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IlosicHuTEILHAS 3aMUCKA

Jannast pabodasi mporpamMma sIBJISICTCS 4aCThI0 OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBI CPEIHEro o01mero odpazoBanuss MyHUIIUTIAIBHOTO
obmeobpazoBatenbHOro yupeskaeHus jauieid Nel TyTaeBCKOro MyHHIIMIAIBHOTO pailOHa, YTBEPXKAEHHOW mpuKa3zoMm aupekTopa oT 06.04.2018r.
Ne100/01-09 «O6 yTBepxkIeHUN OCHOBHON 00Opa3oBaTEIbHOM MPOrpaMMBbI CpeTHEro 00miero o0pa3oBaHus» 1 0011e00pa30BaTENbHBIX YUPEKICHHH,
pean3yonX OCHOBHYIO 00pa3oBaTelibHYIO IPOrpaMMy B CETEBOM (popme Ha OCHOBE JOTOBOpA.

Pabouas mporpamma yuebHoro npeamera «MaremaTrkay (YriyOJIeHHBIH YPOBEHB) COCTAaBIICHA HA YPOBEHBb CPEJHEro o0IIero 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 M 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 (eepalbHOr0 TOCy1apCTBEHHOT0 00pa30BaTeIbHOrO
CTaHJapTa CPeTHEro 001Iero 00pa3oBaHusm»;

2. Ilpumepnass ocHOBHas oOpa3zoBaTelbHas mporpamMma cpeaHero oomero obOpazoBanusa. OnpoOpeHa peimieHueM ¢eaepalbHOro
y4e0HO-METOIMIECKOr0 00beTUHEHHS 110 00IIeMy 00pa3oBaHut0 (TPoTokoi oT 28 utoHs 2016 1. Ne 2/16-3);

3. IIpuka3 MunucrepctBa npocsenienust Poccuiickoit ®enepaunuu ot 28 nexadbps 2018r. Ne345 «O denepanbHOM nepeyHe Y4eOHUKOB,
PEKOMEHIYEMBIX K MCIIOJIB30BAaHUIO IIPU peasIn3allii UMEIOIIUX IOCYAapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTENIbHBIX IPOrPaMM HA4aJIbHOTO OOILEro,
OCHOBHOT'O 00IIero, CpeTHEro 0011ero 00pa3oBaHus» (C U3MEHEHUSIMU U IOTIOJTHEHUSIMHU);

4. TlocranoBnenne ['maBHOTO TocymapcTBeHHOro Bpaua P® ot 29 nexabps 2010r. Nel89 «O6 yrBepxknenuu Canllun 2.4.2.2821-10
«CaHUTapHO-3I1IEMUOJIOIMYECKHe TpeOOBaHMS K YCIOBUSAM U OpraHHU3aluy 00yueHHs B 00111e00pa30BaTeIbHbIX YUPEKACHUAX» (C U3MEHEHUSIMHU U
JIOTIOTHEHUSIMH);

5. OcHoBHBIE 00pa3zoBaTenbHbIE MPOorpaMMbl PecypcHoro neHnTpa 1 ba3oBbIX yupexieHui, yTBepKIEHHbIE COOTBETCTBYIOIUM 00pa3oM;

6. Ilpumepnas mnporpamma mo Maremaruke st 10-11 kmaccoB. ba3oBblii u  yriyOn€HHBIM  ypoBeHb/YueOHOe TiocoOHMe s
oOmeoOpa3oBarenbHbIx opranuzanuii [T.A. Bypmuctpoa]. — M.: [Ipocsemenue, 2018;

7. Asrtopckas nporpamma M.U. 3y6apesoii, A.I'. MopakoBuya «Anredpa U Hadajla MaTEMaTHYECKOTO aHainu3a (yriiyOnEHHBIN ypOBEHB)»
/pexoMeHI0BaHHOM MuHUCTepcTBOM 00pa3oBaHus U Hayku PD. — M.: «MHuemo3unay, 2018 T;

8. YueOHsIii man PecypcHoro nenTpa 1 ba3oBbIX yUpexkIeHHH, yTBEPKAEHHBIE COOTBETCTBYIOIUM 00pa3oMm;

9. T'onoBoii KajeHIapHBIN TpaduK.

Pabouast mporpamma pazpaborana Ha ocHoBe «lIpumepHOl Tporpammbl o matematuke st 10-11 kmaccoB. ba3oBwiii u yriayOiaeHHBIN
ypoBeHb» (aBTOp-coctaBuTenb T.A. BypmucrpoBa) um aBropckoii mporpammbl M.M. 3ybGapeBoit, A.I'. MopakoBuua «AnreOpa u Havana
MaTeMaTH4ecKoro aHaimsa (yriyOoiaEHHBIN ypOBEHB)» /peKOMEHI0BaHHONH MUHHUCTEpCTBOM 00pa3oBanus u Hayku PD. — M.: «Muemo3unay, 2018 r.,
KOTOpBIE B3ATHI 0€3 n3MeHeHu. V3ydeHne TeM anreOpbl 1 reOMeTpuH BeAETCs 0JI0KaMH (IIOCIE0BATENBHO).



Pabouas nmporpamma peanusyeTcs ¢ UCIOJIb30BaHHEM CIIEAYIONIET0 y4eOHOT0-METOJUIECKOT0 KOMIUIEKCA:

e Mopakosuu A.I'., CeménoB II.B. Maremaruka: anreOpa ¥ Havajla MaTeMaTHYeCKOro aHaliu3a, reoMeTpus. Anredpa W Hadaja
MaTeMaTHYECKOTo aHanu3a (0a30BbIii U yriryonéHHeli ypoBHH). 10 Kitace /yuyeOHHK JUTsi 001e00pa3oBaTeNbHBIX yUpekacHH B 2-X yacTax. — OO0
"MOLL MHEMO3HNHA", 2019.

e Mopakosuu A.I'., CeménoB II.B. Maremaruka: anreOpa M Hadajga MaTeMaTH4YEeCKOro aHaiu3a, reomerpus. AnreOpa U Hayana
MaTeMaTHYECKOTo aHanu3a (0a30BbIid U yriryOonéHHbId ypoBHH). 11 Kitace /yueOHHK [UIsi 001e00pa3oBaTeNbHBIX yUpekacHH B 2-X yacTax. — OO0
"MOLL MHEMO3HNHA", 2020.

e Teomerpus, 10-11: yueOHuK 11 obmeoOpazoBarenbHbix yupexacauii/ JI.C. AranacsH, B.®. Byry3os, C.b. Kagomies u np. — M.:
[Ipoceemenue, 2017.

B cootBerctBuu c IlomoxkenueM o (opmax, NEPUOAMYHOCTH, MOPSJIKE TEKYIIEr0 KOHTPOJS YCIIEBAEMOCTH, CECCHOHHBIX HCHBITAHUN WU
IpOMEXyTOUHOU aTTtectanuu obOydarommxcst 10-11 kIaccoB u ¢ 1enbl0 KOHTPOJS YPOBHS (DaKTHYECKOTO OCBOCHHUS MPOTPaMMBI TEKYIIETO Tojia
oOydeHus TaHHOM paboueil mporpaMMoil MpeyCMOTPEHBI CECCHOHHBIE UCTIBITAHUS B paMKax 3uMHei (1-2 nexens nexadps) u Becenneit (1-2 nemens
Masi) 3a4ETHBIX CECCHI B CIeayIoNMX (hopmax:

Krnacc 3uMHsIS ceccus Becennss ceccus
10 xyacc KonrpomnsHas pabora KonTposnbHas pabora
11 kmacc KoHnTtposbHas padota KontponbHas pabora

IIpomexxyTouHas aTTecTalysi NPOBOAUTCA B cooTBeTcTBUM ¢ [lomokeHnem o ¢opmax, NEpUOJUYHOCTH, MOPSAKE TEKYIIEro KOHTPOJIs
yCIIEBAEMOCTH, CECCHOHHBIX HCIBITAHUI U MPOMEXYTOUHOM aTTectanuu obydaromumxcs 10-11 kgaccoB ¢ 1eNbl0 YCTaHOBJIEHUS YPOBHSI JOCTHIKEHUS
IUTAHUPYEMBIX PE3YJIbTaTOB OCBOEHHs yueOHOro npeaMera. OTMeTKa 3a MPOMEXYTOUHYIO aTTECTAIMIO MTPEJICTABIsAET COO0M HHTErpUPOBAHHBIN 3aUET,
BBIBOJIUTCSI KaK cpefHee apu(pMETHUYEeCKOe U3 OTMETOK 3a MOJIYTOAUs U OTMETOK 3a CECCHOHHBIE MCIBITaHMS (IIPU MX HAIMYMHU) B COOTBETCTBUHU C
IIPaBWJIAMU MaTEMATUYECKOTO OKPYIJIEHHS 10 LIEJIOTO YUCIIA.

IInanupyemMble pe3yJbTaThl 0CBOCHHS y4eOHOro npeamera «MaremaTuka
(Yriy0JieHHbIN YPOBEHB)

JINYHOCTHBIE pe3yabTaThI:

JInuHoCcTHBIE pe3yabTaThl B cepe OTHOLIEeHUIT 00ydaloluxcs K cede, K CBOeMY 3/10pOBbIO, K NO3HAHUIO ce0s:

— OpHEHTAalMsl OOyJaroIMXCsl HA JOCTH)KEHHE JIMYHOTO CYACTHS, PEaTu3allMi0 MO3UTHUBHBIX >KU3HEHHBIX MEPCIEKTUB, MHULUATUBHOCTb,
Kp€aTuBHOCTb, TOTOBHOCTHb 1 CHOCOOHOCTD K JIMYHOCTHOMY CaMOOIIPEACIICHUIO, CIIOCOOHOCTEL CTABUTh OEJIn 1 CTPOUTD )KU3HCHHBIC ITJIAHBI,

— TOTOBHOCTh U CHOCOOHOCTh OOecCreuyuTh cebe M CBOMM OJU3KUM JIOCTOMHYIO KH3Hb B IPOILIECCE CAMOCTOSITEIbHOM, TBOPUECKOW MU
OTBETCTBEHHOM JCATCIIbHOCTH,

— TOTOBHOCTh M CHOCOOHOCTh OOYYAIOLIMXCS K OTCTAWBAHUIO JINYHOTO JOCTOMHCTBA, COOCTBEHHOTO MHEHHMsI, TOTOBHOCTh M CIHOCOOHOCTh
BbIpa0aThIBaTh aHTUKOPPYNIIMOHHOE MUPOBO33PEHHE, COOCTBEHHYIO MO3ULUIO 110 OTHOIIEHUIO K OOLIECTBEHHO-TTOJIUTUYECKUM COOBITHUSIM MPOIITIOrO
Y HACTOSIIETO Ha OCHOBE OCO3HAHUS U OCMBICIEHUS UCTOPHUH, JYXOBHBIX LIEHHOCTEW U JOCTH>KEHUH HAlllel CTPaHBbI;
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— TOTOBHOCTBH M CIIOCOOHOCTH OOYYAIOMIMXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHHUIO B COOTBETCTBUH C OOIIECYETIOBEUYECKUMH LIEHHOCTSIMH U
yjealaMu TPaKAAHCKOTO 0OlecTBa, IMOTPEOHOCTh B (U3UYECKOM CAaMOCOBEPIIEHCTBOBAHUH, 3aHATUSAX CIOPTUBHO-030POBUTEIILHON
JeSATEIbHOCTBIO;

— TPUHATHE U peaau3alys LeHHOCTEeH 30pOBOro U 0e30macHOro odpasa KU3HU, OEpeXHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOILEHHUE K
COOCTBEHHOMY (PM3UUECKOMY M MICHXOJIOTHIECKOMY 370POBBIO;

— HEeNpHATHE BPEIHBIX IPUBbIUEK: KYPEHUs, YIIOTPEOICHHS alIKOr0JIsl, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOMIeHUIT o0yqaromuxcs Kk Poccun kak k Pogune (OreuecTBy):

— poccuiickasi HICHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKON MIECHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YYBCTBO IPUYACTHOCTH
K UCTOPUKO-KYJIBTYPHOU OOLIIHOCTH POCCUICKOr0 Hapoa u cyapoe Poccuu, maTpuoTu3M, TOTOBHOCTH K CIIy>)KeHHI0O OTEUYECTBY, €r0 3allIUTE;

— YB@XXEHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Iepen PoauHoM, ropaocTtu 3a cBOM Kpail, cBoro PoauHy, npouuioe n Hacrosuiee
MHOTOHAIIMOHAILHOTO Hapoa Poccun, yBaxkeHHne K TOCyJapCTBEHHBIM cUMBOJIaM (Tep0, ¢uiar, THMH);

— (¢opMHpOBaHHE YBaXEHHUS K PYCCKOMY $3bIKy KaK TIOCyJapCTBEHHOMY s3bIKy Poccuiickoit ®enepainuu, SBISAIOIIEMYCS OCHOBOH
POCCUICKON MICHTHYHOCTH U TJIAaBHBIM (PaKTOPOM HAIIMOHAIBHOTO CaMOOTIPEICIICHHUS;

— BOCIIMTaHME YBAXXEHUS K KYJIbTYpE, A3bIKaM, TPAJULMIM U 00bI4asiM HapoJ0B, IpoxkuBarouux B Poccuiickoit denepanuu.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUI 00y4al0IIMXCS K 3aKOHY, FOCYJapCTBY U K I'PAXKIAHCKOMY 00111eCTBY:

— TPaKIAHCTBEHHOCTb, TPaKIAHCKas IO3MLMSA AKTMBHOTO U OTBETCTBEHHOI'O YJIEHAa POCCHUICKOro OOIIECTBa, OCO3HAIOIIEIO CBOU
KOHCTUTYLIMOHHBIE IIpaBa M OOSI3aHHOCTH, YBa)XKalOIIErO0 3aKOH U MPaBONOPSAJOK, OCO3HAHHO NPUHUMAIOLIETO TPaJULMOHHbIE HAIlMOHAJbHBIE U
o011e4yenoBeyeckue ryMaHUCTUYECKHE U IEMOKPATHUECKHE LIEHHOCTH, TOTOBOT'O K YYacTHIO B OOLIIECTBEHHON KHU3HU;

— NpU3HAHUE HEOTUYX/IaeMOCTH OCHOBHBIX IpaB M CBOOOJ YEIOBEKa, KOTOPbIE MPHHAJIEKAT KAXKIOMY OT POXKIEHHUS, TOTOBHOCTH K
OCYILECTBIICHHIO COOCTBEHHBIX MIPaB U CBOOOJ O6€3 HapylIeHUs MpaB U CBOOOJ JPYTUX JIUI], TOTOBHOCTh OTCTaUBaTh COOCTBEHHbIE IIPaBa U CBOOOIbI
YyelloBeKa M Tpa)<JaHWHA COIJVIACHO OOILIENpHU3HAHHBIM IPUHIUIAM U HOPMaM MEXJIYHApOJHOIo mpaBa MU B cooTBeTcTBUM ¢ KoHctuTyumeit
Poccuiickoii denepanuu, npaBoBasi U MOJIUTUYECKAs TPAMOTHOCTD;

— MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO DPa3BUTHS HAayKH U OOIIECTBEHHOH MpakTHUKW, OCHOBAHHOE Ha JMajore
KYJBTYP, @ TAK)KE PAa3IUUHBIX (OPM OOIIECTBEHHOI'O CO3HAHU, OCO3HAHHE CBOETO MECTa B MOJIMKYIBTYPHOM MHUDE;

— HHTEpUOpPH3ALMs LIEHHOCTEN JIEMOKPATHH M COLMAIbHOM COJIMAAPHOCTH, TOTOBHOCTh K JOIOBOPHOMY PEryJMPOBAHUIO OTHOLICHHW B
IpYIIIE WU COLMAIBHON OpraHU3alyi;

— TOTOBHOCTh OOYYaIOIIMXCSl K KOHCTPYKTUBHOMY YYacTHIO B MPHUHATHM PEIICHUN, 3aTparuBalolluX UX MpaBa U UHTEPECH], B TOM YHCIIE B
pa3nIn4HbIX (hopMax OOIIECTBEHHON caMOOpraHM3allii, CaMOYIPaBIEHuUs, OOIIECTBEHHO 3HAYMMOM eI TeIbHOCTH;

— TIPUBEPKEHHOCTh HJIEIM MHTEpHAIMOHAIN3MA, APY>KObl, paBEeHCTBA, B3aUMOIIOMOIIN HApO/I0B; BOCIIUTAHUE YBAXKXUTEILHOTO OTHOLIEHHS K
HAIlMOHAJILHOMY JOCTOMHCTBY JIFOJIEH, X YyBCTBAM, PETUTHO3HBIM YOCKACHUSM;

— TOTOBHOCTh OOYYAIOIIMXCS MPOTHUBOCTOSTH HACOJIOIMHM SKCTPEMHU3Ma, HAlMOHAINW3Ma, KCEHO(OOUM; KOpPYNUUH; AUCKPUMHUHALUU IO
COLIMAJIbHBIM, PEJTUTHO3HBIM, PACOBBIM, HALIMOHAJIBHBIM NPU3HAKAM U JPYTUM HEraTHBHBIM COLUAIbHBIM SIBJICHHSIM.

JIn4HOCTHBIE Pe3yJIbTaThl B c(pepe OTHOMIEHUI 00YyYAKOIIMXCH C OKPYKAIOIMMHU JIIOABMM:



— HpPABCTBEHHOE CO3HAHUE M IOBEJCHHE HAa OCHOBE YCBOCHHs OOIIEYETIOBEYECKHX IEHHOCTEH, TOJEPAaHTHOTO CO3HAHUS W IOBEICHHS B
HOJHUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTH AUANIOT C APYTUMH JIFOABMHU, JOCTUraTh B HEM B3aUMOIIOHUMAHMsI, HAXOAUTh OOIIMe LEIH
" COTpYAHHUYATh JJIA UX JOCTUKCHHA,

— TPUHATHE T'YMaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIbHOE U 100pOKeIaTeIbHOE OTHOILIEHUE K IPYIrOMY YeJIOBEKY, €r0 MHEHMIO,
MHUPOBO33PEHUIO;

— CIIOCOOHOCTh K CONEPEKUBAHUIO M (OPMHUPOBAHUE MO3UTUBHOI'O OTHOILEHHUS K JIIOASM, B TOM 4YHCIE€ K JMLIAM C OrPaHUYEHHBIMU
BO3MOJXHOCTAMU 3J0POBbA U MHBAJIUJAM; 6epe>I<H0€, OTBCTCTBCHHOC U KOMIICTCHTHOC OTHOILICHHUEC K (I)I/ISI/I‘ICCKOMY N MCUXOJOTUICCKOMY 3JO0POBBIO
JPYyTUX JI0/IeH, yMEHHE OKa3bIBaTh IIEPBYIO IIOMOIIIb;

— (opMUpOBaHHME BBIPAXKEHHOM B IOBEJECHWU HPABCTBEHHOW MO3MIMM, B TOM YHCIE CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOpY 1100pa,
HPaBCTBEHHOI'O CO3HaHMS M IIOBEJEHHs Ha OCHOBE YCBOCHMs OOIIEYEIOBEUECKUX IIEHHOCTEH W HPaBCTBEHHBIX YYBCTB (YecTH, [0Jra,
CIPaBEIMBOCTH, MUJIOCEPIUS U JIPYXKEI00us);

— pa3BUTHE KOMIIETEHLUH COTPYIHUYECTBA CO CBEPCTHHUKAMH, I€TbMHM MIIAJILIEI0 BO3PAcTa, B3pPOCIbIMU B 00pa3oBaTeIbHOM, OOLIECTBEHHO
M10JIE3HOH, y4eOHO-NCCIIe10BaTENIbCKON, IPOEKTHON U APYTUX BUAX JI€ATEIbHOCTH.

JINYHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMIEHUI 00YyHAIOIIMXCH K OKPYKAKOIIEMY MUPY, ’KMBOI PUPOAE, XYA0:KeCTBEHHOH KYyJIbTYype:

— MHPOBO33PEHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3sBUTHA HAYKH, 3HAYMMOCTH HAYKH, TOTOBHOCTh K HAYYHO-TEXHUYECKOMY
TBOPYECTBY, BIaJICHUE JOCTOBEpPHOH HHpOpMaLuel O MepeloBbIX JOCTUKEHHUAX M OTKPBITUSX MHUPOBOM M OTEYECTBEHHOH HayKw,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa M OOIIECTBA;

— TOTOBHOCTB M CIIOCOOHOCTh K 00Opa3oBaHHUIO, B TOM YHCIE caMOOOpa30BaHMIO, HA MPOTSKEHUU BCEH KHU3HH; CO3HATEIbHOE OTHOIICHUE K
HENpephIBHOMY 00pa30BaHMUIO KaK YCIOBUIO YCIIEIIHON NPOpecCHOHANIbHON U O0IIECTBEHHOM €S TEIbHOCTH;

— DKOJIOTMYECKasi KyJbTypa, OepeXHOe OTHOLIEHHsS K pOJHOW 3emie, MpUpOJHBIM OorarctBam Poccuu M MMpa; MOHMMaHUE BIMSHUSA
COLIMAJIbHO-3KOHOMMYECKUX TMPOIIECCOB HA COCTOSIHME NMPUPOAHON M COLMAIBbHON CPElbl, OTBETCTBEHHOCTh 3a COCTOSIHHE NMPUPOJHBIX PECYpPCOB;
YMEHUS U HaBBIKM Pa3yMHOTO MPUPOAOMNOIb30BAHUS, HETEPIUMOE OTHOIICHUE K JIEHCTBUAM, NIPUHOCAIIMM BpeJ 3KOJIOTUHU; MPUOOPETEeHUE OIbITa
9KOJIOrO-HaNpPaBIEHHON JESITENbHOCTH;

— 3CTETHUYECKOE OTHOLICHHS K MUY, TOTOBHOCTb K 3CTETHYECKOMY 00YCTpOICTBY COOCTBEHHOTO ObITA.

JInuHoCTHBIE pe3yabTaThl B cepe OTHOLIEHUIT 00y4alOIIMXCS K ceMbe M POAUTEISAM, B TOM YHcJje NOAT0TOBKA K ceMelHOM JKM3HU:

— OTBETCTBEHHOE OTHOILIEHHUE K CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOIO ITPUHSTHS LIEHHOCTEH CEMENHON KU3HU;

— TOJIOKUTEIBHBINA 00pa3 CeMbH, POJUTENHCTBA (OTLOBCTBA U MAaTEPUHCTBA), MHTEPUOPHU3ALIUS TPAJAUIUOHHBIX CEMEHHBIX [IEHHOCTEH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHUA 00y4AIOUIUXCH K TPYAY, B cepe CONMATbHO-IKOHOMUYECKUX OTHOLICHHIA:

— yBak€HHE KO BceM (popMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIIUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BbIOOP Oyayieil npodeccuu Kak MyTh U CIIOCO0 peanu3aiui COOCTBEHHBIX KU3HEHHBIX IJIAHOB;

— TOTOBHOCTh OOydYaOmMXCS K TPYAOBOW NPOo(EeCcCHOHATBHON eATeTbHOCTH KaK K BO3MOMKHOCTH YYacTHS B PEIICHUH JIMYHBIX,
0O0I1IeCTBEHHBIX, TOCYIaPCTBEHHBIX, OOLIEHAIMOHAIBHBIX MPOOIEM;

— TMOTPEOHOCTh TPYAMUTHCS, YBAXKEHHE K TPYAY U JIIOIAM TPYJa, TPYAOBBIM JOCTH)KEHUSM, T0OPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOILIEHHE K Pa3HbIM BHJAaM TPYAOBOM JesITeIbHOCTH;



— T'OTOBHOCTH K CaMOO6CJIy)KI/IBaHI/IIO, BKJIO4Yas 06yquHe X BBIITOJIHCHUEC AOMAaIIIHUX O6$I33,HHOCTCI>1.

JIMYHOCTHBIE pe3yabTaTbl B cdepe (PU3NYECKOr0, IMCHXOJOTHYECKOr0, CONMUAJBHOIO W AaKAJAeMHUYeCKOro O0J1aromoyqdus
00y4YaKOIIUXCH:

— (u3nueckoe, 3MOLMOHAIBHO-TICUXOJOTHYECKOe, COIMallbHOEe Ojaromnoiyyue OOydaromIMXcsi B JKM3HM 0Opa30BaTeIbHOW OpraHu3alluy,
OLIYIICHUE IETHbMH 0€30MaCHOCTH U ICHXOJIOTHYECKOro KoM(popTa, HHPOPMALMOHHON O€30MacHOCTH.

MeTtanpeameTHblie pe3yJabTaThl:

MeranpeaMeTHbIe pe3yIbTaThl MPEACTABICHBI TPEMS TPYIIIaMy YHUBEPCAIbHBIX yueOHbIX neiictuid (Y'Y ).

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

BrinyckHUK HAy4YUTCS:

— CaMOCTOSITENILHO ONPENENATh 1I€IH, 33/1aBaTh [IapaMeTpbl U KPUTEPUH, 10 KOTOPHIM MOKHO OIPENEINUTh, YTO 1I€JIb JOCTUTHYTA;

— OIICHMBATh BO3MOXKHBIEC IMOCIEICTBHS JOCTH)KCHUS TOCTABJICHHOH 1€l B JEATEIBHOCTH, COOCTBEHHON KH3HU U >KU3HH OKPY>KAIOIIUX
JIOJIEH, OCHOBBIBAsICh HA COOOPa)KEHUSAX 3TUKHU U MOPAJIH;

— CTaBUTh U POPMYIHPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTENIbHOM 1€ATEIbHOCTH U )KU3HEHHBIX CUTYaIUsX;

— OLEHHUBATh PECYPCHI, B TOM YHCIIE BPEMs U APyrue HeMaTeprallbHbIe PeCypChl, HEOOXOAMMBIE JUIS JOCTHKEHHS TOCTABICHHOW EIIH;

— BbIOMpaTh MyTh JOCTIDKEHUS LEH, TUIAHUPOBATh pPEIICHHE MOCTABJICHHBIX 3afad, ONTHUMU3UPYS MaTepuajibHble U HEMaTepHallbHbIC
3aTpaThl;

— OpraHu30BBIBAaTH A((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOTUMBIX ISl JOCTHKEHUS MTOCTABICHHON 1ENH;

— COIIOCTaBJISITh MTOJIYYEHHBIN pe3ysbTaT AESITEIbHOCTH C TIOCTAaBJICHHON 3apaHee LENblIo.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIe 1eHCTBUS

BrinyckHHUK HAayuuTCSA:

— HWCKaTh U HAXOAUTh 0000IIEHHBIE CIOCOOBI pelIeHus 3a7a4, B TOM YHCIe, OCYIIECTBISITh pa3BEPHYTHIN HH(POPMAIIMOHHBIN MMOUCK U CTaBUTh
Ha €ro OCHOBE HOBBIE (yueOHbIE U MO3HABATEIBHBIC) 3a/1a4H;

— KPUTHYECKH OILIEHWBAaTh U HMHTEPHPETUPOBATh HMHQPOPMAIMIO C pa3HBIX MO3UIUH, pPAclo3HaBaTh U (PUKCUPOBATH IMPOTUBOPEYHUS B
WH()OPMAIMOHHBIX UCTOUHHUKAX;

— HWCIOJb30BATh PAa3UYHbIE MOJEIBbHO-CXEMaTHUYECKUE CPEJCTBA Ul MPEACTaBICHUS CYIIECTBEHHBIX CBS3€M M OTHOLIEHUM, a TaKxKe
MIPOTUBOPEYHH, BBISIBJICHHBIX B MH(POPMAITMOHHBIX HCTOYHHUKAX;

— HaxoJWTh W MPUBOJUTH KPUTUUYECKHE APTyMEHTHhl B OTHOLIEHUM JACUCTBUN U CYKIEHUU IPYroro; CIOKOMHO M pasyMHO OTHOCHUTHCS K
KPUTHYECKUM 3aMEUaHUsIM B OTHOIIEHUH COOCTBEHHOTO CYKJIEHUS, pACCMAaTPUBATh UX KaK pecypc COOCTBEHHOTO pa3BUTHUS,

— BBIXOJMTH 332 PAMKH Y4eOHOTO MpeIMeTa U OCYIIECTBISATh IeIeHANPABICHHBIM MOUCK BO3MOXKHOCTEH ISl ITUPOKOTO MEepeHOoca CPEJCTB U
CIOCcO00B JEUCTBUS;

— BBICTpauBaTh WHIUBUAYAIbHYIO 00pa30BaTEIbHYI0 TPAEKTOPUIO, YUUTHIBAs OTPAHUYCHHSI CO CTOPOHBI JIPYTMX YYaCTHHUKOB M PECYpPCHBIC
OTpaHUYECHUS,

— MEHSTh U YJAEPKUBATh Pa3HbIE MO3UIUU B TO3HABATEILHON JAEATEIBHOCTH.
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KomMyHHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe JelcTBHSA
BeInmyckHUK Hay4uTCs:
— OCYILIECTBIATH JAETIOBYI0 KOMMYHHUKAILIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH 00pa30BaTENbHON OpraHu3anuu, Tak u
3a ee IpejesiaMu), oA0MpaTh NapTHEPOB IS JAEI0BON KOMMYHHUKAIIMM UCXOJS U3 COOOpaKEHUH pe3ylnbTaTUBHOCTH B3aUMOJCHCTBHUS, @ HE JIMYHbIX

CHMIIATHI;

— TPH OCYUIECTBJICHUHU TPYMIOBOIl paboThl ObITh KaK PYKOBOJAUTEIEM, TaK U WIEHOM KOMAaH[bl B Pa3HbIX POJsX (reHepaTop UAeH, KpUTHK,
VCIIOJIHUTEIIb, BBICTYNAIOIINM, IKCIEPT U T.11.);

— KOOPJMHHUPOBATH U BHITIOJIHATH padOTy B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS;

— Pa3BEpHYTO, JJOTMYHO U TOYHO U3J1araTh CBOIO TOUKY 3pEHUS C UCIIO0JIb30BAHUEM aJI€KBATHBIX (YCTHBIX U MMCbMEHHBIX ) S3bIKOBBIX CPEJICTB;

— pacro3HaBaTh KOHGIMKTOTCHHBIE CHUTYallMM W TMPEJOTBpaIiaTh KOHGIMKTHI J0 HMX AaKTUBHOM (ha3bl, BBICTpAaWBaTh JENOBYIO U
00pa3oBaTeNbHYI0 KOMMYHHUKAIMIO, U30eras TUYHOCTHBIX OLIEHOYHBIX CYXKICHUH.

IIpenmeTrHble pe3yabTaThl:

Ba3oBblii ypoBeHb Yriy0JieHHbI YPOBEeHb
«IIpo61eMHO-(PYHKIIMOHAJIbHBIE Pe3yJIbTaTbD) «CucreMHO-TeopeTHYeCKHE Pe3yJIbTaThD)
Paznen |. BbIyCKHUK HAYYUTCSA I11. BbINyCKHHMK NMOJY4YUT 1. BoImycKHUK HAYy4YHTCS V. BbINyCKHUK MOJYYHT
BO3MOKHOCTh HAYYUTHCS BO3MOKHOCTh HAYYUTHCH
Ieau ocBoenusi | /[y uCTIONb30BaHUs B Jna pazeumus mviuinenus, ns yecnemnoro s obecneyuenus
npeaMera TIOBCEHEBHOM KU3HU U UCNONIL3068AHUS 8 NOBCEOHEBHOU | TIPOJIOJKEHUSI OOPAa30BaHUS | BO3MONCHOCIU YCHEUHO20
o0OecrieueHnss BOSMOXKHOCTH | JHCUZHU MO CMENATBHOCTSM, NPOOOoIHCEHUS 00PA30B8AHUS
YCIIELIHOTO MPOJIOJIKEHUS u obecneyeHus 603MONCHOCMU CBSI3aHHBIM C NPUKJIAJHBIM no CNeyuarbHOCMIM,
0o0pa3oBaHus 10 VCnewno20 nPooOIHCeHUS. UCTIOJIb30BaHUEM CBAZAHHBIM C
CHEIHNAIbHOCTSIM, HE obpazosanus no MaTeMaTHKU ocywecmenenuem Hay4Hou u
CBSI3aHHBIM C MTPHUKJIATHBIM CReYUuanbHOCMAM, He C8A3AHHbIM Uccned08amenbCKoll
HCIIOJIb30BaHUEM ¢ NPUKTIAOHBIM UCNONb308AHUEM OesamenvbHoCmu 6 obracmu
MaTeMaTHKH Mamemamuxu Mamemamury U CMeHCHbIX
HAYK
TpeGoBanus Kk pe3yJbTaTaMm
dnemenmol OnepupoBatb Ha 6a30BOM Onepuposamp nousmusmu: | CBoGogHO — omepupoBatk ° | Jocmudicenue pesyniomamos
meopuu ypoBHe' MOHATHAMY: KOHEeYHOe MHOHCeCmeo, 21eMenm | TOHITUIMU: koHeunoe | pazoena ll;

1 o v v
34ecb 1 ganee: pacno3HaBaTb KOHKPETHbIe Npumepbl 06LIJ,MX MOHATUN NO XapPaKTEPHbIM NPU3HAKaM, BbIMONIHATbL 4ENCTBUA B COOTBETCTBUN C onpeaeneHnem n npocrenwimmm
CBOWMCTBAMM NOHATUM, KOHKPETU3npoBaTb npumepamum 06LLI,VIe NMOHATUA.
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MHOIICECME U
mMamemamuueckd
il 102UKU

KOHEYHOE MHOXECTBO,
3JIEMEHT MHOKECTBA,
MOJIMHO>KECTBO, ITepeceueHre
1 00beAMHEHNE MHOYKECTB,
YHCIIOBbIE MHOXKECTBA Ha
KOOPJMHATHOM IIPSIMO,
OTpE30K, HHTEPBAJ;
orepupoBaTh Ha 0a30BOM
YPOBHE MOHATUSMU:
YTBEP)KIEHHE, OTPUILIAaHUE
YTBEPKACHHUSI, UICTUHHBIEC U
JIOXKHBIE YTBEPKICHUS,
MPUYMHA, CTIEJCTBUE,
YACTHBIN clTydail 0011ero
YTBEPKACHUSI, KOHTPIIPUMED;
HaXOJUTb [IEPECEUEHUE U
00BbeIMHEHNE ABYX
MHOYECTB, TIPE/ICTABICHHBIX
rpagu9YecKy Ha YUCIOBOU
IPSAMON;

CTPOUTH HA YUCITOBOU
pSMOI TOIMHOXKECTBO
YHCIIOBOTO MHOXECTBA,
3aJJaHHOE MPOCTEHILINMU
YCIIOBHSIMU;

pacro3HaBaTh JOKHbIE
YTBEPKACHUSI, OIINOKU B
paccyXIeHUSX, B TOM YHCIe
C UCIOJIb30BaHUEM
KOHTPIPUMEPOB

MHOJICECMBA, NOOMHOICECMEBO0,
nepeceuenue U  00veOUHEHUE
MHOJICECSE, yuc08ble
MHOJHCECMBA HA KOOPOUHAMHOU
npsMOl, OMpe3oK, UHMep8dl,
NOJYUHMEPBAL, NPOMEICYMOK C
8bIKOJI0MOU MoOuKoU,
epaguueckoe  npeocmasieHue

MHOIHCECME HA KOOpauHClWZHOZZ
niockocmu,

onepupoeaniob NOHAMUAMU.
ym@ep:)fC()eHue, ompuyarnue
ymeemeeHuﬂ, UCnmuHHblE u
JIOJICHbLE ymeep:)fcdeHuﬂ,

npuduHa, creocmeue, 4acmubwlil
cayyai obuje2o ymeepitcoenus,
KOHmpnpumep;

npoeepsimv  NPUHAOTIEHCHOCHb
IeMEHmMa MHONCECBY,

HAX00UMb nepeceuenue u
00vbeOuHeHUe MHONCeCms, 8 Mom
yucie NPeOCmMasieHHbIX
epaguuecku Ha YUCN0B01

npAMoOl U HA KOOPOUHAMHOU
NIOCKOCMU

npogooums dokazamenvHvle
paccyscoenus 0nsi 000CHOBAHUS
UCTUHHOCIMU YMEEPAHCOEHULL

B nosceonesnoii orcusnu u npu
u3yyeHuu Opyeux npeomemos.:

MHO>KECTBO, JJIEMEHT
MHO>KECTBA, IIOJIMHOKECTBO,
nepeceueHue, 00beIMHEHNE U
Pa3HOCTb MHOKECTB,
YHUCJIOBBIE MHOJKECTBA HA
KOOPAVHATHOU IPSIMOiA,
OTpE30K, WHTEpBAJ,
MIOJIYUHTEPBAJ, IMPOMEXKYTOK
c BBIKOJIOTOM TOYKOM,
rpaduyeckoe MpeCTaBIeHHUE
MHO’KECTB Ha KOOPIMHATHOU
IUIOCKOCTH;

3aJ1aBaTh MHOXECTBa
MepEUYUCICHUEM u
XapaKTEPUCTUUCCKUM
CBOMCTBOM,;

OTIepUpPOBATH MTOHSTHSIMH:
YTBEPKJICHHE, OTpHUIIAHUE
YTBEPKJICHUS, UCTUHHBIE U
JIO’KHBIC YTBEPKICHHS,
NpUYMHA, CJIEICTBHUE,
YaCTHBIM  cllydail  o0mIero

YTBEPKICHU, KOHTPIIPUMED;
MIPOBEPSTh PUHAJIEKHOCTh
3JIEMEHTA MHOKECTBY;

HaxXOIUTb IIEPECEUCHHUE U
00bETUHEHHE MHOXECTB, B
TOM 4YHCJE MPEACTABICHHBIX
rpadpuueckd Ha  YHUCIIOBOH
IpsIMOM M Ha KOOPJAWHATHOM

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

HOHUMAMb CYMb KOCBEHHO20
00Ka3amenbcmed,
onepupoeamv NOHAMUAMU
CUEMHO20 U HECUEMHO20
MHOJCECBaA

NPpUMEHSIMb Memoo
Mamemamuyeckoll
UHOYKYUU OJI51 NPOBEOEHUs.
paccysicoerui u
00KaA3amenbcme, u npu
peweHuu 3a0au.

B nosceonesnoii sicuznu u
npu U3yyeHuu opyeux
npeomemos:

UCNOTL306aMb
MeopemuKo-MHOHCECMEEHH
bl S3bIK U S3bIK JI0SUKU 0I5
ONUCAHUSL PEATbHBIX
npoyeccos u seieHull, npu
peutenuu 3a0a4 Opyaux
VueOHbIX npeomemos

2 v v

34ecb U ganee; 3HaTb onpegeneHmne NOHATUA, YMeTb NOACHATb €ro CMbIC/, YMeTb MCNOAb30BaTb NOHATME M €r0 CBOMCTBA NPU NPOBEAEHUN PACCYXKAEHMUN, PELUEeHNM 3a4au.
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,
npeactaBnAaa ogHO NOHATUE KaK YacCTb LLe/ZIOCTHOINro Komnsiekca, UCno1b30BaTb NOHATHNE U €ro CBOWCTBA npu nposeaeHnn paCCY)K,D,eHI/IVI, AOKa3aTenbCTs, peweHnn 3agau.
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B noeceownesnoti scusnu u npu
u3y4eHuu opy2ux npeomemos.
—  UCHOJIb30BaThb YHCIIOBbIE
MHO>€ECTBA Ha
KOOPAMHATHOM NPSAMOW JIIA
ONMUCaHUs peanbHBIX
MPOLECCOB U SIBJICHUI;

IIPOBOJIUTH JIOTUYECKHE
pacCyXJI€HHUs B CHUTyalUsAX
MMOBCEIHEBHOW KU3HU

UCNONb308aMb Yucno8ble
MHOJICECBA HA KOOPOUHAMHOU
npaMol U HA KOOPOUHAMHOU
niockocmu  Onsl  ONUCAHUS
PeanbHbIX NPOYECCO8 U AGNEeHULL,

npoeooumv dokazamenbHvle
paccysicoenuss 8 CUMYayusx
NOBCEOHEBHOU  JICU3HU,  NpU
peuwlenuy  3a0aiy U3  Opyaux
npeomemos

IUIOCKOCTH;
IIPOBOJUTH  JIOKa3aTeJIbHbIC
paccyXacHus JUTS
00OCHOBaHHUA  HCTHMHHOCTH
YTBEPKICHUN

B nosceonesnoii sorcuznu u npu
usyuenuu opyaux npeomMemos:
UCTIOJIB30BATh YHCIIOBBIC
MHOKECTBA Ha KOOPAUHATHOU
OpsIMOM U HAa KOOPAWHATHOM

INIOCKOCTH  JJIS  OIHCAHHUS
peajbHbIX  IPOIECCOB U
SIBJICHHI,

MPOBOJAUTL  JIOKA3aTEJIbHbIC

paccyXIeHus B CHTyalUsX
IIOBCEHEBHON JKW3HHU, IIPU
pEelIeHUH 3aJad U3 JpPYTux
MIPEIMETOB

Yucna u
evlpasricenus

OnepupoBath Ha 0a30BOM
YpOBHE MOHATUSAMU: 11EJ10€
YHCII0, JEIIMMOCTD YUCEIL,
0OBIKHOBEHHas! Ipo0b,
JecaTu4Has ApoOs,
palnMoHaIbHOE YUCIIO,

Ceob00mn0 onepuposamu
NOHAMUAMU. Yeloe YUCTLO,
o0enumocmy ucer,
00bIKHOBEHHAsL OPOOb,
oecamuunas 0poow,
PAYUOHATIbHOE YUCTIO,

CBobosHO OIIEepUPOBATH
TOHATUSMH: HaTypajbHOe
9HCIIO, MHOKECTBO

HATYpaJIbHBIX YHCEN, IeJoe
YUCIIO, MHOXECTBO IIEJIBIX
yucel, 0ObIKHOBEHHAs JpOOb,

Hocmuosicenue pe3ynbmamog
paszoena ll;

€680000HO onepuposamu
YUCTOBLIMU MHOHNCECTBAMU
npu pewenuy 3a0ay,
HOHUMAMb NPUYUHBL U

npubIMKEHHOE 3HaYCHNE NpUOIUNCEHHOE 3HAYEHUe YUCId, | NecATUYHAs Ipo0b, | OCHOBHYIE UOeU PaACUUPEHUs.
Yrcia, 9acTh, 0TI, yacmo, 00711, OMHOUIEHUe, CMEIIIaHHOE YUCIIO, | YUCTIOBbIX MHONCECMS,
OTHOIICHHE, TTPOIIEHT, npoyeHm, nogviuienue u panroHaIbHOe 4HCII0, | 61a0emb OCHOBHbIMU
TIOBBIIICHNE U MIOHWKEHUE HA | NOHUJICEHUE HA 3A0AHHOE YUCIO | MHOKECTBO — PAllMOHAIBHBIX | NOHAMUAMU MeopUU
3aJJaHHOE YHUCIIO IPOLIEHTOB, | NPOYEeHmMos, Macumao, qucen, UPPAIMOHAIILHOE | 0eTUMOCIU NPU PeUteHul
MacmTao; npUBOOUMb NPUMEPDL YUCEN C YHCII0, KOPEHb CTENCHH N, | CIMAHOGPMHBIX 34044
orepupoBaTh Ha 0a30BOM 3a0aHHbIMU C8OUCMBAMU JICHCTBUTEIILHOE 4HCIo, | UMemsb Oazoebie

YPOBHE TIOHATHSIMH: oenumocmu, MHOKECTBO JICHCTBUTENBHBIX | NPEOCMasieHus o
norapudm yucna, onepuposamv NOHAMUAMU: YHCell, reOMETPHUYECKAs | MHOJICECTEE KOMNILEKCHbIX
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TPUTOHOMETPHUYECKAs
OKpPYXHOCTb, IpajlyCHasi Mepa
yria, BeJIM4MHA yTia,
3aIaHHOT0 TOYKOH Ha
TPUTOHOMETPUUECKON
OKpPYXHOCTH, CUHYC,
KOCUHYC, TAHT€HC U
KOTaHI'€HC YTJIOB, UMEIOLINX
IIPOU3BOJIBHYIO BEJINYMHY;
BBITOJIHATH apu(MeETHIECKUE
JENCTBUSA C LEIBIMU U
pPalMOHATIbHBIMU YHCIIAMU,
BBITOJIHATH HECIIOKHBIE
npeoOpa30BaHUsI YUCTIOBBIX
BBIPAXCHUM, COIEPIKALINX
CTENEHU YHCEJl, JINOO KOPHU
U3 yrcen, 100 Joraprudmpl
4HCell,

CpPaBHMBATh pallMOHAJIbHBIE
qrciia MeXIy co00it;
OLICHUBATh U CPABHUBATH C
paloOHaIbHBIMU YHACIAMU
3HAUEHUS LEJIbIX CTEIeHeH
4uCell, KOpHEH HaTypaabHON
CTETEeHU U3 YHUCEIl,
Jorapu¢pmMoB Yucen B
MPOCTHIX CIIydasx;
n300pakaTh TOUKaMH Ha
YUCJIOBOW MPSIMOM LENIbIE U
paloHaIbHbIE YNCIA,
n300pakaTh TOYKAMH Ha
YUCJIOBOM IIPSIMOM LI€JIbIE
CTETEeHH YHCell, KOPHU
HaTypaJIbHOM CTENIEHHU U3

Jno2apugm uucaa,
MPU2OHOMEMPUYECKAsL
OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yena, 6eiuduna
Yyend, 3a0aHH020 MOYKOU HA
MPUSOHOMEMPULECKOT
OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2eHC U KOMAH2EHC Y208,
UMEIOUWUX NPOU3BOTBHYIO
BEeUYUHY, YUCTA e U T,
BbINOIHAMb apumemuiecKue
oeticmeusl, couemas ycmmoie u
NUCbMEHHbLE NPUEMbL, NPUMEHSIS
npu Heobx00uMocmu
BbIUUCIUMENbHBLE YCIMPOLUCMBA;
HAaxoO0umbv 3Ha4eHUsi KOpHs
HAmMypaibHol Cmenetu,
cmenetu ¢ payuoHaIbHbIM
nokasameinem, joeapugma,
UCNONL3YS NPU HEOOXOOUMOCMU
8bIUUCIUMENbHBIE YCIMPOLUCMBA;
NOIb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoB8oOUMb NO U36ECMHBIM
Gopmynam u npasuiam
npeobpazosanus 6YKEEHHbIX
8bIPAICEHUU, BKIIOUAIOUUX
cmenetu, KOpHU, 102apughmol u
mpu2oHoMempuiecKue
dynryuu;

HAaxoO0umy 3HaA4eHUsl YUCI08bIX U
OVKBEHHDBIX 8bIPAdCEHUL],
ocywjecmenss Heooxooumvle

MHTEpIIpeTaIus
HATypaJbHbIX, LEIIBIX,
palMOHAIbHBIX,
JIEUCTBUTEIILHBIX UHCEIT;
IIOHUMaTb U OOBICHATH
pazHuIy MEXKTY
MO3UITHOHHON u

HEMO3UIIMOHHOM CcUCTeMaMu
3aMMCcH YHCET;

NEPEeBOAUTH YMCIA U3 OJHOM
CUCTEMBbI 3alucH (CHUCTEMBI
CUMCIICHUS) B IPYTYIO;
JOKa3bIBaTh M HCIOJIb30BATh
MpU3HAKU JACTUMOCTH CYMMBbI
U MIPOU3BEACHUS npu
BBIMIOJTHEHUH BBIYUCICHUN H
peleHIH 3a/1a4;

BBITOJIHATh OKpYyTJIEHUE
palMOHAIBHBIX u
UppalMOHAFHBIX ~ YUCENl C
3aJJaHHOH TOUYHOCTBIO;
CpaBHUBATh JCHCTBUTEIHHBIE
YHUCJIa pa3HbIMU CIIOCOOAMH;

YHOpsAI0YUBaTh YHCIIa,
3aIllMCaHHbIC B 3791 (
OOBIKHOBEHHOM u
JNECSATHYHON pobm, uwucia,
3aMMCaHHbIC c
HCIIOJIb30BaHUEM
apupmMeTHyecKoro

KBaJpaTHOrO KOPHS, KOpHEH
CTENEHH OoJIbIIE 2;
Haxomute HOJI um HOK

yucen,
CB0D0OHO BLINOIHAMb
mooicoecmeenHble
npeobpazosanus
MPUSOHOMEMPUUECKUX,
Jl02apupMudecKux,
CMENEHHBIX BbIPANCEHULL,
enadems popmynou bunoma
Hvromona;

NPUMEHAMb NPU PeueHuu
3a0au meopemy 0 TUHEUHOM
npeocmasnenuu HOJJ;
NPUMEHSIMb NPU PeUeHUU
3a0au Kumaiickyio meopemy
00 ocmamkax;

NPUMEHAMb NPU PeueHuU
3a0au Manyio meopemy
Depma,

YMemb 8bINOIHAMb 3ANUCD
YUCIa 8 NO3UYUOHHOU
cucmeme CHUCIeHUsL,
NPUMEHSIMb NPU PEUeHUU
3a0ay
MeopemuKo-4uciogole
@YHKYUU: YUCTO U CyMMA
Oenumenei, QYHKYUo
Dunepa;

NPUMEHAMb NPU PeueHUU
3a0ay4 yenHvle Opoou;
NPUMEHAMb NPU PeueHuU
3a0a4 MHO2OYJIeHbl C
oeticmeumenbHbIMU U
yenvimu Ko guyueHmamu,
61a0emsb NOHAMUAMU
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yucell, JIorapupMsbl Ycell B
IPOCTBIX CIIy4asix;
BBITIOJIHATH HECTIOKHBIE
npeoOpa3oBaHUs 1ENIBIX U
JIpOOHO-PALIMOHAIBHBIX
OYKBEHHBIX BBIPAKEHUH;
BbIpaXaTh B MPOCTEUIITUX
CIIy4asiX U3 paBEHCTBA OAHY
MEPEMEHHYIO Yepe3 APYrue;
BBIYHUCIISTH B IIPOCTBIX
CIIy4asiX 3HaYEHHS YHCIOBBIX
1 OyKBEHHBIX BBIpa)KECHUH,
OCYIIIECTBIISISI HEOOXOIUMbIE
[I0JICTAHOBKH U
npeoOpazoBaHus;
n300pakaTh CXEMaTUYECKHU
yroJi, BeJIM4rHa KOTOPOTO
BbIpaXK€Ha B rpajycax;
OLICHMBATh 3HAKH CUHYCA,
KOCHHYCa, TAHI'€HCa,
KOTaHT€HCa KOHKPETHBIX
YTJIOB.

B noeceonesnoil srcuznu u npu
usyuenuu opyaux yueOHulx
npeomemos.

BBITIOJTHATE BBIYUCIICHUS TIPH
pelLIeHnH 3a1a4
NPaKTUIECKOTO XapaKTepa;
BBITIOJTHSATH MPAKTUYECKUE
pacyeThl ¢ UCTIONb30BaHUEM
pU HEOOXOTUMOCTH
CTIPaBOYHBIX MAaTEPUAIIOB H
BBIUHCIUTENBHBIX YCTPOUCTB;

NOOCIMAHOBKU U

npeobpazoeanus,;
—  usobpasicamo
cxemamuiecku yeoi, 6eluduHd
KOmMopozo 8bIpadiceHa 8

epadycax uiu paouaHax,
—  UCNOB308aMb NPU PeUleHUU

3a0ay  mabauyHvie  3HAYEHUS
MPUCOHOMEMPUUECKUX QYHKYULL
Venos;

—  BbINOJIHAMDb nepesoo

BEIUYUHBL  Yelid U3 PAOUAHHOU
Mepbl 8 2pAOYCHYIO U 0OPAMHO

B nosceonesnoti srcuznu u npu
uzyyeHuu opyaux y4eoHvlx
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIO8LIMU OAHHBIMU NPU
peuterHuy 3a0ay NPaKmuiecKo2o
xapaxkmepa u 3a0a4 u3
PA3IUYHBIX 0bacmell 3HAHUL,
UCNONb3YS NPU HE0OX0OUMOCTU
CNpagouHble MAmepuansl u
8bIYUCTUMENbHBIE YCMPOUCEA,
OYeHUBamv, CPaABHUBAMb U
UCNOIL3068aMb NPU peuleHUU
NPAKMU4eCcKux 3a0ay Yuciosvle
3HAYeHUsl peanbHblX 6eIUYUH,
KOHKpemHble YUCTI08ble
Xapakmepucmuku 006vekmos
OKpYAHCarOUieco Mupa

Pa3sHbIMHA crocodamu u
HCIIOJIB30BaTh ux npu
PEIICHUHU 3aa4,

BBIIIOJIHATH BBIYUCICHUSA U

npeoOpa3oBaHUs

BBIPDAKCHHUH,  COICpIKAIINX
I[eﬁCTBHTeHBHBIe qyuciia, B
TOM qucIie KOpHH

HaTypaJIbHBIX CTEIICHEM;
BBIIIOJIHATD CTaHJapTHbIE
TO>K/1€CTBEHHbBIE
npeoOpa3oBaHUs
TPUTOHOMETPUYECKUX,
Jorapu(pMUUECKHX,
CTEIIEHHBIX,
UpPpaLMOHATIbHBIX
BbIpaKEHUI

B nosceonesroii srcuznu u npu
usyueHuu opyaux npeomMemos.
BBIIOJIHATE U OOBACHATH
CpaBHEHHE pe3yIbTaToB
BBIUUCIICHUI TIpH PELICHUN
NPaKTUYECKUX 3a7ady, B TOM
4qHUCIIe MPUOJINKEHHBIX
BBIYMCIICHUH, UCTONb3Ys
pa3Hble CrocoObl CPABHEHMI;
3aIMChIBATH, CpaBHUBATh,
OKpYTJIATh YUCIIOBBIE TAHHBIE
peambHBIX BEJIMYNH c
UCIOJIb30BAHUEM pa3HbIX
CHCTEM H3MEpEeHUS,

CTaBISATh U OLICHUBATh

pa3HBIMU CITIOCOOAMH

npuUBOOUMBLL U
HenpuBoOUMbLU MHO2OUJIEH U
NPUMEHAMb UX NPU PeLleHUU
3a0au;

NpUMEHAMb NPU peuleHuu
3a0au OcHOBHYI0 meopemy
aneebpul;

NPUMEHAMb NPU peuleHUU
3a0ay npocmetiuiue
DYHKYUU KOMNIIEKCHOU
nepemeHHoU Kax
2eomempuieckue
npeoopazosamis
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COOTHOCHUTH peajbHbIC
BEJIMYMHBI, XapaKTEPUCTUKHU
00BEKTOB OKPYKAIOIIETO
MHpPA C UX KOHKPETHBIMU
YHCJIOBLIMH 3HAYCHUSIMU;
HCITOIb30BaTh METOJIbI
OKPYTJICHUS, TPUOJINKEHUS U
MPUKUIKH [P PELICHUN
MPaKTUYECKUX 3a7a4
MMOBCETHEBHOM KU3HHU

YHCIIOBBIC BEIPAKCHUS TIPU
pELICHUH TPAKTUIECKUX
3a7a4 1 3a/1a4 U3 IPyrux
y4eOHBIX TPEAMETOB

Ypaenenun u
Hepaseencmea

Peurate nuHeiHbIC
ypaBHEHUSI U HEPABEHCTBA,
KBaJ[paTHbIC YPABHCHUS;
pemaTs JorapupMUIecKre
ypaBHenust Buza log 5 (bx +
C) = d u npocreiimue
HepaBeHcTBa Bua 10g 5 X <d;
pemarh moka3aTesbHbIC
ypaBHEHUS, BUIA a>*°=(
(rme d MOXXHO TIPE/ICTABUTH B
BU/JIE CTETIEHU C OCHOBAaHHEM
a) U mpocTeime
HepaBeHcTBa Bua 8 <d (re
d MOXHO MpEJICTaBUTh B BHJIC
CTEIIeHH C OCHOBaHHEM a);
HPUBOJIUTH HECKOJIBKO
IPUMEPOB KOPHEH
MIPOCTEUIIETO
TPUTOHOMETPHYECKOTO
ypaBHEHHUS BHUJA: Sin X = @,
cosx=a,tgx=a,ctgx=a,
rje a — TabJanu4Hoe 3HaUeHue
COOTBETCTBYIOLIECH
TPUTOHOMETPUYECKOMN

—  Pewams  payuomnanvhvie,
nokazameibHvle u
Jocapugmuyeckue ypasHeHus u

HepaeeHcmed, npocmeﬁmue
uppayuoHajibHble u
mpucoHomempudecKue

VDaBHeHUs, HepaeeHCmed U Ux
cucmembl;

UCNOTb306aMb MEeMOObl
PpeueHus ypasHeHUlL:
npusedeHue K Uy
«npoussedenue pasHo HyI0» Uil
«HacmHoe pasHo Hyo», 3aMeHd
nepemMenHbIX,

UCNONb308AMb MEMOoO
UHMEPBANOE OJisl peuleHusl
HepaseHcma,

—  UCNONBL308aMb epaghuyecKull

MemoO  Onsl  NPUOTUNCEHHO20
peweHust VpasHeHull u
HepaseHcms,

—  uzobpaxcamo Ha
MPUSOHOMEMPULECKOT
OKDYICHOCHIU MHOIHCECTNBO

CBo06oiHO OTIepUPOBATH
MOHSITUSMU: ypaBHEHHUE,
HEPaBEHCTBO, PABHOCUJIbLHBIE
yYpaBHEHHS U HEPaBEHCTBA,

ypaBHEHUE, SBJISIOLLIEECS
CJIeICTBHEM JIpYyroro
ypaBHEHUS, ypaBHEHUS,
PaBHOCHUJIbHBIE Ha
MHOXECTBE, PaBHOCHJIbHbBIC
npeoOpazoBaHusl ypaBHEHUM;

pemarb pasHbIe BU/IbI

YpaBHEHUN W HEPABEHCTB H
UX CHCTEM, B TOM YHUCIE
HEKOTOpbI€ ypaBHEHUS 3-U U
4-i1 CTEICHEH,
JTpOOHO-pallMOHATIFHBIC u
HUppalMOHATIbHBIE;

OBJIAJIETh OCHOBHBIMH
TUTIAMH MOKa3aTeIbHBIX,
norapupMuIEcKuX,

HMPPAIMOHATIbHBIX,

CTENEHHBbIX YpaBHEHUU U
HEPaBEHCTB M CTaHJAAPTHBIMHU
METOJAaMH UX peleHud u

Hocmuoicenue pezyiomamog
paszoena ll;

—  €80000HO onpeodenimo
mun u 8vlbupams Memoo
PpeuweHuss NoKa3amenibHulX U
JloeapupmuyecKux
VPasHeHUll U HepaseHCms,
UPPAYUOHATILHBIX
VPaBHeHUll U HepaseHCms,
MPUSOHOMEMPULECKUX
VPaBHeHUll U HepaseHCms,
ux cucmem,

—  c80000HO pewiamy
cucmembl JIUHEUIHBIX
VpaeHeHul;

—  pewambv OCHOBHblE
munsl ypasHeHull u
HepaseHcma c
napamempamu,

—  npumeHAmMb npu
peuteHuu 3a0ay
HepaseHcmea Kowu —

bynaxoeckoeo, bepnynnu,
—  uMemb NpeocmasieHue
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byHKIUHA

B nosceonesnoii sicuznu u npu
U3YYeHUU Opyeux npeomemos.
— COCTaBIATh M  peIaTh
YpPaBHEHUSI U CHUCTEMBI
YPaBHEHUH IIpU  pELICHUU
HECJOXKHBIX  MPAKTUYECKUX
3a/1a4

peuieruil npocmetuux
MPULOHOMEMPUUECKUX
VpasHeHull U HepageHcma,

—  BLINONHAMbL O0MOOp KOpHel
ypagHenul unu pewieHuti
HepageHcme 8 COOmeemcmeuu ¢
OONOTHUMENbHLIMU YCLOBUAMU U
02paHudeHusMU

B nosceonesnoii srcusnu u npu
usydenuu opyaux yueOHwvix
npeomemos:

— cocmasnsamvy U peuwamv
VPaBHeHUs, CUCeMbl YPAGHEHUL
U HepageHcmea Npu peuleHuu
3a0au opyaux V4eOHbIX
npeomemos;

—  UCNONb306aMb YPABHEHUS U
HepaseHcmaa 0Jisi NOCMPOeHUs. U
UCCIe008aHUs npocmeuux
Mamemamuyeckux MoOeretl
PEANbHbIX cumyayuil unu
NPUKIAOHBIX 3a0ay;

—  yMemb UHMEPNPemuposamy

NOMYYEHHbIL — NPpU  pPeuleHuU
VpasHeHus, HepaseHcmea Uu
cucmemul pesyabmam,
oyeHusamsv €20 Npasoonooodue
8 KOHmeKcme 3a0anHou
PeanvHoll cumyayuu unu

NPUKIAOHOU 3a0ayu

IPUMEHATh UX IPU PELICHUH
3az1ay;

IpPUMEHATH Teopemy besy k
PELLICHHIO YPaBHEHU;
IIPUMEHATH Teopemy DBuera
JUIL  pElIeHHUs] HEKOTOPbIX
YPAaBHEHUI CTEIIEHU BbILIC
BTOPOW;

IIOHMMATb CMBICII TEOPEM O
PaBHOCUIIBHBIX u
HEPaBHOCUJIbHBIX
npeoOpa3oBaHUSAX YpaBHEHUN
U YMETh UX JI0Ka3bIBaTh;
BJIA/IETh METOJAMH PELICHHUS
YPaBHEHHUI, HEPABEHCTB U UX
CUCTEM, YMETb BBIOUpATH
METOJ peleHus U
000CHOBBIBaTh CBOW BBIOOD;
MCIIOJIb30BAaTh METOJ
UHTEPBAJIOB  JUISl  PEIICHHUS

HepaBCHCTB, B TOM 4YHCJIC
JIpOOHO-palMOHAIBHBIX u
BKJTIOYAFOIINX B ce0st
UppaoHaIbHbIe
BBIpa)KeHI/IH;

pemiarhb anredpanvecKue

YPaBHEHUSI M HEPABEHCTBA, U
X CHUCTEMBI C IapaMeTpamu
anreOpandecKum u
rpaduyecKuM MeToaMH;

BIIAJIETh Pa3HBIMH METOAAMHU
JI0Ka3aTelbCTBA HEPABEHCTB;
pelaTh ypaBHEHHUS B LIEJNBIX

0 HepaseHCcmeax  medxncoy
CPeOHUMU CIMeNneHHbIMU
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qHCIIax;
n300pakaTh MHOXECTBA Ha

IIJIOCKOCTH, 3a/1aBaEMbI€e
ypaBHCHHSMH,

HepaB CHCTBaMHU nu nux
CHUCTEMAaMHU;

cBOOOHO HCIOJIL30BAaTh
TOXIACCTBCHHBIC
npeobpa3oBaHus npu

peuIeHu  YpaBHEHHW U
CUCTEM YpaBHEHUN

B nosceonesroti srcuznu u npu
usyueHuu opyaux npeomMemos:
COCTaBIISITh u pemiaTth
ypaBHEHHUs, HEPaBEHCTBA, MX
CUCTEMBI TP PEIICHUH 3a71a4
JIPYTUX y4eOHBIX MPEIMETOB;
BEITIOJTHSATH OLICHKY
MIPaBIIONIOI00US PE3YIIBTATOB,
MOJy4YaeMbIX TPU PEHICHUH
pa3IMYHBIX YPaBHEHUH,
HEPAaBEHCTB U UX CHCTEM MpHU
pelieHn:  3aJad  JAPYTUX
y4eOHBIX MPEIMETOB;
COCTaBIISITh u pemiarb
YpaBHECHUS W HEPABEHCTBA C
napaMeTpamMy TMpU PEIICHUH
3a71a4 JIPYTHX y4eOHBIX
MPEIMETOB;

COCTaBIISATh ypaBHEHHUE,
HEpPaBEHCTBO WIH 1704
CUCTEMY, ONMCHIBAIOIINE
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pEIbHYIO CUTYyallMIO  WJIU
MIPUKIATHYIO 3azauqy,
UHTEPIPETUPOBATD
II0JIy4YE€HHBIE PE3YJIbTATHI;
UCIIOJIb30BaTh IPOrpaMMHbIE
CpeacTBA  HpU  pEHICHUH
OTJIETTbHBIX KJIaCCOB
ypaBHEHU U HEPABEHCTB

Dyukyuu

OnepupoBath Ha 0a30BOM
YPOBHE NOHATUSAMMU:
3aBHCUMOCTH BEJIMYHH,
(GyHKLUS, APTYMEHT U
3HaueHue PyHKIHH, 00JIacTh
OIpeieIeHUs] 1 MHOKECTBO
3HaYeHU! PYHKIUH, rpaduK
3aBUCUMOCTH, 'papuK
GyHKIMY, HYIU QYHKIUH,
IPOMEKYTKU
3HAKOMOCTOSIHCTBA,
BO3paCTaHME Ha YHCIOBOM
IPOMEXKYTKE, yObIBaHHE Ha
YHCIOBOM ITPOMEKYTKE,
HauOoJbIlIee U HAUMEHbLIEe
3Ha4YeHHe (PYHKLIUHU Ha
YHCIIOBOM IPOMEXKYTKE,
nepuouyeckas QyHKINS,
NIEPUOIT;

OIepHupoBaTh Ha 6a30BOM
YPOBHE TOHATHUSIMHU: TIPSIMAst

Onepuposams noHAMUAMU.:
3a6UCUMOCTb GETUYUH,
@yHKYuUs, apeymenm u 3HayeHue
@yHrkyuu, obnacme onpedeneHus
U MHOJCECMB0 3HAYEHUT
@yHuryuu, epaghux 3agucumocmu,
epagux ynxyuu, Hymu
@yHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUCi1080M
npomedxcymke, yovisanue Ha
YUCTI0BOM NPOMEIICYNIKE,
Haubobuee U HauMeHblULee
3HaYeHue PYHKYuU Ha YUcio8oMm
npomedxcymke, nepuooudecKast
@yHKyus, nepuood, yemHas u
Heuemuas QyHKyuu;
ONepuUpoBamb NOHAMUAMU:
npsamas u oopamuas
NPONOPYUOHANTLHOCD,
JIUHENHAs, K8AOPAMU4HAas,

Buiagers nonstuamu:
3aBHCUMOCTb BEJIMYHH,
(GyHKIHSA, apryMeHT U
3HaueHue QPyHKIHUH, 00JIacTh
OTIpeIeIIeHUs] 1 MHOYKECTBO
3HaueHUH QyHKIHUU, TpaduK
3aBUCHUMOCTH, Ipadux
¢byHKIMY, HYMU QYHKIUH,
IPOMEXKYTKH
3HAaKOIIOCTOSIHCTBA,
BO3pacTaHKe Ha YUCIOBOM
IPOMEXYTKe, yObIBaHUE Ha
YHCIIOBOM ITPOMEXKYTKE,
HauOoJIbIlIee U HAaUMEHbIIIee
3HaueHue (PYHKIMH Ha
YHCIIOBOM ITPOMEXYTKE,
nepuoandeckast pyHKIus,
HepUO/l, YEeTHAsl U HeUEeTHAs
yHKIIH;

yYMETh PUMEHSTD 3TH
TIOHATHS TIPH PEIICHUH

u oOparHas Joeapugmuyeckas u 3aJ1ad4;

MMPOMNMOPHIUOHAIBHOCTD nokasamejlbHas gbyHKL;uu, BJIaACTH ITOHATUEM
J'IPIHCIZHEUI, KBaApaTu4Hasi, mpucoHomempuiyecKkue CTCIICHHAasA (I)YHKI_II/ISI; CTPOUTH
norapupmMuueckas u dynxyuu; ee rpaduK U yMeTh
IIOKa3aTeJIbHasA (I)yHKLII/II/I, — onpedeﬂ}zmb 3Ha4eHue | IPUMCHATDH CBOMCTBA

Hocmuoicenue pe3yiomamog
paszoena II;

61a0emsv NOHAMUEM
ACUMNMOMbL U YMEMb €20
NPUMEHAMb NPU peueHun
3a0ay;

NPUMEHAMb Memoobl
PeweHUst NPOCMetuUX
oughghepenyuanvrwix
VPasHeHUil nepeozo u
8MOP0O20 NOPAOKOB

15




TPUTOHOMETPHYECKHE
byHKIUY;

pacro3HaBath rpaduxku
AIIEMEHTAPHBIX ()YHKIIUHI:
psIMOM M 0OpaTHOM
IPONOPLUHUOHATIBHOCTH,
JIMHEWHOM, KBaJAPAaTUYHOM,
norapuMUIECKON 1
MoKa3aTelbHON (YHKIIHH,
TPUTOHOMETPHUYECKHIX
byHKIM;

COOTHOCHTD T'paduKu
AJIeMEHTAPHBIX (PYHKIIMIA:
psSMOi 1 00paTHON
MPOMOPLUOHATIEHOCTH,
JIMHENHOM, KBaJAPATUYHOM,
norapuMuuecKoi u
MoKa3aTelbHON (QYHKIIHH,
TPUTOHOMETPHUYECKHIX
bynkuuit ¢ popmynamu,
KOTOPBIMH OHH 33JIaHbI;
HaXOJUTh 10 rpaduky
npUOIMKEHHO 3HAUYEHUS
(GYyHKLINY B 3a/1aHHBIX
TOYKaX;

OTIpeNieNATh o rpaduKy
cBoiicTBa pyHKIMH (HYIH,
IPOMEXKYTKH
3HaKOTIOCTOSTHCTBA,
IPOMEXYTKH MOHOTOHHOCTH,
HanOOJIbIIE 1 HANMEHBIITHE
3HAUEHUS U T.11.);

CTPOUTH ICKU3 Tpaduka

(byHKLUY, YIOBJIETBOPSIOLIECH

GdyHKyuu no SHAYEHUIO
apeymenma — npu  pAsIUYHbIX
cnocobax 3a0anusi PyHKyuu,

- cmpoums epaguxu

UZYUEHHBIX DYHKYULL,
onucvl8amyv no 2papuxy u 6
npocCmeuux ciyuasx no
Gopmyne nosedenue u ceolicmea
@yHKYULl, HAXO0UMb NO 2PAPUKY
@yHKyuu HaubonvuiUe U
HauMeHbuue 3HAUeHUs,
CcmMpoumy 3CKu3 epaguxa
@yHryuu, yoosnemeopsioweli
npuseodeHHoMy Habopy Yclo8ull
(npomesrcymku
803pacmarnus/yovl6anus,
3HayeHue hyHKYuu 8 3a0aHHOU
mouke, mouKu IKCMpPemymos,
acumMnmomul, HYaU QYHKYUU U
m.o.);

peuiams ypagHeHus,
npocmeuiuiue cucmemol
VPABHEHUM, UCNONb3Ys CEOUCMEA
@yHryuil u ux epaghuxos

B nosceonesnoii srcusnu u npu
usydeHuu opyaux yueOHwvix
npeomemos:

—  onpedensimb no epaguxam u
UCNONBL306aMb Ol PeUuleHUs.
NPUKIAOHBIX  3A0a4  C8OUCMBA
PeanbHbIX npoyeccos u
3asucumocmett (Hauborvuiue u
HaumeHblue 3HAYEeHUs,

CTENEHHON (YHKLUU MIPH
pEeLIeHNH 3a/1a4;

BJIAJICTh MNOHATUAMU
nokaszaTenbHast (QyHKITHS,
9KCHOHEHTA; CTPOUTh UX
rpadMKu ¥ yMETh IPUMEHSTh
CBOMCTBA MTOKa3aTEIbHOU
(YHKINU TIpU peIIeHUH
3ajau;

BJIAJICTh TOHATHEM
norapudmuyeckas GyHKIUS;
CTPOUTH €€ IrpadUK U YMETb
IPUMEHSTh CBOMCTBA
aorapupMuuecKoil PyHKIMU
IpY PELICHUH 3a/1a4;
BJIAJICTh MMOHIATUIMHU
TPUTOHOMETPUUYECKHE
(YHKIIMH; CTPOUTD UX
rpadMKu ¥ YMETh IPUMEHSTh
CBOMCTBA
TPUTOHOMETPHUYECKUX
(GyHKUIMN TpU pelieHuu
3azay;

BJIJICTh MTOHATHEM OOpaTHas
(GyHKIWS; TPUMEHSTH 3TO
HOHSATHE MPU PELICHUN
3azay;

MPUMEHSTH NP PELLICHUN
3a/1a4 CBOMCTBA (PyHKIIHI:
YEeTHOCTh, IEPUOUYHOCTD,
OTPaHUYCHHOCTH;
MPUMEHSTH P PELLICHUN
3a/1a4 mpeoOpa3oBaHUs

rpaduKoB PyHKIIHI;
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IPUBEICHHOMY HabOpy
yCIIOBUH (IIPOMEKYTKHU
BO3pacTaHus / yObIBaHMS,
3HaYeHue PyHKIUHU B
3aJJaHHOW TOYKE, TOUKU
KCTPEMYMOB H T.JI.)

B noeceonesnou scuznu u npu
usyueHuu opyaux npeomemos:
OTIpeNeNIATh 1O TpaduKam
CBOICTBA peaIbHBIX
MPOLECCOB U 3aBUCUMOCTEM
(HauOonpIINe U HAUMEHBIIINE
3HAUCHUS, IPOMEKYTKU
BO3pacTaHus U yObIBaHMUS,
MIPOMEXKYTKH
3HAKOIOCTOSIHCTBA U T.I1.);
MHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHON
MPAKTUYECKON CUTYaIluU

NPOMENCYMKU  BO3DACMAHUSL U
VobI8aHUsA @yHryuu,
NPOMENCYMKU
3HAKONOCMOAHCMEA,
acumMnmomol, nepuoo u m.n.);

—  UHmMepnpemuposams
ceolicmea 8 KOHmeKcme
KOHKDemHOou Npakmu4ecKou
cumyayuu,

—  onpedensimv no epaguxam
npocmeuiwiue XapaKmepucmuku
nepuoouyecKux  npoyeccog 6
ouono2UU, IKOHOMUKE, MY3bIKE,
paouocssazu u Op. (amnaumyoa,
nepuoo u m.n.)

BJIQ/IETh MOHITUSIMU
YUCJIOBAst
MOCIIEI0BATENbHOCTD,
apudmernyeckas u
reoMeTpHuuecKas mporpeccus;
MPUMEHSITH MIPU PEIICHUN
3a/1a4 CBOMCTBA U NMPU3HAKH
apudmeTnuecKoit u
reOMETPUUYECKOM Iporpeccuid

B nosceounesnoti ocuznu u npu
usydeHuu oOpyaux yueOHwvix
npeomemos:

—  ONpenessTh 1o
rpagukaM ¥ HMCIOJIb30BaTh
JUISL pelIeHUs] TMPUKIAJIHBIX
3aJla4  CBOWMCTBA PEAJIbHBIX
IIPOLIECCOB U 3aBUCUMOCTEU
(HamOoJbIIe ¥ HAUMEHBIITHE

3HAUYEHUS, IIPOMEXYTKH
BO3pacTaHusi U  YOBIBaHHUSA
¢byHKIHY, IIPOMEXYTKH
3HAKOIMOCTOSIHCTBA,

aCHMIITOTBI, TOUKH TNeperuoa,
MEepHOJ U T.I1.);

—  HUHTEpIpPETHPOBATH
CBOMCTBA B KOHTEKCTE
KOHKPETHOW  IPAKTUYECKOMN
CUTYalluy;

OTpeAeNsATh Mo rpaduxkam
MIPOCTEMILNE
XapaKTEPUCTUKH

MEPUONYECKHUX MPOIIECCOB B
OMOJIOrUH, DKOHOMMUKE,
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MY3bIKE, pallOCBSI3H U JP.
(ammuTya, NEpUuoa  T.11.)

Inemenmot
mamemamuyec
K020 anaiusa

OnepupoBatb Ha 0a30BOM
YPOBHE NOHATHUSMHU:
pou3BOIHAS (DYHKIMH B
TOYKE, KacaTeJbHas K
rpaduky GyHKIHH,
npou3BOHAS (PYHKINH;
OIpeNeNATh 3HaYeHUe
NPOM3BOIHON (DYHKIIUH B
TOYKE 0 N300PAKEHHIO
KacaTeJIbHOU K TpaduKy,
IPOBE/ICHHON B 3TOM TOUKE;
pelaTh HeCIOXKHBIC 3a7a9u
Ha IPUMEHEHHE CBSA3U MEXIY
IPOMEKYTKaMHU
MOHOTOHHOCTH U TOYKaMHU
AKCTpeMyMa (yHKIIHH, C
OJIHOU CTOPOHBI, U
POMEKYTKAMHU
3HAKOMOCTOSIHCTBA U HYJISIMU
MPOU3BOJHON ATON (PYHKIIUU
— ¢ Apyrou

B noeceonesnoii srcusnu u

Onepuposamv nOHAMUAMIU:
npou3800HAs hyHKYUU 8 MOoUKe,
KAcamenbHas K epaQuxy
Gynryuu, npou3eooHas
dynxyuu;

BLIYUCTAMb NPOUZBOOHYIO
OOHOUIeHA, MHO2OUIeHA,
K8a0pamHo20 KOpHs,
NPOU3BOOHYIO CYMMbL (DYHKYULL
—  BLIYUCHAMb  NPOU3BOOHbLE
INIEMEHMAPHBIX (DYHKYULL U UX
KOMOUHayu, UCnonb3yA
CNpagouHble Mamepuasl,

—  uccnedosamo 8
npocmetiuux Cay4asx QyHKyuu
Ha MOHOMOHHOCMb, HAXOOUMb
Haubonvbwue U HAUMEHbUlUe
3HAUeHUs QYHKYUL, CMpoums
epaghuxu MHO20UNEHO8 u
npocmetiuux — payUOHAIbHbIX
QYHKYUlL ¢ UCNOTb308AHUEM
annapama  MamemamuyecKo2o
aumanuza

Bnaners nousatuem
OeCKOHEYHO yOBbIBaroIIas
TreOMETpUYECKast POTPECCUs
Y yMETh MIPUMEHSTH €r0 IIPH
peleHuy 3a1a4;

MPUMEHSIT JUIS PEIICHUS
3a/1a4 TEOPHUIO TPEJICIIOB;
BJIAJETH HOHATHIMHI
0OeCKOHEYHO OOJIBIINE U
OECKOHEYHO MAaJIbIe
YHCIIOBEIE
MIOCIEA0BATEILHOCTH 1
yYMETb CPaBHUBATh
OECKOHEUHO OOJIBIINE U
OECKOHEYHO MAaJjIble
MOCJIEI0BATEILHOCTH;
BJIAJETh MOHATHSIMM:
MPOU3BOIHAS (QYHKIINH B
TOUKE, TPOU3BOTHAS
bynxunm;

—  BBIYHCIATH IPOU3BOHBIC
JNIEMEHTapHbIX (DYHKIUH WU
MX KOMOHMHAIIN;

Jlocmuoicenue pezyromamos
paszoena II;

60060010 e1ademo
CMAHOAPMHBIM ANNAPAMoM
MaAmMemMamuyecKko20 aHaIus3a

ol 8bIUUCTICHUS
NpOU3B0OHbLIX Gdyrkyuu
O0OHOU NepeMeHHOlL;
c680000HO NpUMeHsmMb
annapam

MaAmemMamuyecko2o anaiusd
07151 Uccned08anus QyHKyu
U nocmpoenus epagurkos, 8
MOM YUCe UCCLe008AHUS HA
BLINYKNOCMb,

onepuposams  NOHAMUEM
nepeoodpasHoll  QyHKyuu
07151 peuleHus 3a0ay;
ognademn OCHOBHBIMU
ceedeHusMu 00 unmezpane
Hviomona—Jletibnuya u eco
npocmenuuux nPUMeHeHUsx,

onepuposams 8
npu uzydeHuu Opyaux — HCCIEeNoBaTh  (YHKIUH CMAaHOAPMHBIX  CUMYAYUAX
npeomemos: B nosceownesnoti srcuznu u npu Ha MOHOTOHHOCTb 1 | npouseoonvimu BbICUUUX
HOJIb3YsCh IpapuKaMH, usyyeHuu opyaux y4eoHvlx JKCTPEMYMBI; nopsOKOs;

CpaBHHUBATh CKOPOCTH npeomemos: — cTpouth rpadpukd U ymemb — npumMeHamv — npu
BO3pacTaHus (pocra, peuiams npukiaonvle 3a0a4u U3 | IPUMEHATh K PEIICHUIO peuenuu  3a0a4  Cce0Lcmea
IOBBIIICHHUS, YBCIIMYCHUS U ouonozauu, uzuxu, xumuu, 3ajad, B TOM HHCIC  C | yeppepwignbix QyHKYiL,
T.II.) WJIA CKOPOCTH 9KOHOMUKU U OPY2UX rmapamMeTpoM; yMemb  npumensme  npu
yObIBaHUsI (I1afeHus, npeomemos, ceéA3aHHbLE C —  BJAJETh IOHATUCM | poenuu  3a0auy  meopemol
CHH)KEHMS, YMEHBIICHUS U UCCNIe006aHUCM XAPAKMEPUCUK | KacaTenbHas K  rpaduky b i

18




T.II.) BEJIMYHMH B pPEaJIbHBIX
nporeccax;

COOTHOCHUTH I'paduKu
peabHBIX MPOIECCOB U
3aBUCHMOCTEH C UX
OTNHCAHUSIMH, BKIFOYAIOIIMMHU
XapaKTePUCTHKH CKOPOCTH
u3MeHeHus (ObICTpBIi pocT,
IUIAaBHOE MTOHWKEHUE U T.11.);
UCTIOJIB30BaTh TPaPUKH
pEaNBHBIX MTPOIIECCOB JUIS
peIIeHHs HeCIOXKHBIX
NPUKIIAJHBIX 327124, B TOM
YHCIIe ONpeAesss 1Mo rpauKy
CKOPOCTB X0/1a Iporiecca

PeanbHbliX NPoYeccos,
HaxoxcoeHuem HauboIbuux u
HAUMEeHbUUX 3HAYEeHUL,
CKOpOCMU U YCKOPEHUsL U M.1.;
UHmMepnpemuposams
NOJy4eHHble pe3yIbmambl

(GYHKIIUU M YMETh IPUMEHSATh
€ro MpHU PEeLIECHUH 33/1a4;

—  BIAJICTh MOHATUSMHU
nepBooOpa3Has byHKIIHS,
OIIPEICIICHHBIN UHTETPAI,

—  TIPUMECHSITH TEeOpeMy

Herorona—Jleiibuuma u ee
CIEICTBUSL  JUIS  PEIICHUS
3a71a4.

B noseceonesrotl scuznu u npu
usydeHuu opyaux yueOHwvix
npeomemos:

- peumiaTtb IIPUKJIAIHBIC
3aJa4u u3 OHOJIOrUH,
(bU3UKH, XUMHUH, SKOHOMHUKH
u JIpyrux IIPEAMETOB,

CBSI3aHHBIE C MCCIIEJOBAHHEM
XapaKTePUCTHUK MPOLIECCOB;

—  UHTEepHpEeTHpPOBATH
IIOJIyYEHHBIE PE3YJIbTaThI

Beuepwumpacca,
ymemoy BLINOIHAMY
NPUOIUNCEHHBIE BbIYUCTEHUSL

(Memoovl peutenus
VpasHeHu, 8bIUUCTICHUS
onpeoeneHH020

unmezpana);

ymemb NPpUMEHSIMb

NpULOdHCEeHUe NPOU3BOOHOU U
onpeoeneHno20 uHmezpaa

K peueHuro 3a0au
ecmecmeo3HaAHUsL,

enaoemsv NOHAMUAMU
emopasi npou3e00Has,
BbINYKIOCHIDb epaghuxa
dyHxyuu u ymems

uccnedosamv QYHKYuo Ha
8bINYKAOCD

Cmamucmuxka
u meopus
eéepoamuocmeil,
J02uKa u
KOMOUHaAmopuK
a

OmnepupoBath Ha 0a30BOM
YPOBHE OCHOBHBIMHU
onucareIbHbIMU
XapaKTEepUCTUKAMHU
YHCIIOBOr0 Habopa: cpeHee
apudmeTnueckoe, MeIuaHa,
HanOoJIbIlIee U HAUMEHBIIIEEe
3HAUYCHMS;

OTIEpUpPOBaTh Ha 6A30BOM
YpOBHE MOHATUSIMU: 4acTOTa
1 BEPOSITHOCTH COOBITHS,
CIIy4aiiHBIN BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMU

—  Hmemv npeocmasnenue o
OUCKDEMHBIX U  HenpepbleHbIX

CLYHAUHBIX BEUYUHAX u
pacnpeoeieHusx, 0
He3a8UCUMOCmU CYUAUHBIX
BeNUYUH,

—  umemdb npedcmasienue O

MAMeMamuyecKom OHCUOAHUU U
oucnepcuu Ciy4aunblx 6eIUYUH,
—  umemb npeocmasieHue o
HOPMANbHOM pacnpeoeieHuu U
npumepax HOPMAbHO

OnepupoBaTh OCHOBHBIMU
OnucaTeIbHBIMU
XapaKTepUCTHKAMHU
YHCIIOBOTO Habopa,
MOHATHEM TeHEepaIbHAs
COBOKYITHOCTb U BBIOOPKOH
U3 Hee,

—  OIepupoBaThH
MOHATUAMM:  YacTorTa |
BEPOATHOCTh COOBITHS,
cyMMa U TNPOU3BEACHHUE
BEPOSITHOCTEH,  BBIYUCIIATH
BEPOSITHOCTH  COOBITHI  Ha

HHocmuorcenue
pe3ynomamos pasoena ll;
umemuv npeocmasgierue o
YeHmpaibHOU npeodeibHOU
meopeme;

umems npedcmasienue o
8b100POUHOM

K03 puyuenme xoppenayuu
U TUHEUHOU pecpeccuu;
umems npedcmasienue o
CMamucmuyeckux
eunomesax u nposepke
cmamucmuyeckou
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3JIEMEHTAPHBIMUA COOBITUSIMH;
—  BBIUHUCJIATH BepOSITHOCTI/I
COOBITHH Ha OCHOBE MOJACYETA
YHCia UCXOJI0B

B nosceonesnoti orcuznu u
ApU U3yYeHUU opyeux
npeomemos:

OIICHUBATH U CPAaBHUBATH B
MPOCTBIX CITy4dasx
BEPOSITHOCTH COOBITHI B
peanbHON KU3HU;

YUTATh, COTIOCTABIIATD,
CpaBHHBATb,
WHTEPIPETUPOBATH B
MPOCTBIX CIIydasix peaibHble
JIAaHHBIE, IPEJICTaBICHHBIC B
BUJIE TaOJIHII, TUArpamm,
rpadukoB

pacnpeoeneHubix CILYUAUHBIX
BeNUYUH,

HNOHUMAMb CYMb 3aKOHA
Oonvbuux yucen u 8b1OOPOUHO2O0
Memooa uzmepenus
8eposmHocmetl;

umMems npedcmasierue 0o
VCIIOBHOU 8EPOAMHOCMU U O
NOIHOU 8EPOSMHOCMU,
NPUMEHSMb UX 8 PeleHUU 3a0a4;
umems npedcmasienue o
BAIICHBIX YACMHBIX BUOAX
pacnpeoeneHuil U NPUMEHIMb UX
8 peueHuu 3a0ay,

—  umembv npedcmasienue 0
KOppensayuu CIy4aiHblxX 6eIU4UH,
0 JIUHEUHOU pecpeccuu

B nosceonesnoti srcuznu u npu
uzyyeHuu Opyeux npeomemos:
—  BLIYUCHAMb UNU OYEHUBAMD

geposmuocmu  coovimuil 8
PEANbHOU JHCU3HU,

—  eblOupamo nooxoosuue
Memoovl  npeocmaesnenus  u

06pabomku OaHHbIX,

—  yMemb peuiams HeClONCHble
3a0auu Ha NpUMEHeHue 3aKOHA
Oonbwux uucen 8 CoyuoIoul,
CMpaxo8aHuu,
30pagooxpanerul, obecnedenuu
bezonacHocmu  Hacenemus 8
Upe38bIYAUHBIX CUMYAYUAX

OCHOBE  MOJCYETa  YHCIA
HCXOJ0B;
—  BIAAEThb OCHOBHBIMU

HOHATUSMH KOMOMHATOPUKH
U yMETh UX NPUMEHSTH MPHU
peuieHuu 3a1ay;

— HMMETh NpeJCTaBlIeHHE 00
OCHOBax Teopuu
BEPOSITHOCTEM;

— HUMETh IPEJCTaBICHUE O
JUCKPETHBIX U HENPEPBIBHBIX

CIy4yallHbIX  BEJIMYMHAX U
pacrpeieneHusx, 0
HE3aBUCUMOCTH  CITyYalHbIX
BEJIUYMH;

— UMETh MpPEJCTaBICHUE O
MaTeMaTH4YeCKOM OXKUJIaHHH
W JUCHEPCUM  CIIy4alHBIX
BEJINYMH;

— HMETh MPEACTABJICHHUE O
COBMECTHEBIX
pacnpeieneHusax CIy4aiHbIX
BCJIUYNH;

— TIIOHUMAaTh CYTh 3aKOHa
0OIBIINX quces H
BBIOOPOYHOTO MeETOoJIa
HU3MEPEHUS BEPOSITHOCTEN;

— HMETh TPEACTABJICHHUE O
HOPMaJIbHOM pacupeieIeHun
W T[puMepax  HOPMAIbHO
pacrpeiesieHHbIX CITy4alHbIX
BEJIUYMH;

— HMETh MPEACTABICHHUE O

2Unomeswl, 0 CMamucmuKe
Kpumepusi u ee ypogHe
HAYUMOCTU,

umems npeocmasietue o
CBA3U IMNUPUYECKUX U
meopemuiecKux
pacnpeoeneHutl;

umems npeocmasienue o
KOOUposauuu, 080UHHOU
3anucu, 080UYHOM Oepese;
61adenmsv OCHOBHbIMU
NOHAMUAMU ~ Meopuu
epaghos (epagh, sepuiuna,
pebpo, cmenensb 6epuiUHbI,
nymo 6 2paghe) u ymems
NPUMEHAMb UX NPU peuleHUl
3a0ay;

umems npeocmasienue o
0epesvsx u ymems
NPUMEHSIMb NPU PEUeHUU
3a0auy;

enademsv NOHAMuem
CBAZHOCMb U YMemb
NpUMEHSIMb KOMNOHEHNbL
CBAZHOCIMU NPU peuteHUl
3a0ay;

YyMemb 0Cywecmensime
nymu no pebpam, o06xo0bi
pebep u sepuiun epaga;
umems npedcmasiexue 00
SUNEPOBOM U
2aMUILIMOHOBOM NYMU,
umems npedcmasiienue o
mpyOHOCMU 34044
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KOppeJsILiU
BEJINYUH

CIIy4aHBIX

B nosceonesnoii sorcuznu u npu
usyuenuu opyaux npeomMemos:

HaxoxcoeHus
2aMUILMOHOBA NYMU,

— enaoemv  NOHAMUAMU
KOHeuyHble U CYemHble
MHOJICECMBA U YMemb UX

—  BBIYUCJIATH WM | NpUMEHAMb NpU  peuleHuu
OLICHUBATh BEPOATHOCTH | 3a0ay;
COOBITHI B PEAILHOM KU3HH; | —  ymemb NpuUMeHsmo
—  BBIOMpaTh METOJIBI | Memoo  Mamemamuyeckou
MOJXOIAIIETO UHOYKYUU
NpEACTaBICHUs U 00paboOTKM | —  ymems NpUMeHsMb
JTAHHBIX npunyun  Jupuxie  npu
peuteHuu 3a0a4
Texcmoegvie Pemate HeC10KHbBIE —  Pewams 3a0auu  pasweix | Pemate  pasHele  3amauu | Jocmuoicenue
3a0a4u TEKCTOBBIE 3aJ1a4H PA3HBIX munos, 6 mMom uYucie 3a0ayu | TIOBBIIIEHHON TPYIHOCTH; pe3yrbmamos pazoena |l

TUIIOB; NOBLILUEHHOU MPYOHOCMU, aHAJIM3UPOBATH YCI10BUE

—  QHAJIM3UPOBATL YCIOBHMC | —  @blOUpamb  ONMUMANbHBLI | 3a]a9H, BBIOMPATH

3a/1a4M, NP HEOOXOAUMOCTH | memoo peuieHus 3a0auy, | ONTUMAaJIbHBIH METON

CTpOHUTb JJIs1 €€ PCUICHUA | paccmampusas pasiuyHvle | PCIICHUS 3a4a4u,

MAaTCMaTH4CCKYI0 MOACIIb, Memoowl; paccMmarpuBast Pa3JInYHBIC

—  TIOHMMATb U |— cmpoumv mooenv peuieHusi | METOJIBI,

UCIIOJIB30BATh U PELICHUS | 3a0auu, npo6oOUMs | CTPOUTH MOJAETHh  PEUICHUs

3a7a4u UHPOPMALMIO, | DOKA3ameNbHble PACCYHCOeHUs, | 3aauH, MPOBOJUTH

NPEJICTABICHHYIO B BHAC | —  pewamo 3a0auu, | 1OKa3aTelbHbIE PACCYXKACHUS

TEKCTOBOW W CHMBOJIBHOH | mpebyrowue nepe6opa | IPU PELIEHUH 3a1a4H;

3allncH, CXEM, Tabuuil, 8apuUaHmMos, NposepKu YCio6uil, | pemiath 3aiadu, TpeOyrolme

Aunarpamm, rpadHKoB, | gpibopa onmumanvHoz2o | nepedopa BapHUaHTOB,

PUCYHKOB; pesyriemama, MPOBEPKH YCJIOBHH, BBIOOpa

- HeﬁCTBOBaTL o | — anaIu3uUpoeams u | OITUMAJIBHOI'O pE3YyJIbTAaTa,

alICOPUTMY, CONCPKALIEMYCSH | ynmepnpemuposams aHaIIM3UPOBATH u

B YCJIOBUH 3a1a44; pe3yibmamsl 8  KOHmMeKcme | MHTEPIPETUPOBATh

—  HCHOJIb30BAaTh ycnoeusi  3a0ayu,  6vibupams | IONyYeHHBbIE  pEIIeHHs B

JIOTUYECKHE PACCYXKIICHUSI | pewienus, He npomugopeyaujue | KOHTEKCTE YCIOBUS 3aJadH,
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IIpU pCUICHUHA 3aJa49U;

— paboraTh C
U30BITOYHBIMU  YCIIOBHSIMH,
BBIOMpAst u3 BCeH
uHpopManuy, JTaHHBIE,

HEOOXOAMMBIC IS PEIICHHS
3a/1a4u;

—  OCYIUECTBIISTH
HECJIOKHBIN nepebop
BO3MOXHBIX peuieHui,
BBIOMpAs u3 HUX
ONITUMAIILHOE 10 KPUTEPHUSIM,
c(hopMyIUPOBAHHBIM B
YCIIOBHU;

—  aHaJIu3UpoBaThH U
UHTEPIPETHPOBATH
NOJyYCHHBIC  pelIeHus B

KOHTEKCTE YCJIOBUS 3aJayH,
BbIOMpaTh  pEIIEeHUs, HE
IIPOTUBOpPEYAILNE KOHTEKCTY;
pelaTh 3a/1a4y Ha pacueT
CTOMMOCTH MOKYIOK, YCIIYT,
MOE3/I0K U T.IL.;

pelaTh HECIOKHBIE 3a/1a4H,
CBSI3aHHBIE C JOJIEBBIM
y4acTUEM BO BIIAJICHUU
bupmoi, npeanpusTueM,
HEABM)KUMOCTBIO;

pelaTh 3a7a4u Ha MPOCThIe
HPOIEHTHI (CUCTEMBI CKHJIOK,
KOMUCCHH) U Ha BBIYUCIICHUE
CJIOXHBIX IPOLICHTOB B
pa3IMYHbIX CXEMax BKJIA/I0B,
KpPEAUTOB U MIIOTEK;

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

B nosceomnesnoti scusznu u npu
usyueHuu opyaux npeomMemos:

—  pewams npakmuyeckue
3a0ayu U 3a0a4u U3 Opyeux
npeomemos

BbIOUpaTh  pEIIeHUs,  HE
[IPOTUBOpPEYAILINE KOHTEKCTY;
NEPEeBOJAUTh TMPU PEUICHUH

3aJaud  MHQOpPMALUIO W3
onHOW (opMBI 3amHcH B
IpYryl0,  HCIONB3YS  TIpU
HEOOXOAUMOCTHU CXEMBI,
TaOJHIIBI, rpaduku,
JarpamMmbl

B nosceounesnoti srcusznu u npu
u3yyeHuu Opyeux npeomemos:
pemaThb MPAKTUYECKHE
3aJaud W 337a4d U3 JIPYTHX
peIMETOB
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pemarh MPaKTHYECKUE
3aa4u, TpeOyromnme
UCTIOJIb30BaHUS
OTPHIIATEIIBHBIX YUCEI: Ha
OIpeieJIeHUue TeMIIepaTyphbl,
Ha ONpeeTIeHUE TOJI0KECHUS
Ha BpeMEHHOH ocH (110
HaIIeH 3pbl U 110CIIE), Ha
JIBIDKCHUE JICHEKHBIX
cpencTB (MpuxoJ/pacxon), Ha
orpeeieHue
[TyOMHBI/BBICOTHI U T.I1.;
UCTIOJIb30BaTh MIOHITHE
MaciiTada Jiyis HaXOXKJIECHUS
pacCTOSIHUM | JUIMH HA
KapTax, IIaHaX MECTHOCTH,
TUIaHAX TOMEIICHUH,
BBIKpOHKax, Mpu paboTe Ha
KOMITHIOTEPE U T.I1.

B noeceonesnoui scusnu u npu
usyyeHuu Opyaux npeomemos:
— pemiarb HECJIOKHbIE
MPaKTUYECKHE 3a/1auy,
BO3HUKAIOIIME B CHUTYyalUsIX
IIOBCEHEBHOM KU3HU

I'eomempusn OnepupoBath Ha 6a30BOM Onepuposamb NOHAMUAMU. Bnagers reomerpuueckumu | — Hmemsv npeocmagnenue

YPOBHE MOHATHUAMU: TOYKA, mou4Ka, npsAmas, Ni0CKOCMb 6 MOHATUSAMH TIPH  PEUICHUU | 00 AKCUOMAMUYECKOM
psAMast, II0CKOCTh B npocmpawncmee, 3a1a4 " NPOBEICHUH | Memooe,
IIPOCTPAHCTBE, napanneibHocms u MaTEMaTHIECKUX —  81ademob nousmuem
[apajIeIbHOCTh U nepneHOUKyIAPHOCIb NPAMbBIX U | PaCCyKICHHH; 2eomempuqeckue Mmecma
NCPHCHAUKYIAPHOCTD nA0CKOCmel; CaMOCTOSITCIIBHO mo4eKk 6 HNpocCmpaHcmee u
MPSAMBIX U INTIOCKOCTE; npuMeHAmb Ol peuleHust 3a0ay (hopMyIIMpoBaTh yMemsb NPUMEHAMb UX OJis
pacno3HaBaTh OCHOBHLIE 2eomempuyeckue gaxmol, eciu OTIpPEICIICHUS peuterus 3a0au;
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BU/JIbl MHOTOTPAaHHUKOB
(mpu3ma, nupamua,
MPSAMOYTOJIbHBII
napasuieNienumne, Kyo);
n300paxarb U3ydaemble
(bUryps1 OT pyKu H ¢
MPUMEHEHHUEM IIPOCTHIX
YEepPTEHKHBIX HHCTPYMEHTOB;
JienaTh (BBIHOCHBIC) ITOCKHE
YEepTEXH U3 PUCYHKOB
MPOCTHIX OOBEMHBIX QUTY:
BUJI CBEPXY, COOKY, CHU3Y;
U3BJIEKaTh HH(OPMALIHIO O
MIPOCTPAHCTBEHHBIX
reOMeTpUUECKUX PUrypax,
IIPEJICTaBICHHYIO Ha
YepTekax U PUCYHKAX;
MIPUMEHSATH TEOPEMY
[Tudaropa nmpu BEIYUCTICHUT
DIIEMEHTOB
CTEepEeOMETpUYECKUX (pUryp;
HAXOJHUTh 0ObEMBI U
IIJIOIIA Y TOBEPXHOCTEN
MIPOCTEUILINX
MHOTOT'PAaHHUKOB C
pUMEeHEeHHEeM (HOpPMYIL;
pacro3HaBaTh OCHOBHbIE
BU/IBI TEN BpalieHus (KOHYC,
nuIuHAp, cdepa u map);
HAXOJUTh 0ObEMBI U
IJTOMIAAN TOBEPXHOCTEN
MIPOCTENUILNX
MHOTOTPAHHUKOB U TEJ
BpAIlleHUs C IPUMEHEHUEM

VCI08USL NPUMEHEHUsL 3A0AHbL 8
s6HOU (hopme;

peulams 3a0a4u Ha HAX0HCOeHUe
2eoMempuyecKux 6elUdUH no
0b6pasyam umu aneopummam;
denamow (8bIHOCHbLE) NIOCKUE
yepmedsicu U3 pUCyHKO8
00vbeMHbIX pueyp, 6 mom uucie
pucosamsw 8u0 ceepxy, cOOKy,
cmpoums cedeHus
MHO20CPAHHUKOB,

u361eKamyv, UHMEPNPEMUpo8ams
u npeobpazoevieams
ungpopmayuio o
2eomempuyeckux ueypax,
npeoCcmasieHHyI0 Had YepmedHcax;
NPUMEHSIMb 2e0MempUYecKue
Gaxmul 011 pewenus 3a0ay, 8
MOM Yuciie npeononazaruux
HECKOJIbKO UA208 PeuleHUsl;
ONUCHIBAMb 83AUMHOE
PACRON0MHCEHUE NPIMBIX U
nI0CKOCmell 8 NPOCMPancmee;
Gopmyruposams ceoticmea u
npusHaKu Queyp;

O00KA3bIBAMb 2e0MempuiecKue
VMBEPHCOCHUS,

enadems CMaHOAPMHOU
K1accuguxayueu
NPOCMPAHCMBEHHBIX ueyp
(nupamuovl, npusmol,
napanneienuneobvt);

HAxooums 0O6vembl U nIOWaAou
nosepxHocmeri 2eoMempu4ecKux

reOMETPUUYECKUX duryp,
BBIJIBUTaTh  THUIIOTE3Bl O
HOBBIX CBOIiCTBax u

MPU3HAKAX TEOMETPUUYCCKUX
¢uryp m 0OOCHOBBIBATH WJIH
ompoBepratb uX, 0000IIaTh
WIN KOHKPETU3UPOBATh
pe3yabTaThI HA  HOBBIX
Kiaccax (uryp, mpoBOIUThH B
HECJIOKHBIX CITyqasix
KJIaccupukanuoo ¢Guryp Mo
Pa3TUYHBIM OCHOBAHUSM;

YICCIIEZIOBATh 4epTeXHU,
BKJTFOUAsI KOMOHMHAINH
¢buryp, U3BJIEKATD,
MHTEPIIPETHPOBATH u
npeoOpa3oBHIBATH
UHpOpMaLHIO,
MPEICTABICHHYIO Ha
yepTexKax;

pemaTh 3a7a9u
Te€OMETPHYECKOTO

COJiepKaHus, B TOM 4YHCIE B
CUTyalusax, Korja ajJroputm
peleHns He CIeAyeT SIBHO U3
YCJI0BUA, BBIIIOJIHATH
HEOOXOAUMBIE JUISl PELICHUs
3aJa49M JOTIOJIHUTEIILHBIC
MOCTPOEHHsI,  MCCIIEI0BATh
BO3MOXHOCTH MMPUMCHCHH A
TeopeM u  opmyn s
peleHws 3a/1a4;

yMeTb  (opMmynupoBaTh U
JIOKa3bIBaTh T€OMETPUYECKHE

—  yMemb NpuUMeHsmb O
peutenust 3a0a4  Ce0UCmad
NIOCKUX U O8Y2PAHHLIX
Venos, mpexespanHo2o yeiud,
meopemMbl  KOCUHYCO8 U
CUHYCO8 OJisl MPexepanHo2o
yena,
—  enademb noHAmuem
NePneHOUKYIAPHOe CeyeHue
npu3Mbl u yMmembp
NPUMEHMb npu
peuteHuu 3a0ay;

umems npeocmasienue

€eco

o 080UUCMEEHHOCIU
npasujlbHoblx
MHO20CPAHRUKOB,

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

MHO202PAHHUKO8 Memo0oM
npoexKyuil;
—  umemwv npeocmasienue

0 paseepmke
MHO202PAHHUKA u
KpamuatiuieM — nymu — Ha
nogepxHocmu
MHO202PDAHHUKA,

—  umemo npe()cmaeﬂeHue
O KOHUY€eCKUX CeYEeHUAX,
—  umemniv npedcmaeﬂeHue
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hopmyin

B noeceownesnoti scusnu u npu
U3y4eHUuU Opy2ux npeomMemos:
COOTHOCHUTb a0CTPAKTHBIE
FE€OMETPUUYECKUE IOHATHS U
(baxThl C peaqbHBIMU
XKU3HECHHBIMH O0BEKTaMU U
CUTYaLUSIMU;

HCIIOJIB30BaTh CBOMCTBA
IPOCTPAHCTBEHHBIX
reOMEeTpUYECKuX GUryp s
pelLIeHHs TUIIOBBIX 3a7a4
IIPAKTUYECKOIO COJIEPIKaHNUS;
COOTHOCHTb ILIOIIAH
IIOBEPXHOCTEH TEI
OJIMHAKOBOH (pOpMBI
Pa3IUYHOIO pa3mepa;
COOTHOCUTH 00BEMBI COCYIOB
OJIMHAKOBOH (pOPMBI
Pa3IUYHOrO pa3mepa;
OlLIeHUBaTh (hopmy
MIPABUJILHOTO
MHOT'OTpaHHMKA I10CIe
CIIWJIOB, CPE30B U T.II.
(onpenensaTh KOJIUYECTBO
BEpILIKH, pedep u rpaHeit
MOJTy4EeHHBIX
MHOTOTPaHHHUKOB)

meil ¢ npumeHeHuem hopmyi;
BLIYUCTAMS PACCMOAHUSA U Y2TIbl
8 npocmpancmee

B nosceomnesnoti scusznu u npu
uzyueHuu opyeux npeomemos:
UCNOIB308AMb CEOUCMEA
2eomempuieckux gueyp 0
pewenust 3a0a4 npaKmu4ecKo2o
Xapakmepa u 3a0ay u3 opyeux
obnacmetl 3HaAHUL

YTBEPKIACHUS,

BJIQJICTh MOHSITUSMH
CTEpEOMETPUU: npu3Ma,
napasuiesienumnes, nupamMuiaa,
TETPa’ap;

UMETh MpeicTaBlieHus 00

aKCHOMaxX CTEPECOMETPUH U
CJICOCTBUAX U3 HUX H YMCTB
IPUMEHSATh UX MPU PEIICHHH
3a/1ay4;

yMETh  CTPOHMTH  CEYCHUS
MHOTOTPaHHHKOB c
UCIIOJIb30BAHUEM Pa3IUUHBIX

MCTOAOB, B TOM 4YHUCIC H
MCTOJa CJIICAO0B,
HUMCTb MpeaACTaBJICHUC (6]

CKPELIMBAIOIIUXCS MPSAMBIX B
IIPOCTPAHCTBE u YMETh
HaXOJWTh YroJl U PacCTOSHUE
MCXKY HUMU,

IPUMEHATh  TEOPEMBI O
NapajuIeIbHOCTH TPSAMBIX U
IJIOCKOCTEN B IMPOCTPAHCTBE
IIPY PELICHUY 3a7a4;

YMETH MIPUMEHATH
napauIeIbHOe
MIPOEKTHUPOBAHNE ISt
n300paxeHus: PUryp;

YMETh IPUMEHSTh
MEPIEHINKYIAPHOCTH

NpsIMOW M IIJIOCKOCTH IIPH
pEelLIeHNH 3a/1aY;

BJIaJCTh IIOHATHUAMUA

0 Kacaowuxcs cgepax u
KOMOUHAYUYU mes 8paujeHus.
U ymems NPUMEHAMb UX npu
peuteHuu 3a0ay;

—  npumeHsmo npu
pewenuu  3a0ay  opmyny
Paccmosanus om MmouKu 00
NIOCKOCMU

—  gradems PAa3HbIMU
cnocobamu 3a0aHus npsAMou
VDABHEHUsIMU U YMemb
npUMeHsmb Nnpu  peulenuu
3a0ay;

—  npumeHamb npu
peuteHuu 3a0au u
doKkasamenbcmee — meopem

BEKMOPHBIU MEMOO U MEMOO
KOOpOUHam;
—  umems npedcmasienue

06  akcuomax obvema,
npUMeHSIMb Gopmyno
00beM08  NPAMOY20NbHO20

napanneienuneoaq, nPpu3mul u
nupamuovl, mempas’aopa npu
peuteHuu 3a0ay;

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

—  NpuMeHsmb  UHmMe2paJl
ONsl 8bIYUCTEHUSL 00beMO8 U
nosepxnocmeti mer
epaujerus, 6bIYUCTICHUS
niowaou cghepuueckozo

25




OpPTOTrOHAJILHOE

IIPOEKTUPOBAHKE, HAKJIOHHBIE
U WX IPOCKUUH, YMETh
MPUMEHSTh TEOPEMY O TpeX

HEePIeHIUKYIIApax npu
pelIeHuN 3a/1ay;

BJIJI€Th MOHITUSAMHU
paccTosiHue MeXIy

¢urypamm B TPOCTPAHCTBE,
oOINil EePIEeHIUKYISAP IBYX
CKPEIIHUBAOIINXCS TPSIMBIX U
yMETh MPUMEHATh HUX MpH
pelIeHuy 3a/1ay;

BJAQJIeTh  TOHSITHEM  yTOll
MEXIY MpSMOit u
ITIOCKOCTBIO u yMETh
MPUMEHSTD €T0 MPH PEIICHUN
3aJ1a4;

BJIAJIETh HOHATHAMHU
JIBYIpaHHBI  yroi,  yroi
MEXIY IJIOCKOCTSIMU,
HepHeHIUKYIISIPHbIE

IJIOCKOCTH u YMETh

NPUMEHSTh MX MPH PEHICHUU
3a/1a4;
BJIAJICTh TOHATUSAMHU TPU3MA,

rapajuieenuIe 51
NIPUMEHSATH CBOMCTBA
napajuienenumnesa pu
penieHny 3a1ay;

BJIAJIETh MIOHSATHUEM
IIPSIMOYTOJIbHBIN

napaiesIenumnes "

NPHUMCHATH €TI0 IIPpU pCIICHUU

nosica u obvema wapoeoco
Cl104,
— umemob npe()cmaeﬂeﬂue

o) OBUNCEHUSAX 8
npocmpancmee:
napanieibHoMm nepemoce,

CumMmempuu OnHOCUmMeENIbHO
njiockocmu, L;eHI’I’lpaJZbHOZZ

cummempuu, noeopome
OMHOCUmMeEIbHO npﬂMOﬁ,
BUHIMOBOU Cummempuu,

yMemb NpUMeHsmb Ux npu
peuteHuu 3a0ad;

—  umems npedcmasienue
0 NIOWAOU OPMOSOHANLHOLL
npoexyu,;

—  umems npedcmasienue

o mpexepaHHom u
MHO20CDAHHOM yene u
NPpUMEHAMb ceolicmea
NJlOCKUX yeinoe

MHO202PAHHO20  Yelid npu
peuteHuu 3a0ay;

—  umems npeoCmasieHus:
0 npeobpazoeanul N000OUs,
comomemuu U ymems
NPUMEHAMb UX NPU peulenul
3a0ay;

- ymemy pewanms
3a0auu  Ha  NAOCKOCMU
Memooamu cmepeomempuiL;
—  ymemb NPUMEHAMb
dopmynet  0bvemos  npu
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3aj]ad4;

BJIAJICTh MMOHATHAMU
NUpaMUIa, BHIBI [HUPAMUL,
3JIEMEHTHI MpaBUILHON
MHPAMUBI u YMETH

NPUMEHSATh UX TPU PEHICHHH
3a/1a4;
UMETh  MNPEACTAaBICHUE O

TeopeMe Diinepa,
MPaBUIIbHBIX
MHOTOIPAaHHUKAX

BJA/IETh IMOHSATUEM IUIOUIAU
IIOBEPXHOCTEN

MHOTOTPaHHHKOB U  YMETb
IPUMEHSTH €T0 MPH PEHICHUN
3ajay;

BIAACTh TOHATHAMHU  Tela
BpameHust (IMUINHIP, KOHYC,
map u cepa), UX cedeHus U
yMETh TPHUMEHATh HX NpHU
pelLlIeHNnH 3ajay;

BIaJCTh IIOHATHUAMHAU
KacCaTCJIbHBIC MMPpAMBIC n
IIJIOCKOCTH n YMEThb

MPUMEHSTh UX IPU PELICHUU
3aza4;

UMETh  TPEICTaBICHUS O
BIIUCAaHHBIX U  ONHCAHHBIX
chepax U yMeTb MPHUMEHATh
WX MIpHU PEUIeHUH 3a]1aY;
BJIAQJIETh MOHATUSAMH OOBEM,
00bEMBI  MHOTOTPAaHHUKOB,
TEJl BpallleHUuss M IPUMEHSThH

peuenuu 3a0a4
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WX TPU PEIICHUH 33714,
WMETh  TPEICTABICHHUE O
pa3BepTKe  IWIMHApA H
KOHYcCa, IUIOIa U
MOBEPXHOCTH IWIMHApPA W
KOHYCa, YMETh MPUMEHSATh UX
MIpY PEIICHUHU 33]1aY;

UMETh  MpEACTaBICHUE O
wiomanau cdepsl U yMEThb
MPUMEHSTH €T0 TIPHU PEIICHUH
3a1ad4;

yMETh pemarh 3aJa4d  Ha
KOMOHWHAINHU
MHOTOTPAaHHHUKOB WU TeJ
BpAIllCHUS;

UMETh  MpEICTaBJICHUE O
oJ00MKU B TIPOCTPAHCTBE M
yMETh pemarh 3aJa4yd  Ha
OTHOIIICHUE  O0BEMOB U
IJI0IaAeH ITOBEPXHOCTEN
HOJOOHBIX HuUryp

B noseceomnesrotl scusnu u npu
usyueHuu opyaux npeomMemos:

COCTaBIIATh c
UCIIOJIb30BAaHUEM CBOICTB
F€OMETPUUYECKHUX buryp
MaTeMaTHYECKUE MOJIENH IS
pelieHus 3aja4
MIPaKTUYECKOI0 XapakTepa U
3ajga4 u3 CMEXHBIX
JUCLUILINH, HCCIIEI0BATh

MOJIyYeHHbIE  MOJEIU U
HMHTEPIPETUPOBAT PE3YIbTAT
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Bexmopot u OnepupoBath Ha 0a30BoM | Onepuposamo nousamusamu | Brmagets noustuamu | Locmuoicenue
KoopOunambul 6 | ypOBHE MOHIATHEM JCKAPTOBBI | 0eKApmoebl  KOOPOUHAmsl 6 | BEKTOPHI M UX KOOPAMHATHI; pezyrbmamos pazoena ll;
npocmpancmee | KOOpAWHATHI B IPOCTPAHCTBE; | NPOCMPAHCMEE, 6€KMOP, MOOYb | yMETh BBIIOJIHATL ONEPALMU | HAXOOUMb obvem
HAXOIUTh KOOPJAMHATHI | 6€KMOpA, pasencmeo 6eKmopos, | Hajl BEKTOPaMH, napainnienenuneoa u
BECPIINH KY6a u KOOp()uHCZMbZ eéeKkmopa,  y20Jl | UCII0Jb30BaTh CKaJIIpHOE mempaadpa, 300aHHbIX
MMpAMOYT'OJIbHOT'O Meofcdy eeKkmopamu, CKajiApHoe IIPOU3BEICHUE BEKTOPOB IIPHU Koop()uﬂamafwu C60UX
napajuiesienunea npouseedeHue BEKMOPOG, | pellleHUH 3a1a4; B8EPUIUH,
KOJLTUHEeapHvle 8eKmopbl, IPHUMEHSATH ypaBHEHHE 3a0a6ambv NpAMYIO 8
HAX00UMb pPAcCmosHUe MexHcoy | MIOCKOCTH, Gopmyny | npocmpancmee;
o8ymsi mo4Kkamu, CYMMY | pacCTOSIHUSL MEXy TOUKAMH, | HAXOOUMb pACCMOosAHUe Om
BEKMOpPO8 U NpoussedeHue ypaBHEHHE cepsl OpU | MOYKU 00 NIOCKOCMU 6
8EKMOPA HA HUCO, Y20l MeJHCOY | pellleHUH 3a/1au; cucmeme KOOpOuHam;
G6EKMOPAMU, CKANAPHOE | MPUMEHSATH BEKTOPBI U METOJ | HAXOOUMb paccmosnue
npouseedenue,  pacKiaobleams KOOPJAMHAT B IPOCTPAHCTBE | MEXHCOY CKPeUUEaroUUMUCS
6EKmMop no a6)1114 IIPH PELIEHNN 331249 npAMbIMU,  3A0AHHLIMU 8
HEKOJIUHeapHblM 6EKmopam, cucmeme Koopauyam
3a0a6amau NJ10CKOCMb
ypasHenuem 8  0eKApmMOBoll
cucmeme KOOpOUHam,
peuwlams npocmetiwiue 3a0aqu
88edeHUeM BeKMOPHO20 basuca
Hcmopusa OnuceIBaTh otnenwvHble | [Ipedcmasniamo eknao | Imetb  mpexacTaBieHue o | [ocmuodicenue pesynomamos
mMamemamuku | BBIIAIONIMECS — PE3YJIBTATHI, | 66IOAIOWUXCS MAMEMAMUKOS8 6 | BKIIAJIE BhIaroIuxcs | pazdena ll
IIOJIyYEHHbIE B XOH€E | pazeumue MamemMamuky U UHbIX | MAaTEMaTUKOB B Pa3BUTHE
pa3BUTHS MaTEMaTUKH KaK | HAYuHbIX oOnacmel; HAyKU;
HayKH, NOHUMAmMb POJlb Mamemamuky 6 | IOHUMaTh POJIb MaTEMaTHUKU
3HATh npuMepsl | pazsumuu Poccuu B pa3BuTuu Poccun

MaTE€MaTUYECKUX OTKPBITUM 1
UX AaBTOPOB B CBA3U C
OTCUYECTBEHHOW U BCEMUPHOM
HCTOpPHEN;

[IOHUMATh POJIb MAaTEMaTUKH
B pazButuu Poccun
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Memoowt
MamemamuKu

HpI/IMeHHTB HU3BCCTHBIC
MCTOJBbI npu pemiCHUN
CTaHAApTHBIX

MaTeMaTUYECKUX 3aj1ay;
3aMedarh U XapaKTEepU30BaTh
MaTeMaTUYeCKHe
3aKOHOMEPHOCTH B
OKpY>Karoleu
JIEHCTBUTEIIFHOCTH,
MIPUBOJUTH
MaTEeMaTUYECKUX
3aKOHOMEPHOCTEN B MPUPOJIE,
B TOM yucie
XapaKTEPU3YIOIIHNX KPacoTy U
COBEPILEHCTBO
OKpYXKarolero  Mupa U
MIPOU3BEJICHUI NCKYCCTBA

IpUMEphI

Hcnonvzosamo OCHOBHbLE
Memoowl ooxaszamenbcmea,
npoeooUms 00KA3amenbCmeo U
BbINONHAMb ONPOBEPHCEHUE,
NPUMEHAMb OCHOBHbIE MemoObl
peuieHus Mamemamu4eckux
3a0ay;

HA OCHOBE MAMEeMamuyecKux
3aKOHOMepHOCmel 6 Nnpupooe
Xapakmepuzoeams Kpacomy u
COBEPUIEHCTNBO  OKPYICAIOULe20

mupa u npousgedeHull
uckyccmea,

npumMeHAms npocmetiviue
npocpammuele  cpedcmea U

INIEKMPOHHO-KOMMYHUKAYUOHHbL
e cucmemasl npu  peuwernuu
mamemamu4yeckux 3a0ay

Hcnonp3oBars OCHOBHBIE
METO/IbI JI0Ka3aTeNbCTBa,
MIPOBOJUTH JOKA3aTCIILCTBO U
BBITOJIHATH OIIPOBEPIKEHHUE;
IIPUMCHSITH OCHOBHBIC
METObI pCICHUA
MaTeMaTHUYECKUX 3a1ad;

Ha OCHOBE MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH B NPHUPOIE
XapaKTepu30BaTh KpacoTy u
COBEPLICHCTBO OKPYXKAOLIETO

MHpa u MIPOU3BEACHUN
UCKYCCTBA;

IPUMEHSTh npocTeime
OporpaMMHBIE  CpEACTBa H

OJICKTPOHHO-KOMMYHHKAIIOH
HBIC CHUCTCMbLI IIPpHU PCUHICHUHU
MaATEMATUYCCKHUX 3a/1aq,

IMOJIB30BATHCA  IMPUKIIAAHBIMHA

nporpaMMaMu U
MporpaMMaMy  CUMBOJIBHBIX
BBIYHCIIEHUH JuIst
UCCIIEIOBAHUS

MaTEeMaTHYECKUX 00BEKTOB

Hocmuoicenue pesynbmamos
paszodena ll;

npUMeHsIMb
Mamemamuyeckue 3HAHUs K
UCCNe008aHUIO
OKpYydHcaloujeco mupa
(moOdenuposanue
@uzuueckux npoyeccos,
3a0a4u IKOHOMUKU)

Conep:xaHue yuedOHOTo npeamera «MaremaTukay

Aure0pa m Ha4YaJ/1a aHAJIU3a
IToBropenue. Penienne 3agau ¢ UCMOIB30BAaHUEM CBOMCTB UUCEN U CHCTEM CUMCIIEHUS, IEIUMOCTH, J0JIEH U YacTel, MPOLEHTOB, MOAYyJIeH

(Yyriry0JieHHBIH YPOBEHb)

yucen. PemeHue 3a1ad ¢ UCMOIB30BaHUEM CBOMCTB CTENeHEW W KOpHEH, MHOTOWIEHOB, NMPeoOpa3oBaHUii MHOTOWIEHOB M JIPOOHO-PAllMOHATIBHBIX
BBIpAKEHMI. Pelienne 3aaa4 ¢ uCnoyib30BaHUEM IPalyCHOM Mepbl yria. MoyJib yucia 1 ero cBoMcTBa. Penienue 3a1a4 Ha IBM)KEHHE U COBMECTHYIO
paboTy, cMecH M CIUIaBbl C MOMOILBIO JIMHEHHBIX, KBaJPaTHBIX U JPOOHO-PAIIMOHANBHBIX YpaBHEHUH M uX cucTeM. PerieHue 3a1ad ¢ MOMOIIBIO
YHUCIIOBBIX HEPAaBEHCTB U CHUCTEM HEPABEHCTB C OJHOM NEPEMEHHOM, ¢ MpUMEHEHHEM H300pakeHHs YHCIOBBIX MPOMEXYTKOB. Pemienue 3agau c

UCIIOJIb30BAaHUEM YHUCIIOBBIX (QYHKIUI M MX TrpadukoB. Vcnonap3oBaHue CBOWCTB M Tpa(UKOB JTUHEWHBIX M KBAJApPAaTHUHBIX (QYHKIUH, 0OpaTHOI
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PONOPIUHOHANbHOCTH 1 GyHKImK Y =+/X . I'paduueckoe pelieHne ypaBHEHHH ¥ HepaBeHCTB. VICIONIb30BaHHME ONMEPAIMii HAT MHOKECTBAMH H

BBICKA3bIBAaHUSIMU. VICIIOJIb30BaHHE HEPABEHCTB W CHCTEM HEPABEHCTB C OJHOW TIEPEMEHHOW, YHCIIOBBIX IMPOMEKYTKOB, UX OOBEAMHCHUU U
nepecedeHuil. [lpuMeneHue mnpu pemieHUH 3aJad4 CBOMCTB apu(METHUYECKOM M TE€OMETPUYECKOM MpOrpeccud, CyMMHUPOBaHHS OECKOHEYHOMH
CXOJIIENCS TEOMETPUUECKON POTPECCHUH.

MHoskecTBa (4MCIIOBBIE, TeOMEeTpUYecKuX (uryp). XapakTepuCcTHUECKOe CBOMCTBO, 3JIEMEHT MHOXKECTBA, IIYCTOE, KOHEUHOE, OECKOHEYHOe
MHOkecTBO. CriocoOb!I 3amanus MHOKECTB [lomMHOkecTBO. OTHOIICHHS TPUHAIIICKHOCTH, BKIIOUCHHS, paBeHCTBA. Oneparuy HaJl MHOKECTBAMHU.
Kpyru Ditnepa. Koneunsie u 6eCKOHEUHBIC, CUETHBIC M HECUETHBIE MHOXKECTBA.

VictuHHBIC W JOXHBIC BBICKA3bIBAHUS, ONEPAIMM HAJl BHICKA3BIBAHUSMU. AneceOpa evickaszviéanuili. CBsi3b BBICKA3bIBAHUN C MHOMXECTBAMH.
KBanTopsb! cyiiecTBOBaHUS U BCEOOUTHOCTH.

3akoHbl JOTUKU. OcHogHble 02udeckue npasuia. Perenne JTorndeckux 3ajad ¢ MCIOJb30BaHUEM KPYroB DWJEpa, OCHOBHBIX J102UYECKUX
npasui.

YMmozakmroueHuss. OOG0CHOBaHMS U JIOKA3aTeJIbCTBO B MareMaTtuke. Teopembl. Buabl MmaTeMaTnyeckux yTBEpKIECHUU. Buosl dokazamenbcms.
Mamemamuueckas unoykyus. YmeepowcoeHus: oopamuoe OAHHOMY, NPOMUBONONONCHOE, 00pPAMHOe NPOMUBONONONCHOMY OanHomy. lIpusHak u
CBOMCTBO, HEOOXOIMMBIE U JOCTATOYHBIC YCIOBHUS.

Ocnosnas meopema apugpmemuxu. Ocmamxu u cpaguenus. Aneopumm Eexniuoa. Kumatickas meopema 06 ocmamrax. Manas meopema @epma.
g-uunvle cucmemul cuucienus. Lyukyus Juinepa, Yucio u cymma oeaumenetl HamypaibHo20 YUCia.

Panuannas mepa yria, TPUTOHOMETpPUYECKas OKPYKHOCTb. TpUroHOMeTpuueckne (QYHKIMH 4ucel U yriaoB. DopMmynbl NpHUBEACHUS,
CJIOKE€HUS TPUTOHOMETPUUYECKUX (PYHKIUH, (HOPMYIBI ABOMHOTO U MOJOBUHHOTO apryMeHTa. [IpeoOpa3oBaHue CyMMbl, pa3HOCTH B MPOU3BEICHHE
TPUTOHOMETPHUECKUX (YHKIIHH, U HA000POT.

Hymu ¢yHKIMu, mpoMexyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. Hawbonbinee u HammeHsblnee 3HadeHue ¢GyHkuuu. [lepuoamdeckue

GYHKIIMM U HAUMEHBIIHNH 1epruoj. YeTHbIe U HeueTHbIe PYHKIUU. QyHKyuu «Opobras yacms yuciay Yy = {X} u «yenas yacmo yuciay Y= [X] .

Tpuronomerpryeckre (GYHKIMH YHCIOBOTO aprymeHra Y=COSX , Yy=sinX , y=tgx , y=ctgx . CgoiictBa u Tpaduku
TPUTOHOMETPUUECKUX (YHKITHI.

OOpatHble TpUrOHOMETpUUecKUue (PYHKIMM, UX TJIaBHbIE 3HA4EeHHUs, CBOMcTBa U rpaduxu. TpuroHomerpuueckue ypaBHeHHS. OTHOPOAHBIE
TPUTOHOMETpHUUECKHE ypaBHeHUs. PemieHne mnpocTelmUx TPUTOHOMETPUUECKUX HepaBeHCTB. [Ipocreiininie CUCTEMBI TPUTOHOMETPUUYECKHX
YpaBHEHUM.

CreneHb ¢ JIEWCTBUTENBHBIM TOKAa3aTesieM, CBOMCTBA creneHu. [Ipocreilime mokasaTenbHbIE ypaBHEHUsS W HepaBeHCTBA. [lokaszaTenbHast
¢byHKIMS U €€ cBoilcTBa, U rpaduk. Ynucno € u pyHkuusa y=e*.

Jlorapugm, cBoiictBa norapudma. Jlecatnuynsli W HarypaibHbld JorapudMm. IlpeoOpazoBanue sOrapupMUUYECKHX BbIPAXKEHHI.
Jlorapugmuueckue ypaBHeHHs U HepaBeHCTBa. Jlorapudmuueckas GyHKIus U e€ cBoiicTBa U rpaduk.

Crenennas ¢pyHKIMS U €€ cBoiicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.
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IlepBuuHbIE NpEACTaBIECHUS O MHOXKECTBE KOMIUIEKCHBIX YUCEI. [eticmeus ¢ KOMIIEKCHbIMU yuciamu. KomniekcHo conpadicénnvle yuca.
Mooyns u apeymenm yucna. Tpueonomempuueckasn popma KOMNIEKCHO20 uucia. Pewenue ypasHeHuli 8 KOMIJIEKCHbIX YUCTAX.

Meton WHTEpBaJOB Ui pemeHus HepaBeHCTB. llpeoOpa3oBanus TpagukoB (QYHKIUH: CIBUT, YMHOXKEHHE Ha YHUCIO, OTpPa)KEHUE
OTHOCHUTEIIbHO KOOPAMHATHBIX oceil. ['paduueckrie MeTOIbI pelieHus] ypaBHEHUN 1 HepaBEeHCTB. PelieHne ypaBHEHUN U HEPABEHCTB, COJCPIKAIINX
NIEPEMEHHYIO 0] 3HAKOM MOJYJIS.

CucreMpl MOKa3aTeNbHBIX, JOrapuOMUYECKUX M HpPpaAlMOHANbHBIX YypaBHeHHH. CHCTeMbl MOKa3aTEeNbHbIX, JOrapu(PMHUUECKUX U
MPpaLMOHATIbHBIX HEPABEHCTB.

B3anmuo obpatubie pyHkiuu. ['paduku B3auMHO 0OpaTHBIX ()YHKIIHA.

YpaBHEHHs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasHenuii cmenenu eviuie 2 cneyuaibHulx 6uoos. Teopema Buema, meopema be3y. [Ipusooumvie u
Henpusooumvle MHo2ounenvl. Ocnognas meopema aneeopvl. Cummempuieckue MHo204aeHbl. Llenouucnennvle u yeao3Haunble MHO20UIeHbl.

Juogpanmoswr ypasnenus. Llennvle Opobu. Teopema Pepma o cymme K8aopamos.

Cymmbl u psaovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubuUdICEHUU OEliICIMBUMENbHBIX YUCE] PAYUOHATLHBIMU.

MHmnoowcecmsa na KOOpOUHAMHOU NAOCKOCTIU.

Hepasencmeo Kowu—Bynaxosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[Tonsarue npenena GpyHkuuu B ToUKe. [lonamue npedena pynkyuu 6 beckoneunocmu. Acumnmomuol epagpuxa ¢ynxyuu. Cpagnenue OeckoHeuyHo
manvix u beckoneuno bonvuiux. HempeposiBHOCTh GyHKIMU. Ceoticmea Henpepbienvix (hyHkyui. Teopema Betiepumpacca.

Huddepenunpyemocts ¢yHkiuu. [IpousBoanas @ynkuuu B Touke. KacatenbHas k rpaduky ¢yHkuuu. I'eomerpuueckuil u ¢uznyeckuit
CMBICJI IPOU3BOJIHOMN. [Ipumenenue npouzsoonoii 6 ¢huzuxe. IlponsBoHble 31eMeHTapHbIX QyHKIUH. [TpaBuna quddepenrpopanus.

Bropas npousBoiHas, ee reoMeTpuuecKuil U U3NYECKUN CMBICI.

Touku sxcTpemyma (MakcuMyMa U MUHMMYyMa). MccnenoBanue sneMeHTapHbIX (GYHKLIUI Ha TOUYKHU SKCTpEMyMa, HauOoJIblllee U HauMEHbIIee
3Hau€HHUE C MOMOILBIO MPOU3BOJIHONU. [locmpoenue epaghuxos ynkyuli ¢ nomowspio npouseoonvix. llpumenenue npou3zeo0HOU NPU peuleHuu 3a0adu.
Haxooicoenue sxcmpemymos oynkyutl HeCKONbKUX NePEeMEHHbIX.

[TepBooOpasnas. Heonpenenennsiii unrerpai. [lepBooOpasubie anemeHTapHbIX GyHKUIMMA. [lmomans kpuBomuHenHoN Tpamenuu. Dopmyna
Herorona-Jleitonuna. OnpeneneHHblil UHTETrpall. Beiuucienue niowaoei nI0CKux gueyp u 06vemos mei paujerus ¢ NOMOWbI0 UHMeZPaid.

Memoowi pewienus hyHKYUOHANbHBIX YPAGHEHUL U HEPABEHCME.

I'eomerpus

IToBTopenue. Pemienune 3amad ¢ UCMONB30BAaHMEM CBOWCTB (UT'Yp Ha IUIOCKOCTH. PemieHue 3agad Ha J0Ka3aTeNbCTBO M IMOCTPOEHHE
KOHTpIpuMepoB. [IpumeHeHne mpocTelmux Joruueckux npaBui. PerieHue 3afad ¢ UCHOJIb30BAaHUEM TEOPEM O TPEYroJIbHUKaX, COOTHOIIEHUHN B
HOPSMOYTOJIBHBIX TPEYTOJIbHUKAX, (aKTOB, CBA3aHHBIX C 4YEThIpEXYroJbHUKaMHu. PelleHue 3agay ¢ HCHOJIb30BaHHEM (DAaKTOB, CBSI3aHHBIX C
OKpy’KHOCTsIMU. Penienne 3a1a4 Ha U3MEepeHHsl Ha INIOCKOCTH, BBIUMCIICHUS JUIMH U IJI0OMAeH. Pewenue 3a0au ¢ noMowbio 6eKmMopos u KOOPOUHAM.

Harnsgnas crepeomerpus. [lpusma, napamienenunen, nupaMuia, TETPasIp.
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OCHOBHBIE TIOHSTHS TEOMETPUH B MTPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH U CIEIACTBUS U3 HUX. [lonamue 00 akcuomamuieckom memooe.

Teopema Menenas ons mempasdpa. IlocTpoeHre ce4eHuii MHOTOTPAaHHUKOB METO/IOM ciieioB. LleHTpanpHOoe mpoekTupoBanue. [locTpoenue
CE€YCHUI MHOTOI'PAaHHUKOB METOJIOM IIPOEKIUH.

CkpemuBaronmecs npsMbie B IPOCTPAHCTBE. YTOI MEXy HUMH. Memoobl HaxoicoeHusi paccmosuuti Mexcoy CKpewusaouuMucs npsmoviMu.

Teopembl 0 mapalIeNbHOCTH TMPSIMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamnenbHoe mNpoekTHpoBaHHE H  U300paxkeHHe QUryp.
T'eomempuyeckue mecma mouexk 8 nNpoOCMparHcmae.

[lepneHIUKYISIPHOCTh TMPSIMOM M TUIOCKOCTH. OpTOroHainbHOE MpOeKTUpoBaHMe. HakioHHble u mpoeknuu. Teopema o0 Tpex
HEepIEHINKYIISPAX.

Buowt mempasopos. Opmoyenmpuueckuii mempas’op, KAPKACHbIL mempal’op, pasHocpanHulti mempadop. lIpsamoyeonvuelii mempas’op.
Meouanvt u bumeouanvl mempas’opa.

Jlocmpaueanue mempasopa 0o napaiienenuneod.

Paccrosus Mmexny durypamu B npoctpanctse. OOIIUN MEPHICHIUKYIISAP ABYX CKPEIIUBAIOIIMXCS MPSMbIX.

Yrasl B mpoctpancTBe. llepneHAuKymsipHbIE TIIOCKOCTU. [110wads opmozonanvHou npoekyuu. llepnenouxynapHoe ceyeHue npusmbl.
Tpexepanuwiti u mrocoepanuwiil yeor. Ceolcmea nI0CKUX yeno8 MHo2oepanno2o yena. Ceoucmea nioCKux u 08YePaHHbIX Yelo8 MpexepanHo2o yeid.
Teopembl KOCUHYCOB U CUHYCO8 OISl MPEXSPAHHO20 Yeild.

Bunpl MHOTOrpaHHUKOB. Pazsepmku mHoeoepannuka. Kpamuativiue nymu Ha no8epxHocmu MHO202PAHHUKA.

Teopema Diinepa. IlpaBuibHbIE MHOTOTPAaHHUKH. /{6801ICMB8EHHOCMb NPABUNILHBIX MHO202PAHHUKOB.

[Tpusma. [Tapannenenunesn. CroiicTBa napamienenumnena. [Ipsmoyronbueiit napannenenunen. HakioHHbIE TPU3MBIL.

[Mupamuna. Buasl nupaMu. DNeMEHTHI MPaBWIBHONW NUpaMuibl. [IupaMuael ¢ paBHOHAKIOHEHHBIMUA peOpaMH W TPaHSMH, UX OCHOBHBIC
CBOMCTBA.

[Tnomaau MoBEpXHOCTEH MHOTOTPAHHUKOB.

Tena BpamieHus:: TUIUHAP, KOHYC, map u chepa. CeueHus nuaMHApa, KoHyca U mapa. [llapoBoif cerMeHT, mapoBoil cioii, apoBOi CEKTOP
(xoHYyC).

YcedeHHas mupaMu/ia U yCEUeHHBIN KOHYC.

Onemenmoi cipepuueckou ceomempuu. Konuueckue cevenus.

KacarenbHble npsiMble ¥ IIIOCKOCTU. Briicanubie u onucanHbie cepol. Kacarowuecs cghepol. Kombunayuu men spawyerust.

BekTops! 1 koopauHaThl. CyMMa BEKTOPOB, YMHOKCHHE BEKTOPA HA YHCII0. YTOI MeX Iy BekropaMu. CKaJIIpHOE TTPOU3BEICHHUE.

VYpaBHeHue miuockocTH. PopMyna pacCTOSIHUS MEXIy TOUYKaMH. YpaBHeHUE cdepbl. Dopmyna paccmosnus om mouyku 00 HIAOCKOCHU.
Cnocobul 3a0anus nPAMOT ypasHeHUsMU.

Pewenue 3a0au u 0okazamenbcmeo meopem ¢ NOMOWbIO 6EKMOPOS U MEMOOOM KOOPOUHAM. DNeMeHmbl 2eoMempu Macc.

[Tonstue ob6bema. OOBeMBI MHOTOTPAaHHUKOB. OO0BEMBI TeN BpalieHus. Axcuomvl obvema. Bvieoo opmyn obvemos npsamoyeonrbhozo
napanienenuneod, npusmsl u nUpamuosvl. Dopmynel 01 HaxoHcoenus 0ovema mempasopa. Teopemovt 06 omHowleHUAX 0O0BbEMOB.

Ipunosicenus unmezpana K 8bI4UCTIEHUIO 00beM08 U nosepxHocmeti men spawenus. Ilnowaos cepuueckozo nosca. Odvem wWaposozo Clos.
Ilpumenenue 06vemo6 npu pewienuu 3a0ay.

33



[Tnomane chepsr.

Paseepmra yununopa u konyca. Ilnomans TOBEPXHOCTH IUJIMHIPA U KOHYCA.

KomOuHaIiu MHOTOTPaHHHKOB U TEJT BPAIICHUSI.

[Tomo6ue B mpocTpancTBe. OTHOIIEHHE 0OBEMOB U ILIONIA/ICH MOBEPXHOCTEH OJO0HBIX (PuUryp.

sudicenusn 6 npocmpancmee. napaniesbHbiil NEPEHOC, CUMMEMPUSL OMHOCUMENLHO NIOCKOCMU, YEHMPATIbHAS CUMMEMPUs], NOBOPOM OMHOCUMETLHO
NPSMOII.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0ay na niockocmu ¢ UCNOIbL30BAHUEM CINEPEOMEMPUYECKUX MEMOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUs TPadoB 1 KOMONHATOPHKA

IToBropenue. Mcnonb3oBanue TabmuI M AUarpaMM JUlsl MpEACTaBlIEHHUs JaHHbIX. PelieHwe 3ajauy Ha HPUMEHEHHE OINUCATEIbHBIX
XapaKTEpUCTUK YHUCIOBBIX HAOOPOB: CpeIHUX, HAMOOJIBIIET0 W HAMMEHBILIEro 3HAYEHHWs, pa3Maxa, JUCIEPCUM U CTaHAAPTHOIO OTKJIOHEHUS.
Bbruucienue 4acTtor M BepoATHOCTEH COOBITHH. BbluncieHHne BeposATHOCTEH B ONBITAX € PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMHM HCXOJaMH.
Hcnonp3oBaHnne KOMOWHATOpPUKH. BbIUMCIeHHE BEpOSTHOCTEW HE3aBUCUMBIX COObITHHA. Vcmonb3oBanue (OpMyYNbl CIIOKEHHS BEPOSTHOCTEH,
nuarpamm Jitniepa, nepeBa BeposTHOCTeH, popmyisl bepryiu.

Beposmnocmnoe npocmpancmeo. Akcuomvt meopuu eposimuocmell.

VYcnoBHas BepoATHOCTb. [IpaBuiio ymMHOKeHHA BeposTHOCTEN. PopMyia moinHou BeposaTHocTH. Popmyna baiieca.

JlMcKpeTHbIE cilydaliHble BEIMUMHBI U pacripeaeneHus. CoOBMECTHbIE pacipeieneHus. Pacnpeenenrne cyMMbl U IPOU3BEICHUS HE3aBUCUMBbIX
CIIy4alHBIX BEJIWYMH. MaTeMaTH4ecKOe OKMJAaHUE€ M JUCIEPCHs CIy4yallHOW BEIWYMHBI. MaTeMaTH4ecKoe OXXHMJAaHWE W AMCIEPCUS CYMMBI
CIIyYaHBIX BEJIUYHH.

bunapnas cinydaiiHasg BenuuuHa, pacnpeneneHue beprymnm. 'eomerpuyeckoe pacmpeneseHne. bHHOMHaIBHOE paclpelnereHue W €ro
cBoiicTBa. [ Uunepeeomempuueckoe pacnpeoenerue u e2o c8olcmada.

HenpepriBHble citydaiinble BennuuHbl. [[oTHOCTE BeposTHOCTH. DyHKIMA pacnpenencHus. PaBHoMepHOe pacnpeielieHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u e2o npumenenue. Hopmansnoe pacrpenenenue. @ynkuus Jlannaca. [TapamMeTpsl HOpMaibHOTO pacHpeneneHHs.
[Ipumepsl ciydaliHbIX BEJIWYHMH, MOJYUHEHHBIX HOPMaJIbHOMY 3aKOHY (TMOIPEHIHOCTh W3MEpPEHUll, pOCT 4enoBeka). [lenmpanvHas npedenvuast
meopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema bBepuynnu. 3akon 6onvuux uucen. Boibopounvlii Mmemoo uzmepenusi 6eposimiocmell.
Ponv 3axona bonvuux uucen 6 nayke, npupooe u obwecmee.

KoBapuanus nByx cinydailHeix BenuuuH. [lonsitue o xoadduimente koppensiuuu. CoBMecTHbIe HAONIONEHUS IBYX CIIyYalHBIX BEJIMYMH.
Buibopounsiii koagppuyuenm xoppensayuu. Jluneiinas peepeccus.

Cmamucmuyeckaa eunomesa. Cmamucmuka Kpumepus u ee ypogeHv 3nauumocmu. lIposepka npocmetiwux cunomes. IMnupuieckue
pacnpeoeneHus U ux cés3b ¢ meopemuyecKkumu pacnpeoeienusmu. Panzosas xoppensyus.

Ilocmpoenue coomseemcmeuil. nvekmusHvle u clopvekmusHvle coomeemcmeus. buekyuu. /Juckpemnas nenpepvienocmo. [Ipunyun Jupuxie.

Koouposanue. /[éouunas 3anuce.
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OcnosHuvle nouamusa meopuu epagos. /epesvs. /lgouunoe oepego. Cesasnocmv. Komnonenmul céaznocmu. I[lymu na epaghe. Diinepogvl u
T'amunomonosol nymu.

B npeomemnuix pezynomamax u cooepaicanuu Kypcusom 8vl0eieH Mamepua, He GbIHOCAUWULCS HA UMO208VI0 Ammecmayuio.
10 knacc (204 yaca)

BBoanoe mosropenue (84)

JeiicTBuTEIbHBIE Yncaa (124)

Harypanbnblie u nensle uyucna. Jlenumocts uucen. OCHOBHas TeopeMma apU(pMETUKHM HaTypalbHBIX ducesl. PanmoHanbHble, HppalMOHAJIBHBIE,
JEHCTBUTENbHBIE YMCIIa, YUCIIOBas npsMas. UuciioBble HEpaBeHCTBA. AKCHOMATHKa JEHCTBUTENBHBIX uucesl. Moayiab JEHCTBUTENIBHOIO YHUCIA.
Meton MaTeMaTUYECKON MHIYKIIUY.

Yuciossbie pynkuuu (114)

Onpeznenenue 4ucinoBoi GyHKIMU U cr1ocoObl €€ 3ananus. CoiicTBa GpyHkuuil. [lepuonnueckue u oopaTHble QyHKIMH.

Tpuronomerpuueckne GpyHkuuu (244)

YucnoBas okpyxkHOCTb. OnpesieneHne cuiyca, KOCUHyca, TaHT€HCca U KoTaHreHca. TpuroHomerpudeckue (GpyHKIUM, X CBOHCTBA U IrpaduKH.
[Ipeo6pazoBanue rpadukoB. OOpaTHBIC TPUTOHOMETPHUYECKUE ()YHKITUH.

IIpeoOpa3oBanne TPUrOHOMETPHYECKHUX BbIPasKkeHUH. TPUTOHOMETPHYECKHE YPABHEHHUsI U HepaBeHCTBa (324)

Tpuronomerpuueckue ¢opmyisl. [Ipocreiine TPUrOHOMETPUUECKHE YPAaBHEHMSI U HEpaBEHCTBA. MeTO/bl pelIeHHs] TPUTOHOMETPUYECKHX
YPaBHEHHUI: METOJ 3aMEHbl IEPEMEHHOW, METOJ DAa3JIOKEHHs HAa MHOXXWUTEIH, OJHOPOJIHBIE TPUTOHOMETpHUYecKHe ypaBHeHus. IIpocreitmne
TPUTOHOMETPHUUECKHUE HEPABEHCTBA.

IIponssonnas. Ilpumenenne nponssoanoii (304)

OrmpezenieHrie  YUCIOBOM TMOCTEAOBATEILHOCTH, CIOCOOBI €€ 3amaHus W CcBoicTBa. lIpemen YMCIOBOM TOCIENOBATEIBLHOCTH, CBONCTBA
cxoadumxcs nociuegaoBatenpsHocTeil. Cymma 6ecKkoHeuHOM reomeTprueckoil mporpeccuu. [lpenen GpyHkumn Ha 0CKOHEYHOCTH U B TOUKE.

3anauu, NPUBOJALINE K TMOHATUIO MPOWU3BOJHOM, BBIUMCIEHHE MPOU3BOJHBIX. [loHATHE mpou3BogHON N-To mopsaka. Juddepenuuponanue
cioxxHor pyHkumu. uddepenmpoBanre oOpaTHON GYHKIUH.

VYpaBHeHue kacaTenbHON K rpaduky ¢yHKuuu. [IpumeHeHne npou3BOAHON Ui MCCiaeA0BaHUs (PYHKIIMU HA MOHOTOHHOCTb M 3KCTPEMYMBI.
[IpumeneHne NpoOM3BOAHOM ISl JTOKa3aTeNbCTBA TOXKIECTB M HepaBeHCTB. llocTpoeHue rpadukoB ¢yHkuuil. IlpumeHeHue Nnpou3BOJHOM IS
OTBICKaHUsI HAauOOJIbILIEr0 ¥ HAMMEHbILIEr0 3HAYCHU I HeNpepbIBHOW (PYHKIIMK HAa MPOMEXYTKE. 3aauu Ha ONTUMHU3ALHUIO.

Kommnuiexkcnbie uncia (94)

KommuiekcHble uncina u apupmeTHdeckue AercTBUs HajJ HUMHU. KOMIUIEKCHBIE YuCiIa M KOOpJIMHATHAasl MJIOCKOCTh. TpUroHOMEeTpuyecKas
dopma 3ammcu KoMIUieKcHOro 4yucia. KoMIuiekcHble uncna ¥ KBaJpaTHbIE YpaBHEHUs. Bo3BeneHne KOMIUIEKCHOTO YMCla B CTeNeHb. M3BineueHue
KBaJIPaTHOTO U KyOWYECKOT0 KOPHS U3 KOMIUIEKCHOTO YHCIIA.

IIpsiMble 1 mI0ckocTH B pocTpancTie (384)
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OCHOBHBIEC TIOHATUSL CTEPEOMETPUH (TOUYKA, MpsiMasi, IUIOCKOCTh, MPOCTPAHCTBO). [lomamue 06 axcuomamuueckom cnocoboe noCmpoeHus
2eomempuu.

[lepecekaromuecs, napajjieibHble U CKPEIIMBAIOIIMECS MpsIMble. YTOJI MEXIY NPSIMBIMH B MpOCTpaHcTBe. [leprneHIuKyasspHOCTh MPSIMBIX.
[TapayenbHOCTh M NEPHNEHAUKYIISIPHOCTh MPSMOM M IUIOCKOCTH, IPU3HAKM M CBOMCTBa. Teopema o Tpex mneprneHaukyispax. llepnenaukynsp u
HAaKJIOHHAs K IUIOCKOCTU. YTOJI MEXKIY MPSAMOU U IIIOCKOCTBIO.

[TapannenbHOCTh MIIOCKOCTEN, NEPIEHAUKYIIPHOCTD IIIOCKOCTEH, TPU3HAKK U CBOMCTBA. [[ByrpaHHbIN yroJl, JMHEHHBIA YroJ ABYTPAHHOTO yIJia.

PaccrosiHust oT TOUKM 10 MIIOCKOCTH. PaccrosiHre OT mpsAMoi 10 MIIOCKOCTH. PaccTosiHne MexAy MmapajuiedbHbBIMU IUIOCKOCTSIMU. PaccTosiHue
MEXIY CKPEIIMBAOIIMMUCS MPSIMBIMU.

[TapamnensHoe npoekTHpoBaHue. OpPTOroHAIbHOE MPOEKTUpOBaHUE. [[10Wadb OpmoO2OHANLHOU NpOeKyuu MHO20y2oabHUKA. VI300paxeHue
MPOCTPAHCTBEHHBIX (Uryp. [lenmpanvHoe npoekmuposanue.

Muororpannuku (144)

Bepmunsl, pedpa, rpanu MHOTOTpaHHUKA. Pazeepmra. Muocoepanmsie yanvl. Boinykivie muocoepannuxu. Teopema Diinepa.

[Ipusma, ee ocHoBaHMs1, OOKOBBIE peOpa, BBICOTa, OOKOBas MOBEPXHOCTD. [Ipsimas n HakionHas pusMa. [IpaBunbHas npusma. [apannenenunesn.
Ky®6.

[Tupamuna, ee ocHOBaHWE, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyroibHas nupamuia. [IpaBuibHas nupamMuna. YceueHHas
nupamMuja.

Cummerpuu B KyOe, B MapaJlJICNENUIEE, 8 npusme u nupamuoe.

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

Ceuenust MHOrorpanHuKoB. [locTpoenue ceueHuit.

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

BexkTopsi (84)

JlexkapToBbl KOOpAMHATBHI B TpocTpaHcTBe. DopMyna pacCTOSIHHS MEXAYy IBYMs TOUKaMH. YpaBHEHUs cdepbl u niockocmu. Popmyna
pPAcCcmosHus Om MOYKU 00 HIOCKOCHU.

BexTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. ClI0’KEHHE BEKTOPOB M YMHOKEHUE BEKTOPA Ha YUCIIO. YTOJ MeX 1y BekTopamu. Koopannarsl

BekTopa. CkansipHoe npousBeieHue BeKTopoB. KonnmuneapHsie BeKTOphl. PaznoskeHne BEKTOpa Mo IBYM HEKOJUTMHEApHBIM BekTopaM. KoMrimanapHbie
BEKTOpHI. PaznokeHue 1no TpeM HEKOMIUIaHAPHBIM BEKTOPaM.

KomOunaTopuka u BeposiTHOCTD (74)

[TpaBuno nepedopa. [lepectaHoBKM U coueTaHus. BeIOop HECKOJIBKUX 37eMeHTOB. buHoMuHanbHbIe K09 duitnenTsl. CaydaiiHble COOBITHS U UX
BEPOSATHOCTH.

HoBTOopenue (114)
Pemenue palinoHalbHBIX YpaBHEHHH U HepaBeHCTB. CHCTEM ypaBHEHUH ¢ IBYMs IepeMeHHBIMU. T0OX1eCTBEHHbIE TPE0Opa30BaHNs BhIPAXKEHUH.

HeiictButenpHble yucna. YucnoBele ¢yHkuuu. Tpuronomerpuueckue ¢(yHkuuu. IIpeoOpazoBaHHe TPUTOHOMETPUYECKHUX BbIpaxkeHUH. Pernenue
TPUTOHOMETPUYECKUX BBIpaXXKEHUI. Pemenne Tpuronometpuueckux BolpaxkeHuil. [IponsBonnas. [IpuMeHenne npon3BoaHOM.
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11 kaacc (204 yaca)

IHoBTOpenue marepuana 10 kiaacca (44)

Muorouaennl (104)

MHoOrouneHs! OT OJHOM NEPEMEHHONW. MHOIO4YIEHBI OT HECKOJIBKHUX IIEPEMEHHBIX. Y PABHEHUS BBICIIUX CTEIICHEU
Crenenn u kopHu. Crenennbie GpyHKuuu (244)

[Tonatue KopHs N-ii cTeneHu U3 AeicTBUTeNbHOro yncna. Oynkuun y =Y/ X , ux cBoiicTBa U rpaduku. CBoWcTBa KOPHS N-U CTETIEHHU.

[IpeoOpazoBanue BhIpaXeHUH, copepkamux paaukanbl. O000IIeHHe TOHATHS O MoKa3arelne crerneHu. CTeneHHple PYHKIMKM, UX CBOMCTBA U
rpaduxu. M3BieueHue KopHs U3 KOMIUIEKCHOTO YHCTIA.

Iloxka3zarenbHas u Jorapupmuyeckast pynkunu (314)

[TokazarenpHas QpyHKuMs, ee cBoiicTBa U rpaduk. [TokazarensHbie ypaBHeHUS. [loka3zaTenbHbIe

Hepasencrsa. [lonsarue norapudma. Jlorapudmuueckas GpyHkius, ee cBoiicTBa u rpaduk. CoiicTBa nmorapudmon. Jlorapudmuueckue
ypaBHeHus. JlorapupmMudeckue HepaBEeHCTBA.

JuddepeHnupoBanme MoKa3aTeIbHON U JIOTapUPMUICCKON (YHKITUH.

IlepBooOpa3nas u uurerpaJ (94)

[TepBooOpasnas u HeonpenenEHHbIM uHTErpain. OnpenenéHHbli UHTErpajl, €ro BHIYMCICHUE U CBOWCTBA. BhluncieHue miomaaei miocKux
¢buryp. [Ipumepsl npuMeHeHNs UHTErpaja B PU3UKe.

DJIeMeHThI TeOPUM BEPOATHOCTEH 1 MaTeMaTu4eckoi cratuctuku (104)

BepositHOCTh M reomeTpusi. HezaBucumble MOBTOPEHUs UCHBITAaHUN € IByMs ucxofaMmu. CTaTUCTHYECKHE METOIbl 00paboTKH MH(pOPMAIIHH.
lNayccoBa kpuBasi. 3aK0oH OOJIBIINX YHCET.

YpaBHeHnusi u HepaBeHCcTBa. CHCTeMbl YPABHEHHH M HEPABEHCTB (294)

PaBHOCUIIBHOCTB ypaBHeHMH. OO1IMEe METObI pelIeHUs] YpaBHEHUH. PaBHOCHMIIBHOCTh HEPABEHCTB. Y paBHEHHSI U HEPABEHCTBA C MOIYJISMHU.
HppanyoHanpHble ypaBHEHUS 1 HEPABEHCTBA. Y PaBHEHMSI M HEPABEHCTBA C IBYMs IEpEMEHHBIMU. /[oka3zaTenbcTBO HepaBeHCTB. CUCTEMBI ypaBHEHUI.

Metoa koopauHat B npocrpancrse (154)

KoopaunaTsl TOUKH 1 KOOpAUHATEI BEKTOpa. CKaIsIpHOE NPOU3BEACHUE BEKTOPOB. JIBHKEHHUS.

uauuap. Konye. Hlap (174)

[Tonsarue uununapa. [lnomane nosepxuoctu munuHapa. [Toustue konyca. Ilnomanp noBepxHOCTH KOHYca. Y ceueHHbIH konyc. Chepa u map.
VYpasuenue chepsl. Bzanmuoe pacrionoxenue chepsl u miockoctu. KacarenbHast I0cKoCTh K cdepe.

O0bembl Tea (174)

O6beM mpsiMoyrosibHOTO mapamienenunena. O0bemMbl IpSIMON MpU3Mbl U HUIUHAPA. O0BbeMbl HAKJIOHHOM MPU3MBbI, MUPAMUIBl U KOHYCA.
O6mwem mapa u wiomaas chepsl. OGbEMBI IIAPOBOIO CETMEHTA, IAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.

Pemenne 3apa4 ¢ napamerpom (144)
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Pemrenne nuHENHBIX, KBaJIpaTHBIX YPaBHEHUH C ITapaMeTpoM. PeleHne nppannoHanbHbIX YPaBHEHUN € ITapaMeTpoM. Penienue HepaBeHCTB ¢
napaMeTpoM. PelrleHne HepaBeHCTB ¢ TapaMeTpPOM IO 3HAKOM MonyJisl. JIMHelHble ypaBHEHMSI M HEPABEHCTBA C lTapaMeTpaMHu.

VYpaBHEeHHs € IapaMeTpoM II0J 3HAaKOM MoAyJsd. KBaapaTHble ypaBHEHHMS M HEPAaBEHCTBA C NapaMeTpoM. PanuoHaibHbIE HEpPaBEHCTBA,
cojepxaie napamerp. MppauuoHanbHble ypaBHEHUS C MapaMmeTpoM. TpUroHOMeTpUuYecKHe YpaBHEHHs ¢ mapamerpoM. Jlorapupmuueckue
ypaBHEHHs U HepaBeHCTBA. MccnenoBanue QyHKIMH, COAEpKAIIEH mapaMeTp, JIeMEHTapHBIME MeToamu. ViccrienoBanue QpyHKIIUH, ColeprKalei
apaMerp, ¢ IOMOIIbIO IIPOU3BOIHOM.

IloBTOpeHue kypca crepeomerpuu (84)

[TapannenbHOCTb NPAMBIX U INIOCKOCTEH. IIepreHquKyIIpHOCTD NPSIMBIX U IIJIOCKOCTER

BekTops! B npoctpancTBe. Metoa koopauHAT B npoctpaHcTse. Llunuuap, konye, map. [Tnomans noBepxuoctr. OOBEMBI MPAMOYTOIBHOIO
napajuleJenuneia, IpsAMoi IpU3Mbl, HUJIMHAPA

OOBEMBI HAKIIOHHOH MTPHU3MBI, MUPaMUIbl, KoHyca. O0BEM mapa u riomanb chepol

Hrorosoe noBropenue (164)

[IpeoOpa3oBanue BBIpAKCHHUN, BKIIOYAIOMIMX apH(QMETHUYEeCKHe Olepanud. TpuroHoMeTpudyeckue GyHKIUU. TpUTOHOMETPHUYECKHUE
ypaBHeHUs. CteneHn U KopHU. CTeneHHble GYyHKIUU

[TokazarenpHast (yHkumsa. IlokasarenbHble ypaBHeHHS M HepaBeHCTBa. Jlorapudmmuueckas (QyHKIuUS, JOrapupMHUECKHE YpaBHEHHS U
HepaBeHCTBa. [lepBooOpa3Has u uHTEerpajn. Y paBHeHUs U HepaBeHCTBAa. CUCTEMbl ypaBHEHUN U HEPABEHCTB.

TemaTH4eckoe NJaHUpoBaHHe Y4eOHOro npeamera « MaTeMaTHKa»
(Yriy0JieHHbIH YPOBEHb)

Ne n/m HanmenoBanue pa3nenos, Tem KomnuecTBo vacos
10 kaace
1 BBogHOE moBTOpEHNE 8
2 JleMicTBUTEIbHBIC YHCIIa 12
3 UwncnoBbie QyHKIHN 11
4 [TapasmienbHOCTh NPSIMBIX U INIOCKOCTEN 20
5 Tpuronomerpruyeckue GyHKINH 24
6 [leprieH IUKYISIPHOCTD MPSIMBIX M IJIOCKOCTEN 18
7 TpuroHomeTpruyeckue ypaBHEHUS 10
8 [TpeobpazoBaHus TPUTOHOMETPUUYECKUX BBIPAKEHUHN 22
9 MHororpaHHUKu 14
10 KoMmIuiekcHsie umca 9
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11 [TpousBogHas 30
12 BekTopbl B IpocTpaHCTBE 8
13 KomMOuHaTropuka u BEposITHOCTh 7
14 IloBTOpeHune 11
Hroro: 204 yaca
11 kaacce
1 MHorouseHsl 10
2 MeTo1 KOOpAMHAT B IPOCTPAHCTBE 15
3 Crenenn u kopau. CTeneHHbIe (QYHKINA 24
4 [{nimHap, KOHYC, ap 17
5 [TokazarenbHas u gorapudmuyueckas GQyHKIUN 31
6 OObeMbI Ten 17
7 3ajauun ¢ mapameTpom 14
8 IlepBooOpasHas u MHTETpa 9
9 YpaBHeHus 1 HepaBeHCTBAa. CHCTEMbl YPaBHEHUN U HEPABEHCTB 29
10 DJIEMEHTHI TEOPUHU BEPOSITHOCTEN M MATEMaTU4YECKOM CTATUCTUKHU 10
11 [ToBTOpeHue 28

Hroro:

204 yaca
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