XapaKTECPUCTUKAMHA
4HCJIOBOTO HAabopa: cpegHee
apudmeTnyeckoe, MeuaHa,
HauOoJIbIIIee U HAaUMEHbIIIEee
3HAYCHUS,

OIepHpoBaTh Ha 6a30BOM

—  Hmems npeocmasnenue o
OUCKDEMHbIX U  HENpepbl8HbIX

CYUAUHBIX BeUYUHAX u
pacnpeoeieHusx, 0
He3a8UcCUMocmu CYUAUHBIX
BeNUYUH,

—  umemsv npedcmasienue O

Mamemamuyeckom OXCUOAHUU U

OnepupoBaTh OCHOBHBIMHU
OTHCaTEeTLHBIMHU
XapaKTepUCTHUKaMHU
YHUCIIOBOTO HabOpa,
MOHATHEM I'eHepalibHas
COBOKYITHOCTb U BBIOOPKOA
U3 HEE;

—  ONepupoBaTh

Hocmuoicenue
pezyrvmamos pazoena ll;
umems npedcmasienue o
YEHMPAbHOU NPEOebHOL
meopeme;

umems npedcmaegnerue o
8b100POYHOM
Ko3ghhuyuenme xoppenayuu
U TUHEUHOU pecpeccuu;
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YpOBHE MOHATHUSAMHU: YaCTOTA
U BEPOSITHOCTH COOBITHSI,
CITy4alHBIN BBIOOD, OMBITHI C
PaBHOBO3MOXHBIMHU
3JIEeMEHTapHBIMU COOBITUSIMH;
—  BBIUHUCIATH BEPOSITHOCTH
cOOBITHI Ha OCHOBE I0JICYETA
YHCJla UCXOJ0B

B nosceounesnoti orcuznu u
npuU U3y4eHuu Opyaux
npeomemos:

OIICHUBATH U CPAaBHUBATH B
MPOCTBIX CITydasx
BEPOSITHOCTH COOBITHI B
peanbHOU KU3HU;

YUTATh, COTIOCTABIIATD,
CpaBHUBATb,
WHTEPIPETUPOBATH B
MPOCTHIX CIIyYasiX peanbHbIe
JTaHHBIE, PEJICTaBJICHHBIC B
BUJIE TaOJHII, TUArpamm,
rpadukoB

oucnepcuu CyyaiHvlx 6eIUdUH;
—  umemdb npedcmasienue 0
HOPMANbHOM pacnpeoeieHuu U
npumepax HOPMAbHO
pacnpeoeneHHbIX CIYYAUHbIX
BeNIUYUH,

NOHUMAMb CYMb 3aKOHA
OonbuUx Yucen u 86160pOYHO20
Memooa usmepeHus
eeposimHocmet,

umems npedcmasienue 0o
VCI0BHOU 8EPOSMHOCIU U O
NOJIHOU 8EPOAMHOCIU,
NPUMEHAMb UX 8 peuleHUU 3a0ay,
umemyv npedcmasieHue o
BAJNCHBIX YACMHBIX BUOAX
pacnpeoeneHuli U NPUMeHAMb Ux
8 peutenuu 3a0a4;

—  umemb npeocmasneHue o
KOppensyuu CAy4aunblx 6eIUYUH,
0 JIUHeUHOoU pecpeccuu

B nosceonesnoii srcusnu u npu
usyueHuu opyaux npeomMemos:
—  BLIMUCTSAMb UTU OYEHUBAMb

geposmuocmu  coovimuil 8
PEanbHOU HCUSHU,

—  gulbOUpamo nooxoosuue
MemoObl  Npeocmasienus U

00pabomku OaHHLIX;

—  YyMemb peuiams HeCl0HCHble
3a0auu Ha NpuMeHeHue 3aKoHd
OonbUWUX YUCeN 8 COYUONO2UU,
CMpaxo8aHuu,

HNOHSATUSAMM:  4YacToTa U
BEPOATHOCTh cOObITHS,
CyMMa Y  IPOU3BEACHHE
BEPOSITHOCTEH,  BBIYUCIATH
BEPOSATHOCTH COOBITUH Ha
OCHOBE  IIoficueTa  4ucla
UCXOJIOB;

— BIAJETh OCHOBHBIMH

HNOHATHSAMH KOMOHHATOPUKHU
U YMETb UX HNPUMEHATH IIPH
peueHnu 3a1ay;

— HMMETh NpeJICTaBlIeHHe 00
OCHOBax TEeOpun
BEPOSITHOCTEN;

— HUMETbh IIPEICTaBICHHUE O
JUCKPETHBIX U HENPEPBIBHBIX

CIIy4YalHBIX  BEJIMYMHAX U
pacrpenencHusx, 0
HE3aBUCHMOCTH  CIIy4alHBIX
BEJINYMH;

— HMETh IPEACTABICHUE O
MaT€MaTHYECKOM OXKUJAHUU
U JUCIEPCHUM  CIy4aWHBIX
BEJINYMH;

— HMETh IPEACTABICHUE O
COBMECTHBIX
pacrpeneneHus X CIIy4yalHbIX
BEJINYUH;

— TIIOHMMAaTh CYTh 3aKOHa
OOJTBIITUX qHUCe "
BBIOOPOYHOTO MeToaa
U3MEPEHUS BEPOSITHOCTEN;

— HMETh IPEACTABICHUE O

umems npeocmasienue o
CMamucmuyecKux
2UNnome3ax u nposepke
cmamucmuyeckou
2Unomeswl, 0 CMamucmuKe
Kpumepusi u ee ypogHe
HAYUMOCIU,

umems npeocmasienue o
CBS3U IMRUPUYECKUX U
meopemuiecKux
pacnpeoeneHutl;

umems npeocmasienue o
KOOUposauuu, 080UHHOU
3anucu, 080UYHOM Oepese;
611a0ensv OCHOBHbIMU
NOHAMUAMU  Meopuu
epaghos (epagh, sepuiuna,
pebpo, cmenenb 6epuIUHbI,
nyms 8 epage) u ymems
NPUMEHSIMb UX NPU PeuleHUul
3a0auy;

umMemsb npedcmasiexue o
0epesvsx u ymems
NPUMEHSIMb NPU PEUeHUU
3a0auy;

enademsv NOHAMuem
CBA3ZHOCMb U YMemb
NPUMEHAMb KOMNOHEHMbL
CBAZHOCIMU NPU peuteHul
3a0au;

YyMemb 0Cywecmensime
nymu no pebpam, 06xo0bl
pebep u sepuiun epaga;
umemsv npedcmasierue 0o
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30pasooxpanenuu, obecneyeHuu
bezonacnocmu  Hacenemus 8
YPE36bIYAIHBIX CUMYAYUSIX

HOPMAJIbHOM pacIpe/leIeHUH
U [pUMepax  HOPMAIbHO
pacnpeesieHHbIX CIy4YailHbIX
BEJINYUH;

— HUMETh MpPEJCTaBICHUE O
KOppeJsILiU CITy4aifHbIX
BEJINYUH

B nosceonesnoii srcuznu u npu
u3yyeHuu Opyeux npeomemos:

2U1epo8oOM U
2AMUTLIMOHOBOM NYMU,
umMems npedCcmasieHue o
mpyoOHOCMU 3a0a4u
HaxoxcoeHus
2AMUTLIMOHO8A NYMU,

—  enademv  NOHAMUAMU
KOHeuHble U cyemmvie
MHOJMCECMBA U YMemb UX
NpUMeHMb  Npu  peuteHuu
3a0ay,

—  BBIYMCIATH HIIH
OIICHUBATh BEPOSITHOCTH | —  yMemb NpUMEHAMb
COOBITUH B pPCAIbHOU KU3HH, | MeMoO  Mamemamudeckou
— BbIOMpaThH METOABI | UHOYKYUU;
MMOAXOASIIIETO —  ymemb NpUMEHAMb
NpeACTaBICHUS U 00pabOTKu | npunyun  Jupuxie — npu
TAHHBIX peuteHuu 3a0a4
Texcmoevie Pemate HecmoxHbBIE —  Pewamov 3a0auu  pasnvix | Pemate  pasHble  3amauu | JJocmuoicenue
3a0a4u TEKCTOBBIE 3314/ PA3HBIX munos, 6 mMoM uYucie 3a0ayu | TIOBBIIIEHHON TPYIHOCTH, pe3yrbmamos pazoena |l
THUIIOB; NOBLIUEHHOU MPYOHOCMU, aHAJIM3UPOBATH YCIOBHUE
—  QHAM3HUPOBATh YCIOBUE | —  @ulOUpAmMb  ONMUMATbHGIL | 3a]Ia4H, BLIOHpATH
3a/1a4M, NP HEOOXOAUMOCTH | memoo peuieHus 3a0ayuy, | ONTUMAaJIbHBIH METON
CTpOHUTb JJI1 €€ PCHICHUA | paccmampusas pasiuyHvle | PCIICHUS 3a4a4u,
MaTEMATHYECKYIO MOJENb; Memoobl; paccmaTpuBas paziuyHbIe
— IIOHUMATh U | — cmpoumb MOOenb peuieHus | METOMbI,
UCIIONIb30BaTh ISl PCIICHMS | 3adayu, npogooOUms | CTPOUTh  MOJENb  PELICHHS
3aJa4u UH(OPMALMIO, | doKkazamenbHble paccylcoeHus; | 3aJauM, MIPOBOJIUTH
NPEJICTABICHHYIO B BHAC | —  pewamp 3a0auu, | 1OKa3aTelbHbIE PACCYKACHUS
TEKCTOBOM W CHUMBOJBHOH mpebyowue nepe6opa | IPU PELIEHUH 3a1a4H;
3alucy, CXEM, TabmL, 8apuUaHmMos, NposepKu YCio6ull, | pemath 3aaadu, TpeOyrolme
Ainarpamm, rpadukos, 8vlb0pa onmumanvHozo | mepedopa BapHaHTOB,
PUCYHKOB; pes3ynromama, MIPOBEPKU YCIIOBUHM, BbIOOpA
- HeﬁCTBOBaTL o | — anaIu3uUpPo6aAms u | OITUMAJIBHOI'O PE3YyJIbTAaTa,
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AITOPUTMY, COJEpKalieMycs

B YCJIOBUH 33/1a4H;
—  HCIOJIb30BaTh
JIOTUYECKHE  PaCCYXIACHUS
IPY PELICHUH 33/1a4H;

—  paboraTh c
M30BITOYHBIMU  YCJIIOBUSIMH,
BbIOMpas u3 BCEU
uH(popMaIuuy, JaHHbIE,

HEOOXOUMBIE JJIsl pEIICHUs
3a/1a4H;

—  OCYILUECTBIISITH
HECJIOXKHBIN nepedop
BO3MOKHBIX peleHui,
BbIOMpas u3 HUX
ONTUMAJIBHOE 110 KPUTEPUSM,
chopmMyTUpOBaHHBIM B
YCIIOBUU;

—  aHAJIM3UPOBATh "
UHTEPIPETHPOBATH
NOJydeHHbIE  pelleHus B

KOHTEKCTE YCJIOBUS 3aJauH,
BBIOMpATh  pELIeHHs,  He
IIPOTUBOpEYAILINE KOHTEKCTY;
pelaTh 3aJa4y Ha pacyeT
CTOMMOCTH MOKYIOK, YCIIYT,
MOE3/10K U T.IL.;

pelaTh HECIOXKHbIE 3a/1a4H,
CBSI3aHHBIE C JOJIEBBIM
y4acTUEM BO BIIJICHUH
bupMoii, mpeaAnpusITHEM,
HEJBM)KUMOCTBIO;

pelaTh 3aa4y Ha IPOCThIE
MPOLEHTHI (CUCTEMBI CKUOK,

UHMEpPNpemuposams
pesyibmamsl 6  KOHMeEKCme
VC08UsL  3a0a4u,  8blOUpamo

pewienus, He npomusopedauyue
KOHMeKCmy,

—  nepegooums npu peuieHuu
3a0ayu uHgopmayuo u3 00HOU
Gopmul 8 Opyeyio, UCnoab3ys npu
HeobxooumMocmu cxemul,
mabnuysl, epagpuxu, ouazpammol

B nosceonesnoii srcusnu u npu
usydeHuu opyaux npeomMemos:

—  pewamb npakmuueckue
3a0ayu U 3a0ayu U3 Opyeux
npeomemos

aHAJIU3UPOBATh u
UHTEPIPETUPOBATD
MOJYyYEHHBbIE  pEIICHUS B

KOHTEKCTE YCIIOBUS 3aJlauH,
BBIOMpAaTh  pelieHHs, He
IPOTUBOPEYAIIHE KOHTEKCTY;
NEPEeBOUTh TPH PELUICHUU

3amaun  MHPOpPMAIUIO U3
omHOW (GOpMBI 3amlKCH B
IpYryl0,  HCIONB3yS  TIpU
HEOOXO0IMMOCTH CXEMBI,
TaOJINLIBI, rpadukwy,
JarpaMMbl

B nosceonesnoii srcuznu u npu
usyueHuu opyaux npeomMemos:
pemarb MPAKTUYCCKHE
3ala4il W 3a7aud U3 JAPYTUX
MIPEIMETOB
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KOMFCCHH) U Ha BBIYMCIICHUE
CJIOXHBIX TMPOIICHTOB B
Pa3IMYHBIX CXeMaX BKIIAJIOB,
KPEJAUTOB U UITOTEK;

pemarh MPaKTHYECKUE
3aa4u, TpeOyromnme
UCTIOJIb30BaHUS
OTPUIATEIILHBIX YHCET: Ha
OIpeieIICHUE TEMIIepaTyphl,
Ha OIPEJICIICHHUE MTOJIOKCHHUS
Ha BPEMEHHOM ocH (110
HaIIel 3pbl U 110CIIE), Ha
JIBIDKCHUE JICHEKHBIX
cpencTB (MpuXxoJ/pacxon), Ha
oTpeeieHue
[JTyOMHBI/BBICOTHI U T.I1.;
UCIIOJIB30BAaTh MIOHATHE
MacIiuTada I HaX 0K IEHUS
pacCTOSIHUM U JIJIUH Ha
KapTax, IIaHaX MECTHOCTH,
IUIaHAX ITOMEIICHUH,
BBIKpOWKaXx, Mpu padoTe Ha
KOMITBIOTEPE U T.II.

B noeceownesnoui scusnu u npu
usyyeHuu Opyaux npeomemos:
—  pemiatb HECJIOXKHbIE
MPaKTUYECKHE 3aJa4H,
BO3HUKAIOIIME B CHUTYyaIUsIX
IIOBCEHEBHOM KU3HU

I'eomempus

OnepupoBath Ha 6a30BOM
YPOBHE MOHATUSMU: TOUKA,
npsiMas, IJIOCKOCTh B
MIPOCTPAHCTBE,

Onepuposamsb NOHAMUAMU.
MoYKa, npAmMas, NI0CKOCMb 8
npocmpaHncmese,
napannieibHoCcms u

Brnagets reoMerpuuecKUMH
MOHATUAMH TIPU  PEUICHUU
3a1a4 H MIPOBECHUUN
MaTEMAaTHYECKUX

06

Hmemwv npeocmasnenue
aAKCUOMAMUYECKOM

Mmemooe;

enaoems

NOHAMUEM
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napajuieIbHOCThb U
NepPHEHIUKYISIPHOCTD
IPSIMBIX U MJIOCKOCTEI;
pacro3HaBaTh OCHOBHbIE
BU/Ibl MHOTOTPAaHHUKOB
(mpu3ma, nupamua,
MPSAMOYTOJIbHBII
napasuieNienumne, Kyo);
n300paxarb U3y4aeMble
(Gurypsl OT pyku u ¢
MPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB;
JienaTh (BBIHOCHBIC) ITIOCKHE
YEepTEkH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX QUTYP:
BUJI CBEPXY, COOKY, CHHUY;
U3BJIEKAaTh HH(OPMALIHIO O
POCTPAHCTBEHHBIX
reOMEeTPUUECKUX PUTypax,
MPEJICTAaBICHHYIO Ha
yepTexax U pUCyHKax;
MPUMEHSITh TEOpEMY
[Tudparopa nmpu BEIYUCIICHUN
DIIEMEHTOB
CTepEeOMETpUYECKUX (pUryp;
HAXOJHUTh 0ObEMBI U
MJTOMIAAN TOBEPXHOCTEN
MPOCTEUILINX
MHOTOT'PAaHHUKOB C
npUMEeHEHHEeM (HOpMYIL;
pacro3HaBaTh OCHOBHbIE
BU/JIBI TEN BpalieHus (KOHycC,
nuIuHAp, cdepa u map);
HAXOJHUTh 0ObEMBI U

NePReHOUKYIAPHOCTINb NPAMBIX U
njaockocmeli;

NpUMeHsMb 0/l peuteHuss 3a0ay
2eomempuyeckue gaxmoi, eciu
VCIL08USL NPUMEHEHUsL 30AHbL 8
s6HOUL (hopme;

peulams 3a0a4u Ha HAX0HCOeHUe
2eoMempuyeckKux 6elIUdUH no
0bpasyam umu aneopumma;
oenamu (8bIHOCHbBIE) NIOCKUE
uepmesicu U3 pUCyHKo8
00veMHbIX ucyp, 8 mom yucie
pucosamsw 8u0 ceepxy, cOoKy,
cmpoums cedeHus
MHO20CPAHHUKOB,

u361eKamyv, UHMEPNPEMUPO8ams
u npeobpazoevieams
unghopmayuro o
2eomempuyeckux ueypax,
NPeOCmAaBIeHHYI0 HA YePMeNcax;
NpUMeHSMb 2eoMempuyecKue
Gaxmul 0113 pewienus 3a0ad, 8
MOM quciie npeononazaruux
HECKOJIbKO UA208 PeuleHUsl,
ONUCHIBAMb 83AUMHOE
PACRON0MNCEHUE NPIMBIX U
NIOCKOCmell 8 NPOCMPAanHcmee;
Gopmyruposams ceoticmea u
npUsHaKu Queyp;

00KA3bI8AMb 2e0MEeMPUYecKUe
VMBEPHCOCHUS,

enadems CMaHOAPMHOU
K1accuguxayueu
NPOCMPAHCMBEHHBIX ueyp

pacCyXIEHHUI;
CaMOCTOSITENTLHO
(bopmynHupoBaTh
orpeeneHus
TreOMETPHUUECKUX
BBIIBUTAaTh  THUIOTE3bl O
HOBBIX CBOMCTBax u
IpHU3HaKaX TeOMETPUYECKUX
¢uryp u 0OOCHOBBHIBATH HIIU
ompoBeprath Hx, 0000IIaTh
WIN KOHKPETU3UPOBATh
pe3ynabTaThl HA  HOBBIX
Kjaccax (uryp, mpoBOIUTH B
HECJIOKHBIX CIIyqasx
KJIaCCHU(PUKAIUIO (QUTYp TIO
pa3IMYHbIM OCHOBAHHUSIM;

¢uryp,

UCCIIeIOBATh YEPTEKH,
BKJIFOYAst KOMOWHAIIUH
¢uryp, U3BJIEKATh,
WHTEPIPETUPOBATH "
peoOpazoBLIBAThH
nHpopmanuio,
MPEICTABICHHYIO Ha
gepTexax;

pemiaTth 3aa4u
TeOMETPUUECKOTO

COJICp’KaHUs, B TOM YHCIIE B
CUTYaIUsX, KOTJa alrOpUTM
pEIIeHUs He CIIeIyeT SIBHO W3
yCIOBHS, BBIIOJIHATH
HEOOXOIUMBIC ISl PEIICHUS
3aJa4n TOIOJHUTEIbHBIE
MTOCTPOCHHSI, HCCIIEIOBATh
BO3MOXXHOCTh  NPUMEHEHUS

2eomempuieckue — mecma
MoueK 8 NpoCmpaHcmee u
yMemb NpUMeHAMb Ux OJis
peutenus 3a0ay;
—  yMemb NpuMeHsImv Ois
pewenuss 3a0a4  ceolcmea
NIOCKUX U O08VCPAHHbLIX
Veno8, MmpexepanHozo yenud,
meopemvl  KOCUHYCO8 U
CUHYCO8 OJisl MPEXSPAHHO20
vena;
—  gradems NOHAMuUem
NepneHOUKYIAPHOe CeyeHue
npusmbl u ymemb
npUMeHSIMb npu
peuteHuu 3a0ad;

umMemsv NpeocmasieHue

€eco

o 080UUCMEEHHOCMU
npasujlbHolx
MHO2O0CDARHUKOB,

enaoemo NOHAMUAMU
yeHmpaibHoe u
napajliejibHoe
npoekmupoearnue u
npumenAinto ux npu
nocmpoeruu ceueHutl

MHO20CPAHHUKOS MeMOOOM
npoexKyuil;
—  umems npedcmasienue

0 paseepmke
MHO202PaAHHUKA u
KpamuatiuwieM — nymu — Ha
no8epxXHOCmU
MHO202DAHHUKA,
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IJIOIA M TOBEPXHOCTEN
MPOCTEUILINX
MHOT'OIPAHHUKOB U TEJ
BpalcHusA C IPUMCHCHUCM

hopmyin

B noeceownesnoti scusnu u npu
U3y4eHUuU Opy2ux npeomemos:
COOTHOCHUTb a0CTPAKTHBIE
F€OMETPUUYECKUE IOHITUS U
(baxThl C peabHBIMU
KU3HEHHBIMH 00bEKTAMHU U
CUTYalUSIMU;

UCIIOJIB30BaTh CBOMCTBA
IPOCTPAHCTBEHHBIX
reoOMeTpHUYECKuX GUryp s
pellIeHHs TUTIOBBIX 33134
MPAKTUYECKOIO COJIEPIKaHNUS;
COOTHOCHTb IUIOIIA/IN
MIOBEPXHOCTEN Tl
OJINHAKOBOI (OpMBI
pa3IMYHOIO pa3Mepa;
COOTHOCUTH 00BEMBI COCYIOB
OJIMHAKOBOH (POPMBI
Pa3IUYHOIO pa3mepa;
olLleHUBaTh (hopmy
MPABUJILHOTO
MHOTOTpaHHMKA 110CIe
CIIWJIOB, CPE30B U T.II.
(onpenensaTh KOJIMYECTBO
BEpILIKH, pedep U rpaHeit
MOJIy4YEHHBIX
MHOTOTPaHHHUKOB)

(nupamuovl, npusmol,
napanneienuneobvt);
Haxooums 0O0vembl U NIOWAoU

noeerHocmeL? ceomempudecKux

meil ¢ npumeHeHuem hopmyi;

BbIYUCTIAMb PACCMOAHUA U Y2ilbl

6 npocmpancmee

B nosceonesnoii srcusnu u npu
usyueHuu opyaux npeomMemos:
UCNONL308aAMb CEOUCMEA
2eomempuyeckux ueyp oia

pewerHus 3a0ay npakmu4ecKkozo

Xapaxmepa u 3a0ay u3 opyeux
obnacmetl 3HaAHUL

TeopeM ©  GopMmyn IS
peleHus 3a1a4;

yMeTb  (GOpMyIHpOBaTH |
JIOKa3bIBaTh T'€OMETPUYECKUE
YTBEPKICHHUS;

BIIAJICTh HOHATUSAMH
CTEpPEOMETpPUH: npusMa,
napajulesenune], MUupaMuaa,
TeTpasap;

UMETh MpEACTaBlIeHUus 00
aKCMOMaX CTEPEOMETPUH U
CIIE/ICTBUAX M3 HUX M YMETb
NPUMEHSTh UX MPH PEHICHUU
3ajay;

yMETh  CTPOHWTHb  CEYCHUS
MHOTOT'PaHHHKOB C
VICTIONIb30BAaHUEM Pa3JIMIHBIX

METOJOB, B TOM YHCIC U
METO/Ia CIEI0B;
UMETh  TpEACTaBJICHHE O

CKpCHIUMBAOIIHUXCA MPAMBIX B
OPOCTPAaHCTBE M YMETh
HaXOJUTh YTOJI M PAacCTOSTHHE
MEXIY HUMU;

NIPUMEHSATH TEOPEMBL 0
MapayieIbHOCTH  TIPSIMBIX U
IUTIOCKOCTEH B MPOCTPAHCTBE
MIPH PEIICHUH 3a7ad;

YMETh IPUMEHSTh
napauIeIbHOe
MIPOEKTHUPOBAHNE
n300paxeHus: PUryp;
YMETh IPUMEHSTh

JUTS

—  umems npedcmasienue
0 KOHUYECKUX CedeHUusix;

—  umems npedcmasienue
0 Kacaowuxcs cgepax u
KOMOUHAYUYU men 8paAueHUs.
U ymems NPUMEHAMb UX Npu
peuenuu 3a0ay;

—  npumeHamb npu
peweHuu  3a0ay  popmyny
PAccmosinus om MmMouKu 00
NIIOCKOCTU;

—  gradems PasHbIMU
cnocobamu 3a0anus nPAMoU
VPaBHeHusMU U YyMemb
npUMeHsimb  Npu  peuleHuu
3a0auy;

—  npumeHamb npu
peuteHuu 3a0ay u
ookazamenbcmee — meopem

BEKMOPHDI MEMOO U Memoo
KOOpOuHam;
—  umems npeocmasieHue

06  akcuomax obvema,
npUMEHSIMb Gopmynvl
00beM08  NPIAMOY20IbHOO

napannenenuneoa, nPuMbl u
nUpamuosl, mempa’opa npu
peutenuu 3a0ay;

—  NpuMeHsamb  meopemvl
00 omHOWEHUAX 00bEMOB
npu peuteruy 3a0ay;

—  NpuMeHsmb  UHmMeSpa.l
ONsl 8bIYUCTEHUSL 00beMO8 U
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NEPIECHIUKYJIAPHOCTU
IpsIMOM M IUIOCKOCTH IIpU
pEIICHNN 3a/1a4;
BIIAJICTh

OpPTOTOHAJILHOE
IIPOEKTUPOBAHUE, HAKIIOHHBIE
U HUX IPOCKLUUU, YMEThb
IPUMEHATh TEOPEMY O TpeX

IIOHATHUAMU

NEPIEHANKYIIApax npu
pEILIEHUN 3aay4;

BIIAJICTh HOHSTUAMHU
paccrosiHue MEXKIY

¢urypamm B HIPOCTPAHCTBE,
00Nl NepneHuKyIsp ABYX
CKPELIMBAIOILUXCS MPSIMbIX U
yMETh NPUMEHATh WX NpHU
pelLlIeHNH 3aj1ay;

BIIQJ€Th  MOHSATHEM  YIoOJ
MEXKIY psAMOM U
IUIOCKOCTBIO u YMETh
MPUMEHSTH €0 TPU PEIICHUN
3ajau;

BIIAJICTh MOHATUSMHA
JNBYTPAHHBIA  Yroj,  yroi
MEXIY IIJIOCKOCTSIMH,
MIEpIEHIUKYISIPHBIE

IIJIOCKOCTH u YMETh

IIPUMEHATh WX IMPU PELICHUU
3a/1ay;
BJIAJIETh TMOHATHSIMHU IPU3MA,

mapalICJICIruICa u
NNPHUMCHAITH CBOICTBa
mapajuiejcnuicaa npu

PCHICHUHN 3a/1a4,

nosepxuocmeil mer
epawyeHus, 8bIUUCTICHUS
niowaou cghepuneckozo
nosca u obvema wapogozo
cnosi;

—  umems npedcmasieHue

o OBUMNCEHUAX 8
npocmpancmee:
napanieibHoM neperoce,

cummempuu OmHoOCuUmenrbHo
njiockocmu, ueHmpClJZbHOIZ

cummempuu, nosopome
OMHOCUmMEINbHO l’lpﬂ.MOZ/lv,
BUHMOBO cummempuu,

yMemb NpUMeHsmb UxX npu
peutenuu 3a0ay;

—  umemsv npedcmasienue
0 naowWaou OpmMo2OHANbLHOU
npoexyuu,

—  umemsv npedcmasienue

o mpexepaHHom u
MHO20CDAHHOM yene u
NPpUMEHAMb ceolicmea
NJ10CKUX yenoe

MHO202PAHHO20  Yelid npu
peuleHuu 3a0ay;

—  umems npeoCcmagieHus:
0 npeobpazosanuu no0odUs,
comMomemuu U yMmems
NPUMEHSMb UX NPU peluleHUl
3a0ay;

- ymemo pewamy
3a0auu  Ha  NIOCKOCMU
Memooamu cmepeomempuiL;
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BJIAJIETh MOHATHEM
MPSMOYTOJIbHBIN
napajuiesienunes u
IPUMEHSTH €r0o IPU PelIeHUH
3azay;

BJIAJIETh MOHSTHAMH
NUPaMHJa, BHUIABI INHpPaMHI,
DJIEMEHTBI IIPaBUIILHOU
IIUPAMHUIBI U YMETh

IIPUMEHATh UX IIPU PELICHUHU
3azay;
UMETh  IPEACTaBICHUE O

TeopemMe Oiinepa,
MpPaBUIIbHBIX
MHOTOTpaHHMKAX;

BJIAJETh MOHATHEM IUIOLIATN
MMOBEPXHOCTEN

MHOI'OrpaHHUKOB W  YMCTb
IPUMEHSTH €T0 MPH PEHIeHUN
3ajay;

BIAJETh MOHATUAMHU  Tena
BpalieHus (LMWIMHIP, KOHYC,
map u cepa), UX CEUEHUS U
yMeTh HNPUMEHATh HX HpHU
peIIeHIH 3a/1a4;

BJIaJCTh IIOHATHUAMUAU
KacCaTCJIbHBIC MMpsAMBbIC u
TIIIOCKOCTH n YMETbH

MPUMEHATh UX NPHU PELICHUN
3ajad;

UMETh  TPEACTaBICHUS O
BITMCAHHBIX W  OIMCAHHBIX
chepax U yMeTb MPHUMEHSTh

-  ymenv NpUMeHsms

dopmyner  06veMos
peutenuu 3a0a4

npu
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UX IPU PELICHUH 3a/1a4;
BJIQJIETh TOHATUSAMH OOBEM,
00bEMbl ~ MHOTOIPAaHHHUKOB,
TEJl BpAIlEHUs U NPUMEHATH
UX [IpU PELICHUH 3a]1a4;
UMETb  NpEACTaBICHUE O
pa3sBepTke  LMIMHIpa U
KOHYyca, IO
IOBEPXHOCTH LWIMHApPA U
KOHYCa, YMETb IPUMEHSTh UX
IpY PELICHUH 3a/1a4;

UMETh  INPEACTAaBIEHUE O
wiomaan cdepel U yMETh
IPUMEHSTH €r0 MPH PEIeHUN
3azay;

yMeThb pelarh 3ajaud Ha
KOMOWHAINY
MHOTOTPAaHHUKOB U Tell
BpALICHHUS;

UMETh  NPEICTaBICHHUE O
Moj00MM B TPOCTPAHCTBE H
yMeTh pelarh 3ajaud Ha
OTHOIIEHHE  O00BEMOB U
IIomaaeu ITOBEPXHOCTEN
o100HBIX Uryp

B nosceonesnoii sorcuznu u npu
u3yyeHuu Opyeux npeomemos:

COCTaBJIATH C
HMCIIOJIb30BaHUEM CBOMCTB
reOMETPUYECKUX buryp
MaTeMaTHYeCcKHe MOJEIH IS
peLIeHNs 3aja4
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IMPAKTUYCCKOI'0 XapakTepa H

3amaq u3 CMEXKHBIX
JUCIUIINH, HCCIIEIOBATh
MOJyYECHHBIE MO u
WHTEPIIPETUPOBATH PE3YIbTAT
Bexmopuot u OnepupoBath Ha 0a3oBoM | Onepuposamuo nouamusamu | Brnagets MOHATUAMH | J{ocmudicenue
KOOpOunambul 6 | ypOBHE MOHITHEM JICKAPTOBBI | OeKapmoebl  KOOPOUHamvl 8 | BEKTOPBI M UX KOOPAUHATHI; pezyrvmamos pazoena ll,
nPOCMpAancmee | KOOPANWHATHI B IPOCTPAHCTBE; | NPOCMPAHCMEE, 6eKMOP, MOOYIb | yMETh BBIINOIHATL ONEPALUM | HAXOOUMb obvem
HaXOJIUTh KOODJMHATHI | 6eKMOpa, PAGeHCmMeE0 6eKmopos, | Hajl BEKTOPaMHU, napannenenuneoa u
BEPILIVH KyOa U | Koopounamuvl  8eKkmopa, Y207l | HCIoab30BaTh CKaJIIPHOE mempasopa, 3A0AHHbIX
IIPSAMOYTOJIBHOTO MedHCOy 6EKMOpaMuU, CKAIAPHOE | MPOM3BEEHIE BEKTOPOB NPH | KOOPOUHAMAMu CcBOUX
napajujicjicnmicaa np0u36e()eHue 6E€KMOpos, pELICHNH 3a1a4; GePULUH,
KOJLIUHeapHvle 8eKmopbl, TIPUMEHSATH ypaBHeHHe | 3a0asamo npAmMyI0 8
HAX00UMb pPAccmosHue Medxcoy | II0CKOCTH, Gopmyny | npocmpancmee;
08yMsl MmoUKamu, CYMMY | pacCTOSTHHS MEXIY TOYKAMH, | HAXOOUMb DACCMOSAHUE Om
6eKMOpO6 U npoussedeHue | ypapHenue  chepsl NP | MOYKU 00 NIOCKOCMU 8
6EKMOpa HA YUCO, Y20l MeJCOY | pelllecHUH 33/, cucmeme KOOpOUHam;
seKmopamu, CKANAPHOE | IPUMEHSTH BEKTOPBI U METOJI | HAX0OUmb paccmosiHue
npouszgedeHue,  packiao0bleamy KOOPAMHAT B TIPOCTPAHCTBE | MENHCOY CKPEUUBAIOWUMUCS
6EKMOp ho 06YM | npu pelieHnH 3124 NpAMbIMU,  3A0QHHLIMU 6
HeKOﬂﬂuHeaprlM 6€Km0pa.7|/l,' cucmeme Koopauyam
3a0a6ambv NIA0CKOCMb
ypasHenuem 8  0eKapmosoll
cucmeme KOOpOUHAM;
pewams npocmetiwiue 3a0ayu
86e0eHUeM BeKMOPHO20 ba3uca
Hcemopusa OnuceIBaTh otnenbHble | [Ipedcmasniamo exnao | Imeth  mpexactaBieHue o | Jocmuoicenue pesynomamos
Mamemamurku BBIJIAIONITUECS ~ PE3YJIBTATHI, | 8bIOAIOWUXCA MAMEMAMUKO8 6 | BKIIaIe BeIarommxcs | pazoena ll
MOJyYEHHbIE B XOHE | pazgumue MamemMamuky U UHbIX | MAaTEMaTUKOB B Pa3BUTHE
pa3BUTHSI MaTeMaTHUKH Kak | HAYYHbIX obacmel, HAyKU,;
HayKH, NOHUMAmMb pOoJlb Mamemamuky 6 | IOHUMAaTh POJIb MaTEMaTHUKU
3HATh npuMepsl | pazeumuu Poccuu B passutuu Poccun

MAaTEMATUUYCCKUX OTKpI)ITI/Iﬁ n
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UX aBTOPOB B CBS3U C
OTEYECTBEHHOW U BCEMHUPHOMN
HCTOPUEH;

IIOHUMATh POJIb MAaTEMaTUKH
B pazsutuu Poccun

Memoowt
MamemamuKu

HpI/IMeHHTB HU3BCCTHBIC
MCTOJABbI npu pemiCHUN
CTaHAApTHBIX

MaTeMaTHYCCKHUX 3a]1a4;
3amMe4aTh U XapaKTepHU30BaATh
MaTEeMaTHYCCKHE
3aKOHOMEPHOCTH B
OKpY Karoleu

e CTBUTEIIFHOCTH,
MIPUBOJIUTH
MaTEMaTHYSCKHUX
3aKOHOMEPHOCTEH B IPUPOJIE,
B TOM quCe
XapaKTEPU3YIOIINX KPacoTy U
COBEPILIEHCTBO
OKpY>Karolero MHpa u
MIPOU3BEIAECHUN UCKYCCTBA

pUMepbI

Hcnonvzosamo OCHOBHbLE
Memoowl ooxaszamenbcmea,
npoeooUms 00KA3amenbCmeo U
BbINONHAMb ONPOBEPHCEHUE,
NPUMEHAMb OCHOBHbIE MemoObl
peuieHus Mamemamu4ecKux
3a0ay;

HA OCHOBE MAMEeMAMmuyecKux
3aKOHOMepHOCmell 6 Nnpupooe
Xapakmepuzoeams Kpacomy u
COBEPUIEHCTNBO  OKPYICAIOULe20

mupa u npou3zeedeHutl
uckyccmea,

NPUMEHAMb npocmetiuiue
npocpammusle  cpedcmea U

INEKMPOHHO-KOMMYHUKAYUOHHbL
e cucmemysl npu  peweruu
Mamemamu4yeckKux 3a0ay

Hcnonb3oBars OCHOBHBIE
METO/IbI JI0Ka3aTeNbCTBa,
MIPOBOJUTH JOKA3aTCIILCTBO U
BBITOJIHATH OIPOBEPKEHUE;
IMPUMCHATDH OCHOBHBIC
METO/IbI pPCIICHUA
MaTeMaTHUYECKUX 3a1ay;

Ha OCHOBC MAaTC€MaTHYCCKUX
3aKOHOMEPHOCTEH B MPHUPOIE
XapaKTepu30BaTh KpacoTy u
COBEPLIECHCTBO OKPYXKAIOILETr0

MHpa U pOU3BECHUI
HCKYCCTBA;

HPUMEHSATD IIpOCTEHUIINE
MIpOrpaMMHBIE  CPEACTBA H

QJICKTPOHHO-KOMMYHHKAIINOH
HBIC CHUCTCMbI IIPU PCUICHHUU
MaTCMaTHYCCKHUX 3a1a4,

IMOJIB30BATHCA IMPUKIIAAHBIMHA

porpaMMamMu 51
MporpaMMaMHi  CHMBOJIBHBIX
BBIYHCICHUH s
HCCIIeJOBAHMS

MaTEMAaTHYECKHX 00BEKTOB

Hocmuoicenue pesynvmamos
paszodena ll;

npUMeHsIMb
Mamemamuyeckue 3HAHUsL K
UCCNe008aHUIO
OKpYdHcaloujeco mupa
(moOdenuposanue
@uzuueckux npoyeccos,
3a0a4u IKOHOMUKU)

Conep:xanue yueOHoro npeamera «MaremaTuka

AJiredpa ¥ HaYaJI1a aHAJIU3A

(Yriy0JieHHbIH YPOBEHB)
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[ToBTOpenue. Pemienue 3agad ¢ UCHOJIB30BAHUEM CBOMCTB YMCEI M CUCTEM CUMCIICHUS, NEIUMOCTH, JOJIEM U 4acTei, NPOLIEHTOB, MOIYJIEN
yucen. Pemenue 3a1au ¢ MCIOJIb30BaHUEM CBOMCTB CTENEHEW M KOpHEHW, MHOTOWIEHOB, NPeoO0pa30BaHUi MHOTOWIEHOB M APOOHO-pallMOHATIBHBIX
BBIpAKECHMI. Pellienne 3a1a4 ¢ CIob30BaHUEM I'PalyCHOM Mepbl yria. MoyJlb yncia u ero CBOMCTBa. Penienue 3a1a4 Ha IBMOKEHUE U COBMECTHYIO
paboTy, cMecH U CIUIaBbl C IMOMOILBIO JIMHEHHBIX, KBaJPaTHBIX U JPOOHO-PALlMOHAIBHBIX YpPaBHEHUH U uX cucTeM. PerieHue 3a1ad ¢ NOMOIIBIO
YUCJIOBBIX HCPABCHCTB U CHUCTCM HCPABCHCTB C OIIHOI>’I HepeMeHHOfI, C MPUMCHCHUCM I/1306pa)KeHI/I$I YUCJIOBBIX MPOMCIKYTKOB. Pemenne 3aga4d C
UCIOJIb30BAHUEM YHUCIIOBBIX (QYHKIUI M UX rpadukos. Vcnonab3oBaHue CBOWCTB M Ipa(MKOB JMHEHHBIX M KBaJApaTHUUHBIX (QYHKLUH, 0OpaTHOM

MPOMOPLIUOHAILHOCTH U (PYHKIIMH y=vX. ['padmyeckoe perieHne ypaBHEHUU W HEpaBEHCTB. VICmonb3oBaHHE OIepamuii HaJ MHOXKECTBAMHU U

BBICKA3bIBaHMAMH. VICIIONIb30BaHNE HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOW, YMCIIOBBIX HMPOMEXKYTKOB, WX OOBEIWHEHUU H
nepecedeHunil. [lpuMeHneHue mnpu peuieHUH 3a7ad CBOWCTB apU(PMETHYECKOM M TE€OMETPUYECKON MpPOrpeccud, CYMMHUPOBAHHS OECKOHEYHOU
CXOIAILEHCA TEOMETPUYECKON ITPOTPECCUMN.

MHosecTBa (4HCIIOBBIE, T€OMETpUYECKUX (Uryp). XapaKTepuUCTUUECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, IYCTOE, KOHEUHOE, OECKOHEYHOe
MHOecTBO. CriocoObl 3aaHusi MHOKecTB [lonMHOkecTBO. OTHOIIEHUS IPUHAAJIEKHOCTH, BKIOUEHUS, paBeHCTBa. Onepaiuy HaJl MHOKECTBaMU.
Kpyru Diinepa. Koneunsie u 6eckoHeYHbIE, CUETHBIC U HECUCTHBIE MHOXKECTBA.

VicTuHHBIE W JIO)KHBIE BBICKa3bIBaHUS, ONEPAIMH HaJ BBICKA3bIBAHUSAMU. Aneebpa evickazviganuil. CBs3b BBICKA3bIBAHUN C MHOXKECTBAMH.
KBaHTOpBbI CyliecTBOBaHUS U BCEOOUTHOCTH.

3akoHbl JOTUKU. OcHogHble 02udeckue npasuia. Perenue Jorndeckux 3ajad ¢ MCIOJb30BaHUEM KPYroB DWiepa, OCHOBHBIX 102UYECKUX
npagui.

YMmozakmroueHuss. OO0CHOBaHMS U JIOKA3aTeJIbCTBO B MareMaTtuke. Teopembl. Buabl MaTeMaTHyecKux yTBEPKIECHUU. Buovl dokazamenbcms.
Mamemamuueckas unoykyus. YmeepowcoeHus: obpamuoe OAHHOMY, NPOMUBONONONCHOE, 00PAMHOe NPOMUBONONONCHOMY OanHomy. lIpu3Hak u
CBOMCTBO, HEOOXOAMMBIE U IOCTATOUYHBIE YCIOBHUS.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpaguenus. Aneopumm Eexiuoa. Kumaiickas meopema 06 ocmamxax. Manas meopema @epma.
g-uunvle cucmemvol cuucienus. Pyukyus Jinepa, Yucio u cymma oeaumenetl HamypaibHO20 YUCa.

Panuannas mepa yria, TPUTOHOMETpPUYECKas OKPYKHOCTh. TpUTOHOMETpHYeckre (QYHKIMH 4ucel U yriaoB. DopMmynbl MpHUBEACHUS,
CJIOKEHMSI TPUTOHOMETPUYECKUX (QYHKIMHA, (GOpMynbl JBOMHOIO M MOJOBMHHOIO aprymenta. [IpeoGpa3oBaHue cyMMbl, pa3HOCTH B IIPOU3BEIECHUE
TPUTOHOMETPHUECKHUX (YHKIIHH, U HA00OPOT.

Hynu ¢yHKnuu, npoMexyTKH 3HAKOMOCTOSIHCTBA, MOHOTOHHOCTh. HamOomnbliee u HaumeHbllee 3HadeHue (yHkuuu. Ilepumonnueckue

GYHKIIMM 1 HAUMEHBIIHH 1epruo. YeTHbIe U HeueTHbIe PYHKIUU. QyHKyuu «OpobHas yacms yuciay Yy = {X} u «yenas uacmo yuciay Yy = [X] .

TpuronomeTprueckne (GYHKIIUM YHCIOBOTO aprymMenTa Yy =COSX , y=sSinX , y=tgXx , Yy=ctgX . CsoiictBa u rpaduku

TPUTOHOMETPUUECKUX (YHKITHIA.

OOpatHble TpUTOHOMETpUUECKUE (DYHKIMM, UX TJaBHBbIE 3HA4YEHHUs, CBOMcTBa U Trpaduxu. Tpuronomerpuueckue ypaBHeHHS. OTHOPOAHbIE
TPUTOHOMETPUYECKNE YpaBHEHMs. PelleHne MNpocTeMnX TPUTOHOMETPUYECKMX HepaBeHCTB. IIpocrelmme CcuCTeMbl TPUTOHOMETPUYECKUX
YpaBHEHUM.
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Crenenb ¢ JIeHCTBUTENBHBIM IOKa3aTeleM, CBOMCTBa creneHu. lIpocreiimme mnokasaTenbHble ypaBHEHUsI U HepaBeHCTBa. [lokazaTenbHas
dbyHk1Ms U €€ cBoiicTBa, U rpaduk. Yucno € u pyHKIusS y=e*.

Jlorapugm, cBoiictBa norapudma. Jecsatuunslii u HarypanbHblid sorapudm. IIpeoOpazoBanme sorapu(MUYECKUX BBIPAKCHUH.
Jlorapugmuueckue ypaBHeHHs U HepaBeHcTBa. Jlorapupmuueckas GyHkus u e€ cBoiicTBa U rpaduk.

Crenennas ¢pyHKuus 1 e€ cBOMCTBa U rpaduk. MppanuoHanbHble ypaBHEHHUS.

IlepBruyHbIE MPENCTABICHUS O MHOXKECTBE KOMIUIEKCHBIX uucel. /leticmeus ¢ KomniekcHulMu yuciamu. Komniekcno conpsaicénnvle yucua.
Mooyns u apeymenm uucna. Tpueonomempuueckas popma Komniexchozo uucia. Pewenue ypagrnenuil 6 KOMNIEKCHbIX YUCIAX.

Merton uHTEpBajOB Uil pelieHus HepaBeHCTB. IIpeoOpa3oBanHust rpagukoB (QYHKIMI: CIBUI, YMHOXKEHHE Ha YHUCIO, OTpPa)kKEHUE
OTHOCHUTEJIEHO KOOPAMHATHBIX Ocel. I'paduyeckre MeToapl pemieHus: ypaBHeHUH M HEPaBEHCTB. Pemienne ypaBHEeHHI M HEPABEHCTB, COACPIKAIINX
HEPEMEHHYIO 10/l 3HAKOM MOYJIS.

CucteMbl TOKa3aTENbHBIX, JIOTAQpU(OMUYECKUX M HPPAIHOHAIBHBIX ypaBHEeHUH. CHCTEMBl TIOKa3aTeNbHBIX, JOTapU(PMUYECKUX W
UppalMOHAIIbHBIX HEPABEHCTB.

B3aumnuo obparnbie pyHkumn. ['paduku B3auMHO 00paTHBIX (YHKITHIA.

VYpaBHEHUs, CUCTEMbI YPAaBHEHUH C ITapaMeTpoOM.

@opmyna bunoma Hviomona. Pewenue ypasHenui cmenenu gvluie 2 cneyudaivbHulx udos. Teopema Buema, meopema be3zy. [lpusooumvie u
Henpugooumvle mHozouneHvl. Ocnosnas meopema anzedpvi. Cummempuieckue MHo204aeHbl. Llenouucnennvle u yeio3Haunbvie MHO2OUIEHbL.

Huopanmoswvl ypasnenus. Llennvie opobu. Teopema Pepma o cymme K8aopamos.

Cymmbl u psodsl, MEMOObL CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaIUACEHUY OCUCMBUMENLHBIX YUCEN PAYUOHATLHBIMU.

Mnooicecmsa Ha KoOpOUHAMHOU NIOCKOCMU.

Hepasencmeo Kowu—Bynsxosckozo, nepaserncmeo Hencena, nepasencmesa o cpeonusx.

[Tonsarue npenena ¢pyHkuuu B Touke. [lonamue npedena pynkyuu 6 6eckoneunocmu. Acumnmomul epaguxa ¢ynxyuu. Cpagnenue beckoneyHo
manvix u beckoneurno oonvuuux. HerpepsiBHOCTh PyHKIMU. Ceoticmea Henpepvignvix yukyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts ¢ynkuuu. IlpousBognas ¢ynkuuu B Touke. KacatenbHast k rpaduky ¢yHkiuu. 'eomerpuueckuil u Qusnueckuii
CMBICI POU3BOAHOM. [Ipumenenue npouzeoonoi é ¢usuxe. IlponsBoanble 3neMeHTapHbIX QyHKIMi. [IpaBuna quddepenunpoanms.

Bropas npousBojHasi, ee reoMeTpUUecKuil 1 (PU3NYECKHI CMBICII.

Touku skcTpemyMa (MakcuMyma U1 MUHUMYMa). MccrienoBanue 3eMeHTapHbIX (PYHKUIMN Ha TOUKH SKCTpeMyMa, HauboJibliee 1 HauMeHbIlIee
3HaYeHHE C MOMOUIbIO MPOU3BOAHOU. [locmpoenue epaghuxos ynkyuii ¢ nomowpbio npouzeoonvix. llpumenenue npouszeo00Hol npu peuleHuu 3a0ay.
Haxooicoenue sxcmpemymos yHKyull HeCKOIbKUX NEPEMEHHbIX.

[TepBooOpasnas. Heonpenenennsiii uarerpai. [lepBooOpasnbie anemMeHTapHbIX GyHKIMMA. [Imomans kpuBomuHelHON Tpamenuu. DopMyna
Herorona-Jleitonuna. OnpeneneHHblil UHTETpall. Boiuucienue niowaoei RI0CKUx gueyp u 06vemos mei paujerus ¢ NOMOWbI0 UHMeZpaid.

Memoovl pewenus hynkyuonanvhvlx ypasHenuti u HepageHcms.

I'eomerpus
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[ToBropenue. Pemienne 3amad ¢ UCHONB30BAHMEM CBOWCTB (UTYp Ha IUIOCKOCTH. PemieHue 3agad Ha J0Ka3aTeNbCTBO M IMOCTPOCHHE
KOHTpIIpuMepoB. [IpumMeHeHre mpocTelmunx Joruueckux npaBui. PerieHue 3afad ¢ UCHOJIb30BAaHUEM TEOPEM O TPEYroJIbHUKAaX, COOTHOILIECHUHN B
MPSIMOYTOJIBHBIX TPEYTONbHUKAX, (PAKTOB, CBA3AHHBIX C YETHIPEXYTOJIbHHKAMH. PeleHne 3amad ¢ MCHOJNb30BaHWEM (PAKTOB, CBS3AHHBIX C
OKpYXHOCTSIMU. Perienue 3a7a4 Ha U3MEPEeHUs Ha TUIOCKOCTH, BBIYUCIICHUS UTHH U TUIoanel. Pewenue 3a0au ¢ NOMOub10 6eKmMopos U KOOPOUHAM.

Harnsanas crepeomerpust. [Ipusma, napaienenumnes], mnupaMmuia, TeTpadip.

OcHOBHbIE MOHATUS T€OMETPUU B TPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUU U CIEACTBUS U3 HUX. [lonamue 06 akxcuomamuieckom memooe.

Teopema Menenas ons mempasopa. IlocTpoeHrne ceueHuil MHOTOTPAaHHUKOB METOJIOM cienoB. LlentpansHoe nmpoektupoBanue. [locrpoenue
CEUYEeHUU MHOTOTPAaHHUKOB METO/I0M MPOEKIUH.

CkpeuuBarouiecs npsiMble B IPOCTPAHCTBE. YTOJI MEXAY HUMU. Memoobl HaxodcoeHus: paccmosnuti Mextcoy CKpeuusaouuMucs npsiMolMu.

Teopembl O mNapauIeNbHOCTH MPSIMBIX M IUIOCKOCTeM B mpocTpaHcTBe. [lapannensHoe mpoekTupoBaHWe W H300pakeHue ¢uryp.
l'eomempuueckue mecma mouex 8 npocmpancmee.

[lepneHIUKYNISIpHOCTh MPSAMOM U IUIOCKOCTH. OpToroHanbHOe mpoekTupoBaHue. Hakionnele u mpoekuuud. Teopema o0 Tpex
NePHEHINKYIISIPaX.

Buovi mempasopos. Opmoyenmpuueckuii mempa’op, KAPKACHuIL mMempasop, pasHocpauHulil mempadop. lIpamoyzonvHulii mempasop.
Meouanwt u bumeouanvl mempas’opa.

Jlocmpausanue mempasopa 00 napaiienenuneod.

Paccrostamst Mmexay ¢purypamu B mpoctpancTBe. OONIHA MePICHAUKYISIP ABYX CKPEIIUBAIOIINXCS MPSMBIX.

Yrael B mpoctpaHcTBe. [lepneHaukymsipHble MIOCKOCTU. [lnowads opmoeonanvHoti npoexyuu. IllepnenouxynsipHoe ceuenue NpusMbl.
Tpexepannviti u mHozozpantwli yeon. Ceoticmea NAOCKUX Y2108 MHo2oepanno2o yaaa. Ceoticmea naoCKux u 08Y2PaHHbIX Y2llog8 mpexspanHo2o yeida.
Teopembl KOCUHYCO8 U CUHYCO8 OJisl MPEXSPAHHO20 Yeild.

Bunel MHOTOrpaHHUKOB. Pazeepmku muocoepannuka. Kpamuativuue nymu na nosepxnocmu MHO202PAHHUKA.

Teopema Jtinepa. 1IpaBuibHbIE MHOTOTPAHHUKH. /[80TicMBEHHOCMb NPABUTLHBIX MHO202DAHHUKOS.

[Tpusma. [Mapamnenenunen. CpoiicTBa mapamuienenumnena. [Ipsmoyronbusiii napawienenumnes. HaknoHHbIe TPU3MBI.

[Mupamuna. Buasl nupamMu. DNeMEHTHI MpaBWIbHONW NUpaMuibl. [IupaMuasl ¢ paBHOHAKIOHEHHBIMU peOpaMH W TPAHSMHU, UX OCHOBHBIE
CBOJIICTBA.

[Inomanm moBepXHOCTE MHOTOTPAHHUKOB.

Tema Bparenus: MWIMHAP, KOHYC, map u cepa. CedeHus: NUIMHIpa, KoHyca u mapa. [[lapoBoit cerMeHT, IapoBO#l €0, MAapOBOM CEKTOP
(KoHYC).

VYceuennas mupamMua U yCEUSHHBIN KOHYC.

Onemenmsi cpepuueckou ceomempuu. Konuveckue cevenus.

KacarenbHble npsMble U MI0cKOCcTU. Brincanusie 1 onucanuble chepbl. Kacarowuecs cghepvl. Kombunayuu men spawjenus.

BexkTtops! n koopanHatel. Cymma BEKTOPOB, YMHOKEHHE BEKTOpPA HA YHUCIIO. YTOJI MEXKIy BeKTopamu. CKaJlsipHOE TPOU3BEACHUE.

VYpaBHenue miockoctu. DopMynia pacCTOSHUS MEXKIY TOUYKaMHU. YpaBHEHHE cdepbl. Popmyna paccmosnus om mouyku 00 HIOCKOCHU.
Cnocobul 3a0anus npAmMot ypasHeHUuaMuU.
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Pewenue 3a0au u 0oxkazamenbcmeo meopem ¢ NOMOWbIO 8EKMOPOS U MEMOOOM KOOPOUHAM. DieMeHmbl 2eoMempu Macc.

[Tonsatue ob6bema. OOBEeMBI MHOTOTpPaHHUKOB. OOBEMBI TeN BpalieHus. Axcuomvl obvema. Bvieod popmynr obvemos npsamoyeonrbHozo
napanneienuneoa, npusmsl U nUpamudsl. Popmynst 0Jis HAX0HCOeHUsE 00bema mempad’0opa. Teopembi 06 OMHOULEHUAX 00BEMOS.

Ipunoocenus unmezpana K 8blyuUcieHU0 06vemMos u nogepxnocmeti mein spaujenus. Ilnowaos cghepuueckozeo nosica. Obvem wWapo8o2o Clos.
Ipumenenue 06vemo86 npu peuieHuu 3a0ay.

[Tnomane chepsr.

Paszeepmra yununopa u konyca. Ilnomans TOBEpXHOCTH IUIMHIPA U KOHYCA.

KoMOuHanuu MHOrOrpaHHUKOB U T€JT BPALLECHUS.

[Tono6ue B npoctpancTse. OTHOLIEHUE 0OBEMOB U IUIOIIAIEH TOBEPXHOCTEN MOAOOHBIX PUTYP.

suoicenus 6 npocmparcmee: napaiiellbHulli NEPEHOC, CUMMEMPUs. OMHOCUMETILHO NIOCKOCMU, YEHMPAIbHAS CUMMEMPUs, NOBOPON OMHOCUMENLHO
NPSAMOI.

IIpeobpazosanue nodobus, comomemus. Peulenue 3a0a4 Ha NIOCKOCMU C UCNONb308AHUEM CIEPeOMeMPULecKUx Memooos.

BeposATHOCTH U CTATHCTHKA, JIOTHKA, TEOPHUS rPadoB 1 KOMOMHATOPHKA

[ToBropenue. Hcnonb3oBanue Tabiuil W AMarpamMMm JUisl TOPEJCTaBICHUs] JaHHBIX. PermieHue 3amad Ha TPUMEHEHUE ONMHUCATEIbHBIX
XapaKTePUCTUK YHUCIOBBIX HAOOPOB: CpeJHUX, HAMOONBIIEr0 W HAMMEHbBIEro 3HAYEHHS, pa3Maxa, JUCIEPCHUH U CTAaHAAPTHOTO OTKJIOHEHUS.
Breruncnenne 4acToT W BEpOSTHOCTEH COOBITHI. BbIUMCICHHE BEpOSATHOCTEH B OMBITAX C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMH HCXOJIAMHU.
Hcnonk3oBaHne KOMOWHATOPHKHU. BbIuncieHne BeposSTHOCTEW HE3aBUCUMBIX coObITH. Vcmonb3oBaHue GOpPMyINbl CIOKEHUS BEPOSITHOCTEH,
nuarpaMm Disepa, AepeBa BeposTHocTel, hopmyibl bepHysm.

Beposimnocmnoe npocmpancmeo. Axcuomvl meopuu eposimnocmel.

VYcnoBHas BeposATHOCTD. [IpaBuiio ymMmHOKeHUs BeposiTHOCTENH. DopMmylia mojHOW BeposTHOCTH. @opmyna baiteca.

JluckpeTHble ciyyaliHble BETMYUHBI U pacnpeneneHus. CoBMeCTHbIE paciipeenenus. Pacnipeenene cyMmMbl U TPOU3BEICHHS HE3aBUCUMBIX
CIIy4alHBIX BEIWYMH. MaTeMaTH4eCKOE OXKWJAHWE W [UCHEPCUs CIIy4YalHOW BEIWYUHBL. MaremMaTH4ecKoe OXUIAHUE W JUCIEPCHUS CYMMBbI
CIIy4alHbIX BEJIMYUH.

bunapnas cnydaiiHas BenuuuHa, pacnpeneiieHue bepHymu. ['eomerpuyeckoe pacnpeaesneHue. buHOMHaIbHOE pacHpelereHue U €ro
CBOICTBa. [ Uunepeeomempuueckoe pacnpeoenerue u e2o c8olcmaa.

HenpepsiBHble cinyyalinbie BenuuuHbl. [I10THOCTE BeposTHOCTH. DYyHKIMS pacnpeaeseHns. PaBHoMepHOe pacnpeeneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanbsaoe pacnipenenenne. Oynkmus Jlammaca. [lapameTpsl HOpMaIbHOTO pacmpeeeHusl.
[Ipumepsl ciydaliHbIX BENWYHH, MOJYUHEHHBIX HOPMAaJIbHOMY 3aKOHY (TOTPEIIHOCTh WM3MEpPEHUi, pPOCT 4YenoBeka). [JenmpanvHas npedenvHas
meopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema bepuynnu. 3akon 60nrvuux uucen. Boibopounsiti Memoo usmepeHus 6eposimHocmell.
Ponb 3axona 6onvwux yucen 6 nayke, npupooe u oowecmae.
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KoBapuanus naByx cinydailHeix BenuuuH. [loHsitue o xodddummente koppensinuu. COBMECTHbIC HAONIONCHUS IBYX CIYYalHBIX BEIMYHH.
Buibopounwiii kosghgpuyuenm xoppensayuu. Jluneiinas peepeccusi.

Cmamucmuyeckas eunomesza. Cmamucmuxka kpumepus u ee yposeHv 3uauumocmu. llpoeepka npocmeuwux cunomes. IOmnupuueckue
pacnpeoeneHus U Ux ces3b ¢ meopemudeckumu pacnpedenenusmu. Paneosas koppensayus.

Ilocmpoenue coomeemcmeuil. HnvekmusHwle u clopvekmugHvle coomeemcmsus. buekyuu. /Juckpemnas nenpepvignocmo. lpunyun Jupuxie.

Koouposanue. Jleouunas 3anuco.

OcnosHuvle nouamusa meopuu epagos. /epesvs. /[gouunoe oepego. Cesasnocmv. Komnonenmul céaznocmu. I[lymu na epaghe. Diinepogvl u
L'amunomonoswl nymu.

B npedmemelx pesyiomamax u CO()eprCaHuu KYypCU60OM svioener mamepuai, He 6blHOCﬂLL;MﬁCﬂ Ha umocoeyro ammecmayuio.
10 kaacc (204 yaca)

BBoanoe nmosropenne (84)

JeiicTBuTEIbHBIE yncaa (129)

Harypanbnble u nensle yucna. Jlenumocts uucen. OCHOBHas Teopema apU(pMETUKHM HaTypallbHBIX ducelsl. PanmoHanbHble, HppalMOHAIIBHBIE,
JEHCTBUTENbHbBIE YMCIIa, YUCIIOBas npsMas. UuciioBble HEpaBeHCTBA. AKCHOMATHKa JEHCTBUTEIBHBIX uucesl. Moayidb JEHCTBUTENIBHOIO YHUCIA.
Meron MaTeMaTUYECKON MHIYKIIUH.

Yuciosbie pynkuun (114)

Onpenenenue 4ucioBoi GyHKIMU U criocoOb! e€ 3aaanus. CoiicTBa GpyHkuuil. [leppuonnyeckue n oopaTHble QyHKIMH.

Tpuronomerpuueckne GpyHkuun (244)

YucnoBas okpykHOCTb. OnpesieseHrne cuiyca, KOCUHyca, TaHT€HCa U KoTaHreHca. TpuroHomerpudeckue (pyHKIUHM, X CBOHCTBA U IpaduKH.
[TpeobpazoBanue rpadukoB. OOpaTHbIE TPUTOHOMETPUUYECKHUE (PYHKITUH.

IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPasKkeHUH. TPUTOHOMETPHYECKHE YPABHEHHUsI U HepaBeHCTBa (324)

Tpuronomerpuueckue ¢opmyisl. [Ipocreiine TPUroHOMETPUUECKHE YPABHEHMSI U HEpaBEHCTBA. MeTO/bl pelIeHHs] TPUTOHOMETPUYECKHX
YPaBHEHHUI: METOJ 3aMEHbl NEPEMEHHOW, METOJ DAa3JIoOKEHHs HAa MHOXXWUTEIH, OJHOPOJIHBIE TPUTOHOMETpHuYeckHe ypaBHeHus. IIpocreitmne
TPUTOHOMETPHUUECKHUE HEPABEHCTBA.

IIponssonnas. Ilpumenenne nponssoanoii (304)

OrnpezenieHrie  YUCIOBOM TMOCIEAOBATEILHOCTH, CIIOCOOBI €€ 3amaHus W CBOWCTBa. lIpemen YMCIOBOM TOCIENOBATEIHLHOCTH, CBONCTBA
cxoAAIMxcs nociuenaoBatensHocTeil. Cymma 6ecKOHEUHOM reomeTprueckoii mporpeccuu. [penen GpyHkumn Ha OECKOHEYHOCTH U B TOUKE.

3anayu, NpUBOJALINE K TMOHATUIO MPOW3BOJHOM, BbIUMCIEHHE MPOoU3BOJHBIX. [loHATHE mpousBogHON N-To mopsaka. Juddepenumponanue
cioxxkHor pynkumu. uddepenmpoBannue oOpaTHON GYHKIUH.
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VYpaBHeHue kacarenbHON K rpaduky ¢yHkuuu. [IpuMeHeHne mpou3BOAHON ISl MccaenoBaHuA (PYHKIIMM HAa MOHOTOHHOCTb U SKCTPEMYMBI.
[IpumeHeHre MPOU3BOMHOM Al MOKAa3aTENbCTBA TOXKAECTB M HepaBeHCTB. Iloctpoenue rpadukoB ¢ynkuuil. [IpumeneHue mpous3BOIHOM s
OTBICKaHUsI HANOOJIBIIEr0 U HAMMEHBIIIETO 3HAYCHUI HETIPEPhIBHOW (DYHKIIMK Ha MPOMEXKYTKE. 3a1a4u Ha ONTUMHU3AIHIO.

Kommuiekcnble yuciaa (94)

KommuiekcHple uncina U apupMeTHUecKue ACUCTBUS Haa HUMHU. KOMIUIEKCHBIC YMCIa M KOOpPJIWHATHAS IJIOCKOCTh. TpPHUTOHOMETpHUYECKas
dopma 3anucu KoMILIEeKCHOro uucia. KoMmimiekcHble uncna U KBaJlpaTHble ypaBHEHUs. Bo3BeneHne KOMIUIEKCHOTO YMCiia B CTeNeHb. M3BieueHue
KBaJPaTHOTO M KyOMYECKOTO KOPHS U3 KOMILJICKCHOTO YUCIIa.

IIpsimble 1 MJI0CKOCTH B pocTpancTie (384)

OCHOBHBIC TIOHATHUSI CTEPEOMETPUH (TOUYKA, MpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO). [lomamue 06 axcuomamuueckom cnocoboe noCmpoeHus
2eomempuu.

Ilepecekaromuecs, napajieibHble M CKPEIIMBAOIINECS MIPsMbIE. YTOJI MEXKIY NPSIMBIMU B NPOCTpaHCTBE. [leprneHInKyIsspHOCTh IPSMBIX.
[lapaiienbHOCTh UM NMEPHNEHAUKYIISIPHOCTh MPSMOM U IUIOCKOCTH, IPU3HAKM M CBOMCTBa. Teopema o Tpex mneprneHaukyispax. llepnenaukynsp u
HAKJIOHHAs K IUIOCKOCTH. YTOJI MEKy NPSAMOM U IIJIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEH, NEPIEHANKYIIIPHOCTD INIOCKOCTEH, IPU3HAKYU U CBOMCTBA. /[ByrpaHHbIN yroJl, JMHEHHBIN yroa ABYTPaHHOTO yIJa.

PaccrositHust oT TOYKM 10 MIIOCKOCTH. PaccTosiHre OT mpAMoil 10 MIOCKOCTH. PaccTosiHne MexAy mapajyiedbHbIMU IUIOCKOCTSMU. PaccTosiHue
MEXIY CKPELIMBAIOIIMMUCS MPSMbBIMHU.

[TapamnensHoe npoekTHpoBaHue. OPTOroHaIbHOE MPOEKTUpOBaHME. [[10Wadb OpmMO2OHANLHOU NpOeKyuu MHO20y2oabHUKa. VI300paxeHue
MPOCTPAHCTBEHHBIX GUryp. [lenmpanvHoe npoekmuposanue.

Muororpannuku (144)

Bepunsl, peOpa, rpaHu MHOTOTpaHHUKa. Pazgepmka. Muozoepannuie yenvi. Buinykavie mnozoepannuku. Teopema Jiinepa.

[Tpu3sma, ee ocHOBaHUS, OOKOBBIE pedpa, BbICOTa, OOKOBas MOBEpXHOCTh. [IpsMas n HakinoHHas npusma. [IpaBuneHas npusma. [lapamnenenunen.
Ky®.

[Tupamuna, ee ocHoBaHUE, OOKOBBIE peOpa, BbICOTa, OOKOBasi MOBEPXHOCTh. TpeyroibHas nupamuja. [IpaBunbHas nupamuga. YceueHHas
ApaMua.

Cummetpuu B KyOe, B MapaylJIeNENUIE e, 8 npusme u nupamuoe.

Tonamue o cummempuu 8 npocmparcmee (YeHmpaibHas, 0Ce8as, 3ePKAIbHAS).

Ceuennst MHOrorpanHukoB. [locTpoeHne ceueHui.

[IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX (TETPadp, KyO, OKTadIp, JOAEKAdIP U UKOCAIP).

BexkTopsi (84)

JlexapToBbl KOOpAWHATHI B TpocTpaHcTBe. DopMyna pacCTOSIHHS MEXAYy IBYMs TOUKaMH. YpaBHEHUs cdepbl u niockocmu. Popmyna
PAcCmosaHUsL OM MOYKU 00 HIIOCKOCHU.

Bexropsl. Moayinb BekTopa. PaBeHcTBO BeKTOpOB. Cll0KEHUE BEKTOPOB U YMHOXKEHUE BEKTOPA HAa YUCIIO. YTOJI Mex Ay BekTropamu. KoopanHaTsl
BekTopa. CkansipHOe pou3BeieHne BeKTopoB. KomnHeapHbie BekTopbl. PasnoxkeHne BeKTopa o JByM HEKOJUIMHEApHbIM BekTopaM. KommanapHsie
BEKTOPBI. Pa3ioxeHne no TpeM HEKOMIUIAHAPHBIM BEKTOPAM.
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Kom0nnaropuka u BeposiTHOCTD (74)

ITpaBuno nepedopa. [lepectaHoBkM U coueTaHus. BeIOop HECKOJIBKUX 371eMeHTOB. buHOMuHanbHbIe K03 duuenTsl. CaydaiiHble COOBITHS U UX
BEPOSITHOCTH.

IHoBTopenue (114)

Pemenune paunoHanbHBIX YpaBHEHUH U HepaBeHCTB. CHCTEM ypaBHEHHH C ABYMS IEpeMEHHBIMH. T0X/1eCTBEHHbIE PE0OPa30BaHMs BEIPAKEHUIA.
HeiictButenpHble uucia. YucnoBele GyHkuuu. TpuroHomerpuueckue ¢(yHkuuu. IIpeoOpazoBaHHe TPUTOHOMETPUYECKHUX BbIpaxkeHUH. Perienune
TPUTOHOMETPUYECKUX BhIpaXKEHUN. Pemenue TpuronomeTpudeckux BolpaxkeHuil. [Iponssonnas. [IpuMeHenre npons3BoaHOM.

11 knace (204 yaca)

IMoBTOpenue matepuasa 10 kiaacca (44)

MHuoroujiennl (104)

MHorouseHs! OT OIHON NEpEMEHHONH. MHOrouIeHb! OT HECKOJIBKMX IIEPEMEHHBIX. Y PABHEHNUS BBICIINX CTEIIEHEN
Crenenu u kopHu. CreneHHnbie pyHKuuu (244)

[TonsiTre KOpHA N-i CTEeNeHU U3 AeUCTBUTENBHOTO yncia. OyHkiuu Y =4/ X , uX cBoicTBa u rpaduku. CBolicTBa KOPHS N-ii CTENEHHU.

[TpeoOpazoBanue BeIpaXXEHH, collepKaluX paaukansl. O600IeHne NoHATUs O Mokasarese creneHu. CteneHnple QyHKIMU, UX CBOMCTBA U
rpaduxu. M3BieueHne KopHs U3 KOMIUIEKCHOTO YHCIa.

IToxa3zarenbHas u norapupmudeckast pynkonu (314)

[TokazarenbHas pyHKuMs, ee cBoiicTBa U rpaduk. [TokazarensHble ypaBHeHUs. [loka3zaTenbHbIe

Hepasenctsa. [lonarue norapudma. Jlorapudmuueckas ¢pyHkius, ee coiictsa u rpaduk. CoiicTBa morapudmos. Jlorapudmuueckue
ypaBHeHus. JlorapupmMuyeckue HepaBEeHCTBA.

JuddepenurpoBanue nokazaTeabHON U JorapupMUUecKon (PyHKIMHA.

IlepBooGpa3nas u nunterpa (94)

[TepBooOpasHas u HeompeAenéHHbIM UHTerpan. OnpenenéHHbId UHTErpal, ero BHIYUCICHHE U CBONCTBA. BhIuncieHue Iuioniaaei miocKux
¢uryp. [Ipumepsl npuMeHeHHsI UHTErpaja B pU3UKE.

DJIeMeHThI TeOPUH BEePOATHOCTEH 1 MaTeMaTH4eckoi cratuctuku (104)

BepositHocTh 1 reomerpusi. He3aBucumble MOBTOPEHUS UCTIBITAaHUM ¢ IByMs HcxoaaMu. CTaTUCTHYECKHE METOIbl 00paboTKH MH(pOpMaLIUH.
l"ayccoBa kpuBasi. 3aK0H OOJBIINX YHCEN.

YpaBHenusi u HepaBeHcTBa. CucTeMbl YpaBHEHUIT U HepaBeHCTB (294)

PaBHOCUIIBHOCTH ypaBHEeHMIA. OOIIME METOBI PELICHUS YpaBHEHHUH. PaBHOCHMIIBHOCTh HEPaBEHCTB. Y PaBHEHHS U HEPABEHCTBA C MOIYJISMHU.
HppanvoHanbHbIE YpaBHEHNS U HEPABEHCTBA. Y PABHEHHUSI M HEPABEHCTBA C ABYMs IEPEMEHHBIMH. J[0Ka3aTenbCTBO HEpaBeHCTB. CUCTEMBI ypPaBHEHUM.

Metoa xoopauHat B npocrpancrse (154)

KoopaunaTsl TOukH U KOOpAUHATH BekTopa. CKalsipHOe MPOU3BEACHUE BEKTOPOB. JIBIKEHHUS.
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Hummnap. Konye. ap (174)

IMonarue uumunapa. Ilnomane nosepxuoctu muuHapa. [lonarue konyca. Ilnomans noBepxHocTr KoHyca. Y ceueHHbI konyc. Chepa u map.
VYpasuenue cpepsl. B3anumuoe pacnonoxxenue chepsl u miockoctu. KacarenpHas miockocTs K chepe.

O0bemblI Tea (174)

O0bem mpsiMOyTroJbHOTO mapauienenuneaa. O0bemMbl NpsMON MpU3Mbl M HWIMHAPA. OObeMbl HAKIOHHOM NMPHU3MBI, MUPAMUIBl U KOHYCA.
O06mwem mapa u wiomaas chepsl. OGbEMbI HIAPOBOIO CETMEHTA, IAPOBOIO CJIOS U IIAPOBOT0 CEKTOPA.

Pemenne 3aga4 ¢ napamerpom (144)

Pemenue MHENHBIX, KBaIpaTHBIX YPABHEHUM C IapaMeTpoM. PerieHne nppanuoHalbHbIX YPAaBHEHUN C TapaMeTpoM. PellleHne HepaBeHCTB ¢
napaMeTpoM. PerieHre HepaBeHCTB ¢ TapaMeTpoM 101 3HaKOM MoayJisl. JInHelHble ypaBHEHMs U HEpaBEHCTBa C lTapaMeTpamHu.

VYpaBHeHMsI ¢ mapaMeTpoM IOJ 3HAakoM Monyisa. KBajgpaTHele ypaBHEHHs M HEpPaBEHCTBA C INapamMeTpoM. PanmoHaibHbIE HEPABEHCTBA,
conepxame napamerp. MppanuoHanbHBIE YpaBHEHHS C IapaMeTpoM. TpHUTOHOMETpHUYECKHE YpaBHEHHs ¢ mapamerpoM. Jlorapudmuueckue
ypaBHEHMs U HepaBeHCTBA. MccnenoBanue QyHKIMM, coaepKalleil mapamerp, IeMeHTapHbIMU MeTojamu. ViccienoBanue QpyHKIUM, coxeprKalei
napaMmerp, ¢ HIOMOIIbIO IIPOU3BOJHOM.

IloBTOpEeHue Kypca crepeomerpuu (84)

[TapamienpHOCTH IPSAMBIX U IIOCKOCTEN. [IepIIeHIMKyYIAPHOCTD NMPSAMBIX U INIOCKOCTEN

Bekropsl B npocTpancTBe. MeToj KoopauHat B npoctpaHcTse. Lununap, konyc, map. [lnomane nosepxHoctu. OO6bEMBI IPSIMOYTOIBHOTO
napajuiejenune1a, IpsMoi Ipu3Mbl, HUIMHAPA

OOBEMBI HAKIIOHHOH MPU3MBI, MUpaMUIbl, KoHyca. O0BEM 1apa U miomaab chepbl

Hrorosoe nosropenue (164)

IIpeoOpa3oBanue BBIpAXEHUH, BKIIOYAIOMIMX apH(MeTHUecKue omnepanuu. TpuroHoMerpudeckue ¢GyHKIMU. TpUTrOHOMETpUUYECKHUE
ypaBHeHud. Crenenu u KopHHU. CTeneHHble pyHKINUN

ITokazarenbHast (yHkuus. IlokasarenbHble ypaBHeHHMS M HepaBeHcTBa. Jlorapudmuueckas (QyHKUUSA, JorapupMHUUECKUE YpaBHEHHUS U
HepaBeHcTBa. [lepBooOpa3Has u uHTerpain. YpaBHeHus: U HepaBeHCTBA. CUCTEMbl YpaBHEHUI U HEPABEHCTB.

TemaTn4yeckoe nuIaHnpoBaHue y4eOHoro npeamera «MaremaTuka»
(Yriy0JieHHbIN YPOBEHB)

Ne n/mt HaumeHnoBaHue pasnienos, TeM KomuuectBo yacos
10 kaace
1 BBo/1HOE TIOBTOpEHNUE 8
2 JleficTBUTENbHBIE YKCIIA 12
3 YucnoBsle GyHKIIMU 11
4 [TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN 20
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5 Tpuronomerprudeckue GyHKIIUNA 24
6 [lepneH IUKYISIPHOCTD NPSIMBIX U INIOCKOCTEN 18
7 TpuronomeTpudeckue ypaBHCHH 10
8 [Ipeo6pa3oBaHysi TPUTOHOMETPUUECKUX BbIPAXKEHUN 22
9 MHOTOrpaHHUKH 14
10 KomruiekcHbie yncia 9
11 [TpousBogHas 30
12 BekTopbl B mpocTpaHCTBE 8
13 KomMbunaTopuka 1 BEposiTHOCTb 7
14 IToBTOpeHune 11
Hroro: 204 yaca
11 knace
1 MHorouseHsl 10
2 Metoa KOOpAUHAT B IPOCTPAHCTBE 15
3 Crenenn u kopau. CTeneHHbIe (QYHKIINA 24
4 [{ununp, KoHyc, map 17
5 IToka3zarenbHas u norapupmudeckas GyHKIUN 31
6 O6bembl TEN 17
7 3amaun ¢ mapameTpom 14
8 IlepBooOpasHast m MHTETpA 9
9 YpaBHeHus 1 HepaBeHCTBA. CHCTEMbI YpaBHEHHH U HEpaBEHCTB 29
10 DJIEMEHTHI TEOPUH BEPOSITHOCTEN M MAaTEMaTHYECKON CTATUCTUKH 10
11 [ToBTOpeHue 28

Hroro:

204 yaca
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