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TlosicHUTEIBLHASA 3aIMCKA

JlanHas paboyas mporpamMma sIBJISIeTCS 4acThbl0 OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeaHero oouiero oOpa3oBaHuss MyHULIMIIAIBHOTO
oOuieobpaszoBarenbHoro yupexzaenus juueid Nel TyraeBCkoro MyHMIMIAIBHOIO paiioHa, YTBEp)KIEHHOW mpukaszoMm aupektopa ot 06.04.2018r.
Nel100/01-09 «O6 yTBepKIAeHUU OCHOBHOW 00pa3oBaTeIbHOW MPOrpaMMbl CPEIHETO OOIIEro o0pa3oBaHMs» U 00Ie00pa30BaTEIbHBIX YUPEIKICHUH,
peanu3yomux OCHOBHYI0 00pa30BaTelIbHYI0 IPOrpaMMy B CETEBOU (hopMe Ha OCHOBE JOTOBOpA.

Pabouas nmporpamma yuebHoro npeaMera «MaremaTrkay (yriyOJIeHHBIH YPOBEHb) COCTAaBJICHA HA YPOBEHb CPEAHEro olIiero oopa3oBaHUs
(10-11 xmacc), paccunrana Ha 408 vacos (6 yacoB B Hezento) — 204 yaca B 10 kiracce u 204 yaca B 11 kiacce.

Pabouas mnporpamMMa cocTaBileHa Ha OCHOBE CIEAYIOIIMX HOPMAaTHBHO-NPAaBOBBIX JOKYMEHTOB, HHCTPYKTUBHBIX M METOAMYECKHX
MaTepUasoB:

1. ®enepanbHblii rocynapcTBEHHBIH 00pa30BaTENIbHBIA  CTaHIAPT CpeJHEro oouero o0pa3oBaHMs, YTBEPXKIEHHBIM NpPUKa30M
MunuctepcrBa obpa3oBanusi U Hayku Poccuiickoit @enepanun ot 17 mas 2012 1. Ned13 «OO6 yrBepkacHuH (PenepalbHOTO TOCYIapCTBEHHOTO
00pa30BaTeILHOrO CTaHJapTa CPETHEro 001Iero 00pa3oBaHusm»;

2. llpumepnas ocHOBHas o0Opa3oBareibHas TporpamMma cpeaHero ooéOmero ooOpaszoBanus. OmoOpeHa pemieHHEM (eaepabHOTO
y4eOHO-METOJHUECKOr0 00BeIMHEHUS 10 001eMy 00pa3oBaHuio (TpoTokos1 oT 28 urons 2016 r. Ne 2/16-3);

3. Ilpukaz MunucrepctBa mpocsemenus Poccuiickoit @enepammu ot 20.05.2020 Ne 254 "OO6 yrBepkiueHHH (eaepalbHOTO MEPEUHS
y4eOHUKOB, TOMYIEHHBIX K UCIIOJIb30BaHUIO IIPU peaiu3alii UMEIOIIUX FOCYAapCTBEHHYIO aKKpEAUTALIMI0 00pa30BaTeIbHbIX IPOrPaMM Ha4aabHOIO
00111er0, OCHOBHOTO OOIIIET0, CPEHEro 00111ero 00pa30BaHusl OpraHU3AIMsIMHU, OCYIIECTBISIIONIUMUA 00pa30BaTEIIbHYIO JEATeIbHOCTE" [ DIeKTPOHHBIN
pecypc] — Pesxum nocryma: https://docs.edu.gov.ru/document/d6b617ec2750a10a922b3734371db82a/;

4. Tlpuxa3z Munncrepcrsa npocsenienus Poccuiickoit @eneparmm ot 23.12.2020 Ne 766 «O BHeceHnH N3MEHEHUH B (hefiepaibHBIN IepeueHb
y4eOHUKOB, TOMYIIEHHBIX K UCIIOIb30BaHUIO IIPU peaTu3aliii UMEIOIIUX TOCYAapCTBEHHYIO aKKPEAUTAIINI0 00pa30BaTeIbHbIX IPOrPaMM HAa4aJIbHOTO
00111eT0, OCHOBHOTO OOIIIETO, CPETHEro 0011IeT0 00pa30BaHus OpraHU3aIUsIMHU, OCYIIECTBISIONIMMHA 00pa30BaTEIbHYIO IEATEIbHOCTD, YTBEPKICHH bl
npukazoM MunucrteperBa npocsemeHuss Poccuiickont ®@enepanun ot 20 mas 2020 r. Ne 254» [OnexktponHbli pecypc] — Pexum nocryna:
https://fpu.edu.ru/uploads/files/a2174f94875ee5f20b2e3b39caf5bel5.pdf;

5. [TlocranoBnenue ['maBHOrO rocymapcTBEHHOTo caHutapHoro Bpauda Poccuiickoit ®@enepanun ot 28.09.2020 Ne 28 «O06 yTBep)IaeHUU
canutapubeix npaBun CII 2.4.3648-20 «CanuTapHO-3IUAEMHONIOTHYECKHE TpeOOBaHUS K OpraHU3alusM BOCIHUTAaHUS M OOY4EHHs, OTIbIXa U
03JIOPOBJICHUS JIETEH U MOJTOCKH» [ DIeKTpoHHbBIN pecype] — Pexxum goctyna: http://publication.pravo.gov.ru/Document/View/0001202012210122;

6. OcHoBHBIE 00pa3zoBaTeNbHbIE MPpOrpaMMbl PecypcHoro neHTpa 1 ba3oBbIX yupexieHui, yTBepKIEHHbIE COOTBETCTBYIOIIUM 00pa3oM;

7. Tlpumepnas mporpamMma mo Maremaruke st 10-11 kmaccoB. ba3oBbelii u  yriyOnéHHBI  ypoBeHb/YdueOHOe TiocoOHMe s
o0meoOpa3zoBarenbHbix opranuzanuii [T.A. Bypmuctposa]. — M.: [Ipocsemenue, 2018;

8. Asropckas mporpamma U.U. 3yGapeBoit, A.I'. MopakoBuda «AnredOpa W Hadajla MaTeMaTHYeCKOro aHaiau3a (yriryOJIEHHBIH YPOBEHB)»
/pexoMeHI0BaHHON MuHUCTepcTBOM 00pa3oBaHus U Hayku PD. — M.: «Muemo3unay, 2018 r;

9. VwueOHsIii man PecypcHoro neHTpa u ba3oBhIX yUpexIeHHA, yTBEPKAEHHBIE COOTBETCTBYIOIIUM 00pa3oMm;

10. TomoBoii kaneHaapHBINA rpaduK.



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

Pabouast mporpamma pazpaborana Ha ocHoBe «lIpumepHol mporpammbl 1o matemaTtuke st 10-11 kmaccoB. ba3oBwiid U yriayOneHHBIH
ypoBeHb» (aBTop-coctaBurenb T.A. BypmucrtpoBa) u aBropckoii mporpammbl M.M. 3ybOapeBoit, A.I'. MopakoBuua «Ainrebpa u Havaia
MaTeMaTH4YecKoro aHaim3a (yriyO0iaEHHBIN yPOBEHB)» /pEKOMEHI0BaHHONH MUHHCTEPCTBOM 00pa3oBaHus U Hayku PD. — M.: «MHemo3unay, 2018 r.,
KOTOpBIE B3ATHI 0e3 n3MeHeHuH. V3ydeHne TeM anreOpbl 1 reoMeTprH BeAETCs OJ10KaMu (II0CIEJOBATENBHO).

Pabouas nmporpamMma peanusyeTcs ¢ UCIOJIb30BaHHEM CIIEAYIONIETO y4eOHOT0-METOJUIECKOT0 KOMIUIEK !

e Mopakosuu A.I'., CeménoB II.B. Maremaruka: anreOpa ¥ Havajla MaTeMaTHYeCKOro aHaln3a, reoMeTpus. Anredpa W Hadaja
MaTeMaTHYeCKOro aHanu3a (0a30BbIi U yrryOonéHHbid ypoBHH). 10 Ki1ace /ydyeOHHK 1 001e00pa3oBaTeNIbHBIX yupekaeHui B 2-X yacTax. — OO0
"MOLL MHEMO3HNHA", 2019.

e Mopakosuu A.I'., CeménoB II.B. Maremaruka: anreOpa um Hadajga MaTeMaTH4YEeCKOro aHaiu3a, reomerpus. AnreOpa U Hayana
MaTeMaTHYECKOTo aHanu3a (0a30BbIi U yriryOonéHHbId ypoBHH). 11 Kitace /yueOHHK 1Sl 001Ie00pa3oBaTeNIbHBIX yUpekaeHu B 2-X yacTax. — 000
"MOLL MHEMO3HNHA", 2020.

e T'eomerpus, 10-11: yueOnuk ans obmeoOpaszoBarenbubix yupexaenuii/ JI.C. Aranacsa, B.®. Byry3os, C.b. Kagomues u ap. — M.:
[Ipoceemenue, 2017.

B cootBerctBuu c IlomoxkenueM o (opmax, MEpUOAMYHOCTH, MOPSIKE TEKYIIEro KOHTPOJS YCIIE€BAEMOCTH, CECCHOHHBIX WCHBITAHUN U
IpOMEXyTOuHOU aTTectanmu oOydarommxcst 10-11 kIaccoB u ¢ 1enbl0 KOHTPOJS YpPOBHS (DaKTHYECKOTO OCBOCHHUS MPOTPAMMBI TEKYIIETO Toja
oOydeHusl TaHHOM paboueil mporpaMMoii MpeyCMOTPEHBI CECCHOHHBIE UCTIBITAHUS B paMKax 3uMHei (1-2 nexenst nexabps) u Becenneit (1-2 nemens
Masi) 3a4ETHBIX CECCHI B CIeayIONMX hopmax:

Knace 3uMHss ceccust Becennss ceccus
10 xyacc KonrtposnbHas pabora KonTtposnbHas pabota
11 kyacc KonTponbHas pabota KonTponbHas pabora

[IpomexyTouHas arrectanusi MPOBOAUTCS B cooTBeTcTBUU ¢ [lonoxeHuem o ¢opmax, MEpUOIUYHOCTH, MOPSAIAKE TEKYIIET0 KOHTPOJIS
yCIIEBa€MOCTH, CECCHOHHBIX MCIBITAHUNA U MPOMEXKYTOUHOH aTTecTanuu odydaronuxcs 10-11 kaccoB ¢ 1eNIbl0 YCTAHOBJIEHUS! YPOBHS TOCTUKEHUS
IUTAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS ydeOHOro npeamera. OTMeTKa 3a MPOMEKYTOUHYIO aTTECTAIUIO IPECTaBIsIeT cO00M MHTErpUPOBaHHbBIN 3a4ET,
BBIBOAMTCS KaK cpeJHee apu(pMeTHYeCKoe U3 OTMETOK 3a MOJYTOJUsl M OTMETOK 332 CECCUOHHbIE MCIBITAHUs (IIPU UX HAIUYUH) B COOTBETCTBUU C
IIpaBUJIaMU MAaTEMAaTUYECKOI0 OKPYTIIEHUS JO LIEJIOT0 YHCIIA.

IInanupyemMble pe3yJbTaThl 0OCBOCHHS y4eOHOro npeamera «MaremaTuka
(Yriy0JieHHbIH YPOBEHb)

JINYHOCTHBIE pPe3yabTAThI:
JInuHocTHBIE pe3yabTaThl B cepe OTHOLIEeHUIT 00ydaroluxcs K cede, K CBOeMYy 3/10pOBbIO, K O3HAHUIO ce0s:



— OpHMEHTalMsl OOy4aroIMXCsl Ha JOCTH)KEHUE JMYHOIO CYACThsl, PEIN3ALUI0 MO3UTUBHBIX XM3HEHHBIX NEPCIEKTUB, WHUIMATUBHOCTD,
KPEaTUBHOCTh, TOTOBHOCTh U CLIOCOOHOCTH K JINWHOCTHOMY CaMOOIPEIENICHHUIO, CTIOCOOHOCTh CTaBUTh IIETH U CTPOUTH JKU3HEHHBIE TJIaHbI;

— TOTOBHOCTb U CHOCOOHOCTh OOecrneuyuTh cede M CBOMM OJM3KUM JOCTOMHYIO JKH3Hb B IIPOLECCE CAMOCTOATENBbHOM, TBOpYECKOH U
OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTb M CHOCOOHOCTh OOYYarOIIUXCsA K OTCTAMBAHUIO JINYHOTO JTOCTOMHCTBA, COOCTBEHHOTO MHEHMsI, TOTOBHOCTb M CIHOCOOHOCTh
BbIpabaThIBaTh AHTHUKOPPYIIIMOHHOE MUPOBO33pPEHHE, COOCTBEHHYIO IMO3UIUIO MO0 OTHOIIEHUIO K 0OLIECTBEHHO-MOIUTHYECKHUM COOBITHSM MPOILIOTO
Y HACTOSLIETO Ha OCHOBE OCO3HAHUS U OCMBICIICHUS UCTOPUH, JyXOBHBIX LICHHOCTEHW U JOCTHKCHUN HAIIEW CTPAHBI;

— TOTOBHOCTBH M CIIOCOOHOCTH OOYYAIOIIMXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHHIO B COOTBETCTBHHU C OOIIEYETIOBEYECKHMMHU LEHHOCTSIMU U
yjealaMu TPaKAAHCKOTO o0OlIecTBa, MOTPEOHOCTh B (U3MYECKOM CaMOCOBEPIIEHCTBOBAHMHU, 3aHATUAX CHOPTUBHO-030POBUTEIILHON
JeSATEIbHOCTBIO;

— MPUHATHE U peanu3alys LeHHOCTeH 310poBOro U 06e30macHoOro odpasa KU3HU, OEpeXHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K
COOCTBEHHOMY (PH3MUECKOMY M TICHXOJIOTUIECKOMY 370POBBIO;

— HEeNpUATHE BPEIHBIX IPUBBIUEK: KYPEHUs, YIIOTPEOICHHSI alKOrosl, HAPKOTHKOB.

JInuHocTHBIE pe3yabTaThl B cepe oTHOIIeHUIT o0yqaromuxcs K Poccun kak k Poqune (OreuectBy):

— poccuiickasi HIEHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKON MICHTUYHOCTH B MOJUKYJIBTYPHOM COLIMYME, YyBCTBO IPUYACTHOCTH
K UCTOPUKO-KYJBTYPHOU OOIIIHOCTH POCCUICKOT0 Hapoa u cyapoe Poccuu, maTpuoTu3M, TOTOBHOCTH K ClIy>)KeHHI0 OTE€UYeCTBY, €r0 3allUTE;

— YB@XXEHHE K CBOEMY HapoJy, 4yBCTBO OTBETCTBEHHOCTH Iepen PoauHoM, ropaoctu 3a ¢Boi Kpaii, cBor0 PoauHy, npouuioe U Hacrosuiee
MHOTOHAIIMOHAILHOTO Hapoa Poccun, yBakeHne K TOCyIapCTBEHHBIM cUMBOJIaM (Tep0, ¢uiar, THMH);

— (¢opMHpOBaHHE YBaXEHHUS K PYCCKOMY $3bIKY KaK TroCyAapcTBeHHOMY s3bIKy Poccuiickoit ®enepanuu, SBISIOMEMYCS OCHOBOMH
POCCUIICKON MIGHTHYHOCTH U TJIABHBIM (PaKTOPOM HALMOHAIBHOTO CAMOOIIPEICIICHHS,

— BOCIIUTaHME YBAXKEHUS K KYJIbTYpe, A3bIKaM, TPAJULMIM U 00bI4asiM HapoJ0B, IpoxkuBarouux B Poccuiickoit denepanuu.

JIMYHOCTHBIE Pe3yJIbTATHI B c(pepe OTHONIEHUI 00YyHAIOIIMXCH K 3aKOHY, TOCYIaPCTBY M K I'PAKIAHCKOMY 00IIIECTBY:

— TPaXIAHCTBEHHOCTb, TPaXKIaHCKas MO3MLHA AaKTHMBHOIO M OTBETCTBEHHOI'O YJI€HAa POCCUHCKOro OOIIEeCTBa, OCO3HAIOIIETO CBOU
KOHCTUTYIIMOHHBIE IIpaBa U OOSI3aHHOCTH, YBa)KAlOIIEro 3aKOH U MPaBONOPSAIOK, OCO3HAHHO NMPHUHHMAIOLIEr0 TPaJWLMOHHBIE HAllMOHAJIBHBIE U
o011e4yenoBeyeckue r'yMaHUCTUYECKHE U IEMOKPAaTHUECKUE LIEHHOCTH, TOTOBOT'O K YYaCTHIO B OOILECTBEHHOM KHU3HH;

— IpU3HAHUE HEOTUY)K/IaeMOCTH OCHOBHBIX IPaB M CBOOOJ YeIOBEKa, KOTOPbIE NMPHUHAIEKAT KaXKIAOMY OT POXKICHHS, TOTOBHOCTh K
OCYILIECTBJICHHIO COOCTBEHHBIX IIPaB M CBOOO] 6€3 HapylleHUs MpaB U cBOOOJ IPYTUX JIUL, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE MpaBa U CBOOOIbI
YyelloBeKa M Tpa)<JaHWHA COIJIACHO OOILIENpHU3HAHHBIM IPUHIUIAM U HOPMaM MEXJIYHApOJHOIO mpaBa MU B cooTBeTcTBUM ¢ KoHctuTyuuein
Poccuiickoit denepanuu, npaBoBasi U MOJIUTUYECKAs TPAMOTHOCTD;

— MHUPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAayKH M OOIIECTBEHHOH MpPaKTHUKH, OCHOBAHHOE Ha JMAJOre
KYJBTYP, @ TAKXKE PA3IMUHBIX (OPM OOIIECTBEHHOI'O CO3HAHUS, OCO3HAHHE CBOETO MECTa B MOJMUKYJIHTYPHOM MHPE;

— HHTEpUOpPHU3ALMs LEHHOCTEN NIEMOKPATHH W COLMAIBHOW COJMAAPHOCTH, TOTOBHOCTH K JIOTOBOPHOMY PEryJMPOBAaHUIO OTHOIICHHWH B
IpYIIIE WU COLMAIBHON OpraHU3alyi;

— TOTOBHOCTh OOYYaIOIIMXCSl K KOHCTPYKTUBHOMY YYacTHIO B MPHUHSATHM PEIICHUMN, 3aTparuBaloldX UX MpaBa U UHTEPECH], B TOM YHCIE B
pa3nn4HbIX (popMax OOIIECTBEHHON caMOOpraHu3allii, CaMOyIpaBIeHuUs, OOIIECTBEHHO 3HAYUMOH /1€ TeIbHOCTH;
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— TPUBEPKEHHOCTh UJEAM MHTEPHAIMOHAIN3MA, APY’KObI, PABEHCTBA, B3aUMOIIOMOIIM HAPOJOB; BOCIIUTAHUE YBAXKUTEJIBHOTO OTHOLICHMS K
HAIIMOHAJILHOMY JOCTOMHCTBY JIFOJICH, UX YyBCTBAM, PEITUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTh OOYyYaroIUXCsl NMPOTHUBOCTOATH HAEOJIOTMH SKCTPEMM3Ma, HAIMOHAIN3Ma, KCEHO(MOOUH; KOPPYNLUMHU; JUCKPUMHHALUHU IO
COLIMAJIbHBIM, PEJTUTMO3HBIM, PACOBBIM, HALIMOHAJIbHBIM IIPU3HAKAM U JPYTUM HEraTHBHBIM COLUAIbHBIM SIBJICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNI 00yHAIOIIUXCSH C OKPY/KAIOMIUMHM JIIOAbMHU:

— HpPABCTBEHHOE CO3HAHUE M IOBEJCHHE HAa OCHOBE YCBOCHMS OOIEYETOBEUYECKHUX IIEHHOCTEH, TOJEPAHTHOTO CO3HAHUS U TOBEICHHS B
HOJHUKYJIBTYPHOM MHPE, TOTOBHOCTH U CIIOCOOHOCTH BECTHU AUANIOT C APYTUMH JIFOABMHU, JOCTUraTh B HEM B3aUMOIIOHUMAHMsI, HAXOAUTh OOIIUE LEIH
Y COTPYAHHUYATH JJIs UX JOCTUKECHUS;

— TPUHATHE T'YMaHUCTUYECKUX LIEHHOCTEH, 0CO3HAHHOE, YBAKUTEIbHOE U 100pOKeIaTeIbHOE OTHOLIEHUE K IPYrOMY 4eJIOBEKY, €r0 MHEHHMIO,
MHUPOBO33PEHUIO;

— CIIOCOOHOCTb K COINEPEXUBAHUIO M (OPMHUPOBAHUE MO3UTHUBHOIO OTHOIIEHHS K JIIOAAM, B TOM 4YHMCIE€ K JIMLAM C OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 3/10pOBbsl M MHBaJIN1aM; O€pEKHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K (PU3UUECKOMY U IICUXOJIOTUYECKOMY 3/10POBbIO
JIPYTHX JIFOJIEH, YMEHUE OKa3bIBaTh IIEPBYIO IOMOILB;

— ¢opMHpOBaHHE BBIPAKCHHOW B TMOBEJCHHM HPABCTBEHHOW IO3WIMH, B TOM YHCIIE CIIOCOOHOCTHM K CO3HATEIbHOMY BBIOOpY 100pa,
HPaBCTBEHHOI'O CO3HaHMS M IOBEJEHHMs Ha OCHOBE YCBOCHMs OOIIEYEIOBEUECKMX IIEHHOCTEH W HPaBCTBEHHBIX YYBCTB (YeCTH, [0Jra,
CIPaBEIMBOCTH, MUJIOCEPUS U JIPYXKET00us);

— pa3BUTUE KOMIIETEHLUH COTPYIHUYECTBA CO CBEPCTHUKAMH, JIETHbMH MJIA/IIEr0 BO3pPAcCTa, B3POCIBIMU B 00pa30BaTeIbHOM, OOIIECTBEHHO
M0JIE3HOH, y4eOHO-NCCIIe10BaTENIbCKON, IPOEKTHON U APYTUX BUIAX JI€ATEIbHOCTH.

JIN4YHOCTHBIE Pe3yJIbTAThI B c(pepe OTHOMIEHUI 00YyHAIOIIMXCH K OKPY/KAKOLIEMY MHUPY, *KUBOH NIPUPO/Ie, XyA0KEeCTBEHHOH KYJIbType:

— MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAyKH, 3HAUMMOCTHU HAyKH, TOTOBHOCTb K HAayYHO-TEXHHYECKOMY
TBOPYECTBY, BIIaJICHUE JOCTOBEPHOH HHpOpManueil o TMepeloBbIX JOCTHKEHHAX U OTKPBITUSAX MHMPOBOM M OTEYECTBEHHOW HayKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTpOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTB M CIIOCOOHOCTh K 00Opa3oBaHHUIO, B TOM YHCIE CaMOOOpa30BaHMIO, HA MPOTSKEHUU BCEH KHU3HH; CO3HATEIbHOE OTHOIICHUE K
HENpPEephIBHOMY 00pa30BaHMUIO KaK YCIOBUIO YCHENTHON NPO(eCcCHOHAIbHONU U O0IIECTBEHHOM 1€ATEIbHOCTH;

— DKOJIOTMYECKasi KyJabTypa, OepeXHOe OTHOUICHUS K pOJHOW 3emie, MPUPOJHBIM OorarctBam Poccum M Mupa; NMOHMMaHUE BIIMSHUS
COLIMAJIbHO-3KOHOMMYECKUX IMPOILIECCOB HA COCTOSIHME NMPUPOAHONM U COLMAIbHOM CpElbl, OTBETCTBEHHOCTh 332 COCTOSIHUE MPUPOJHBIX PECYpPCOB;
YMEHUS U HaBBIKM Pa3yMHOTO MPUPOAONOIb30BAHUS, HETEPIIUMOE OTHOIIEHUE K AEHCTBUSAM, MPUHOCAIIMM BpEJ SKOJIOTUHU; MPUOOPETEHUE OIbITa
9KOJIOrO-HaNpPaBIEHHON JEeSITENbHOCTH;

— 3CTETHYECKOE OTHOLICHHS K MUPY, TOTOBHOCTb K 3CTETHYECKOMY 00yCTPOHCTBY COOCTBEHHOTO OBbITA.

JIMYHOCTHBIE Pe3yJibTAThI B c(hepe OTHOMEHNH 00Y4aAIOIIUXCH K CeMbe M POAUTEJISAM, B TOM YMCJIe MOAT0TOBKA K CeMEiHOM KU3HM:

— OTBETCTBEHHOE OTHOILIEHHUE K CO3/IaHNI0 CEMbU HAa OCHOBE OCO3HAHHOIO ITPUHSTHS LIEHHOCTEW CEMENHON KU3HU;

— TOJIOKUTEIBHBINA 00pa3 CeMbH, POJUTENHCTBA (OTLOBCTBA U MAaTEPUHCTBA), MHTEPUOPHU3ALINS TPAIUIUOHHBIX CEMEHHBIX [IEHHOCTEM.

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

— yBa)k€HHUE KO BceM (popmMaM COOCTBEHHOCTH, TOTOBHOCTb K 3aIlIUTE CBOEH COOCTBEHHOCTH,

— OCO3HaHHBIN BbIOOp OyayiIeil npodeccuu Kak MyTh U CIIOCO0 peaan3alii COOCTBEHHBIX )KU3HEHHBIX IJIaHOB;
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— TOTOBHOCTh OOYyYarOIIUXCS K TPYAOBOH NPOQPECCHOHATBHON JEATEIILHOCTH KaK K BO3MOXKHOCTH YYacTHsS B PEIICHUHM JIMYHBIX,
O6H_IGCTBCHHBIX, rocyaapCTBCHHLIX, O6H_ICHaI_[I/IOHaHLHBIX HpO6HeM;

— TOTPEeOHOCTh TPYIUTHCS, YBAKCHHE K TPYIAY U JIOASM TPYAA, TPYAOBBIM JOCTHIKEHUSIM, TOOPOCOBECTHOE, OTBETCTBEHHOE W TBOPYECKOE
OTHOILICHHUEC K pa3HbBIM BHIaM pr,[[OBOfI JACATCIIbHOCTH,

— TOTOBHOCTH K CAaMOOOCITY)KUBaHHIO, BKIIFOYast 00yUEHHE U BBIITOJHEHHE JOMAITHUX 00sS3aHHOCTEH.

JInuHOCTHBIE pe3yibTaThl B cdepe (PU3HYECKOro, TNCHUXOJOTHYECKOT0, COIMHAIBHOIO M aKaJAeMHUYecKOro 0Jiaromosyqus
00y4aroumuxcs:

— (u3HUecKoe, IMOIMOHATLHO-TICUXOJOTHYECKOe, CONHMAbHOE Onaromoiydue oOydaromuxcst B JKU3HM 00pa30BaTEIbHOW OpraHU3allvy,
OII[YIICHUE JIETHMH O€30MaCHOCTH M TICHXOJIOTHYECKOT0 KOM(POPTa, HHPOPMAITMOHHOW OE30MaCHOCTH.

MeranpeamMeTHble pe3yabTaThl:

MertarnpeaMeTHbIe pe3yibTaThl IPEACTABICHBI TPEMS IPYIIIaMH YHHBEPCAIbHBIX YaeOHbIX AeiicTBuil (YV ).

PeryisiTuBHbIC YHHBepCaJbHbIC Y4eOHbIe NeiicTBUSA

BelnnyCckHHMK HayduTes:

— CaMOCTOSITENIHO OIIPENENATH LIE€IH, 3a/1aBaTh IapaMeTPbl U KPUTEPUH, 110 KOTOPBIM MOKHO OIIPEIENINUTD, YTO L€ JOCTUTHYTA,

— OLICHMBAaTh BO3MOYKHBIE IOCJIEACTBHS JOCTH)KEHUS IIOCTABICHHOM LIEM B JESATENIBHOCTH, COOCTBEHHOM >KM3HM M KU3HU OKPYKAIOIIUX
Jr0/1ed, OCHOBBIBAsICh HA COOOPAXKEHUAX STUKU U MOpaJly;

— CTaBUTh U (pOpMyIHpOBaTh COOCTBEHHBIE 33]]a4l B 00pa30BaTEIHHOM IEATEIILHOCTH U KU3HEHHBIX CUTYaIUsX;

— OLEHHMBATh PECYPCHI, B TOM YHCIIE BpeMsl U Apyrue HeMaTepualbHble pecypchl, HEOOXOAUMBIE /Ui JOCTUKEHMS IOCTABICHHOM LeNu;

— BbIOMpaTh NyTh JOCTHXKEHHUS LIEJIH, IUIAHUPOBATh pEIICHHWE IOCTABJICHHBIX 3aJad, ONTUMU3HMPYsS MaTepuaibHble U HEMaTepHalIbHbIE
3aTpaTsl;

— OpraHu30BbIBATH A((HEKTUBHBIN MOUCK PECYPCOB, HEOOXOIUMBIX JJISl JOCTHKEHHUS TOCTABJIEHHOW LIENH;

— COIIOCTABJIATH MOJIyYEHHBIN PE3YNILTAT NEATEIBHOCTH C IIOCTABIICHHOU 3apaHee LENbIO.

Ilo3naBaTenbHbIe YHHBepcAJIbHbIE YUeOHbIe NeliCTBUS

BbInycKHUK Hay4YUTCS:

— HUCKaTh U HaXOAUTh 0000IIEHHBIE CLIOCOOBI pelIeHHs 3aa4, B TOM YHCIIe, OCYIECTBIISITh pa3BepHYTHIN NHPOPMAIMOHHBIHN MMOUCK U CTaBUTh
Ha €ro OCHOBE HOBbIE (yueOHbIEe U TI03HABaTENIbHBIE) 3a/1a4H;

— KPUTHYECKHM OLIEHMBAaTh W MHTEPHPETUPOBATh HMH(OpPMALMIO C pPa3HBbIX MO3UIMM, pacno3HaBaTh W (PUKCHPOBATH HPOTUBOPEUHS B
UH(POPMALIMOHHBIX HCTOYHHUKAX;

— HCIIOJB30BATh PA3JUYHbIE MOJEIBHO-CXEMaTHYECKUE CPEJCTBA Ul INPEJCTABICHUS CYIIECTBEHHBIX CBA3€H M OTHOLIEHHWH, a TaKXke
IPOTUBOPEYH, BBISBICHHBIX B MHPOPMALMOHHBIX HCTOUHUKAX;

— HAaxOJWUTh W NPHUBOJIUTH KPUTHYECKHE apTyMEHThl B OTHOUIEHUHU ACUCTBUM W CYKJIEHHUW JIPYroro; CIIOKOMHO M Pa3yMHO OTHOCHUTBCS K
KPUTUYECKUM 3aMEYaHUSIM B OTHOIIEHUU COOCTBEHHOI'O CYXKJIEHH, pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOT'O Pa3BUTHS;

— BBIXOJMTH 332 PAMKH y4eOHOTro MperMeTa U OCYLIECTBIISATh IIeJIEHANPABIEHHBIM MOUCK BO3MOXKHOCTEH ISl LIMPOKOTO MEepeHoca CPeCTB U
CIIOCOOOB JCHCTBUS,



— BBICTpauBaTh WHIUBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO, YUUTHIBAas OIPAHUYEHHS] CO CTOPOHBI JIPYIMX YYaCTHUKOB M PECYpPCHBIE

OTpaHUYCHUS;

— MCHATH U YACPKHUBATH PAa3HBIC ITIO3UIIUHA B IMO3HaBaTEJILHOM JACATCIIBHOCTH.
KOMMyHI/IKaTI/IBHLIe YHUBEpPCAJIbHBIC y‘leﬁﬂble JeHCcTBUA

BoinyckHUK HAy4YUTCS:

— OCYHICCTBJIATH ACJIOBYHO KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIILIMU (KaK BHYTpH OGp%OBaTCHBHOﬁ OopraHuizanuvu, TaK U
3a €€ HpeI[CJ'IaMI/I), HO,Z[6I/IpaTI> MMapTHEPOB IJId ﬂeHOBOﬁ KOMMYHHKalIU UCXOJA U3 C006pa)KeHI/II71 PE3YJIbTATUBHOCTH B3aHMOHeﬁCTBHH, a HC JIMYHBbIX

CHMIIATHI;

— TPH OCYUIECTBJIEHUU TPYMIOBOI paboThl ObITh KaK PYKOBOAUTEIEM, TaK U YICHOM KOMAaHJIbl B Pa3HbIX POJsAX (FeHepaTtop e, KPUTHUK,

VCIIOJIHUTEIIb, BBICTYNAIOIINM, IKCIEPT U T.11.);

— KOOPAWMHHUPOBATH U BLIIIOJIHATH pa60Ty B YCIIOBUAX pCaIbHOT'O, BUPTYAJIBHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOHeﬁCTBHH;
— PAa3BCPHYTO, JIOTUYHO U TOYHO HU3JIaraTb CBOIO TOYKY 3pCHUA C UCIIOJIb30BAHHUEM aICKBATHBIX (yCTHBIX )51 HI/ICBMCHHI)IX) SA3BIKOBBIX CPCACTB,

— pacro3HaBaTh KOHGIMKTOTCHHBIE CHUTYallMM W TPEJOTBpaIiaTh KOHGIMKTBI J0 HMX AaKTUBHOM (has3bl, BBICTpAaWBaTh JENOBYIO U
00pa3oBaTebHYI0 KOMMYHUKAIMIO, U30eras TUYHOCTHBIX OLICHOYHBIX CYXKJICHUMN.

IIpenmeTrHble pe3yabTaThl:

ba3oBblii ypoBeHb
«IIpo0JieMHO-PYHKIIMOHAIbHBIE Pe3yJbTaThD)

Yriy0eHHblil ypoBeHb
«CucTeMHO-TeOpeTHYeCKHE Pe3YJIbTaThI»

Paszpnen |. BbIyCKHUK HAYYUTCSA

I11. BbINyCKHHMK NMOJY4YUT
BO3MOKHOCTh HAYYHTHCS

1. BoImycKHUK HAYy4YHuTCS

V. BbINyCKHUK MOJYYHT
BO3MOKHOCTH HAYYHTbHCS

Ilesmn ocBoenust | J[7s MCTIONTBb30BaHUS B
npeaMera MTOBCEIHEBHOM )KU3HU U
obOecreueHHsI BO3MOXKHOCTH
YCIIEIITHOTO MPO0KEHUS
o0Opa3oBaHus 1O
CIICHUAJIBbHOCTSAM, HE
CBSI3aHHBIM C MTPHUKJIATHBIM
HCITOJIB30BaHNEM
MaTeMaTUKHU

s pazeumust moluinenus,
UCNONb308AHUSL 8 NOBCEOHEBHO
JHCUZHU

u obecneueHus: B03MOACHOCIU
VCHeuH020 NPOoOOIHCEHUS]
00pazosanus no
CNeYUANbHOCMSM, He CES3AHHbIM
¢ NPUKTIAOHBIM UCHOTIb308AHUEM
Mamemamuxu

s yeremHoro
MIPOJOJIKEHHSI 00pa30BaHus
TI0 CIIELUAIBHOCTSM,
CBSI3aHHBIM C NPUKJIAJHBIM
UCIIOJIb30BAaHUEM
MaTeMaTHKU

s obecneuenus
B03MOIACHOCMU YCHEUWHO20
NPOOOoICEHUS 00PA308AHUS
1o CReyuaIbHOCMIM,
CBAZAHHBIM C
ocywecmenenuem Hay4Hou u
UCCNe008aMeNbCKOl
OdesimenvHOCMU 8 0O1aCcmU
MAMeMaAMUKU U CMEHCHLIX
HAYK

TpeGoBanus Kk pe3yJbTaTam




Inemenmui
meopuu
MHOMNCECME U
Mamemamuueckd
il 102uKu

OmnepupoBatb Ha 0a30BOM
ypoBre' moOHSTHAMY:
KOHEYHOE MHOXECTBO,
3JIEMEHT MHOKECTBA,
IIOJIMHO>KECTBO, IIEpECEUEHUE
1 00beIMHEHUE MHOXECTB,
YKCJIOBbIE MHOYKECTBA Ha
KOOPJMHATHOU MPSIMOIA,
OTpE30K, UHTEPBAJ;
orepupoBaTh Ha 0a30BOM
YPOBHE MOHATUAMU:
YTBEPXKACHHUE, OTPULIAHKE
YTBEPKACHHUSI, UICTUHHBIC U
JIOXKHBIE YTBEPKICHUS,
MPUYNHA, CTIEICTBUE,
YACTHBIN cITydail 0011ero
YTBEPKACHUSI, KOHTPIIPUMED;
HaXOJUTb [IEPECEUEHHUE U
00BbeIMHEHNE ABYX
MHO’KECTB, MPECTABIEHHBIX
rpadu4ecKy Ha YUCIOBOM
IPSIMOM;

CTPOMTH Ha YHCIOBOMH
IPSIMOM TIOIMHOXECTBO
YHCIOBOTO MHOYKECTBA,
3a/IaHHOE MTPOCTEUILINMHU
YCIIOBUSIMU;

pacrno3HaBaTh JIOKHbIE
YTBEP)KJICHHSI, OLTMOKH B
paccyX/IeHUsX, B TOM YHCIIe

Onepuposampw NOHAMUSMU:
KOHEUHOe MHOMCECMB0, dJIeMeHm
MHOJICECMBA,  NOOMHOICECMEBO0,
nepeceuenue U  00beOUHEHUE
MHOJICECSE, yuco8ble
MHOJHCECMBA HA KOOPOUHAMHOU
npsMOl, OMpe30K, UHMep8dl,
NOJYUHMEPBAL, NPOMEICYMOK C
8bIKOJI0MOU MOUKoU,
epaguueckoe  npedocmasieHue
MHOJCECm8 HA KOOPOUHAMHOU
NAOCKOCMU;

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

NpuduHa, creocmeue, 4acmubwlil
cayyai obujeco ymeepaicoenus,
KOHmpnpumep;

nposepsims  NPUHAONEHCHOCTD
IeMEHMa MHONCECBY,

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

npAMoOl U HA KOOPOUHAMHOU
NI0CKOCMU,

npogooums O0oKkazamevHble
paccyscoenus 0nsi 000CHOBAHUS
UCUHHOCIMU YMEEPAHCOeHUU

CBobomHO  omepupoBaTh
MOHSATHSIMHU: KOHEYHOE
MHOECTBO, SIICMEHT

MHO>KECTBA, IIOJIMHOKECTBO,
nepeceueHue, 00beIMHEHNE U
Pa3HOCTb MHO>KECTB,
YHUCIIOBBIE MHOJKECTBA HA
KOOPAMHATHOU IPSIMOi,
OTpE30K, WHTEpBAaJ,
MIOJIYUHTEPBAJ, IMPOMEXKYTOK
c BBIKOJIOTOM TOYKOM,
rpaduyeckoe MpecTaBIeHHUE
MHO’KECTB Ha KOOPIMHATHOU
IUIOCKOCTH;

3aJaBaTh MHOECTBa
MepEYUCICHUEM u
XapaKTEPUCTUUCCKUM
CBOMCTBOM,;

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

YTBCPIKACHUS, KOHTPIIPUMEDP;
OPOBEPATE MPHUHATIICI)KHOCTDH
OJICMCHTA MHOXXCECTBY,

HaxoAuTh IICpECCUCHUC U
O6T>CI[I/IH6HI/IC MHOXKCCTB, B
TOM YHCJIC NPCACTABJICHHBIX

Hocmuoicenue pezynomamog
paszoena ll;

onepuposams noHAmuem
onpeoeieHust, 0CHOBHbIMU
suoamu onpeoesieHutl,
OCHOBHBIMU BUOAMU
meopem;

NOHUMAMb CYMb KOCBEHHO20
00KaA3amenbcmed,
onepupoeamv NOHAMUAMU
CUEMHO20 U HECUEMHO20
MHOJCECBA;

NPpUMEHSIMb Memoo
Mamemamuyeckoll
UHOYKYUU OJI51 NPOBEOEHUs.
paccysicoerui u
00Ka3amenbcme, u npu
peweHuu 3a0au.

B nosceonesnoii sicuznu u
npu U3yyeHuu opyeux
npeomemos:

UCNOTbL3068aMb
MeoPemuK0-MHONCECMEEHH
blll A3bIK U A3bIK IO2UKU 015
ONUCAHUSL PEATbHBIX
npoyeccos u seieHull, npu
peuteHuu 3a0ay opyaux
VUEOHbIX NPEOMEemMos

1 -~ “ v
34ecb 1 fanee: pacnosHaBaTb KOHKPETHbIE MPUMepPbl 06LMX NOHATUI MO XapaKTepHbIM NPU3HAKaMm, BbINOHATL AEUCTBUA B COOTBETCTBUM C ONpeaeneHMem 1 npocTenwmnmm

CBOWMCTBaMM NOHATUIN, KOHKPETU3MPOBATL NPUMEPaMM 06 ME NMOHATHS.
2 v v
34ecb 1 fanee; 3HaTb onpeaesieHne NOHATUA, YMeTb NOACHATbL €ro CMbIC/A, YMEeTb UCMO/1b30BaTb MOHATME W €70 CBOMCTBA NPU NPOBEAEHMMU PACCYKAEHMWI, pelieHmmn 3a4aq.

3 o
34ecb M fanee: 3HaTb onpeaesnieHne NoHATUA, 3HATb U yMeTb 060CcHOBbIBaTb CBOMCTBA (I'IpI/I3HaKM, €C/In OHU eCTb) NMOHATUA, XapPaKTepn3oBaTb CBA3N C APYTMMUN MNOHATUAMMN,

8

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




C UCTOIh30BaHUEM
KOHTPIIPUMEPOB

B noeceonesnou scuznu u npu
usyueHuu opyaux npeomemos.
—  HCIOJIb30BATh YHUCIIOBBIC
MHO>KECTBa Ha
KOOPJAMHATHOM TpSIMOW JJId
OTHCAHUS peaTbHBIX
MIPOLIECCOB U SIBJICHUI;
MIPOBOJIUTH JIOTHYECKHE
pacCyXJCHHsI B CHUTYaIUIX
MOBCEIHEBHOM JKHU3HU

B nosceonesnoii orcusnu u npu
UzyueHuu opyeux npeomMemos:

UCNONb308aAMb Yucno8ble
MHOJICECBA HA KOOPOUHAMHOU
npaMol U HA KOOPOUHAMHOU
niockocmu  Onsl  ONUCAHUS
PeanbHbIX NPOYECCO8 U AGNEeHULL,

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

rpadpuueckd Ha  YHUCIIOBOH
NpsIMOM M Ha KOOPJAMHATHOU
IJIOCKOCTH;

IPOBOJMTh  JIOKa3aTeJbHBIC
paccyxacHHs JUISt
000CHOBaAHHUS HCTHHHOCTH
YTBEPKICHUI

B nosceonesnoii srcuznu u npu
usyueHuu opyaux npeomMemos:
UCIIOJIb30BaTh YHCIIOBBIC
MHO>KECTBa Ha KOOPJIMHATHOM
IPSIMOM M HA KOOPJAMHATHOMN

IJIOCKOCTH  JJIS  OIKMCAHUs
pealbHBIX  TPOILIECCOB U
SIBJICHUI;

MPOBOJIUTH  JOKAa3aTelbHbIE

pacCyXJIeHHsT B CHUTYalMsX
NOBCEHEBHON JKWU3HHU, IPHU
peumieHun 3ajad U3 APYyrux

IPEIMETOB
Yucna u OnepupoBath Ha 0a30BOM C60000H0 onepuposamv CBoOoaHO omnepupoBars | [ocmuoicenue pezyrbmamos
evIpadrcenus YPOBHE IOHATUSAMH: LIET0E NOHAMUAMU. Yelloe YUCTO, TTOHSTUSMH: HarypainbHoe | pazoena ll;

YHCIIO0, IETMMOCTD YHCEII, oenumMocmy yucer, YHCIIO, MHOKECTBO | C80000HO Onepuposams

0OBIKHOBEHHAsI IPOOb,
JecATUYHAs JpoOb,
palroHaIbHOE YHUCTIO,
NpUOIMKEHHOE 3HAYCHUE
YHciia, 4acTh, IO,
OTHOIICHHE, TIPOIICHT,
MTOBBIIICHHE M IIOHMKCHUE Ha
3aJIaHHOE YHCJIO TIPOIIEHTOB,
Macirtao;

OTIEpUpPOBaTh Ha 6A30BOM
YPOBHE TIOHATUSMH:

00bIKHOBeHHAs OpoDb,
oecsimuyHnas opooy,
PAYUOHATIbHOE YUCTO,
NPUOIUNCEHHOE 3HAYEHUE YUCIA,
yacme, 0018, OMHOWEHUE,
npoyenm, noevliueHue u
NOHUICEHUE HA 3A0AHHOE YUCTIO
npoyenmos, macuimao,
NPUBOOUMb NPUMEPDL YUCET C
3A0AHHBIMU CEOUCMEAMU
oenumocmu;

HaTypaJIbHBIX YHCEN, IeJI0e

YHCI0, MHOXKECTBO IIEJIBIX
yucen, OObIKHOBEHHAs IpO0b,
JeCATUYHAS Ipo0Bb,
CMEIIaHHOE YHCIIO,
palroHanbHOE YHCIIO,
MHOXECTBO  PaIlMOHATBHBIX
qHCcell, UPPALMOHATIEHOE
YUCJIO, KOPEHb CTETNEeHU n,
JIEHCTBUTEIILHOE YHCIIO,

MHOKECTBO HeﬁCTBHTeHLHBIX

YUCTIOBBIMU MHONCECBAMU
npu pewienuy 3a0a,
NOHUMAMb NPUHUHBL U
OCHOBHbLE UOeU PACUUUPEHUSL
YUCTIOBLIX MHOJICECME;
611a0emsv OCHOBHbIMU
NOHAMUAMU MeoPUU
oenumocmu npu peulenuu
CMAHOAPMHBIX 3404y
umems 6a306vle
npeocmasieHus o




Jorapudm ymucna,
TPUTOHOMETPHUYECKAs
OKPY’KHOCTb, TpajyCHas Mepa
yria, BeJIM4MHA yTia,
3aIaHHOTO TOYKOH Ha
TPUTOHOMETPUUECKON
OKpPYXHOCTH, CUHYC,
KOCUHYC, TAHT€HC U
KOTaHI'€HC YTJIOB, UMEIOLINX
IIPOU3BOJILHYIO BEJIMYMHY;
BBINOJIHATH apU(PMETHYECKHE
JICUCTBUS C LIEIBIMU U
palOHaIbHBIMU YHACIAMY;
BBITOJIHATH HECTIOKHBIE
peoOpa30BaHus YUCIOBBIX
BBIPAXKEHHUI, COJIEPHKALIIUX
CTETIEeHH YHcel, 1100 KOPHU
U3 YHcel, MO0 JorapudMel
quCel;

CpPaBHMBATh pPallMOHAJIbHBIE
qrclia MeXIy co00i;
OLICHUBATh U CPABHUBATH C
palnoOHaIbHBIMU YHACIAMU
3HAUEHUS LEJIbIX CTEIeHeH
4uCell, KOpHEH HaTypaabHON
CTEIEHU U3 YhCeTl,
Jorapu¢pmMoB Yucen B
IPOCTBIX CIIydasix;
n300pakaTh TOUKaMH Ha
YUCJIOBOW MPSIMOM LENIbIE U
paloHaIbHbIE YNCA,
n300pakaTh TOYKAMH Ha
YHUCJIOBOM IIPSIMOM LIE€JIbIE
CTETEeHH YHCell, KOPHU
HaTypaJIbHOM CTENIEHHU U3

onepuposamv NOHAMUAMU:
Jno2apugm uucaa,
MPULOHOMEMPUYECKAsL
OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yena, 6eiuduna
Yyend, 3a0aHH020 MOYKOU HA
MPULOHOMEMPULECKOT
OKPYICHOCMU, CUHYC, KOCUHYC,
MAH2eHC U KOMAH2EHC Y208,
UMEIOUWUX NPOU3BONLHYIO
BEUYUHY, YUCTA € U T,
8bINOIHAMb apugdmemuyecKue
oeticmeust, couemasi yCmHble u
nUCbMEeHHble NPUeMbl, NPUMEHSA
npu HeobxoouMocmu
8bIUUCIUMENbHBIE YCIMPOLUCMBA;
HAXo0umbv 3HA4eHUs: KOPHs
HamypaivHol cmenetu,
cmenetu ¢ payuoHaIbHbIM
nokasameinem, loeapugma,
UCNONL3YS NPU HEOOXOOUMOCMU
8bIUUCIUMENbHBIE YCIMPOUCMBA;
NOIb308AMbCSL OYEHKOU U
NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoBoOUMb NO U36ECMHBIM
Gopmynam u npasuiam
npeobpazosanus 6YK6EHHbIX
BbIPAICEHU, BKIIOUAIOUUX
cmenetu, KOpHU, 102apughmol u
mpuzoHoMempuiecKkue
dynryuu;

HAaxoo0ums 3HaA4eHUs YUCi108bIX U
OVKBEHHBIX BbIPAdCEHUL,
ocywjecmenss Heooxooumvle

YHceln, reoMeTpuyecKas
MHTEpIIpeTaIus
HATypaJbHbIX, LEIIBIX,
palMOHAIbHBIX,
JIEHCTBUTEIILHBIX UHCEIT;
IIOHUMAaTb U OOBICHATH
pazHuIy MEXKY
MO3UITHOHHON u

HEMO3UIIMOHHOM CcUCTeMaMu
3aMMCH YHCET;

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

BBITOTHSTh OKpYTJICHUE
palroHaIbHbBIX u
UppalMOHAFHBIX ~ YUCENl C
3aJJaHHOH TOYHOCTBIO;
CpaBHUBATh JCHCTBUTEIHHBIE
YHUCJIa pa3HbIMU CIIOCOOAMH;

YHOpsAI0YUBATh YHCIIa,
3allMCaHHbIC B BHUJIC
OOBIKHOBEHHOM n
JNECSITUYHON mapobu, uwucia,
3aIMCaHHbIC c
HCII0JIb30BaHUEM
apupmMeTHyecKoro

KBaJpaTHOTO KOPHS, KOpHEH
CTENEHH OoJIbIIE 2;

Haxomute HOJI m HOK
pasHbBIMH  cmocobamMu U

MHOICECBE KOMNLEKCHBIX
yycern;

C80D0OHO BLINOTHAMb
mooicoecmeenHble
npeobpazosanus
MPULOHOMEMPUYECKUX,
Jl02apupMudecKux,
CMeNneHHbIX BbIPANCEHUL,
enadems popmynou bunoma
Hvromona;

NpUMEHAMb NPU peuleHuu
3a0a4 meopemy 0 JUHEeUHOM
npeocmasnenuu HO/;
NPUMEHAMb NPU peuleHuu
3a0au Kumaiickyio meopemy
00 ocmamkax,

NpUMeHAMb NPU peueHuu
3a0ay Manyio meopemy
Depma,

YMemb 8bINOIHAMb 3ANUCD
yucna 8 NO3UYUOHHOU
cucmeme CHUCTEHUS,
NpUMEeHAmMb NPU peuleHuu
3a0ay
MmeopemuKo-4uciossie
dyHKYUU: YUCao u cymma
Oenumenei, QYHKYUIo
Diinepa,

NpUMEeHAMb NPU peueHuu
3a0a4 yenHvle OpooU;
NPUMEHAMb NPU peuleHuU
3a0ay MHO20YleHbl C
oeticmeumensHuIMU U
yenvimu KoagguyueHmamu,
61a0ems NOHAMUAMU
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qHCe, JIoTapu(Mbl yuceln B
MPOCTBIX CITy4asix;
BBITOJIHATH HECIIOKHBIE
npeoOpa3oBaHus LENbIX U
JTPOOHO-PAMOHATBHBIX
OYKBEHHBIX BBIPaKEHUH;
BBIPAKATH B IPOCTEHIINX
CIIy4asiX U3 paBEHCTBA OAHY
IIEPEMEHHYIO Yepe3 APYTHUe;
BBIYUCIISITH B IIPOCTBIX
CIIy4asiX 3HaYEHHS YHCIOBBIX
1 OyKBEHHBIX BBIpA)KCHUH,
OCYIIIECTBIISISE HEOOXOIUMbIE
MOJICTAHOBKH U
npeoOpazoBaHus;
n300pakaTh CXEMaTUYECKHU
yroJi, BeJIM4rHa KOTOPOTO
BbIpaXK€Ha B rpajycax;
OILICHUBATh 3HAKH CUHYCA,
KOCHHYCAa, TAHT€HCa,
KOTaHI'€HCa KOHKPETHBIX
YTJIOB.

B noeceonesnotui sxcusnu u npu
usyueHuu opyaux y4eoHvlx
npeomemos:

BBITOJIHATH BBIYUCIICHUS TIPU
pelIeHnu 3a1a4u
IPAaKTUYECKOI'0 XapaKTepa;
BBITNIOJIHATH MPAKTUYECKUE
pacueTsl ¢ UCIIOIb30BAaHUEM
pU HEOOXOIUMOCTH
CIPAaBOYHBIX MAaTEPUAIIOB U
BBIUHCIUTENbHBIX YCTPONUCTB;
COOTHOCHUTD pPEAJIbHBIE

NOOCMAHOBKU U

npeobpazoeanusi;
—  uzobpasicams
cXeMamu4ecku yeoi, 6elUdUHd
KOMOopo2o BbIPAdICEHA 8

epaoycax unu paouanax;
—  UCNONb308aMb NPU peuleHUl

3a0ay  mabauynvie  3HAYEHUS
MPUSOHOMEMPUYECKUX DYHKYUL
Venos;

—  BbINOJIHAMb nepesoo

BENUYUHBL Yela U3 PAOUAHHOU
Mepul 8 2pAOYCHYIO U 0OPAMHO

B nosceounesnoui scusznu u npu
usydenuu opyaux yueOHwvix
npeomemos:

8bINOIHAMb 0CUCMBUSL C
YUCTIOBBIMU OAHHBIMU NPU
peutenuuy 3a0ay NPaKmu4ecKo2o
xapaxkmepa u 3a0a4 u3
Ppasnuunbix obracmeti 3HAHULl,
UCNONL3YS NPU HEOOXOOUMOCMU
CNpasoyHvle Mamepuansl U
8bIYUCTUMENbHbIE YCMPOUCEa,
OYeHUBamyb, CPABHUBAMb U
UCNOIb3068aMb NPU peUleHUU
NPAKMUYecKux 3a0a4 Yuciogule
3HAYeHUsl pealbHblX 6eIUYUH,
KOHKpemHuble YUCI08ble
xapakmepucmuxku 006beKmos
OKpYJHcaroueco Mmupa

HCII0JIb30BATh
pElIeHNH 3a]1aY;
BBITIOJIHATh  BBIUUCICHUS U
npeoOpa3oBaHUs
BBIPQXECHHM,  COJepKaluX
JEHCTBUTENbHbIE 4YHCIA, B
TOM qucle KOpHHU
HATypAJIbHBIX CTEIICHEM;
BBITOIHSATD CTaHJIapTHbHIE
TOKJIECTBEHHbBIE
npeoOpa3oBaHUs
TPUTOHOMETPHUECKHUX,
Jorapu(pMUUECKHX,
CTCTICHHBIX,
UpPpaLMOHATIbHBIX
BbIpaKEHUI

150.¢ pu

B nosceonesroti scuznu u npu
usyueHuu opyaux npeomMemos:
BBIMIOJHATE UM OOBSCHATH
CpaBHEHHE pe3yIbTaToB
BBIUUCIICHUI TIpH PELICHUN
NPaKTUYECKUX 3a7ady, B TOM
4qHUCIIe MPUOJINKEHHBIX
BBIYUCIICHUH, UCHONb3Ys
pa3Hble CrIocOObl CPABHEHMI;
3aIMChIBATH, CpaBHHBATb,
OKpYTJIATh YUCIIOBBIE JAHHBIE
peanbHBIX BEJIMYHNH c
UCIOJIb30BAHUEM pa3HbIX
CHCTEM H3MEpEeHHS,

CTaBISATh U OLICHUBATh
pa3HBIMHU CIIOCOOaMH
YHCIIOBbIE BBIPAXKECHUS TIPU
pelIeHIH TPAKTUIECKUX

npUBOOUMDBLL U
HenpusooUMblli MHO2OYJIeH U
NPUMEHAMb UX NPU PeuleHuu
3a0ay;

NPUMEHAMb NPU peuleHUU
3a0ay OcHOBHYIO meopemy
aneedpwl;

NpUMEHAMb NPU peuleHuu
3a0au npocmetiuiue
@yHKYUU KOMNIEKCHOU
nepemeHHoU Kax
2eomempuieckue
npeoopazosams
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BEJIMYHHBI, XapaKTEPUCTUKHU
00BEKTOB OKPYKAIOIIETO
MHpPA C UX KOHKPETHBIMU
YHCJIOBBIMH 3HAYCHUSIMU;
HCITOIb30BaTh METOJIbI
OKPYTJICHUS, TPUOJINKEHUS U
MPUKUIKH [P PELICHUN
MPaKTUYECKUX 3a7a4
MMOBCETHEBHOM KU3HHU

3a7a4 ¥ 3a/1a4 U3 APYyrux
y4eOHBIX MPEIMETOB

Ypasuenus u
HepageHcmea

PemraTes nuHeiiHbIE
ypaBHEHUS U HEPABEHCTBA,
KBaJIpaTHbIC YPaBHCHUS,
pemaTs JorapupMUIecKre
ypaBHenust Buza log 5 (bx +
C) = d u npocreiimue
HepaBeHcTBa Buza 10g 5 X <d;
pemiarh MoKa3aTeIbHbIE
ypaBHEHHs, BU/A a*°=(
(rme d MOKHO TIPECTaBUTh B
BHJIE CTEIIEHU ¢ OCHOBAHUEM
a) U mpocTeime
HepaBeHcTBa Bua a* <d (rae
d MOXHO IPEICTABUTD B BHIIE
CTENEHU C OCHOBAHHEM a);
IPUBOJUTH HECKOJIBKO
PUMEPOB KOpHEH
IIPOCTEUILIETO
TPUTOHOMETPHYECKOTO
ypaBHEHUs BUA: Sin X = a,
cosx=a,tgXx=a,ctgx=a,
rie a — TabJMYHOE 3HAUYEHNE
COOTBETCTBYIOLIEH
TPUTOHOMETPHUYECKOM

byHKIUA

—  Pewams  payuonanvhvie,
nokazameibHvle u
Jloeapupmuyeckue ypaeHeHus u

HepaeeHcmed, npocmeﬁmue
uppayuoHdajibHble u
mpuconHomempudecKue

VDaBHeHUs, HepaeeHCmed U Ux
cucmembl;

UCNONBL3068aMb MEMOObl
PpeweHus ypasHeHUlL:
npusedeHue K Uy
«npoussedenue pasHo HyI0» Uil
«HacmHoe pasHo Hyo», 3aMeHd
nepemMenHbIX,

UCNONb308AMb MEMOoO
UHMEPBANOE OJisl peuleHus
HepaseHcma,

—  UCNONBL306aMb paghuyeckull

MemoO 0Nl NPUOTUNCEHHO20
peuienus VpasHenui u
HepageHcme,

—  uzobpax;camo Ha
MPULOHOMEMPUYECKOT
OKPYAICHOCTIU MHOJICECBO
peuwienul npocmeuuux
MPUSOHOMEMPUYECKUX

CBo6osiHO OIIepUPOBATH
MOHSTUSMU: ypaBHEHHUE,
HEPaBEHCTBO, PABHOCUJIbLHBIE
ypaBHEHHS U HEPaBEHCTBA,

ypaBHEHUE, SBJISIOLLIEECS
CJIeICTBHEM JIpYyroro
ypaBHEHUS, ypaBHEHUS,
PaBHOCUJIbHBIE Ha
MHOXXECTBE, PaBHOCUJIbHBIE
npeoOpazoBaHusl ypaBHEHUM;

peiarb pasHbie BU/IbI

YpaBHEHUN W HEPABEHCTB H
UX CHCTEM, B TOM 4YHUCIE
HEKOTOpbIE ypaBHEHUS 3-U U
4-i1 CTEICHEH,
JTPOOHO-pallMOHATIFHBIC u
UPPALMOHAJIBHBIE;

OBJIAJIETh OCHOBHBIMH
TUTIAMH MOKa3aTEeIbHBIX,
JorapupMuuecKux,
HMPPAIMOHATIbHBIX,
CTENEHHBbIX YypaBHEHUU U
HEPaBEHCTB M CTaHAAPTHBIMHU
METOJAaMH UX peUeHUud u
MIPUMEHATHh WX TIPU PEIICHUHU
3a/1ay;

Hocmuoicenue pezyromamog
paszodena ll;

—  c80000HO onpeoensimo
mun u 8vloupamv Memoo
PpeweHuss NoKA3ameabHuIX U
JloeapupmuyecKux
VpasHeHUll U HepaseHCms,
UPPAYUOHATILHBIX
VpasHeHUll U HepaseHCms,
MPUSOHOMEMPULECKUX
VPasHeHUll U HepaseHCms,
ux cucmem,

—  c80000HO pewiamy
cucmembl JIUHEUIHBIX
VpaeHeHUl;

—  pewambv OCHOBHblE
munsi ypasHeHu u
HepaseHcma c
napamempamu,

—  npumeHsmo npu
peuteHuu 3a0ay
HepaseHcmea Kowu —

bynaxoeckoeo, bepnynnu,

—  umems npeocmasienue
0 HepaseHcmeax  mexncoy
CPEeOHUMU CIMeNneHHbIMU
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B noseceonesnoui scuznu u npu
usyueHuu opyaux npeomemos.
— COCTaBIsATH W peliaTh
YpaBHEHUS U CHUCTEMBI
YpaBHEHHI TpPU PEUIICHUU
HECJIOKHBIX  MPAKTUYCCKUX
3aa4

VPasHeHUll U HepageHcms,

—  8bINOIHAMbL 0MbOp KopHel
VpasHeHutl unu peuienul
HEepagencme 8 coOOmeemcmeuu ¢
OONONIHUMENbHLIMU YCLOBUAMU U
02paHUudeHusMU

B nosceonesnoti srcuznu u npu
usyueHuu opyaux yueOHoix
npeomemos:

— cocmasnsimvs U peuwamv
VPABHEHUs, CUCMeMbl YPAGHEHU
U HepaseHcmea npu peuleHuu
3a0au opyaux VUeOHbIX
npeomemos;

—  UCNONb306aMb YPABHEHUS U
HepaseHcmaa 0Jist NOCMPOeHUs U
Uccne008aHus npocmeuux
MAmMemMamuyeckux MoOernetl
PeanbHbIX cumyayuil unu
NPUKTAOHBIX 3A0a4;

—  yMemb UHMePNpemuposamy

NONYUeHHblll  Npu  peuleHuu
VDaeHeHusi, HepaeeHcmed Uil
cucmembl pe3yromanm,
oyeHusamv e20 npasoonoodoodue
8 KOHmeKcme 3a0aHHoll
peanvholl cumyayuu unu

NPUKIAOHOU 3A0a4U

NPUMEHATh TeopeMy besy k
PELICHUIO YPABHEHUN;
OpUMEHATh Teopemy Buera
JUIL  pelIeHHs HEKOTOPBIX
YpPaBHEHUN CTEIEHU BBIIIE
BTOPOIi;

[IOHUMAaTh CMBICII TEOPEM O
PaBHOCHJIBHBIX u
HEPaBHOCUJIbHBIX
MpeoOpa3OBaHUAX YPABHCHHIA
U YMETh UX JJOKa3bIBaTh;
BJIA/IETh METOJaMH pELICHUS
YpaBHEHUM, HEPABEHCTB U UX
CUCTeM, YMETh BBIOUpATH
METO] perieHus u
000CHOBBIBATH CBOM BHIOOD;
UCIIOJIb30BaTh METO]{
WHTEPBAJIOB JJIsi  PEIICHUS
HEPaBEHCTB, B TOM 4YHCIIE
JTPOOHO-palMOHATIBHBIX u
BKJTFOUYAIOIITIX B celst
HpparoHaIbHBIC
BBIPAKCHHUS,

pemarb anredpanyeckue
ypaBHEHUSI U HEPABEHCTBA, U
UX CHCTEMBI C TapamMeTpaMu
anreOpanvdecKumM u
rpadUuecKuM METOJaMHU;
BIIQJIETh Pa3HBIMH METOJaMHU
JI0Ka3aTelIbCTBa HEPABEHCTB;
pemaTh ypaBHEHHsI B IIEIBIX
qHclax;

n300pakaTh MHOXECTBA Ha
IIJIOCKOCTH, 3a/1aBaeMble
yYpaBHECHUSIMH,
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HCpaBCHCTBaAMU n ux
CHUCTEMaMMU,

CBOOOIHO HUCIOJb30BaTh
TOXIACCTBCHHBIC
peoOpa3oBaHus npu

peUIeHuH  YpaBHEHHW U
CHUCTEM ypaBHEHUI

B nosceonesmoii scusznu u npu
usyueHuu opyaux npeomMemos:
COCTaBIISITh u pemiaTth
ypaBHEHHUs, HEPaBEHCTBA, UX
CUCTEMBI [IPU PELICHUH 3aja4
JIPYTUX y4eOHBIX MIPEIMETOB;
BBITIOJIHATH OLIEHKY
IpaB0N0 00U PE3YIbTATOB,
MOJy4YaeMbIX TPU PEHICHUH
pa3IMYHBIX YpaBHEHUH,
HEPAaBEHCTB U MX CHCTEM MpHU
pelieHnn  3ajad  ApYTux
y4eOHBIX IPEAMETOB;
COCTaBJISITh u pemarhb
YpaBHEHUS U HEPABEHCTBA C
napamMeTpaMu MpU PEHICHUH
3a/1a4  JOpYrux  y4eOHBIX
IIPEIMETOB;

COCTaBJISITh ypaBHEHUE,
HEPaBEHCTBO WJIn ux
CUCTEMY, ONUCHIBAIOLINE
pEIbHYI0 CUTYyallUI0  WJIU
MIPUKIATHYIO 3ajauy,
WHTEPIIPETUPOBATH
MOJIyYEHHBIE Pe3yJIbTaThI;
HCIIOJIb30BaTh IPOrPaMMHBIE
CpeICTBA NOpPHU  pEHICHUH
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OTJIETBHBIX KJIACCOB
ypaBHEHU U HEPABEHCTB

Dyukyuu

OnepupoBaTh Ha 6a30BOM
YPOBHE NOHATUAMMU:
3aBHCUMOCTH BEJIMYMH,
(GyHKLUSA, APTYMEHT U
3HaueHue PyHKIHH, 00TIacTh
OIpeIeIeHUs] 1 MHOKECTBO
3HaYeHU! PYHKUUH, rpaduk
3aBUCUMOCTH, I'papuK
byHKUIMY, HYTU QYHKIUH,
IPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3paCTaHHUE Ha YHCIOBOM
IPOMEXKYTKE, yObIBaHHE Ha
YHCIOBOM IIPOMEKYTKE,
HauOoJbIlIee U HAUMEHbLIEE
3Ha4YeHue (PYHKIUHU Ha
YHCIIOBOM IPOMEXKYTKE,
nepuoauyeckas QyHKIHS,
NEpUOI;

OIepHupoBaTh Ha 6a30BOM
YPOBHE OHATHUSIMHU: TIPSIMAst
u o0partHas
POTIOPIIMOHATBHOCTb
JUHEeWHas1, KBaJIpaTU4Hasl,
JgorapupmMuyuecKas u
nokasarenbHasi pyHKIHNH,
TPUTOHOMETPUUYECKHE
yHKIHY;

pacrio3HaBaTh rpaduKu
3JIEeMEHTaPHBIX (PYHKIIMHA:
npsAMOit 1 oOpaTHON
IPOTIOPIIMOHATIBHOCTH,
JIMHEHOM, KBaJPAaTUYHOM,

Onepuposams noHAMUAMU.
3a8UCUMOCTb GETUYUH,
@yuKyus, apeymenm u 3HayeHue
@yHKkyuu, obracms onpeoenenus
U MHOJCECMB0 3HAYEHUL
@dyHryuu, epagux 3asucumocmu,
epagux ynxyuu, Hyau
@yHKYULU, NPOMENCYMKU
3HAKONOCMOAHCMEA,
803pacmanue Ha YUCI080M
npomexcymke, yovieanue Ha
YUCTI0BOM NPOMEIICYNIKeE,
Haubobuee u HauMeHblulee
3HAYeHue PYHKYuU Ha YUcio8oMm
npomedxcymke, nepuooudecKast
@yHKyus, nepuod, yemHas u
Heuemuas QyHKyuu;
ONepupoBamv NOHAMUAMU:
npamas u oopamuas
NPONOPYUOHATLHOCHID,
JIUHENHAs, K8AOPAMU4Has,
Joeapupmuyeckas u
NOKA3aMenbHaAsl YYHKYUU,

mpuzcoHoMempuiecKue
@yurkyuu;

—  onpeodenamop 3HaueHue
GyHKyUU no 3HAYEHUIO
apaymenma  npu  pasiuyHbIX

cnocobax 3a0anus YyHKyuu,

- cmpoumb epaghuxu
U3VUEHHBIX PYHKYULL,
OnUCHIBAMb NO 2PAPUKY U 8
npocmetiuux CIyyasx no

Bnaners nonstusmu:
3aBUCHUMOCTH BEJIMYUH,
(GyHKIHSA, apryMEeHT U
3Ha4YeHHE (PYHKIUHU, 00JIaCTh
OTIpeIeJIEHUs] 1 MHOYKECTBO
3HA4YCHHUH PYHKIUH, Tpaduk
3aBHCUMOCTH, IpauK
dbyHKIMM, HYTH QYHKIINAH,
MIPOMEKYTKH
3HAKOMOCTOSIHCTBA,
BO3pacTaHUE Ha YHCIOBOM
POMEXKYTKE, yObIBaHHE HA
YHCIIOBOM ITPOMEXKYTKE,
HauOobIlIee 1 HAUMEHbIIIee
3HaYeHUe (PYHKIMH Ha
YHCIIOBOM IIPOMEXKYTKE,
nepuoanueckas QyHKIus,
NEepUOJ, YeTHAS U HEeUeTHAas
bynxumm;

YMETh IPUMEHSTh 3TU
MIOHATHS TIPU PEIICHUH
3ajau;

BJIQJICTh MIOHATHEM
cTerneHHast QyHKIHS; CTPOUTD
ee rpaduK U yMeThb
IIPUMEHATH CBOMCTBA
CTENeHHON (YHKLUU MPH
peIIeHIH 3a/1aY;

BJIJIETh MTOHATUAMU
roKasareiabHast QyHKIINS,
9KCHOHEHTA; CTPOUTh UX
rpadMKy ¥ YMETh IPUMEHSTh
CBOICTBA MTOKA3aTEIbHOU

Hocmuoicenue pe3yromamos
paszoena Il;

enademsv NOHAMUEM
ACUMNMOMbL U YMEMb €20
NPUMEHAMb NPU PeueHun
3a0ay;

NPUMEHAMb MemoObl
PeweHUst NPOCMetuux
oughghepenyuanvrwix
VPasHeHuil nepeozo u
8MOP0O20 NOPAOKOB
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JorapupMUIECKON U
MoKa3aTeIbHOU (PYHKITUH,
TPUTOHOMETPUUYECKHX
bynxumi;

COOTHOCHTD TpauKu
AJIEMEHTAPHBIX (PYHKIIMIA:
npsMOi 1 00paTHON
MPOMOPLUOHAILHOCTH,
JIMHEMHOM, KBaJAPAaTUYHOM,
JOrapuPpMHUIECKON U
MoKa3aTeIbHOU (PYHKITHH,
TPUTOHOMETPHUYECKHIX
byukuii ¢ popmymnamu,
KOTOPBIMH OHH 33]IaHbI;
HAXOJHTh O TpaPuKy
MpUOJIKEHHO 3HAYCHUS
(GyHKIMY B 33/1aHHBIX
TOYKaX;

OTIPEIEIIATh MO rpaduKy
cBoiicTBa PYHKIUH (HYIIH,
IPOMEKYTKU
3HAKOMOCTOSIHCTBA,
IPOMEKYTKH MOHOTOHHOCTH,
HanOOJIbIIE 1 HANMEHBIITHNE
3HAueHUs U T.11.);

CTPOUTH 3CKU3 Tpaduka
(GyHKLUY, yIOBJIETBOPSIOLICH
MIPUBEJIEHHOMY Ha0O0py
yCIOBUH (IPOMEXYTKH
BO3pacTaHus / yObIBaHUS,
3HaYeHue PyHKIHUU B
3aJIaHHOM TOYKE, TOUKH
IKCTPEMYMOB U T.]1.)

B noeceonesnoti scuznu u npu

Gopmyne nogedeHue u ceoticmaa
@DyHKYUl, HAxX00Uumsv No epagpuxy
@yukyuu HauborvuUe U
Haumenbliue 3HA4eHUs,
cmpoums dCKu3 epaguxa
@dyHKyuu, yoosiemseopsoweti
npuBeOeHHoOM)y HAbOpy YClo8Ull
(npomedicymku
go3pacmanus/yovleanus,
3HaueHue PYHKYuU 8 3a0AHHOU
mouKe, MOUKU IKCMPeMyMO8,
acumMnmomul, HYaU QYHKYUU U
m.o.);

pewams ypasHeHus,
npocmetiuiue Cucmembl
VPABHEHUI, UCNOIb3Y5 C8OLICEA
@yHryuil u ux epaghuxos

B nosceonesnoui ocuznu u npu
usydenuu opyaux yueOHwvix
npeomemos:

—  onpedensime no epaguxam u
ucnonv3oeams  ONsl  peuleHus
NPUKIAOHbIX  3A0ay  C8OLCMEa
PeanvbHbixX npoyeccos u
3asucumocmeti (Hauborvuiue u
HaumeHbvuue 3HaueHus,
NPOMENCYMKU  803DACMAHUS U
V0bl8aHUSL dyuxyuu,
NPOMeNCYMKU
3HAKONOCMOAHCMEA,
acumMnmomul, nepuoo u m.n.);

—  uMmepnpemuposanb
ceolicmea 8 KOHmeKcme
KOHKDEemHOU NpaKmuiecKou

(YHKINU TIpU peIIeHUH
3ajay;

BJIQJICTh MOHATHEM
norapupmMuueckas GyHKIIHS;
CTPOUTH ee TpadK U yMETh
IPUMEHSTh CBOMCTBA
JAorapupMUUECcKon (QyHKIIMH
IPY PELICHUH 3a/1a4;
BJIQJICTh MOHATUAMHU
TPUTOHOMETPHUYECKHUE
(GYHKLIMHU; CTPOUTH UX
rpadMKu ¥ yMETh IPUMEHSTh
CBOMCTBA
TPUTOHOMETPHUYECKUX
(GyHKUMH TpU pelIeHuH
3a1ad;

BJIQJICTh [TOHATHEM OOpaTHas
(GyHKIUS; TPUMEHSTH 3TO
HOHATHE MTPU PELICHUN
3aad;

HIPUMEHSTH IPU PELICHUU
3a/1a4 CBOMCTBA (PyHKIIHI:
YEeTHOCTb, IEPUOUYHOCTb,
OTPaHUYECHHOCTH;
HIPUMEHSTH IPU PELICHUU
3a/1a4 mpeoOpa3oBaHUs
rpaduKoB QyHKIHII;
BJIQJICTh MOHITUIMHU
qHCcI0Bas
MOCTIeIOBATEIHHOCTb,
apupMeTHuecKas u
TeOMETPHYECKas IIPOTPECCHS;
MPUMEHSTH NP PEILICHUN
3a7a4 CBOMCTBA M MPU3HAKU
apupMeTHIeCKOn U

16




U3YYeHUU OpyeUux npeomemos.

OTpeNeATh 1o rpaduKam
CBOMCTBA peaJIbHBIX
MPOIECCOB U 3aBUCUMOCTEM
(HanOOIBIITHNE U HAMMEHBIITHE
3HAYEHUS, IPOMEKYTKH
BO3PACTaHMA U YOBIBAHMUS,
MIPOMEKYTKH
3HAKOTIOCTOSIHCTBA H T.I1.);
UHTEPIPETUPOBATH CBOMCTBA
B KOHTEKCTE KOHKPETHOMN
MPAKTUYECKON CUTYyaIUU

cumyayuu,
—  onpedensimv no epaguxam
npocmeuiwiue XapaKmepucmuku
nepuooudecKux  npoyeccog 6
ouono2UU, IKOHOMUKE, MY3bIKE,
paouocsesazu u 0p. (amMnaumyod,
nepuoo u m.n.)

T€OMETPUYECKOU ITPOrpeCCuil

B nosceonesnoti srcuznu u npu
usyuenuu opyaux yueOHolx
npeomemos:

—  ONpenessTh 1o
rpaduKkaM H HUCIOJb30BATh
JUISE  PEIICHUs] TMPUKIIATHBIX
3aJa4  CBOWCTBA pEATbHBIX
MPOLECCOB M 3aBUCUMOCTEM
(HanOosplIe U HAUMEHBIIINE

3Ha4YCHUS, MIPOMEKYTKH
BO3pacTaHus U  yObIBaHHSA
¢byHKINH, IIPOMEXYTKH
3HAKOIOCTOSIHCTBA,

ACUMIITOTBI, TOUYKHU TIeperuoa,
NIEPHOJT U T.11.);

—  UHTEpPHpPEeTUPOBATH
CBOICTBa B KOHTEKCTE
KOHKPETHOM  NPAKTUYECKOMN
CUTYaINH;

OTIpeAesATh Mo rpadukam
MIPOCTENIINE
XapaKTEPUCTUKU
MEPUOINYECKUX TTPOLIECCOB B
OHMOJIOTHH, SKOHOMHUKE,
MY3bIKE, PAAUOCBA3U U JIP.
(ammuTyna, Mepuos U T.11.)

Inemenmot
mamemamuuec
K020 ananusa

OnepupoBath Ha 0a30BOM
YPOBHE MOHATUSAMH:
MPOU3BOIHAS QYHKIIMH B
TOUKE, KacaTeiabHast K
rpaduky ¢pyHKIUH,
pOU3BOIHAS (PYHKIUH;
OTIpeeNsATh 3HaYeHHE

Onepuposams NoHAMUAMU.:
npou3800HAs PYHKYUU 8 MOUKe,
KAcamenbHas K papuKy
@yHKYUU, NPOU3BOOHASL
dynryuu;

BLIYUCTSIND NPOUZBOOHYVIO
0O0HOUIEHA, MHO20YJIeHd,

Bnaners nonsituem
0ecKOHEeuHO yObIBaroIIast
TeOMETPHYIECKas IIPOTPECCHst
U YMETh IPUMEHSATh €ro IpU
peIIeHIH 3a/1aY;

NPUMEHSTD JUIS PELIeHUs
3a71a4 TEOPHUIO TIPEIEIIOB;

Hocmuoicenue pesynomamos
paszoena lI;

€80000HO enadems
CMAaHOApMHLIM ANnapamom
MAMeMamuyecKkoeo anaiu3a
ol 8bIUUCTIEHUS
NPOU3BOOHBIX dynryuu
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POM3BOIHON (DYHKIIUH B
TOYKE TI0 H300paKEHHUIO
KacaTeJIbHOU K TpaduKy,
MPOBEJICHHOM B ATOM TOUKE;
penaTh HeCJI0XKHbBIC 3a/1a4u
Ha IPUMEHEHUE CBSI3U MEXKTY
MIPOMEXKYTKAMH
MOHOTOHHOCTH ¥ TOYKaAMH
IKCTpeMyMa PYHKIIUH, C
OJIHOU CTOPOHBI, U
MIPOMEKYTKAMH
3HAKOIMOCTOSIHCTBA M HYJISIMU
MIPOU3BOTHON ATON (HYHKIIUU
— C Apyrou

B nosceownesnoti orcusnu u
npu U3yueHuu Opyaux
npeomemos:

MOJIB3YACH TpaduKaMu,
CpPaBHHBATh CKOPOCTH
BO3pacTaHus (pocTa,
MTOBBIIIICHUS, YBEITHUCHUS U
T.I.) WJIH CKOPOCTHU
yObIBaHUS (TTaIeHMUs],
CHU)KCHHUSI, yMEHbBILICHUS U
T.I1.) BEJIMYHH B PEATbHBIX
mpoleccax;

COOTHOCUTD I'pauKu
pealbHBIX MPOIECCOB U
3aBUCHMOCTEH C UX
OIMCAHUSAMHM, BKIIFOYAIOIIUMHU
XapaKTePUCTUKN CKOPOCTH
u3MeHeHus (ObICTpBIi pocT,
TUTABHOE TIOHIKEHUE U T.11.);
UCIIONIb30BaTh TpaduKu

K8A0pamHo2o KOpH3,
NPOU3BOOHYIO CYMMbL (DYHKYUIL,
—  BBIYUCIAMb  NPOU3BOOHbBIE
NeMEHMAaPHbIX QYHKYUl U ux
KOMOUHayuil, UCNnoNb3Ys
CNpasoumbie Mamepuaibl,

—  uccnedosamo 8
npocmetuux Cayyasx QyHKyuu
Ha MOHOMOHHOCMb, HAXOOUMb
Haubonbwue U HauMeHvbuiue
3HaAYeHusi QYHKYul, Ccmpoumso
epaguxu MHO20UIEHO8 u
npocmeuuux PAYUOHATILHBIX
@QyHKyull ¢ UCNOIB30BAHUEM
annapama  MamemamuyecKoeo
ananusa

B nosceonesnoii srcusnu u npu
usydenuu opyaux yueOHwvix
npeomemos:
pewams NPUKIAOHble 3a0ayu U3
ouonocuu, husuKu, Xumuu,
IKOHOMUKU U OPYUX
npeoMemos, Ces3aHHble C
UCCne0068anuemM XapaKmepucmux
PEANbHBIX NPOYECCOs,
HAaxoocoeHuem HauboIbuux u
HAUMEHbUUX 3HAYeHULL,
CKOPOCMU U YCKOPEHUSL U M.1.;
uHmMepnpemuposams
NOYYEeHHbIE Pe3YIbmambl

BJIAJIETh IOHATUSIMU
OECKOHEYHO OOJIBIIHNE U
OCCKOHEYHO MaJlble
YHCJIOBEIE
MOCIE0BATEILHOCTH U
YMEThb CPaBHUBATH
OCCKOHEYHO OO0JIbIINE U
OECKOHEYHO MAaJjIble
[OCJIEI0BATEIbHOCTH;
BJIAZETH MOHATHSIMU:
IPOU3BOIHAS (PYHKIIMH B
TOYKE, TPOU3BOTHAS
(yHsxmmy;

—  BBIYHCIATH IPOU3BOIHBIC
JIEMEHTAPHBIX (YHKIUH U
UX KOMOMHAIIUT;

— uccaenoBath  (PyHKIUM
Ha MOHOTOHHOCTh u
DKCTPEMYMEL;

— CTpOUTh TpaQuku H
OPUMEHATh K  PEIICHHUIO
3aja4, B TOM 4HCIE C
apaMeTpoM;

— BJIaACThb IIOHATUEM
KacareiabHass K  rpaQuky

(YHKINU U YMETh IPUMEHSTh
€ro MpH pelIeHUH 3a1a4;

—  BIAJETh MOHATUSAMHI
nepBooOpazHas byHKLIM,
ONpPEJIETICHHBIN UHTETPAI,

— TPUMEHSTH TEeopemy
Herorona—JIeitOnuna u ee
CIIEAICTBUSL  JUISl  pEIICHUS
3ajad.

00HOI NepemMeHHOU,
Cc80000HO NpUMeHAMb
annapam
MaAmemMamuyecko2o anaiusd
0151 uccne0o8anusi QyHKyuil
U nocmpoenus epagurkos, 8
MOM YUCTe UCCLe008AaHUs HA
BLINYKAOCIb,

onepuposamv  NOHAMUEM
nepeooopasHoll  yHKyuu
07151 peuleHus 3a0ay;
o8nademn OCHOBHbIMU
ceedeHusmMu 00 unmezpaie
Hviomona—Jletionuya u eco
npocmeuuux nPUMeHeHUsX,

onepuposams 8
CMAHOAPMHBIX — CUMYAYUSX
npoOU3600HBLMU BbICULUX
nopso0Kos,

yMemb  NPUMEHAMb  npu

peweHuu  3a0a4  ceolucmea
HenpepuvL8HbIX DYHKYULL,
yMemb  NPUMEHAMb  npu
peweHuu  3a0ay  meopemvl
Beuepwmpacca,

ymemb BbINOTHANMb
NPUOTUNCEHHBIE BbIYUCTEHUSL
(Memoovl peulerus
VpasHeHui, BbIYUCTICHUS
onpeoeneHHo2o
unmezpana),

ymemb NPUMEHAMb
NPUNOdICEHUE NPOUBOOHOU U
onpeoeneHHozo UHmezpad
K peuleHuo 3a0a4
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peaNbHBIX MPOLIECCOB ISt
pEeIIeHUs HECIOKHBIX
MPUKJIAIHBIX 33]1a4, B TOM
YHClie ONpeAensis o rpaduxy
CKOPOCTb X0/1a ITpolLecca

B noseceonesnotl sorcuznu u npu
usyuenuu opyaux yueOHwix
npeomemos:

— pemiatb MIPUKJIA/THBIC
3aaun u3 ouosorum,
(U3HKY, XUMUHU, YKOHOMHUKH
U JIpyTUX MPEIMETOB,

CBSI3aHHBIE C MCCIIEJOBAHUEM
XapaKTEPUCTHK IIPOLIECCOB;

—  HMHTEpPIpPETUPOBATH
HOJIy4YEHHbBIE PE3YJIbTaThI

ecmecmeo3HaHusL,
er1ademo NOHAMUAMU
emopast NPOU3800HAS,
BLINYKAOCD epaguka
dyrryuu u ymembs

ucciedosams  (DYHKYUio Ha
BbINYKILOCTb

Cmamucmuka
u meopus
eepoamuocmeil,
JI02UKa u
KOMOUHamopuk
a

OnepupoBaTh Ha 6a30BOM
YPOBHE OCHOBHBIMHU
ONUCaTEeIbHBIMU
XapaKTepUCTUKAMU
YHICIIOBOTO Habopa: cpeaHee
apudMeThIecKoe, MeraHa,
HauOoJIbIlIee U HAUMEHbIIIee
3HAUEHUS;

orepupoBaTh Ha 0a30BOM
YpOBHE MOHATHUSMHU: YacTOTa
U BEpOSTHOCTb COOBITHS,
CIIy4aifHbIN BBIOOP, OTIBITHI C
PaBHOBO3MOXXHBIMU
AJIEMEHTapPHBIMUA COOBITUSIMH;
—  BBIYMCIIAATH BEPOSATHOCTH
COOBITHI Ha OCHOBE I0JICUETa
4yyciaa UCXO0B

B nosceonesnoii sicusnu u
npu U3yHeHuu opyaux
npeomemos:

OIICHUBATh U CPABHHUBATH B
MPOCTHIX CITydasix
BEPOSATHOCTH COOBITH B

—  Hmemv npeocmasnenue o
OUCKDEMHbIX U  HENpepblEHbIX

CYUAUHBIX 6eIUYUHAX u
pacnpeoeieHusx, o
He3asucumMocmu CYYAUHBIX
BENUYUH,

—  umemb npeocmasieHue o

Mamemamudeckom OHCUOAHUU U
oucnepcuu CyyaiuHvlx 6eUdUH;
—  uMemb NpeOCmMAsieHue o
HOPMANbHOM pacnpeoeieHuu U
npumepax HOPMAbHO
pacnpeoeieHHbIX CAYYAlIHbIX
eenuyun,

NOHUMAMb CYMb 3AKOHA
OonbUUX YUCen U 8b100POUHO20
Memooa uzmepeHus.
eeposmHocmetl;

umems npedcmasienue 0o
YVCI08HOU 8EPOSMHOCU U O
NOJIHOU 8ePOSIMHOCU,
NPUMEHAMb UX 8 peuleHUU 3a0ay,
umMems npedCcmasiieHue o
BAINCHBIX YACTHBIX BUOAX

OnepupoBaTbh OCHOBHBIMHU
onucareIbHbIMU
XapaKTepUCTUKaMU
YHUCJIOBOro Habopa,
HOHSATHEM I'eHepaJIbHas
COBOKYITHOCTb U BBIOOPKOI
U3 Hee;

—  OIEepUpOBaTh
HNOHSTUSAMM:  4YacToTa U
BEPOSATHOCTD coObITHS,
CyMMa U IPOHM3BEICHUE
BEPOSATHOCTEH,  BBIYUCIATH
BEPOSTHOCTH COOBITHH Ha
OCHOBE IIOficUeTa  4YHCIa
HCXO/I0B;

— BIAJAETh OCHOBHBIMH

HOHATUSAMH KOMOMHATOPHKHU
U YMEeThb UX MPUMEHSTh IpPU
pELIeHNH 3a]1a4;

— HUMETh Ipe/cTaBiIeHne 00
OCHOBax Teopuun
BEpPOSATHOCTEM;

— HUMEeTh MpEeJCTaBICHHUE O
JIMCKPETHBIX U HEMPEPBIBHBIX

Hocmuoicenue
pe3yrbmamos pazoena ll;
umMemvb npeocmasietue o
YEHMPAbHOU NPEOebHOl
meopeme;

umems npeocmasienue o
8b100POUHOM

K03 puyuenme xoppensyuu
U TUHEUHOU pecpeccuu;
umems npeocmasienue o
CMamucmuyecKux
2unomesax u nposepke
CMamucmuyeckoll
2unomeswl, 0 CMamucmuKe
Kpumepusi u ee ypogHe
3HAYUMOCMU,

umMemsb npedcmasierue o
CBA3U IMNUPUYECKUX U
meopemu4ecKux
pacnpeoeneHutl;

umems npedcmasienue o
KOOUposauuu, 080UHHOU
3anucu, 080U4HOM Oepese;
81ademsv OCHOBHbIMU
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peanbHOU KU3HU;

YUTaTh, COMIOCTABIISTD,
CpaBHHBATb,
HUHTEPIPETUPOBATH B
MPOCTBIX CIIydasix peaabHbIe
JaHHbIE, MIPEJCTaBIICHHBIC B
BUJIE TaOJIHII, TUArpamm,
rpa¢uKoB

pacnpeoeneHuil U NPUMeHIMb UX
8 peuieHulU 3a0a4,

—  umemdb npedcmasienue O
KOppensiyuu Cay4aunblx 6eI1UYUH,
0 JIUHEeUHOU pecpeccuu

B nosceomnesnoti scusnu u npu
uzyueHuu opyeux npeomemos:
—  GbIUUCTAMb UNU OYEHUBAMD

geposmuocmu  coovimuil 8
PeanbHOU HCUZHU,

—  eblOUpamo nooxoosujue
Memoovl  npeocmaeieHus  u

00pabomxu OaAHHLIX,

—  yMemb peuiams HeCloNCHble
3a0auu Ha NPUMEHeHue 3aKOHA
Oonbwux Yucen 8 CoyuoIoul,
CMpaxo8anuu,
30pasooxpamnenuu, obecneyeHuu
bezonacHocmu  Hacenewus 8
Ype36bIYAIHBIX CUTYAYUSX

CJIy‘I&fIHBIX BCJIMYHMHAX n
pacnpeneNeHusX, 0
HE3aBUCHMOCTH  CIIy4alHBIX
BEJIMYNH;

— HMEThb IPEACTABICHUE O
MaTeMaTHYECKOM OXKUJAHUU
U JUCHEPCHM  CIyYalHBIX
BEJINYMH;

— HMETh IPEACTABICHHUE O
COBMECTHBIX
pacnpeneneHus X CIIy4yalHbIX
BEJIMYMH;

— IIOHMMAaTh CYTh 3aKOHa
OOJBIINX quCcen u
BBIOOPOYHOTO Meroaa
U3MEPEHHUSI BEPOATHOCTEH;

— HMETh MpPEACTABICHHUE O
HOPMAJIbHOM PAaCIIPEICICHUN
U I[puMepax  HOPMAaJbHO
pacnpesiesIeHHbIX CIIy4ailHbIX
BEJINYMH;

— HMETh IPEACTABICHUE O
KOPpEISLAU CIIy4alHBIX
BEJINYUH

B nosceonesnoii srcuznu u npu
uzyyeHuu Opyeux npeomemos:
—  BBIUUCIATH WIN
OLICHUBATh BEPOATHOCTH
COOBITHI B peasbHOM JKU3HU;
—  BBIOWpaTh METOJIBLI
MOAXOJISALIETO
MpeACTaBICHUST U 00pabOTKH
JAHHBIX

NOHAMUAMU  Meopuu
epaghos (epagh, sepuiuna,
pebpo, cmenenb epuIUHbI,
nyms 6 epaghe) u ymems
NPUMEHSAMb UX NPU peudenul
3a0ay;

umems npeocmasienue o
0epesvsix u ymemn
NPUMEHAMb NPU PeueHuU
3a0auy;

enadems NOHAMUEM
CBAZHOCMb U YMemb
NpUMEHSIMb KOMNOHEHNbL
CBAZHOCMU NPU peuteHUl
3a0ay;

YyMemb 0Cywecmensims
nymu no pebpam, 06xo0wi
pebep u eepuiun epagha;
umems npedocmasieHue 0o
IUNEPOBOM U
2aMUILIMOHOBOM NYMU,
umems npedcmasiienue o
mpyoHOCmu 3a0ayu
HAXO0HCOEHUS.
2aMUILMOHOBA NYMU,

— glademvb  NOHAMUAMU
KOHeUHble U CUemHble
MHOJICECBA U YMEMb  UX
npuUMeHsmb npu  peulenuu
3a0au;

- ymemb NpUMEHAMb
Memoo  mamemamuieckou
UHOYKYUU,
—  ymemb
NPUHYUN

NPUMEHAMD
Jlupuxne  npu
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peuteHuu 3a0a4

Texcmoewvie
3a0auu

PemraTtes HecltoXHEBIE
TEKCTOBBIC 33JIa4H Pa3HBIX
THIIOB;

—  aHAJIM3UPOBATh YCJIOBHE
3a/1a4u, P HEOOXOAUMOCTH
CTPOUTh JJIA €€ PEIICHHS
MaTEeMaTUYECKYI0 MOJIEIb;

—  IIOHHMATh u
WCIIOJIb30BaTh ISl PEIICHUs
3a7a4u uH(OPMAIIHIO,
NPEACTABICHHYIO B  BUJE
TEKCTOBOM M  CHMBOJIBHOH
3aITHCH, CXEeM, TaOJIHIIL,
Jquarpamm, rpaduKoB,
PUCYHKOB;

—  JICMCTBOBAaTh 1o

AITrOpUTMY, COACPIKAILICMYC

B YCJIOBUH 3a/1a4H;

—  HCIOJIb30BaTh
JIOTUYECKHE  PaCCYXICHHUS
IPY PELICHNH 33/1a4H;

—  pabotaTh c
U30BITOYHBIMH  YCIIOBHSIMH,
BbIOMpast u3 BCEH
uH(popMaluuy, JITaHHBIE,

HEOOXOMUMBIC JUIS PEIICHUS
3a/1a4u;

—  OCYILUECTBIISTH
HECJIO)KHBIN niepedop
BO3MOKHBIX peleHui,
BbIOUpast u3 HHX
ONTUMAJIBHOE 110 KPUTEPHUSAM,
cOpMyYIHPOBAHHBIM B
YCIIOBUU;

—  Pewamv 3a0ayu  pasnvix
Munos, 8 mMom uyucie 3a0auu
NOBLIUEHHOU MPYOHOCMU,

—  eblOUpamv  ONMUMATbHBLI
Memoo peuteHus 3a0ayu,
paccmampusast pasnuunvle
Memoowl,

—  cmpoumsv MoOelb peuleHus
3a0auu, npo8ooUms
00KaA3ameibHble PACCYHCOCHUSL,
- pewams 3a0auu,
mpebytoujue nepebopa
8aPUAHMOB, NPOBEPKU VCI06UI,
gvibopa ONMUMATLHO20
pesyrbmama;

—  aHaIU3UpPOBamv u
uHmMepnpemuposams
pesyibmamsl 8  KOHMeEKcme
YC08UsL  3a0a4u,  8blOUpamo
pewenus, He npomueopedauue
KOHMeKCmy,

—  nepegooums npu peueHuu
3a0auu uHgopmayuio u3 0O0HOU
Gopmbl 8 Opy2yro, UCNONbL3YA NPU
Heobxooumocmu cxembl,
maoauysl, 2paguru, Ouaspammol

B nosceonesnoii srcusnu u npu
usyuenuu opyaux npeomMemos:

—  pewamb npakmuyieckue
3a0ayu U 3a0a4u U3 Opyeux
npeomemos

Pemate  pasHble  3ajgaum
HOBBIIIEHHON TPYJHOCTH;
aHAIM3UPOBATh yCIOBHE
3a/1a4u, BbIOMpAThH
ONTUMAJIbHBIN METOJ
pelieHus 3ajauu,
paccMaTpuBas  pasiUyYHbIE
METO/1bl;

CTPOUTb MOJIENb  PEIICHUs
3aJauu, POBOJUTH

JIOKa3aTeIbHbIE PACCYXKIACHUS
IPU PEUICHUU 3a/1a4H;
pemaTh 3amauyu, TpeOyromue
nepedopa BApUAHTOB,
NPOBEPKH YCIIOBHI, BbIOOpa
ONTHMAJILHOTO PE3YJIbTaTa;

aHAIM3UPOBATh u
UHTEPIPETUPOBATD
MOJYyYEHHBIE  pEHICHUS B

KOHTEKCTE YCIIOBUS 3aJauH,
BBIOMpATh  pElIeHUs,  HE
IIPOTUBOpEYAILINE KOHTEKCTY;
MEPEBOUTh TPU  PEUICHUH

3ajaud  MHQOpPMaLUIO U3
OHOM (QopMmBI 3amucu B
IpYryl0,  WCIONB3ys  IpHU
HEOOXOIMMOCTH CXEMBI,
TaOJIMIIBI, rpaduku,
JarpaMMbl

B noeceownesnoti sxcusnu u npu
u3yyeHuu Opyeux npeomemos:
peaTh MPAKTUYCCKHE
3aaud W 3a7a4d U3 JIPYTHX

HHocmuorcenue
pe3yrvmamos pazoena |l
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—  aHaIM3UpOBATH u
UHTEPIPETHPOBATH
NOJyYCHHBIC  pEIICHUS B
KOHTEKCTE YCJIOBUS 3aJayH,
BBIOMpATh  PEUICHUs,  HE
MIPOTUBOpPEYAIINE KOHTEKCTY;
pemath 3aJa4u Ha pacyer
CTOUMOCTH TOKYTIOK, YCIIYT,
MOE3/IOK H T.IL.;

pelaTh HECIOKHBIE 3a/1a4H,
CBSI3aHHBIC C JIOJICBBHIM
y4acTUEM BO BIIAJCHUH
bUpMOId, IpEANPUITUEM,
HEBMKHUMOCTBIO;

pelaTh 3a/1a4u Ha MPOCThIe
MPOIICHTHI (CUCTEMBI CKUIOK,
KOMKCCHH) U Ha BBIYMCIICHUE
CJIOXHBIX TPOIICHTOB B
pa3InYHBIX CXeMaX BKIIAJIOB,
KPEJNTOB U MITOTEK;

peliaTh IpakTHYECKHe
3aj1auu, TpeOyromme
MCIIONIb30BaHUS
OTPUIATEIIEHBIX YHCET: Ha
oTpesieNieHUue TeMIIEePaTyphl,
Ha OIPEJICIICHHUE MTOJIOKCHHUS
Ha BPEMEHHOM ocH (110
HAIIIeH dPBI U TOCIIE), Ha
JIBUKCHHEC JICHEKHBIX
CpencTB (mpuxoj/pacxon), Ha
oTpenieNieHne
TJTyOUHBI/BBICOTHI U T.I1.;
UCIIOJTb30BATh TIOHSATHE
Maciirada s HaX0XKJIeHUs
pacCTOSHUM U JJIMH Ha

MPEIMETOB
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KapTax, INIAaHaX MECTHOCTH,
IUIaHaX TIOMEICHHUH,
BBIKpOIiKax, mpu pabote Ha
KOMIIBIOTEPE U T.II

B noeceownesnoti scusnu u npu
U3YYeHUU Opyeux npeomemos.
—  pemiatb HECJIOXKHbBIE
MPAKTHYECKHE 3aJauu,
BO3HHKAIOIIUE B CHUTYyalUsX
MOBCE/IHEBHOM JKU3HU

T'eomempus

OmnepupoBaTh Ha 6a30BOM
YPOBHE MOHATUSMU: TOUKA,
npsiMasi, II0CKOCTh B
MIPOCTPAHCTBE,
[apajuIeIbHOCTb U
NEePIEeHIUKYIIPHOCTD
IIPSIMBIX U IIJIOCKOCTEW;
pacro3HaBaTh OCHOBHbIE
BUIBI MHOTOTPAHHUKOB
(mpu3Mma, mupamuia,
IIPSIMOYTOJIBHBIN
napasuienenunes, Kyo);
n300paxarb U3ydaeMble
(bUrypsl OT pyKHu U ¢
NPUMEHEHHEM TTPOCTHIX
YEepPTEKHBIX HHCTPYMEHTOB;
Jienath (BBIHOCHBIE) IIOCKUE
4epTEKHU U3 PUCYHKOB
MPOCTHIX O0OBEMHBIX (PHUTYD:
BUJI CBEPXY, COOKY, CHH3Y;
W3BJICKaTh WH(POPMAIHIO O
POCTPaHCTBEHHBIX
reOMEeTpUUYECKUX PUrypax,
IpEe/ICTaBICHHYIO Ha

Onepuposams noHAMUAMU.:
mouKa, npsamas, NiI0CKOCMs 8
npocmparcmse,
napanieibHOChb U
NepneHOUKYIAPHOCINb NPAMBIX U
niockocmeri;

NpUMeHAMb 0 peuleHus 3a0ay
2eomempuyeckue gaxmol, eciu
VC08USL NPUMEHEHUsL 3A0aAHbL 8
A6HOUL hopme;

peuiams 3a0a4u Ha HAX0HCOeHUe
2e0MeMPUUECKUX BETUYUH NO
06pasyam umu aneopummam,
denamu (8bIHOCHbBIE) NIOCKUE
yepmedsscu U3 pUCyHKos
00beMHbIX uyp, 6 mom uucie
pucoseamsw 8uU0 ceepxy, cOOKY,
cmpoums ceveHust
MHO20CPAHHUKOB,

u361eKamyv, UHMEPNPEMUpo8ams
U npeobpazoevieams
ungopmayuio o
2eomempuyeckux ueypax,
npeoCcmagieHHyI0 Had YepmedHcax;

Biagers  reomerpuueckumu
HOHSTUSMHU TPU  PELICHUU
3a1a4 u IPOBEICHUHU
MaTeMaTUYECKUX
paccykJIeHU;
CaMOCTOSITEIILHO
(bopmMynHpoBaTh
OIpeIeNIeHUs
re€OMETPUUYECKUX dburyp,
BBIIBUTaTh ~ THUIOTE3Bl O
HOBBIX CBOMCTBAax 51

IpU3HAKAaX TEeOMETPUUYECKUX
¢uryp m 0OOCHOBHIBATH WIIH
ompoBepratb uX, 0000IIaTh
WA KOHKPETU3UPOBATh
pe3ynbTaThl HA  HOBBIX
KJ1accax (uryp, nIpoBOJIUTH B
HECIIOKHBIX CIIyqasx
kinaccupukanuo Guryp 1o
Pa3TUYHBIM OCHOBAHUSM;

HCCIIeIOBATh YEPTEKH,
BKJITFOYAsT KOMOHWHAIINHU
¢uryp, U3BJIEKATh,
WHTEPIPETUPOBATH "

—  HUmemv npeocmasnenue
06 AKCUOMAMUYECKOM
Mmemooe;
- enaoemo noHsmMuem
2eomempuiecKue Mmecma
MmoyeK 6 Npocmpancmee u
yMemsb NPUMeHsmb ux Ois
peutenus 3a0au,
—  yMemb NpuUMeHsmMb OJis
peutenus 3a0a4  CeoUCmad
NIOCKUX U OBYZCPAHHbLIX
Venos, mpexepanHo2o yeiud,
meopemvl  KOCUHYCO8 U
CUHYCO8 OJisl MPexespanHo20
yena;,
- enaoemo noHsmuem
NEepneHOUKyIApHOe CeyeHue
npusmol u ymemb
npUMEHAMb e2o npu
peuleHuu 3a0ay;

umems npeodcmasienue
o 0s8olicmeeHHOCmU
NpPABUTLHBIX
MHO202DAHHUKOB,
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YepTekax U PUCYHKAX;
PUMEHSTh TEOPEMY
[Tudparopa npu BEIYUCICHUN
3JIEMEHTOB
CTEpEOMETPUUECKUX (PUTYD;
HaXOJHUTh 0ObEMBI U
IJIOIIA U TOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPAaHHHUKOB C
pUMEHEHUEM (HOPMYIT;
pacro3HaBaTh OCHOBHbIE
BUJIBI TN BpalieHus (KOHYC,
nuIuHAp, cdepa u map);
HaxO0JIUTh 0ObEMBI U
TUIOMIA/IA TOBEPXHOCTEM
MPOCTEUIINX
MHOTOTPaHHHUKOB U TeJ
BpAILCHUs C TIPUMEHEHUEM

dbopmyn

B noeceonesnoil scuznu u npu
u3yueHuu opy2ux npeomemos.
COOTHOCUTBH a0CTPAKTHBIE
TEOMETPHUYSCKUEC TTOHSITHS U
(bakThI ¢ pearbHBIMU
YKU3HEHHBIMH O0bEKTAMH U
CUTYaIUsIMU;

HCITOJIB30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
TEOMETPHUSCKUX PUTYD JUIS
pelleHus] TUTIOBBIX 3a/1a4
MPAKTHIECKOTO COJICPIKAHNS,
COOTHOCHUTb TUTOIIAIN
ITOBEPXHOCTEN TEI
OJIMHAKOBOH (POpMBI

npUMeHAmb 2eoMempuyecKue
Gaxmol 013 pewrenus 3a0ay, 8
MoM Yuciie npeonoaazaruux
HECKOJILbKO UWA208 PeuleHUs,
ONUCHIBAMb 83AUMHOE
PACNON0MNCEHUE NPAMBIX U
nI0CKoCcmell 8 N(pOCMpancmee;
Gopmynuposams ceolicmea u
NpU3HaKu Queyp;

00KA3bI8AMb 2e0MeMmpPUdecKue
VMBePIHCOeHUS,

61a0emv CmanoapmHuou
K1accuguxayueu
NPOCMPAHCMBEHHBIX ucyp
(nupamuovl, npusmol,
napannenenuneowl),

HAxoo0ums 00vembl U nIOWaAoU
nosepxHocmeri 2eoMempudecKux
mej ¢ npuMmeHenuem Gopmyi,
BbIUUCTIAMND PACCNOAHUS U Y2Ilbl
8 NPOCMPancmee

B nosceonesnoii srcusnu u npu
usyueHuu opyaux npeomMemos:
UCNONL3068aAMb CEOUCMEA
ceomempudeckux gueyp ons
pewenust 3a0a4 npaKmu4eckoco
Xapaxmepa u 3a0ay u3 opyeux
obnacmetl 3HaAHUL

peoOpa3oBhIBATH

uHdopmaruto,
MPEICTABICHHYIO Ha
yepTeKax;

pemiarb 3aa4n
T€OMETPHYECKOTO

COZIep’KaHMs, B TOM YHCIE B
CUTyalUsAX, KOTJa aJrOpUTM
peLICHUs HE CIIEAYET SIBHO U3
yCJIOBUS, BBITIOJIHATh
HEOOXOAMMBIC IJISI PEIICHHS
3a7a4un JOTIOJTHUTEIbHBIC
IOCTPOEHHSI,  HCCIIEI0BaTh
BO3MOXXHOCTh ~ TIPUMEHEHUS
TeopeM ©  GopMmyn  aus
peleHus 3a/1a4;

yMeTb  (QOpMYyIHpOBaTH |
JIOKa3bIBaTh I'€OMETPUYECKUE
YTBEPKICHHUS;

BIIAJICTh HOHSATUSMH
CTEpPEOMETPUH: pu3Ma,
napajulesenune], MupaMuaa,
TETpa’ip;

UMETh TpEJCTaBICHUs 00
aKCMOMaX CTEPEOMETPHH |
CIIEZICTBUSX M3 HUX U YMETh
MPUMEHSTh UX TPU PEIICHUU
3ajau;

yMETh  CTPOHWTH  CEYCHUS
MHOTOTPaHHHKOB C
UCIOJIBb30BAHUEM PA3JINYHBIX

METOJO0B, B TOM UYHCIEC U
METO/1a CIIE0B;
HMETh  TpEACTaBJICHHE O

CKpCHIUBAOIINUXCA MPAMBIX B

enaoemov  NOHAMUAMU
yenmpanbHoe u
napanneibHoe
npoeKxmuposanue u
npUMeHAMb ux npu
nocmpoeHuu ceueHuti

MHO202PAHHUKO8 MemoOoM
npoexkyuil;
—  umems npedcmasienue

0 paseepmke
MHO202PAHHUKA u
KpamuavuieM  Nymu  Ha
nogepxHocmu
MHO202DAHHUKA,

—  umems npedcmasienue
0 KOHUYEeCKUX CedeHusx;

—  umems npedcmasienue
0 Kacaowuxcs cgepax u
KOMOUHAYUYU mesi 8paujeHus.
U ymems NPUMEHIMb UX npu
peuteHuu 3a0ay;

—  npumeHsmo npu
peuteHuu  3a0a4  hopmyny
Paccmosnus om MmouKu 00
NIOCKOCMU

—  @1adems PAa3HbIMU
cnocobamu 3a0aHus npsAMou
VDABHEHUsIMU U YMemb
npuUMeHsmsb npu  peulenuu
3a0au;

—  npumeHsmo npu
peuteHuu 3a0ay u
ookazamenbcmee — meopem

BEKMOPHbBI MEMOO U MEMOO
KOOpPOUHAm;
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Pa3IMYHOTO pa3Mepa;
COOTHOCHUTb 00BEMBI COCYI0B
OJTMHAKOBOH (POPMBI
Pas3IMYHOIO pazMepa;
oLIeHUBATh hopmy
IPaBUIBHOTO
MHOTOTpaHHMKA I10CIe
CIIMJIOB, CPE30B U T.II.
(ompenensiTb KOJIMYECTBO
BEpILUH, pedep u rpaHeit
HOJy4EHHBIX
MHOTOTPaHHHUKOB)

IIPOCTPAHCTBE 51 YMETh
HaXOJUTh YroJl U PacCTOSHUE
MCXKY HUMU,

IPUMEHATh  TEOPEMBl O
[apajljIeIbHOCTH TPSAMBIX U
IJIOCKOCTEN B IPOCTPAHCTBE
IPY PELICHUH 3a/1a4;

YMETh [PUMEHATD
napauielbHOe
IPOEKTUPOBAHUE TSt
U300paxeHust PUryp;

yMETh NPUMEHSATH
HEePIEeHAUKYISPHOCTH

IpsIMOM M IUIOCKOCTH IIPU
pEILIEHUN 3aay4;

BJIAJIETh MTOHATUSMHA
OpPTOTOHAJILHOE

IIPOEKTUPOBAHUE, HAKIIOHHBIE
U HUX IPOEKUUH, YMETh
IPUMEHATh TEOPEMY O TpeX

MEPIEHIUKYISIPAX npu
pEILICHUH 3a1ay4;

BJIAJIETh MOHSTUIMHU
paccrosiHue MEXIY

¢urypamm B NPOCTPaAHCTBE,
oOLIMil MepneHuKYIsAp IBYX
CKPELIMBAIOIIUXCS MPSIMbIX U
yMETh TPUMEHATh WX TpHU
pelLlIeHnH 3ajay;

BIIAJETh  MOHSATHEM  YTOJ
MEXKIY psAMOI 51
IIJIOCKOCTBIO u yMETh
MPUMEHSTH €0 TPU PEIICHUN
3a1ay;

BIIAJIETh MOHSATHSIMH

—  umemsv npeocmasienue
06  akcuomax  obvema,
NpUMeHsMb dopmynvl
00beM08  NPAMOY20NbHO20
napanienenuneoa, nPu3Mbl u
nupamuovl, mempal’aopa npu
peutenuu 3a0ay;

—  NpuMeHsmb  meopemvl
006 omHouweHusx 006vemMos
npu peutenuu 3a0ay;

—  NpuMeHsmb  UHmMeSpa.l
ONsl 8bIYUCTEHUSL 00beMO8 U

nosepxuocmeil mer
8pawenus, BbIUUCTICHUS
niowaou chepuneckozo

nosica u obvema wapogoco
cnost;

—  umemsv npedcmasienue
o OBUIICCHUAX 8
npocmpancmee:
NapanieibHoM  nepeHoce,
CUMMempuYU OMHOCUMENbHO
NIOCKOCMU, — YEHMPATbHOU

CUMmMempuu, noeopome
OMHOCUmMEIbHO I’Zp}Z.MOZZ,
BUHMOBO CUMMempuu,

yMemb NpUMeHsmMb UX npu
peuleHuu 3a0ay;

—  umems npedcmasienue
0 naoWaodu OPMo2OHANbLHOU
npoexyuu;

—  umemsv npedcmasienue

o mpexepaHHom u
MHO20CDAHHOM yene u
NPpUMEHAMb ceolicmea

25




JNBYTPAaHHBIA  Yroj,  yroi

MEXIY IIJIOCKOCTSIMH,
NEepIEHIUKYIISIPHbIC
IIJIOCKOCTH u YMEThb

IIPUMEHATHh UX IIPU PELICHUU
3az1ay;
BJIAJICTh IOHATHUAMH IIPU3MA,

napajuiesIenunes 51
IPUMEHATH CBOMCTBA
napajuiesenuneaa pu
pEIICHNN 3a/1a4;

BJIAJIETh MIOHATHEM
IIPSIMOYTOJIBHBIN

napasuleIeue "

IIPUMEHSATD €T0 MPU PEILICHUN
3az1ay;

BIAJCTh MMOHSATHAMHA
nUpaMuaa, BUJIBl MHPAMUI,
3JIEMEHTHI MpaBUILHON
MAPAMHUIbI u YMETH

NPUMEHSTh MX MPH PEHICHUU
3a/1a4;
UMETh  TIPEACTaBICHUE O

TeopemMe Dinepa,
MpaBUJIbHBIX
MHOTOTpaHHMKAX;

BJIa/IETh TOHSATUEM ILJIOLIAAN
IIOBEPXHOCTEH

MHOTOIPaHHMKOB M yYMETh
MPUMEHSTH €0 TPU PEIICHUN
3ajay;

BJIQJIETh TIOHSTHSIMH  TeJa
BpameHust (IUINHIP, KOHYC,
map u cdepa), UX CEUCHUS U
yMETh TPHUMEHSITh WX TpHU

NIOCKUX yenos
MHO202PAHHO20  Yelid npu
peuteHuu 3a0ay;

—  umems npeoCmagieHus:
0 npeobpazosanuu no0odus,
comomemuu U ymems
NPUMEHSIMb UX NPU PeuleHUul
3a0au;

- ymemo pewams
3a0auu  Ha4  NIOCKOCMU
Memooamu cmepeomempuil;
- ymemb NPpUMEHSIMb
dopmynet  0bvemos  npu
peutenuu 3a0a4
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pelIeHun 3a1ay;

BJIaACTh IIOHATHUAMUN
KacaTCJIbHBIC IIPSIMBIC u
IIIIOCKOCTH n YMCTb

IPUMEHSATh MX IPU PELICHUU
3ajaq;

UMETb  NPEACTaBICHUA O
BIIMCAHHBIX ¥  OIMCAHHBIX
chepax U yMeTh MPHUMEHATH
UX IPU PELICHUH 3a/1a4;
BJIAJICTh TOHATHAMH OOBEM,
00bEMBl  MHOTOTPAaHHUKOB,
TEJl BpAlleHUs U NPUMEHATh
WX IIPY PEUICHUU 33/1a4;
UMETh  NpEeACTaBICHUE O
pa3BepTKe  LWIMHApAa U
KOHYCa, TUTOIIAIH
IOBEPXHOCTH LWIMHApPA U
KOHYCa, YMETh IIPUMEHSTh HX
IpY PELICHUH 3a/1a4;

UMETh  TPEACTaBICHHE O
mwiomaaun cepsl U yMETb
IPUMEHSTH €T0 NMPH PEIIeHUN
3ajaq;

yMeTh pelarh 3ajaud Ha
KOMOUWHAINU
MHOTOTPaHHUKOB M Tell
BpALICHHUS;

UMETh  TpPEACTaBICHHE O
noJ00MM B TPOCTPAHCTBE U
yMETh pemarb 3aJayd Ha
OTHOLIEHHE  00BEMOB M
Iontaaei MOBEPXHOCTEN
0JI0OHBIX GUTYp
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B noseceonesnotl sorcuznu u npu
usyuenuu opyaux npeomMemos:

COCTaBJIATh c
HUCIOJIb30BAHUEM CBOMCTB
reOMETPUUYECKUX buryp
MaTeMaTUUYECKUE MOJCIH s
peleHus 3a;maq
MPAaKTUYECKOr0 XapakTepa H
3amaq nu3 CMEKHBIX
JUCIUTLINH, HCCIIeI0BaTh
MOJYyYCHHBIE ~ MOJEIU U
WHTEPIPETUPOBATH PE3YIHTAT
Bexkmoput u OnepupoBath Ha 0a30BoM | Onepuposamo nousmusamu | Bragets nousatusamu | [ocmuoicenue
KoopOunambwl 6 | ypOBHE MOHITHUEM JICKAPTOBBI | OeKApmogbl  KOOPOUHAmvl 8 | BEKTOPBI M UX KOOPAUHATHI; pezyrvmamos pazoena ll;
npocmpancmee | KOOPAUHATHI B IPOCTPAHCTBE; | NPOCMPAHCMEE, 6eKMOp, MOOYIb | yMETh BBHIINOIHATL OINEPALUH | HAXOOUMb obvem
HAXOJIUTh KOODJAMHATEI | 6eKMOpa, PA6eHCME0 6eKmMopos, | Hajl BEKTOPAMH, napainnenenuneoa u
BEPIITH KyOa U | Koopounamsl  6eKmopd, Y207 | YCoib30BaTh CKaJIIpHOE mempasopa, 300AHHbIX
MMpAMOYT'OJIbHOT'O Meofcdy eeKkmopamu, CKajiApHoe IIPOU3BEACHUE BEKTOPOB IIPU KoopduHamaMu c8oux
napasuiesienumena npouseeoeHue 8EKMOPO8, | pelllecHUH 3a71a4; 8EepULUH;
KOJLIUHeapHvle 8eKMopbl, TIPHMEHSATh ypaBHEHHUE 3a0a6ambv NPAMYIO 8
HAX00UMb pPAcCmMosHUe MexHcoy | MIOCKOCTH, Gopmyny | npocmparncmee;
osyms mo4kamu, CYMMY | pacCTOSIHUSL MEXy TOUKAMH, | HAXOO0UMb paccmosnue om
8eKMOpPO8 U NpoussedeHue ypaBHeHHE chepsl IpH | MOUKU 00 NIOCKOCMU 6
8EKMOPA HA HUCLO, Y20 MeHCOY | pellleHUH 3a]1au; cucmeme KOOpOUHAM;
B6EKMOpaAMU, CKATAPHOE | IpUMEHSTH BEKTOPBI H METOJ| | HAX0OUMb paccmosnue
npousgedeHue,  packiadbleamy KOODIMHAT B IIPOCTPAHCTBE | MENHCOY CKPEUSUBAIOUUMUCH
6E€KmMop no 06yM IIPU PELIEHNH 33724 npAMsIMU, 300aHHLIMU 8
HEKOJIUHeapHvlM 6EeKmopam, cucmeme Koop()uyam
3a0a6amau NAOCKOCHb
ypasHenuem 8  0eKApMOBOll
cucmeme KOOpOUHam,
peuwlams npocmetiiue 3a0a4u
88edeHUeM BeKMOPHO20 basuca
Hcemopus OnuceIBaTh otnenwvHble | [Ipedcmasniamo eknao | Imets  mpexacTaBieHune o | [ocmuoicenue pesynomamos
mamemamuxku BBIIAIONINECS.  PE3YNBTATHI, | 8b10AIOUWUXCS MAMEMAMUKO8 6 | BKIIaJe BbIatomuxcs | pasoena ll
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MOJTy4YeHHBIE B xoJe
pa3BUTUSL MaTEeMaTHUKHU Kak
HAYKU;

3HaTh IPUMEPHI
MaTE€MaTUYECKUX OTKPBITHI 1
UX aBTOpPOB B CBSI3U C
OTEYECTBEHHON M BCEMUPHOU
HUCTOPHUEH;

[IOHUMATh POJIb MaTeMaTUKU
B pa3zButuu Poccun

paseumue MamemMamurky U UHbIX
HAyyHbIX obacmetl,

NOHUMAMb PONb MAMEMAMUKYU 8
pazsumuu Poccuu

MaTeMaTUKOB B
HayKH;
IIOHUMATh POJIb MATEMATUKHU
B pa3zsutuu Poccun

pa3BUTHE

Memoow
Mamemamurku

IIpumeHnATH U3BECTHBIC
METOJAbl  NpPU  PELICHUH
CTaHJAPTHBIX

MaTeMaTHYECKUX 3aay;
3aMe4arh U XapaKTepu30BaTh
MaTE€MaTUYECKHE
3aKOHOMEPHOCTH B
OKpY>Karoleu
JEHCTBUTEIBHOCTH;
PUBOJIUTH
MaTEeMaTHYECKUX
3aKOHOMEPHOCTEN B IPUPOJIE,
B TOM qucie
XapaKTEepU3YIOLUX KPacoTy U
COBEPIIECHCTBO
OKpY)KalIllero - Mupa  H
IIPOU3BEJICHUI NCKYCCTBA

IIPUMEPBI

Hcnonvzoeamo OCHOBHbIE
Memoobl 0oKazamenbCcmad,
nposooums 00KA3amenbCmeo U
BbINOHAMb ONPOBEPIHCEHUE;
NPUMEHAMb OCHOBHbLE MEMOObl
peuterus Mamemamu4ecKux
3a0ay;

HQ OCHOBE MAMEeMamuyeckux
3AKOHOMEPHOCME 6 Npupooe
xapaxmepuzoeams Kpacomy u
COBEPULEHCTNBO — OKPYIHCAIOUE20

mupa u npou3zeeoeHutl
uckyccmea,

NPUMEHAMD npocmetiuiue
npoepammusle  cpedcmea U

IJIEKMPOHHO-KOMMYHUKAYUOHHbL
e cucmemasl npu  peuteHuu
mamemamu4yeckux 3a0ay

Hcnons3oBaTh OCHOBHBIE
METObI JIOKa3aTelIbCTRA,
MIPOBOJIMTH JIOKA3aTEIbCTBO M
BBIIIOJIHATH OHpOBep)KeHI/Ie;
IPUMCHSITh OCHOBHEBIE
METOIbI peIICHHs
MaTeMaTU4YCCKHUX 3a/4a4,

Ha OCHOBE MAaTeMAaTHYECKHX
3aKOHOMEPHOCTEH B TPUPOJIC
XapaKTepU30BaTh KpacoTy U
COBEPUIEHCTBO OKPYXKAIOIIETr0

MHpa u IIPOU3BEICHUN
UCKYCCTBA;

IIPUMEHSTh IIpOCTENIINE
IIPOrPaMMHBIE ~ CPEICTBA U

OJICKTPOHHO-KOMMYHHKAIIOH
HbIC CHUCTCMbI IIpHU PCHICHUU
MaATEMaATUYCCKHUX 3aJ1aq,

NOJIb30BAaThCA TIPUKIAJAHBIMU

porpaMMamMu H
MporpaMMaM  CHUMBOJIBHBIX
BBIYMCIICHUN s
HCCJICTOBAHUS

MaTeMaTHYEeCKUX 00bEKTOB

Hocmuoicenue pesynbmamos
paszoena ll;

NpUMEHAMb
Mamemamuyeckue 3HAHUsL K
UCC1e008anuI0
OKpYJHcaoue2o mupa
(moOdenuposanue
@uszuueckux npoyeccos,
3a0a4u IKOHOMUKU)
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Conep:xanue yueOHoro npeamera «MaremaTnka
(Yriy0JieHHbIH YPOBEHb)

Auire0pa 1 HayaJIa aHAJIU3A

[ToBTOpenue. Pemienue 3agad ¢ UCHOJIB30BAHUEM CBOMCTB YMCEI M CUCTEM CUMCIICHUS, IEIUMOCTH, JOJIEM U 4acTei, NPOLIEHTOB, MOIYJIEN
ymceln. Pemenue 3agau ¢ UCHOIB30BaHUEM CBOMCTB CTENEHEW M KOPHEH, MHOTOWIEHOB, MPeoOpa30BaHUN MHOTOWIEHOB U IPOOHO-pAllMOHATIBHBIX
BBIpAKECHMI. Pellienne 3a1a4 ¢ UCIoIb30BaHUEM I'PalyCHOM Mepbl yria. MoyJib yncia u ero CBOMCTBa. Penenue 3a1a4 Ha IBUOKEHUE U COBMECTHYIO
paboTy, cMecH U CIUJIaBbl C MOMOIIBIO JTMHEWHBIX, KBaJPATHBIX U JPOOHO-PAllMOHANBHBIX ypaBHEHUN U UX CUCTeM. PelieHue 3afad ¢ MOMOUIBIO
YUCJIOBBIX HCPABCHCTB U CHUCTCM HCPABCHCTB C OIIHOI>'I HepeMeHHOfI, C MPUMCHCHUCM I/I306pa)KeHI/ISI YHUCJIOBBIX HPOMCIKYTKOB. Pemenne 3aga4d C
UCIIOJIb30BaHUEM YHCIOBBIX (YHKIUN U ux rpapukoB. Mcnonap3oBaHue CBOMCTB M TpadUKOB JUHEHHBIX M KBAaApaTUYHBIX (YHKIUH, 0OpaTHOI

nponopuHoHanbHocTH 1 GyHkimu Y =+ X . I'padudueckoe pemeHne ypaBHEHHH M HEpaBeHCTB. VICIONB30BAHME ONMEPAIil HaJl MHOKECTBAMHU

BBICKa3bIBaHMSMH. VICIIONIb30BaHNE HEPAaBEHCTB M CHUCTEM HEPABEHCTB C OJHOW TEPEMEHHOW, YUCIIOBBIX MPOMEKYTKOB, WX OOBEIWHEHHU H
nepeceueHuil. [IpuMeHeHne npu pelieHuu 3a7ay CBOWCTB apu(METHUYECKOH M TeOMETPUUYECKOW IPOrpeccHH, CYMMHUPOBaHHsS OECKOHEYHOH
CXOIAIIEHCA FEOMETPUYECKON ITPOTPECCUMN.

MHoxecTBa (4MCIOBbIE, F€OMETPUYECKUX (puryp). XapakrepucTH4eckoe CBOMCTBO, 3JIEMEHT MHOXKECTBA, IIyCTO€, KOHEYHOEe, OECKOHEUHOe
MHOKeCcTBO. CIocoObI 3aJlaHusI MHOXKCCTB HOI[MHO)KGCTBO. OTHOLIEHUS MMPUHAIJIC)KHOCTHU, BKIIFOUCHUA, paBCHCTBA. Onepam/m Hag MHOXKECTBaAMMU.
Kpyru Diinepa. Koneunsle 1 GeCKOHEUHbIE, CUETHBIE M HECUETHBIE MHOXKECTBA.

WUctunHble M 10KHEBIE BbICKa3bIBaHUA, OICpallMU HaJd BBICKA3bIBAHUSIMU. Aﬂze6pa svickazviéanuii. CBSI3b BBICKA3bIBAHUM C MHOYKECTBAMH.
KBaHTOpBI CyI1€CTBOBAHUS U BCEOOLTHOCTH.

3akoHbl JOTUKH. OcHoBHble nocudeckue npaeuna. PellieHre JOrMYecKuX 3a1ad C UCIOJIb30BAHUEM KPYTroB DMIIEPA, OCHOGHBIX JI02UYECKUX
npasu..

Ymozakmouenns. OO0CHOBaHUS M JJOKa3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Buabl MaremaTuyeckux yTBepxaeHUil. Buowl dokazamenbcma.
Mamemamuueckasn unoykyus. Ymeepoicoenus: obpamnoe OaGHHOMY, NPOMUBONOIONCHOE, 00pamuoe NpoOmMueononoNCHoMy oannomy. llpu3Hak u
CBOWCTBO, HEOOXO/IUMBIE U IOCTATOYHBIE YCIOBHSL.

Ocnosnas meopema apugpmemuxu. Ocmamku u cpagrenus. Anzopumm Eexnuoa. Kumaiickas meopema 06 ocmamxax. Manas meopema @epma.
q'MHHble cucmemsl CHUCIEeHUA. @yHKL]u}Z 312]16]761, YUCTIO U cymma oenumenei HamypalbHOo20 Hucia.

Panuannas mepa yria, TPUTOHOMETpPUYECKAs OKPY)KHOCTb. TpUrOHOMETpHYeckHe (QYHKIMM yucesl U yriaoB. DopMmynbl NpHUBEAEHUS,
CJIO’KEHUS] TPUTOHOMETPUYECKUX (YHKUUH, GOpMyIbl IBOMHOTO M MOJOBUHHOTO apryMmeHTa. [IpeoOpa3zoBaHue CyMMBI, pa3HOCTH B IPOHM3BEIECHUE
TPUTOHOMETPUUECKUX (YHKIIHUMI, 1 HA00OPOT.

Hynn ¢yHKImu, mpomMexXyTKH 3HAKOMOCTOSHCTBA, MOHOTOHHOCTh. HauOonbiee M HauMeHblnee 3HaueHHe ¢GyHkumu. llepuognueckue

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

Tpuronomerpuyeckre (GYHKIMH YHCIOBOrO apryMeHta Yy=cosx , Y=SinX , y=tgx , y=ctgx . CsoiictBa u rpaduku
TPUTOHOMETPUUYECKUX (YHKIIUH.
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OOpaTHble TpUroHOMeTpuUeckre (hYHKIMHU, WX TJIaBHbIE 3HA4YEHHs, CBOMCTBAa M rpaduku. TpuroHoMmerpuueckue ypaBHeHHs. OOHOPOIHBIE
TPUTOHOMETPUYECKUE YypaBHEHMs. PelleHne MNpoCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. lIpocreiiine CUCTEMBI TPUTOHOMETPUUYECKUX
ypaBHEHUU.

Crenenb ¢ JNEHCTBUTENBHBIM IOKa3aTeleM, CBOMCTBa creneHu. lIpocreiimme mnokasaTenbHble ypaBHEHUsI U HepaBeHCTBa. [lokazaTenbHas
byHk1MsA U €€ cBoiicTBa, U rpaduk. Ynucno € u pyHkuus y=e*.

Jlorapudm, cBorictBa Jorapudma. [ecatnunblii u HarypanbHbld Jorapudm. [IpeoOpazoBaHue JsorapuGMUUYECKUX BBIPAKCHUM.
Jlorapugmuueckue ypaBHeHHs U HepaBeHCTBa. Jlorapudmudeckas GyHKIHs U €€ cBOicTBa U rpadukK.

Crenennas ¢pyHkIus u €€ cBoiicTBa U rpaduk. ppalnoHaibHble ypaBHEHHUS.

IlepBuuHbIE MpeACTaBIECHUS O MHOXKECTBE KOMIUIEKCHBIX YUCEI. [eticmeus ¢ KOMIIEKCHbIMU yuciamu. KomniekcHo conpadxicénnvle yucia.
Mooyns u apeymenm yucna. Tpueonomempuueckasn popma KOMNIEKCHO20 uucia. Pewenue ypasHeHuti 8 KOMIJIEKCHbIX YUCTAX.

Merton WHTEpBaJOB Ui pemieHus HepaBeHCTB. lIpeoOpasoBanus TpagukoB (QYHKIUI: CIBUT, YMHOKEHHE Ha YHCIIO, OTpPaKEHUE
OTHOCHUTEIIbHO KOOPAMWHATHBIX oceil. ['paduueckrie MeTOIbI pelieHus] ypaBHEHUN 1 HEpaBEHCTB. PelleHne ypaBHEHU U HEPABEHCTB, COJCPIKAIINX
IEPEMEHHYIO 0] 3HAKOM MOJTYJISI.

CucreMpl MOKa3aTeNbHBIX, JOTapUOMUYECKUX ¢ HPPAMOHANBHBIX YypaBHeHHH. CHCTeMBbl TOKa3aTeNbHBIX, JOTapu(PMHUUECKUX U
HPPALMOHATLHBIX HEPABEHCTB.

Bsaumno obpatusie dyHkiuu. ['paduku B3auMHO 00paTHBIX (HYHKITHIA.

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPAMETPOM.

@opmyna bunoma Hviomona. Pewenue ypasHenuii cmenenu eviuie 2 cneyuaibHulx 6uoos. Teopema Buema, meopema be3y. [Ipusooumvie u
Henpusooumvle MHo2ounenvl. Ocnonas meopema aneeopvl. Cummempuieckue MHo204aeHbl. Llenouucnennvle u yeao3Haunble MHO2OUIeHbl.

Juogpanmoser ypasnenus. Llennvle opobu. Teopema Pepma o cymme K8aopamos.

Cymmbl u psiovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubUdICEHUU OElICIMBUMETLHBIX YUCET PAYUOHATLHBIMU.

Mmnoowcecmsa na KOOpOUHAMHOU NAOCKOCTIU.

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

[Tonsitue npenena Gyukuu B Touke. [louamue npedena pyukyuu 6 beckoneunocmu. Acumnmomsi epaghuxa @yuxkyuu. Cpasnenue 6ecKoHeuHo
manvix u beckoneuno bonvuiux. HempepsiBHOCTS GyHKIMU. Ceoticmea Henpepbiguvix (hyHkyuil. Teopema Betiepumpacca.

Huddepenunpyemocts ¢yHkuu. [IpousBoanas gynkuuu B Touke. KacatenbHas k rpaduky ¢yHkuuu. I'eomerpuueckuil u ¢uznyeckuit
CMBICT POU3BOAHON. [Ipumenenue npouzeoonoii 8 ¢usuxe. [lponsBoansie sanemeHTapHbIx GyHkIimil. [IpaBuna quddepenunpoanms.

Bropas npousBoiHasi, ee reoMeTprUUecKuil U (U3NYECKUN CMBICI.

Touku skcTpemyMa (MakcuMyma U MUHUMYMa). MccrieoBanre 3eMeHTapHbIX (PYHKIMN HAa TOUKH SKCTpEMyMa, HauOoIbllee 1 HAaNMEHbIIIee
3HauU€HHUE C MOMOILBIO MPOU3BOJIHONU. [locmpoenue epaguxos ynkyuli ¢ nomowbio npoussoonsix. llpumenenue npou3eo0HOU NPU peueHuu 3a0adu.
Haxoorcoenue skempemymos pynkyuii HeCKOJIbKUX NePeMEHHDIX.

[TepBooOpasnas. Heonpenenennsiii uarerpai. [lepBooOpasnbie anemeHTapHbIX GyHKIMMA. [Imomans kpuBomuHelHON Tpamenuu. DopmMyna
Herorona-Jleitbnuna. OnpeneneHHbIil UHTErpall. Beiuucienue niowaoei RI0CKux gueyp u 06vemos mei paujerus ¢ NOMOWbI0 UHMeZPaid.

Memoowi pewienus hyHKYUOHANbHBIX YPAGHEHUN U HEPABEHCME.

31



I'eomerpus

[ToBTOpenue. Pemienue 3amady ¢ UCHOJIb30BaHMEM CBOMCTB (QUryp Ha IUIOocKocTH. Pemienuwe 3amad Ha J0Ka3aTebCTBO M IOCTPOCHHUE
KOHTpIpUMepoB. [IpuMeHeHHe MPOCTEHINX JTOTHYEeCKUX MpaBwil. PerieHne 3a7ad ¢ UCTIOIb30BAaHUEM TEOPEM O TPEYroJIbHUKAX, COOTHOIICHUH B
IPSIMOYTOJIBHBIX TPEYTroJbHUKAaX, (aKTOB, CBA3AHHBIX C YEThIpEXyroJbHUKamMu. PerneHuwe 3agady Cc HCHOJIB30BaHHEM (PAKTOB, CBSA3AHHBIX C
OKpyXkHOCTsIMU. Perienne 3a1a4 Ha U3MEpEeHMs Ha TUIOCKOCTH, BEIYMCIICHUS UIMH | IJIOMIANeH. Pewenue 3a0au ¢ noMowbio 6eKMopos u KOOPOUHAM.

Harnsnnas crepeomerpus. [Ipusma, napamienenumnen, nupaMmuia, TETpasap.

OcCHOBHBIE TIOHATHS TEOMETPUH B MIPOCTPAHCTBE. AKCHOMBI CTEPEOMETPUH H CIEICTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHne cedeHnii MHOTOIpaHHUKOB METOJIOM cliefioB. LlenTpansHoe npoektupoBanue. [loctpoenue
CE€YCHUI MHOTOI'PAaHHHUKOB METOJIOM IIPOEKIUH.

CkpeuuBarouiecs NpsiMble B MPOCTPAHCTBE. YTOJI MEXAY HUMU. Memoobl HaxoicoeHus: pacCmoanuli Mextcoy CKpeuusaruuMucs npsmMolMu.

Teopembl 0 mapaIeNPHOCTH TMPSMBIX M IUIOCKOCTEH B mpocTpaHcTBe. [lapamnensHoe TpoeKTHpoBaHME H  U300paxkeHHe QUryp.
T'eomempuueckue mecma mouex 8 npocmpancmae.

[leprieHAUKYIAPHOCTh TPsIMOH M TWIOCKOCTH. OpToroHanmbHOE MpoeKTHpoBaHWe. HakioHHble u Tpoeknuu. Teopema 0O Tpex
HEePIEeHIUKYIIApax.

Buowt mempasopos. Opmoyenmpuueckuii mempas’op, KAPKACHbIL mempal’op, pasHocpanHvlti mempadaop. IlIpsamoyeonvuwlii mempas’op.
Meouanvt u bumeouanvl mempa’opa.

Ilocmpaueanue mempasopa 0o napaiienenuneod.

Paccrosinust mexay ¢urypamu B mpoctpancTe. OOIHA MEPHEHAUKYISIP ABYX CKPEIINBAIOIINXCS MPSMBIX.

Yrael B mpoctpaHcTBe. [lepneHaukynsipHble MI0ocKocTu. [lnowads opmozonanvhoti npoekyuu. Illepnenouxynsipnoe ceuenue npusmol.
Tpexepannviti u MHocoepanHwli yeon. Ceoticmea NA0CKUx y2no8 MHo2oepannozo yana. Ceoticmea nioCKux u 08Y2PaHHbIX V2llo8 mpexespanHo2o yeid.
Teopembl KOCUMYCO8 U CUHYCO8 OJisL MPEXSPAHHO20 Yed.

Bunel MHOTOrpaHHUKOB. Pazeepmiu muocoepannuxa. Kpamuatiwue nymu Ha nosepxHocmu MHO202PAHHUKA.

Teopema Diinepa. IlpaBuibHbIE MHOTOTPAHHUKH. /[80lICMBEHHOCMb NPABUTILHBIX MHO20SPAHHUKOS.

[Tpusma. [Tapannenenunen. CroiicTBa napamienenumnena. [Ipsmoyronbueiii napannenenunen. HakioHHbIE TPU3MBIL.

[Mupamuna. Buasl nupaMu. DIeMEHTHI NMPaBWIBHONW NUpaMuibl. [lupaMuael ¢ paBHOHAKIIOHEHHBIMU peOpaMH W TPaHSMHU, UX OCHOBHBIC
CBOMCTBA.

[Tnomaau MoBEpXHOCTEH MHOTOTPAHHUKOB.

Tena BpamieHus: TUIUHAP, KOHYC, map u chepa. CeueHus nuanMHApa, KoHyca U mapa. [llapoBoii cerMeHT, mapoBoil cioii, IMapoBOi CEKTOP
(xoHYC).

YcedeHHas TUpaMu/ia U YCEUEHHBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceueHus.

KacatenbHble npsiMble U IIIOCKOCTU. Briicanusie u onucanuble chepsl. Kacaowuecs cghepol. Kombunayuu men epawjenus.

Bekropsr n koopauHaThl. CyMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YUCIIO. YTOI MEXAY BekTopamu. CKaIsipHOE IPOM3BEICHHUE.

32



VYpaBHeHue miockocTH. POpMynna pacCTOSIHHS MEXIY TOYKaMH. YpaBHeHUE cdepbl. Dopmyra paccmosHus om mouyku 00 HAOCKOCHU.
Cnocobul 3a0anus npAmMot ypasHeHUuaMU.

Pewenue 3a0au u doxkazamenbcmeo meopem ¢ NOMOWbIO 6EKMOPOS8 U MENMOOOM KOOPOUHAM. DeMeHMbl 2eoMempu Macc.

[Tonstre oO0bema. OOBEeMbI MHOTOTPpaHHUKOB. OOBEMBbI Ten BpalleHUS. Axcuomsvl 0Ovema. Bvigod opmyn o6vbemoe npsmoy2oivbHO20
napasnnenenuneod, npusmol U nUpamuovl. Popmynvl 0Jis1 HAX0HCOeHUss 00vbema mempa’opa. Teopemvl 06 OMHOUEHUAX 0OBEMOS.

Ipunosicenus unmezpana K 8bI4UCTIEHUIO 00beMO8 U nosepxHocmeti men epawenus. Ilnowaos cepuueckozo nosaca. Obvem wWapoeozo clos.
Ilpumenenue 06veMm06 npu pewieHuu 3a0au.

[Tnomanp chepsr.

Passepmra yununopa u konyca. Ilnomans TOBEPXHOCTH IUJIMHIPA U KOHYCA.

KoMOuHammu MHOTOTpaHHUKOB U TEJT BPAILICHUS.

[Tomo6ue B mpocTpancTBe. OTHOIIEHHE 0OBEMOB U IIIONIAICH MOBEPXHOCTEH OJO0HBIX (BuUryp.

sudicenusn 6 npocmpancmee. napaiebHblil NEPEHOC, CUMMEMPUSL OMHOCUMENLHO NIOCKOCMU, YEHMPATbHAS CUMMEMPUs,, NOBOPOM OMHOCUMETLHO
NPSAMOIL.

IIpeobpazosanue nooobus, comomemus. Pewenue 3a0ay Ha niockocmu ¢ UCNONIL30BAHUEM CINEPEOMEMPUYECKUX MEMOO08.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUs TPadoB 1 KOMONHATOPHKA

IloBropenue. Mcnonb3oBanue TabmuI M JUarpaMM JUlsl MpEACTaBlIEHHUs JaHHbIX. PelleHwe 3ajady Ha NPUMEHEHHME OINUCATEIbHBIX
XapaKTEpUCTUK YHUCIIOBBIX HAOOPOB: CpeJHUX, HAMOOJIBIIET0 W HAMMEHbBIIEro 3HAYEHHWs, pa3Maxa, JUCIEPCUM U CTaHAAPTHOTO OTKJIOHEHUS.
Bbruucienue 4acTtor M BepoATHOCTEH COOBITHH. BbluncieHne BeposATHOCTEH B ONBITAX C PABHOBO3MOXHBIMH 3JIEMEHTAPHBIMH HCXOJaMH.
Hcnonp3oBaHnne KOMOWHATOpPUKH. BbIUMCIEHHE BEPOSTHOCTEH HE3aBUCUMBIX COObITHHA. Vcmonb3oBanue (OpMYNBl CIIOKEHHS BEPOSTHOCTEH,
nuarpamm Jitniepa, 1epeBa BeposTHOCTeH, popmyisl beprymu.

Beposmnocmnoe npocmpancmeo. Akcuomvr meopuu 6eposimHocmell.

YcnoBHas BeposaTHOCTS. [IpaBuito ymMHOXkeHUs BeposTHOcTer. Dopmyia nosHou BeposiTHocTH. Dopmyia balieca.

JlckpeTHbIe cilydaliHble BEIMUMHBI U pacripeaeneHus. CoOBMeCTHbIE pacipeienenus. Pacnpeenenrne cyMMbl U POU3BEICHUS HE3aBUCUMBIX
CIIy4alHBIX BEJIWYMH. MaTeMaTH4ecKOe OKMJAaHUE€ M JUCIEPCHs CIy4yallHOW BEIWYMHBI. MaTeMaTH4ecKoe OXXHMIAaHWE W AMCIEPCUS CYMMBI
CIIyYaHBIX BEJIUYHH.

bunapnas cinydaiiHasg BenuuuHa, pacnpeneneHue beprymnm. 'eomerpudeckoe pacmpenesieHue. bHHOMHaBHOE paclpelereHue M €ro
CBOWCTBA. [ unepeeomempuueckoe pacnpeoenerue u e2o ce0UCmaa.

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

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacrpenenenue. @ynkuus Jlannaca. [TapaMeTpsl HOpMaibHOTO pactpeneeHHs.
[Tpumepsl ciydyallHBIX BETUYMH, MOJAYMHEHHBIX HOPMAJbHOMY 3aKOHY (IOTPEIIHOCTh H3MEPEHHM, poCT uenoBeka). [Jenmpanvhas npedenvHas
meopema.

Hepasencmeo Yebviuesa. Teopema Yebviuesa u meopema bBepuynnu. 3akon 6onvuux uucen. Boibopounwlii Memoo uzmepenusi 6eposimHocmel.
Ponv 3axona 6onvuux uucen 6 nayke, npupode u obwecmee.
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KoBapuanus npyx cinydaiiHeix BenuuuH. [lonsitue o xoadduimente koppessiuuu. CoBMecTHbIe HAONIONEHUS IBYX CIYYalHBIX BEJIMYMH.
Buvibopounwiii koagppuyuenm xoppensyuu. Jluneiinas peepeccus.

Cmamucmuyeckas eunomesza. Cmamucmuxka Kpumepus u ee yposeHv 3Hauumocmu. Ilposepka npocmeviwux eunomes. Omnupudeckue
pacnpeoeneHus U ux césa3b ¢ meopemuyeckumu pacnpeoeieHusmu. Paneosas xoppensayus.

Ilocmpoenue coomsemcmautl. HnvekmusHvle u clopbekmusHvle coomeemcmsus. buekyuu. /fuckpemunas nenpepwignocmo. [lpunyun Jupuxie.

Koouposanue. /[souunas 3anuce.

OcHosHbie nonamus meopuu epagos. /epesvs. /eouunoe oepeso. Cssaznocmob. Komnonenmol cesznocmu. Ilymu na epaghe. Diineposwl u
L'amunemonoewl nymu.

B npeomemmnuix pezyriomamax u cooepicanuu Kypcugom 8bl0esien Mamepuai, He GbIHOCAWULCS HA UMO208YI0 AmmeCmayuro.
10 kaacce (204 yaca)

BBoanoe nosropenne (84)

HeiicTBuTebHBbIE YHcaa (124)

Hatypansable u nenbie uucna. Jlenmumocts uncen. OCHOBHasi Teopema apu(pMETHKH HATypalbHBIX 4Hcel. PannoHanbHBIE, MppalMOHANBHEIE,
JNEHCTBUTENBHBIE YMCIIA, YUCIIOBas npsiMas. UuciioBele HEpaBeHCTBA. AKCHOMATHKA IEHCTBUTEIBHBIX uucell. Moayib JEHCTBUTEIBHOIO YHUCIIA.
Meton MaTeMaTUYECKON MHTYKIIU Y.

Yucaossbie pynkuun (114)

Omnpenenenne 4uciIoBOM HyHKIMU U cr1oco0b! €€ 3axanus. CroiicTBa Gpynkuuii. [lepuonnueckne n odpaTHble QyHKIHH.

Tpuronomerpuueckne pynkuun (244)

UucnoBas okpykHOCTb. OmnpeielieHne CUHyca, KOCHHYyca, TaHI'€Hca U KoTaHreHca. Tpuronomerpudeckue (GyHKLIMU, UX CBOWCTBA U rpaduku.
[TpeoGpa3zoBanue rpadukoB. OGpaTHbIE TPUTOHOMETPUYECKHE (PYHKIIUH.

IIpeoOpa3oBanne TPUroHOMeTPUYECKHUX BbIpa:keHU. TpUroHomerpuyeckue ypaBHeHusi 1 HepaBeHcTBa (324)

Tpuronomerpudeckue ¢opmyisl. [Ipocreiiine TpUroHOMETpHUUECKUE YPaBHEHUS M HEPAaBEHCTBA. MeETOABI pelieHus TPUTOHOMETPUUECKUX
YpaBHEHUH: METOJl 3aMEHbl MEPEMEHHOW, METOJl PAa3IokKEeHHs Ha MHOXXHMTEIH, OJHOPOJHBIE TpPUTrOHOMETpuueckue ypaBHeHus. [Ipocteifmue
TPUTOHOMETPUUECKHUE HEPABEHCTBA.

IIpounssonnas. [Ipumenenne nponszsoanoii (30u)

OmnpezneneHre YUCIOBOM MOCIENOBATENBHOCTH, CHOCOOBI €€ 3afaHus U cBoiicTBa. llpexen 4YMcioOBON MOCHEI0BAaTENILHOCTH, CBOMCTBA
cXosAImuxcs nocienoBatesnbHocTel. Cymma 6eckoHeUHON reomeTpuyeckoit mporpeccuu. [Ipenen GpyHkunyu Ha 6€CKOHEYHOCTH U B TOUKE.

3anauu, NPUBOJAIIME K MOHSATHIO MPOU3BOIHOM, BBIYMCICHHE NMpPOM3BOJIHBIX. [ToHATHE mpousBoaHO# N-ro mopsnaka. uddepennuponanue
cnoxHou ¢pyHkuuu. JuddepenurpoBanue oopaTHoil pyHKINU.

VYpaBHeHue KacatenabHON K rpaduky ¢yHkuuu. [IpuMeHeHne Mpou3BOAHON IS MccaeloBaHUA (PYHKIIMM HA MOHOTOHHOCTb U 3KCTPEMYMBI.
[IpumeHneHnre TPOM3BOMHOM ISl JTOKa3aTelIbCTBA TOXKIECTB M HepaBeHCTB. [loctpoenme rpadukoB GyHkumii. [lpumeHeHUe NTPOM3BOTHON IS
OTBICKaHUs HaHOOJIBIIEr0 M HAMMEHBIIETO 3HAUYCHUI HeNPEPhIBHON (QYHKIIMU HA IPOMEXYTKE. 3a/1a4 Ha ONTUMH3ALIHIO.
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KommuiekcHbie ynciaa (94)

KomruiekcHple uncina u apupMeTHIecKue ACUCTBHS Haa HUMHU. KOMIUIEKCHBIC YMCIa M KOOpJIWHATHAs IJIOCKOCTh. TpHUTOHOMETpHUYECKas
dopma 3anucu KoMILIeKCHOro uucia. KoMmiiekcHble yncna U KBaJlpaTHble ypaBHEHUs. Bo3BeleHne KOMIUIEKCHOTO YMCiIa B CTeNeHb. M3BieueHue
KBaJIPATHOTO U KYOMYECKOTO KOPHS U3 KOMIUIEKCHOTO YHCIIA.

I[Ipsimble 1 MUI0CKOCTH B pocTpancTie (384)

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

[Tepecekaronuecs, napajuiesibHbIE M CKPEIIMBAOLIMECS TPSAMbIE. YTOJ MEXIYy NPSMBIMU B NPOCTpaHCTBE. [lepneHauKyIsapHOCTh NPSMBIX.
[TapaienbHOCTh 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 IJIOCKOCTEH, TPU3HAKK U CBOMCTBA. [[ByrpaHHbIN yroJl, JMHEHHBIA Yro ABYTPAHHOTO yIJa.

PaccrositHust oT TOYKM 10 MIIOCKOCTH. PaccTrosiHre OT mpsAMoi 10 MIIOCKOCTH. PaccTosiHne MexAy MmapajuyiedbHbIMU IUIOCKOCTSIMU. PaccTosiHue
MEXIY CKPELIMBAOIIMMUCS MPSMbBIMHU.

[TapanmnensHoe npoekTHpoBaHue. OPTOroHaIbHOE MPOEKTUpOBaHME. [[10wadb Opmo2OHANLHOU NpoeKyuu MHo20y2oabHuKka. V3o0paxeHue
MPOCTPAHCTBEHHBIX (Uryp. LlenmpanvHoe npoekmuposanue.

Muororpannuku (144)

Bepmunsl, pebpa, rpanu MHOTOTpaHHUKA. Pazeepmra. Muocoepannsie yenvl. Boinykivie muocoepannuku. Teopema Diinepa.

[Ipusma, ee ocHoBaHMs1, OOKOBBIE peOpa, BBICOTa, O0OKOBas MOBEPXHOCTD. [Ipsimas n HakionHas pusMma. [IpasunbHas npusma. [apannenenunesn.
Ky®6.

[Tupamuna, ee ocHOBaHWE, OOKOBBIE peOpa, BBICOTA, OOKOBas MOBEPXHOCTh. TpeyroibHas nupamuia. [IpaBuibHas nupamuga. Y cedeHHas
nupamMuja.

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

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

Ceuenust MHOrorpanHuKkoB. [locTpoenue ceueHuit.

[IpencraBienue o NpaBUIBLHBIX MHOTOTPAHHUKAX (TETPadp, KyO, OKTadIp, JOEKAdIP U UKOCAIP).

BexkTops! (84)

JlexapToBbl KOOpAMHATBHI B TpocTpaHcTBe. DopMyna pacCTOSIHHS MEXAYy IBYMs TOUKaMH. YpaBHEHUs cdepbl u niockocmu. Popmyna
pPAcCmosHUs Om MOYKU 00 NIOCKOCHU.

BexTopsl. Moaynb BekTopa. PaBeHCTBO BEKTOpOB. Cll0’KEHHE BEKTOPOB M YMHOKEHUE BEKTOPA Ha YUCIIO. YTOJ MeX 1y BekTopamu. KoopauHarsl
BekTOopa. CKanspHOE Mpou3BeeHue BEKTOPOoB. KomumnmHeapHbie BEKTOpbI. Pa3inokeHue BeKTopa no IByM HEKOJUIMHEApHbIM BekTopaM. KoMruianapHbie
BEeKTOpHI. PaznoxkeHue no TpeM HEKOMIUIaHAPHBIM BEKTOPaM.

KomOunaTopuka u BeposiTHOCTD (74)

[TpaBuio nmepedopa. [lepecranoBku u codetanus. BeIOOp HECKONBKUX 71eMEeHTOB. buHoMuHanbHbIe KO3 uiueHTsl. CirydaiiHble COOBITUS U UX
BEPOSATHOCTH.

IosTOopenue (114)
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Pemenue panimoHaabHBIX ypaBHEHHH U HEpaBeHCTB. CHCTEM ypaBHEHUH C ABYMS IEPEMEHHBIMU. TOKI€CTBEHHBIE MPE0Opa30BaHUs BHIPAKEHU.
HeiictButenpHble yucna. Yucnoseie ¢yHkuuu. Tpuronomerpuueckue ¢(yHkuuu. IIpeoOpazoBaHue TPUTOHOMETPUYECKHUX BbIpakeHUH. Pernenue
TPUTOHOMETPUYECKUX BhIpaKeHUM. Pemenue tpuronomerpuueckux BoipaxkeHuil. [IponsBonnas. [IpuMenenne npons3BoaHOM.

11 xaacc (204 yaca)

IHoBTOpenue marepuana 10 kiaacca (44)

Mmuorouiennl (104)

MHoOrouneHss! OT OJHOM NEPEMEHHONW. MHOIOUYJIEHBI OT HECKOJIBKHUX IIEPEMEHHBIX. Y PABHEHUS BBICIIUX CTEIICHEU
Crenenn u kopHu. Crenennbie GyHKuu (244)

[TonsaTne KopHS N-ii cTeTeHU U3 AeicTBUTENbHOrO yncna. Oynkuun Yy =Y/ X , ux cBoiicTBa U rpaduku. CBoWCTBa KOPHS N-U CTETICHHU.

[IpeoOpazoBanue BhIpaXXeHUH, copepkamux paaukaibl. O000IIeHHe OHATHS O MMoKa3arele crerneHu. CTeneHHble PYHKIMKM, UX CBOMCTBA U
rpaduxu. M3BieueHue KopHs U3 KOMIUIEKCHOTO YHCTA.

Iloxka3zarenbHas u Jorapupmuyeckasi pynkumnu (314)

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

Hepasenctsa. [lonsatue norapudma. Jlorapudmuueckas GpyHkius, ee cBoiicTBa u rpaduk. CoiicTBa morapudmon. Jlorapudmuueckue
ypaBHeHus. JlorapupmMudeckue HepaBEeHCTBA.

JuddepeHnupoBanne MoKa3aTeIbHON U JIOTapUMUICCKON (YHKITUH.

IlepBooOpa3nas u uurerpaJ (94)

[TepBooOpasnas u HeonpenenEHHbIM uHTErpai. OnpenenéHHbIi UHTErpajl, €ro BEIYMCICHUE U CBOWCTBA. BhIUMCIeHHE TIOMA el MIOCKUX
¢uryp. [Ipumepsl npuMeHeHNs: HHTErpana B GU3UKE.

DJIeMEeHTbI TeOPUH BEPOATHOCTEH 1 MaTeMaTu4eckoi cratuctuku (104)

BepositHOCTh M reomeTpusi. HezaBucumble MOBTOPEHUs UCHBITAaHUN € IByMs ucxofaMmu. CTaTUCTHYECKUE METO/Ibl 00paboTKH MH(pOpMAIIHH.
lNayccoBa kpuBasi. 3aK0oH OOJIBIINX YHCET.

YpaBHeHnusi u HepaBeHCcTBa. CHCTeMbl YPABHEHHH M HEPABEHCTB (294)

PaBHOCUIIBHOCTB ypaBHeHMH. OO1IMEe METOb! pelIeHUs] YpaBHEHUH. PaBHOCHMIIBHOCTh HEPABEHCTB. Y PaBHEHHSI U HEPABEHCTBA C MOIYJISMHU.
HppanyoHanpHble ypaBHEHUS 1 HEPABEHCTBA. Y PaBHEHMSI M HEPABEHCTBA C IBYMs IEpEMEHHBIMU. [[oka3aTenbcTBO HepaBeHCTB. CUCTEMBI ypaBHEHMI.

Metoa koopauHat B npocrpancrse (154)

KoopaunaTsl TOUKH 1 KOOpAUHATEI BeKTOpa. CKalIsIpHOE IPOU3BEACHUE BEKTOPOB. JIBHKEHHUS.

Huaunap. Konyc. ap (174)

[Tonarue uununapa. [lnomane nosepxuoctu munuHapa. [loustue konyca. Ilnomanp noBepxHOCTH KOHYca. Y ceueHHbIH konyc. Chepa u map.
VYpasuenue chepsl. Bzanumuoe pacrionoxenue chepsl u miockoctu. KacarenbHast I0cKocTh K cdepe.

O0bembl Tea (174)

O6beM mpsiMoyrosibHOTrO mapamienenunena. O0bemMbl IpsIMON MpU3Mbl U HUIUHApPA. O0beMbl HAKJIOHHOM MPU3MBbI, MUPAMUIBI U KOHYCA.
O6mwem mapa u wiomaas chepsl. OGbEMbI IIAPOBOIO CETMEHTA, IAPOBOTO CJIOS U IIAPOBOTO CEKTOPA.
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Pemenue 3agau ¢ napamerpom (144)

Pemrenne nuHENHBIX, KBaAPATHBIX YPaBHEHUH ¢ ITapaMeTpoM. PelieHne nppaiuoHalIbHBIX YPAaBHEHHM € ITapaMeTpoM. PellieHre HepaBeHCTB ¢
napaMeTpoM. PelrleHne HepaBeHCTB ¢ TapaMeTpOM IO 3HAKOM MonyJisl. JIMHelHble ypaBHEHMSI M HEPABEHCTBA C lTapaMeTpaMHu.

VYpaBHEeHHs € IapaMeTpoM IIOJ 3HAKOM MoOAyJsd. KBaapaTHble ypaBHEHHMS M HEPAaBEHCTBA C MapaMeTpoM. PanuoHaibHbIE HEpPaBEHCTBA,
cojepxaie napamerp. MppauuoHanbHble ypaBHEHUS C MapaMmeTpoM. TpUroHOMeTpUuYecKHe YpaBHEHHs ¢ mapamerpoM. Jlorapupmuueckue
ypaBHEHHs U HepaBeHCTBA. MccnenoBanue QyHKIMH, COAEpKAIIEH mapaMeTp, 2JIeMEHTapHBIME MeTonamu. ViccrienoBanue QpyHKIUH, ColeprKalei
apaMerp, ¢ IOMOIIbIO IIPOU3BOIHOM.

IloBTOpeHue kypca crepeomerpuu (84)

[TapanmnenbHOCTb NPSAMBIX U INIOCKOCTEN. IIepreHIuKyIIpHOCTD NPSIMBIX U IIJIOCKOCTER

BekTopsl B mpocTtpancTBe. MeToa KoopAMHAT B npoctpaHcTee. [ummuuap, konye, map. [Tnomane moBepxHoctr. OOBEMBI MPSIMOYTOIHHOTO
napajuleenue1a, IpsAMoN IpU3Mbl, HWJINHAPA

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

Hrorosoe noBropenue (164)

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

[TokazarenpHast (yHkumsa. IlokasarenbHble ypaBHeHHS W HepaBeHCTBa. Jlorapudmmuueckas (QyHKIuUS, JorapupMHUECKHE YpaBHEHHS U
HepaBeHCTBa. [lepBooOpa3Has u uHTEerpasn. Y paBHeHUs U HepaBeHCTBAa. CUCTEMbl ypaBHEHUH U HEPABEHCTB.

TemaTnueckoe INIAHUPOBAaHUE Y4eOHOT0 MpeaMeTa «MaTeMaTHKA
(Yriy0JieHHbIH YPOBEHb)

Ne n/m HanmenoBanue pa3nenos, Tem KomnuecTBo 4acos
10 xaace
1 BBogHOE moBTOpEHNE 8
2 JleMicTBUTEIBHBIC YKCIIa 12
3 Uwncnobie QyHKIHA 11
4 [TapayienbHOCTD NPSIMBIX U INIOCKOCTEN 20
5 Tpuronomerpruyeckue GyHKINH 24
6 ITeprnieHIUKYJIIpPHOCTD NPSIMBIX M INIOCKOCTEN 18
7 TpuroHomeTpruyeckue ypaBHEHUS 10
8 [TpeobpazoBaHusl TPUTOHOMETPUUYECKUX BBIPAKEHUN 22
9 MHororpaHHuKu 14
10 KoMmIutekcHbIe uncia 9
11 [TpousBogHas 30
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12 BekTopsl B mpocTpaHCcTBe 8
13 KoMbuHaTopuka 1 BEposiTHOCTh 7
14 IToBTOpeHune 11
Hroro: 204 yaca
11 kaacce
1 MHOTro4ICHBI 10
2 MeTo1 KOOpAMHAT B IPOCTPAHCTBE 15
3 Crenenu u kopHu. CTeneHHbIe (YHKIIMN 24
4 Humuuap, KOHYC, map 17
5 [TokazaTenpHas u orapudmudeckas QyHKIUN 31
6 OOBeMEBI TeT 17
7 3ajauun ¢ mapameTpom 14
8 ITepBooOpasHast 1 HHTETpaI 9
9 YpaBHeHus u HepaBeHCTBAa. CUCTEMbI YpaBHEHHI U HEPABCHCTB 29
10 DJIEMEHTHI TEOPUHU BEPOSITHOCTEN M MAaTEMaTU4YECKOM CTATUCTUKU 10
11 [ToBTOpenue 28

Hroro:

204 yaca
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