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HOACHUTEJIBHASA 3AIITMCKA

VY4eOnblii Kypc «Anredpa 1 Hayaia MaTeMaTHYeCKOro aHau3a» SIBISETCA OIHUM U3 Hanbosiee 3HaYMMBbIX B POTpaMMe
cpenHero ooiero o0pa3oBaHus, MOCKOJIbKY, C OAHOW CTOPOHBI, OH 00ECIIEUNBACT HHCTPYMEHTAIBHYIO 0a3y JUIsl H3yUeHUs
BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, a C APYrol CTOPOHBI, (HOPMUPYET JIOTHUECKOE U a0CTPAKTHOE MBIIIUICHUE 00yJarOITUXCs
Ha ypOBHE, HEOOXOIMMOM JIJI1 OCBOCHHUS MH(POPMATUKH, OOIIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U JIPYTUX TUCHUILINH. B
paMKax JaHHOTO y4eOHOTO Kypca 00yJaroIIrecs OBJIaIeBAIOT YHUBEPCAIBHBIM SI3bIKOM COBPEMEHHON HAyKH, KOTOpas
dhopmynupyeT CBOM JOCTUXKEHUS B MaTeMaTuueckon opme.

VY4eOHblll Kypc anreOpbl U Ha4aJl MaTEMaTHYECKOIO aHajlW3a 3aKJIaJbIBA€T OCHOBY JJIA YCHEIIHOTO OBJIAJIEHUS 3aKOHAMH
(¢u3uKY, XUMUU, OMOJIOTHH, TOHUMAHHUSI OCHOBHBIX TEHJICHLUUWA Pa3BUTUS 3KOHOMHMKHU U OOLIECTBEHHOM W3HH, MO3BOJISET
OpPUEHTHPOBATHCSA B COBPEMEHHBIX HU(PPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTHSIX, YBEPEHHO UCIIOIB30BaTh UX JUIsl JajdbHEHUIIEro
o0Opa3oBaHus U B OBCEIHEBHOM XU3HU. B TO e BpeMs OBJlaJieHue aOCTPaKTHBIMHU U JIOTUYECKU CTPOTUMHU KOHCTPYKIHUSIMU
anreOpbl U MAaTEMAaTUYECKOTO aHAIM3a PA3BUBAET YMEHUE HAXOAUTh 3aKOHOMEPHOCTH, 000CHOBBIBATh HCTUHHOCTD, IOKA3bIBAaTh
YTBEPXKACHUSI C MOMOUIbI0 HMHAYKLUHMUM U pacCykaaTh JeIyKTUBHO, HCIOJb30BaThb 0000IIEHHWE U KOHKPETH3aIHUIo,
abcTparupoBaHue U aHAJIOTHIO, (POPMUPYET KPEaTHBHOE M KPUTUYECKOE MBIILIJICHHE.

B xone u3ydenus yuebHOTO Kypca «Anrebpa U Hauaja MaTeMaTUYECKOTO aHAIHM3a» OOydaroluecs MOTy4YaloT HOBBIM OIBIT
pellieHUsI NPUKIAAHBIX 33/1a4, CAMOCTOSTEIIBHOTO TOCTPOEHUS MATEMaTUYECKUX MOJEJIEH pealbHBIX CUTYyalHi,
MHTEPIPETALMU TOJYUYCHHBIX PEIICHUH, 3HAKOMATCS C TPUMEPAMH MaTEMAaTUYE€CKUX 3aKOHOMEPHOCTEN B MPUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIMMUCS MAaTEMAaTUUECKUMU OTKPBITUSIMHA M UX aBTOPAMHU.

VY4eOuplii Kypc 007amaeT 3HAYUTEIBHBIM BOCHUTATEIBHBIM TOTCHIIMAIOM, KOTOPBIA peain3yeTcs KaK uepe3 ydeOHBIH
Matepuall, CocoOCTBYIOUIUI (OPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U yepe3 creuuPuKy ydyeOHOU NesTeTbHOCTH,
TpeOyrolel MPOAOHKUTEIIbHON KOHIIEHTPAILMM BHUMAHUS, CAMOCTOSITEIBHOCTH, AKKypPaTHOCTH W OTBETCTBEHHOCTH 32
MOJTYYEHHBIN PE3YIIbTAT.



B ocHoBe MeTonuku oOyueHus anreOpe U HauajaM MaTeMaTUYeCcKOro aHaINU3a JICKUT JAesITeIbHOCTHBINA MPUHIUI O0YUYCHHS.

B crpykType ydeOHOrOo Kypca «Anrebpa M Hauajga MareMaTHUECKOTO aHAM3a» BbIACIEHBI CICAYIONINE COAEpKaTeabHO-
MeToauveckue JuHuU: «Yucna u BbUUCHECHUS», «DYyHKIUMU W rpadukm», «YpaBHEHHS U HepaBeHCTBa», «Hawama
MaTEMaTUYECKOrO aHalin3a», « MHOXECTBa U JIOTMKa». Bce OCHOBHBIE CONEPKATEIbHO-METOINYECKNE JIMHUN U3Y4YarOTCs Ha
MPOTSHKEHUH JIBYX JIET 00y4YEeHUsI Ha yPOBHE CPEAHEr0 00IIEro 00pa3oBaHusi, €CTECTBEHHO JOIOIHSS APYT APyra U MOCTENEHHO
HACHIIIAsICh HOBBIMU TEMaMU U pasjiesiaMu. JlaHHbIN yueOHbIN KypcC SIBJISIETCS HHTETPAaTUBHBIM, TTOCKOJIbKY OOBEIUHSIET B ceOe
COJIep>KaHNE HECKOJIbKMX MAaTEMaTUYEeCKUX JUCIUIUINH, TAKUX KakK ajaredpa, TPUTOHOMETPHS, MAaTeMaTUYECKUI aHAJN3, TEOPHUs]
MHOXXECTB, MareMarudeckas joruka u apyrue. [lo mepe Toro kak oOydaroniyecss OBIAJIEBAIOT BCE 0o0Jiee MIUPOKUM
MaTeMaTUYECKUM armapaToM, y HUX MOCJIeI0BaTeIbHO (POPMUPYETCS U COBEPIICHCTBYETCSI YMEHUE CTPOUTH MAaTEMaTH4ECKYIO
MOJIETTb peabHOM CUTYaINH, IPUMEHSTh 3HAHUS, MOJTYYECHHBIC TIPU U3YYCHUH yUeOHOTO Kypca, AJIS PEIICHUS CAMOCTOSTEIHHO
chopMyIMpOBaHHON MaTeMaTUYECKON 3a/1a4H, a 3aTeM UHTEPIPETUPOBATH CBOI OTBET.

ConepxaTtenbHO-MeTOaUYEeCKass JUHUS «Yuciaa W BBIYUCICHHUS» 3aBepliacT (pOpMUPOBAHHE HABBHIKOB HCIOJIb30BAHUS
JNEeUCTBUTEIBHBIX YHUCEN, KOTOpOe ObUIO HaYyaTO Ha YPOBHE OCHOBHOTO 001Iero oOpazoBanusi. Ha ypoBHe cpemHero ooiiero
oOpa3oBaHus 0c000€ BHHUMaHHE yremnsieTcs (POPMUPOBAHWIO HABBIKOB PAllMOHATBHBIX BBIYHCIICHUN, BKJIIOUAIOIMIUX B CEOs
WCIIOJIb30BAaHUE PA3IMYHBIX (OPM 3alKMCH YHCIIa, YMEHHE JeNaTh MPUKUIKY, BBIMOJIHATH MPUOIMKEHHBIC BBIUYMCIICHUS,
OIICHWBATh YHCIIOBBIC BBIPAKCHHUS, padOTaTh ¢ MATeMAaTHYCCKHUMH KOHCTaHTaMHU. 3HAKOMbIC OOydYaroIIMMCS MHOXKECTBA
HaTypaJbHBIX, EJIbIX, PAITMOHAIBHBIX U JCHCTBUTEIBHBIX YHCEIT JOTIOTHIIOTCS MHOKECTBOM KOMILUIEKCHBIX uucel. B kaxmom
U3 OTUX MHOXECTB pPacCCMAaTPUBAIOTCS CBOMCTBEHHBIE €My CIHenu(PUUEeCKHe 3aJaddl W OIepaluu: JCJICHHE Harlelo,
OTIEpUPOBAHUE OCTAaTKaMU Ha MHOMKECTBE IICJIBIX YHCEJ, 0COOBIE CBOMCTBA pPAMOHAIBHBIX W HPPAIIMOHAIBHBIX YHCET,
apu(pMETHUCCKHE OTCPAlMH, a TaKKEC HW3BIICUCHUEC KOPHS HATypajJbHOW CTEMEHW Ha MHOXKECTBE KOMIUICKCHBIX YHCEI.
bnaromaps nocnenoBaTenbHOMY PaCHIMPEHUIO KPyTra UCTIOIB3YEMbIX YUCET U 3HAKOMCTBY C BO3MOXKHOCTSIMU UX TTPUMEHEHUS
JUTS peUISHHs Pa3IMYHBIX 3a/1a4 (OPMUPYETCS IPEICTABICHUE O €IUHCTBE MATEMAaTHKN KaK HayKH U €€ pOJid B TOCTPOCHUH
MoJIeNiell pealbHOTO MUPa, ITUPOKO UCTIONB3YIOTCS 0000IIEeHNE U KOHKPETH3aIlHSI.



JInnus « YpaBHEHUS M HEPABEHCTBa» PEAIU3yETCs Ha MPOTSHKEHUH BCErO O0yUYEHUS! Ha YPOBHE CPEAHETO 0011ero 00pa3oBaHus,
IOCKOJIBKY B Ka)KJI0M paszeine [IporpaMMel mpenycMOTPEHO pellIeHrne COOTBETCTBYIOLINX 3a/1ad. B pesynsrare oOydaromuecs
OBJIQJIEBAIOT PA3JIMYHBIMA METOJIaMU PELICHUS PALMOHAIBHBIX, UPPALMOHAIBHBIX, ITOKA3aTENbHbBIX, JOTApUPMUUECKUX U
TPUTOHOMETPUYECKUX YPABHEHMI, HEPABEHCTB M CUCTEM, a TAKXKE 3a/ad, COAEpKalux napamerpsl. [lodydeHHble ymMeHUs
IIMPOKO MCTIONB3YIOTCS IPU UCCIIEAOBAaHNU (PYHKIMN C TOMOIIbIO MPOU3BOJHOMN, PU PELICHUH IPUKIIAIHBIX 3a]1a4 U 3a]a4 Ha
HAXOXKJEHHE HAauOOJIbIIMX W HAaUMEHbIIMX 3Ha4eHU (yHKIuu. JlaHHas coaeprkaTesbHas JIMHUS BKIIIOYAET B ceOs TaKkKe
(bopMHpOBaHME YMEHUH BBIIOJHATH PACYETHI MO (QopMysaM, MpeoOpa3oBaHUsA PALMUOHAIBHBIX, HPPALMOHAIBHBIX H
TPUTOHOMETPUUYECKUX BBIPAKEHUN, a TaK)Ke BBIPAKEHUU, COAEpX AIIMX CTeNeHUu U Jiorapudmsel. bnaromaps u3yyeHuUro
anreOpanvyeckoro Marepuajna IPOUCXOIUT JajbHEWIlee pa3BUTHE AJITOPUTMUYECKOTO M a0CTPAaKTHOTO MBIIIICHUS
oOyuaromuxcsi, (OPMHUPYIOTCS HABBIKM JEAYKTHBHBIX PACCyKIEHUH, pabOThl C CUMBOJIBHBIMH (POpMaMu, MPEACTABICHUS
3aKOHOMEPHOCTEN M 3aBUCUMOCTEI B BUJE PABEHCTB M HEpaBEHCTB. AnreOpa npeiaraet 3p(OEeKTUBHbIE HHCTPYMEHTBI IS
pELIeHUS IPAKTUYECKUX U €CTECTBEHHO-HAYYHBIX 3314, HAIVISIIHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KAaK SI3bIKA HAYKH.

ConepxatenbHo-MeToau4ecKas JTHHUS « ODYHKIIUU U TpaduKu» TECHO MEperieTaeTcsi C APYyruMH JTUHUSMU y4eOHOTO Kypca,
MMOCKOJIbKY B KaKOM-TO CMBICIIE 3a1a€T MOCIEA0BATEIbHOCTh U3yUeHUsI MaTeprana. M3yueHne CTENeHHOW, OKa3aTelIbHOM,
Jorapu(pMUUYECKON ¥ TPUTOHOMETPUUECKUX (DYHKIUHN, UX CBOMCTB U TPpaUKOB, UCIIOJIb30BaHUE (PYHKIIUN JJIsl PEIICHUS 3a/1a4
U3 JIPYTUX y4EeOHBIX MPEAMETOB M PEaNbHON JKU3HU TECHO CBA3aHO KaK C MaTeMAaTUYECKUM aHAJU30M, TaK M C PEIICHUEM
ypaBHEeHUW U HepaBeHCTB. [Ipu 3Tom OombIioe BHUMaHUE yaensercs (OPMHUPOBAHUIO YMEHHs BBIpaXarh (HOpMyIamu
3aBUCUMOCTH MEX]ly Pa3IMUHBIMU BETUYMHAMU, UCCIICIOBATh MOJy4YeHHbIC (DYHKIIMHU, CTPOUTH UX rpaduxku. Marepuai sToi
COZICP)KATECIbHOM JIMHUM HAalleJIeH Ha pa3BUTHUE YMEHUW W HABBIKOB, IMO3BOJSIONIMX BBIPAXaTh 3aBUCUMOCTH MEXIY
BEIMYMHAMHU B Pa3IMYHON (popme: aHaIMTHYECKOH, Tpaduueckor u cioBecHOW. Ero m3yueHue crnocoOCTByeT pa3BUTHIO
AJTOPUTMUYECKOTO MBIIIJICHUS, CTIOCOOHOCTH K OO0OIICHUIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHUM.

ConepxarenbHass JmHHAA «Hadama Maremarndeckoro aHaiau3a» IO3BOJISIET CYIIECTBEHHO pAacCIIMPUTh KPYr Kak
MaTeMaTHYECKUX, TaK U MPUKIAJHBIX 33]a4, JOCTYIHbIX O0y4YarolMMCsl, TaK KaK y HUX HOSBJISETCS BO3MOXXHOCTb CTPOUTH
rpaduKy CIOXKHBIX (QYHKIHM, ONPEAEATh UX HAUOOBIINE U HAUMEHBIINE 3HAYE€HUS, BBIYUCIIATD IJI0Maan Guryp u o0bEMbI



TE€JI, HAXOAUThb CKOPOCTH M YCKOpPEeHHus IpoueccoB. [laHHas conep:KarenbHas JUHUSA OTKPBIBAET HOBBIE BO3MOYKHOCTH
IIOCTPOEHUS MaTEMAaTUYECKUX MOJICIIEN PeaIbHBIX CUTYALUH, T03BOJIAET HAXOAUTD HAWIYYlllee PELICHUE B IIPUKIIAJHBIX, B TOM
YUClIe COLMAIbHO-KOHOMUYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAaMH MaT€MaTHYECKOIO aHalIM3a CIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (HOPMATHHO-JIOTHUECKOTO M KPEAaTUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHUN PACO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOyyaroluecs y3HatoT O BbIIAIOIIMXCS PE3YNbTaTaX, MOJIyYEHHbIX B X0/1€
pa3BUTHUSI MAaTEMaTHKU KaK HAyKH, U 00 X aBTOpaXx.

ConepixarenbHO-MeToIMYeCKass JUHUS «MHOXeCTBa M JIOTUKa» BKIIOYAeT B CE0S DJIEMEHTHl TEOPUM MHOXKECTB MU
MaTE€MaTUYECKOU JIOTUKHU. T€OpETUKO-MHOXKECTBEHHBIE MPEIACTABICHUS MPOHU3BIBAIOT BECHh KypC IIKOJIBHOW MAaTeMaTUKHU U
MpeaaratoT Haubojee yHUBEPCAIbHBIN S3bIK, OObEUHSIOIINN BCE pa3eibl MATEMAaTUKU U €€ IPUIIOKEHUW, OHU CBSI3bIBAIOT
pasHble MaTeMaTU4YeCKUe IUCUMIUIMHBI M HX IPUIOKEHUsS B eauHoe nenoe. [lodromy BakHO 1ark BO3MOXKHOCTH
oOyyaroleMycs HOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHOM MaTEMaTHKU U UCTIOJIb30BaTh €T0 JIsl BBIPAKECHUS
CBOMX MbICHEN. JIpyrMM BaXKHBIM INPHU3HAKOM MAaTEMAaTUKU KaK HAyKH CJENyeT IMPU3HATh CBOMCTBEHHYIO €W CTPOrOCTh
00OCHOBaHHMH U CJEIOBaHUE OMNPEICIEHHBIM IMpaBWIaM IOCTPOCHUS JOKa3aTeNbCTB. 3HAKOMCTBO C DJJEMEHTaMH
MaTeMaTU4YECKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBILIUICHUS OOydYaroluXcs, MO3BOJISIET UM CTPOUTH CBOHU
paccy>kKJIeHusl Ha OCHOBE JIOTHUECKUX MPaBUJl, GOPMUPYET HABBIKK KPUTHUECKOTO MBIIIIJICHUS.

B yuebHOM Kypce «Anredpa u Hadyana MaTeMaTHIECKOTO aHaIN3ay MPUCYTCTBYIOT OCHOBBI MATEMaTHYECKOTO MOJCITMPOBAHUS,
KOTOPbIE TIPU3BaHbI CIIOCOOCTBOBATh (DOPMUPOBAHUIO HABBIKOB MOCTPOCHUSI MOJAENEH PEaTbHBIX CHUTYyaIlllil, UCCIEIOBAHUS
ATUX MOJIETIEH ¢ TIOMOIIIBIO armapara aareOpbl 1 MaTeMaTUYECKOTO aHAN3a, HHTEPIIPETAIIMN MOJTYUYEHHBIX pe3yIbTaToB. Takue
3aJIaHMsI BIUICTCHBI B KaXK/IBIH M3 Pa3/eiioB IIPOTrPaMMBI, TTIOCKOJIBKY BECh MaTepHasl y4eOHOTO Kypca ITUPOKO HUCIIONB3YeTCs
JUISL  pemieHUs TPHKIQJAHBIX 3a7ad. [lpw pemeHur peaqbHbIX MPAKTHYSCKHX 3aJlad  OOydJaroIuecs pa3BHUBAOT
HaOJIIOATeIbHOCTh, YMEHHUE HAXOIWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIONH30BaTh aHAJIOTHUIO, 0000IaTh U
KOHKPETU3UPOBaTh Tpobiemy. JlesTenbHOCTh 0 (POPMHUPOBAHUIO HABBIKOB PEIICHHs MPUKIATHBIX 3a/7a4 OpPraHu3yeTcs B
IpoIecce U3yUeHUs BCEX TEM YUEOHOTO Kypca «Anredpa v Hadyaiaa MaTeMaTHIeCKOro aHAIA3ay.



Ha u3ydenue yueOHOro Kypca «Anredpa u Hadajga MaTeMaTHyeCcKoro aHainnu3ay otBoautcesa 272 yaca: B 10 kimacce — 136 yacos
(4 yaca B Hesrenmo), B 11 kmacce — 136 yacoB (4 4yaca B HEJIEINIO).

®OPMbI YYETA ITPOI'PAMMBI BOCITMTAHUA

BocnurarenpHbli MOTEHIMA TpeaMeTa «AJIreopay peanu3yercs yepes:

. MPYBJICYCHNE BHUMAHUS 00yJaromrXcsl K ICHHOCTHOMY aCMEeKTy M3y4aeMbIX Ha YPOKax sSIBJICHUH, OpPTaHN3aIII0 HX
paboThl C MOTy4YaeMON Ha YpOKE COIMAILHO 3HAYMMOW WH(pOpMaIel — WHUIMHPOBAHUE €€ OOCYXICHWS, BBICKA3bIBAHMS
0Oy4JarOIIMMHCS CBOETO MHEHHSI IO €€ MOBO/Y, BEIPaOOTKH CBOETO K HEl OTHOIIICHHUS,;

. JAEMOHCTpaIri0  OOydJarommMcsi TPUMEPOB  OTBETCTBEHHOTO, TPAXKAAHCKOTO  TIOBENCHUS,  IPOSBICHUS
YeJIOBEKOJIIOOUS U T0OPOCEPACUHOCTH, Yepe3 MOI00P COOTBETCTBYIOIIUX TEKCTOB JIJIsl UTEHUS, 3a7a4 JJIsl PEIICHMsI, TPOOJIEMHBIX
CUTYaIHii Jy1s 00CYKICHUS B KJIACCE,

. NPUMEHEHUE Ha YPOKAaX MHTEPAKTUBHBIX (OpM paboThl ¢ OOyYaIOMIMMUCS: HHTEUICKTYadbHBIX WP,
CTUMYJIMPYIOLIMX I103HABATEIIbHYI0 MOTHUBALMIO OOYy4YarOLIUXCsl; AMCKYCCHUM, KOTOpbIE JAOT OOy4YaroUMMCS BO3MOXKHOCTH
nproOpeCTH OMBIT BeICHUS KOHCTPYKTUBHOI'O JIMAjora; rpynioBoi padoThl Wi pabOThI B Mapax, KOTOpPbIE ydaT 00ydarommxcs
KOMaHHOHM paboTe U B3aMMOIEHUCTBUIO C IPYTUMU 00YUaIOIUMHUCS;

. MHULIMUPOBAHUE U TOAJEPKKY HCCIIEIOBATENILCKOM MEATENIbHOCTH OOYyYaloLUXCsl B paMKaxX peaju3alud UMH
WHAVBUIYAIGHBIX W TPYIMIOBBIX HCCIEIOBATEIILCKUX MPOEKTOB, YTO JACT OOYyYarOIIMMCS BO3MOXHOCTH MPHOOPECTH HABBIK
CaMOCTOSITENTFHOTO PEIICHUS] TEOPETHUUYECKON MPOOJIeMbl, HaBbIK TEHEPUPOBAHUS U O(OpPMIICHHS] COOCTBEHHBIX HEH, HAaBBIK
YBOKUTEIHPHOTO OTHOIICHUS K YYXKHM HAesM, o(OpPMIIEHHBIM B paboTax APYTHX HCCIeqoBaTesieid, HaBBIK ITyOIMIHOTO
BBICTYIIJICHUS TIEpE]l ayTUTOPHEH, apryMEHTHPOBAHUS U OTCTAMBAHUS CBOCH TOYKH 3PEHHUS.

COAEPXAHUE YYEBHOI'O ITPEJIMETA



10 KJIACC
MHo:kecTBa M JIOTHKA

MHoOeCTBO, oOIepalvu HaJl MHOXKECTBAaMHM M HX cBoicTBa. Jlmarpammsl Ditiepa—Benna. IlpumeHeHME TEOpPETUKO-
MHOXECTBEHHOTO aIllapara sl ONMHCAHUsl pealbHBIX IPOIECCCOB W SBJICHUW, MPH PEIICHUH 3aJad U3 JPYyTHX y4eOHBIX
MPEIMETOB.

OHpCI[eJ'ICHI/IC, TeOpEMA, CBOMCTBO MaTE€MaTHYECKOIO O6’b€KTa, CJICACTBUC, 1OKA3aTCIIbCTBO, PABHOCHUJIbHBIC YPABHCHUA.

Yucia v BBIYUCJICHUSA

PanimonanpHbie uncna. OOBIKHOBEHHBIC U ACCATUYHbBIC APOOH, MPOLIEHTHI, OECKOHEUHBIE TTepruoandeckue apoou. [Ipumenenue
Ipo0Oeil ¥ MPOIIEHTOB JIJIsl PEIICHUS MPUKIIAIHBIX 33]1a4 U3 Pa3IMYHBIX OTpaciell 3HaHUN U peaTbHOU KU3HH.

JleficTBuTenpHbIe uncia. PanmoHanbHBIE W HUPpPAIMOHANBHBIE YKclia. Apu(pMETUYECKHE OIepanuu ¢ JAeHCTBUTEIbHBIMU
guciaamMu. Moyiib TeHCTBUTENBHOTO YHCIIa U €ro cBoicTBa. [IpnOnmkéHHbIe BRIYNCICHUS, MPABIIIa OKPYTIICHUS, IPUKUIKA U
OLICHKA PE3YJIbTaTa BEIYMCIICHUM.

Crenens ¢ 1enbiM nokazarenem. bunom Herorona. cnons3oBanue nmoaxossiieid GopMbl 3amucu AeHCTBUTEIIBHBIX YUCEIT TS
pEIICHUS TTPAKTUYECKUX 33/1a4 U NPEACTABICHUS TAHHBIX.

ApudmMernueckuii KOpeHb HaTypaJbHOW CTENEHU U €r0 CBOMCTBA.
CreneHb ¢ palMOHAJIIBHBIM IIOKA3aTeIeM U €€ CBOWCTBA, CTEIIEHb C ACHUCTBUTEIBHBIM I1I0KA3aTEIIEM.

Jlorapudwm uncna. Coiicta norapudma. JlecaTuuHble U HaTypaibHbIe TOrapu(MBbI.



CI/IHyC, KOCHUHYC, TAHI'CHC, KOTAHI'CHC YU CJIOBOT'O apryMcCHTA. ApKCI/IHyc, APKKOCHHYC M apKTAHI'CHC YMCJIOBOTO aprymMcCcHTaA.
YPaBHeHHﬂ N HEPABCHCTBA

ToxxnecTBa U TOXKIECTBEHHBIE MPEOOPA30BaHUs. YpaBHEHUE, KOPEHb YpaBHEHHs. PaBHOCHIIbHBIE YPAaBHEHHS U yPABHEHUS -
cnencreusd. HepaBeHCTBO, pellleHUE HEPABEHCTBA.

OcCHOBHBIE METOIbl pEIIECHUs ILEJbIX U JIpOOHO-pallMOHAJbHBIX YPABHEHMH W HEPABEHCTB. MHOIOWIEHBI OT OJIHOM
nepeMeHHo!. /leneHne MHOrowieHa Ha MHOTOWIEH ¢ ocTtaTkoM. Teopema besy. MHorouneHsl ¢ neiasiMu Ko3(@uirenramu.
Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BBIPAXKEHUH, COACPKAIIMX CTEIIEHU U KOPHHU.

Nppannonaneubeie ypaBHeHHs. OCHOBHBIE METO/IBI PELIEHUS HPPALMOHAJIBHBIX YPABHEHU.
ITokazarenpHble ypaBHeHNsS. OCHOBHBIE METOJIbI PEIICHUS NTOKA3aTEIbHBIX YPABHEHHI.
[IpeoOpazoBaHue BhIpaXKEHU, COJIEPIKAIINX JIOTapU(PMBI.

Jlorapudgmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PELLIEHUS JOTapU(PMUUECKUX YPABHEHU .

OcHoBHble  TpuroHomerpuueckue  Qopmynsl. [IpeoOpa3oBaHue  TPUTOHOMETPUYECKUX  BbIpakeHUH.  Pemenue
TPUTOHOMETPUYECKUX YPABHEHHUI.

Pemienne cucteM JNMHEHHBIX ypaBHEHMU. Marpuia CHUCTEMBI JIMHEWMHBIX ypaBHEHHW. Onpenenurens MaTpuubl 2X2, ero
T€OMETPUYECKUM CMBICII W CBOWCTBA, BBIYMCIICHUE €TI0 3HAYCHMs, NPUMEHEHHE OIPEACIIUTENS Ul PEUICHUS CHCTEMBI
JIMHEMHBIX ypaBHEHUW. PelleHue NpUKIagHbIX 3aJa4 C IOMOIIBI CHUCTEMBI JIMHEMHBIX ypaBHeHuW. lccienoBanue
IIOCTPOEHHOM MOJIEIIX C IIOMOLIBIO MATPHUILL U ONIPEAEITUTENCH.

[TocTpoenne maremMaTHuEeCKUX MOJEIIEN peajJbHOM CUTYAlMU C IOMOIIBIO YPAaBHEHUN U HEPABEHCTB. [IpuMeHeHne ypaBHEHUI
Y HEPABEHCTB K PEIICHUIO MAaTeMaTUYECKHUX 3a/1a4 U 3a/1a4 U3 PA3IMUHbIX 00J1acTel HAyKU U PeaibHOM KU3HH.



DOyHKUMU U TpaGUKH

Oynkuus, crnocoObl 3amanus ¢yHkuuu. B3aumuo oOpartabie (yHkiuu. Kommosumms ¢yskiuit. [paduk  yHKImu.
DnemeHTapHbIe MpeoOpazoBaHus rpauKoB (PyHKIUH.

OO6nacTte ompezaelieHus U MHOXKeCTBO 3HaueHui GyHkiuu. Hymu dynkuuu. [IpomexyTku 3HaKomocTOsHCTBA. UETHBIE U
Heu€tHble pynkumu. [lepuonnueckue Gpynkunn. [lpomexxy Tk MOHOTOHHOCTH (YHKITUU. MaKCUMyMbl U MUHUMYMBI ()Y HKITUH.
Haubomnbiee n HauMeHsblee 3Ha4eHusl QYHKIUHA Ha IPOMEKYTKE.

JIuneitnas, KkBajpaTuyHas U JpOOHO-TMHEHHAs (PyHKIMH. DIEMEHTAPHOE UCCIEJOBAHUE U MIOCTPOEHUE UX IPAPUKOB.

CreneHHast (pyHKLHS ¢ HATYpAJIbHBIM U LIETBIM MTOKa3areneM. E€ cBoiicTBa u rpaduk. ColicTBa U rpadMK KOpHS N-0i CTENEHU
KaK (yHKIMU OOpaTHOM CTENEHU C HAaTypaJIbHbIM MTOKa3aTesIeM.

[loka3zarenpHas u norapupmuueckas PyHKIIMU, UX CBOWCTBA U rpaduku. Mcnonb3zoBanue rpaukoB QyHKIMI 151 peIIeHUs
YpPaBHECHUM.

Tpuronomerpuueckasi OKpy>XHOCTb, OIIPE/IeTICHUE TPUTOHOMETPUIECKUX (DYHKITUN YHCIOBOTO apryMEHTa.
DyYHKIIMOHAIBHBIE 3aBUCUMOCTH B PEAIbHBIX MpoIeccax U sBiIeHUsX. [ padmku peaqbHbIX 3aBUCUMOCTEH.
Hauvajia maTreMaTu4ecKoro aHaJjmsa

[TocnenoBarenbHOCTH, CMOCOOBI 3a7aHUs TMOCJIENOBAaTENbHOCTEH. MeTonm MareMaTH4ecKoW HHIAYKIMH. MOHOTOHHBIE H
OTpaHUYCHHBIC MTOCIICA0BATEILHOCTH. MICTOpHS BOSHUKHOBEHUS MaTeMaTHUSCKOTO aHAIM3a KaK aHalin3a OECKOHEYHO MaJIbIX.

Apudmernueckass ¥ TeoMeTpudeckas mnporpeccud. beckoHeuHo yObIBaromasi reomeTpudueckas mnporpeccus. Cymma
O0eckOHEYHO yOBIBaOIIEH reoMeTpruuecKor mporpeccuu. JIMHeHHbINH 1 AKCIIOHEHIIMATBHBIN pocT. Uncio e. dopmyrna CIOKHBIX
IpOLEHTOB. Vcronb30BaHue NPOrpeCCru sl PELIEHUS PEAJIBHBIX 33/1a4 MPHUKJIAJHOTO XapaKTepa.



HenpepriBable pyHKIIMN 1 uX cBoicTBa. Touku pa3psiBa. AcHMNTOTH TpadukoB pyHKIuil. CBONCTBA PyHKIIMI HETIPEPHIBHBIX
Ha oTpe3ke. MeTo1 MHTEpBaJIOB JUIsl pelIeHNs] HepaBeHCTB. [ [prMeHeHne CBONCTB HENPEPBIBHBIX (PYHKIMN JIJIs1 PELLICHUS 3a/1au.

[lepBast u BTOpas npousBoAHbie GyHKIMU. OrnpeaeneHrne, reOMeTpUYECKU U PU3NYECKHUM CMBICI TPOU3BOAHON. YpaBHEHHE
KacaTeJbHOU K Tpaduky QyHKIIUH.

[IpousBonHbIe 3n1eMeHTapHbIX QyHKIMNA. [Iporu3BOIHAS CyMMBI, TPOU3BEACHUS, YACTHOTO M KOMIIO3UIIUU (DYHKIIUH.

11 KJIACC

Yuciia 1 BEIYUCTICHUSA

Harypanbsabie u 1ienple uncna. [IpuMeHeHne mpru3HakoB JEIMMOCTH MEJIbIX YHCEN, HAUOOJBIITNN OOIIMA JeauTeNb (1anee —
HO/) u nHaumens1iee ob1iee kparnoe (nanee — HOK), ocrarkoB mo Moaysto, anroputma EBkiuaa 1j1s peteHust 3a1a4 B LEIbIX
qucax.

Kommiekcuble uncia. AnreOpanueckasi U TPUTOHOMETpHUUEcKass (POPMBI 3alUCH KOMIUIEKCHOTO 4uciia. ApudMeTudeckue
orepalnuy ¢ KOMIUIEKCHBIMU unciamMu. M300pakeHne KOMITJIEKCHBIX YMCell Ha KOOpAWHATHOU Tuiockoctu. @opmyna Myaspa.
KopHu n-oifi creneHM W3 KOMIUIEKCHOTO 4Hcia. [IpuMeHeHMEe KOMIUIEKCHBIX YHCEN Jis peuieHus (U3UYECKUX M
r€OMETPUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA

Cucrema UM COBOKYNHOCTh YpaBHEHUN M HEpABEHCTB. PaBHOCWIIbHBIE CUCTEMBI M CHUCTEMBI-CIEACTBUS. PaBHOCHIIbHbBIE
HEPABEHCTBA.



OTOOp KOpHEl TPUTOHOMETPUYECKUX YPABHEHUH C IOMOIIBIO TPUTOHOMETPUYECKONM OKpY)KHOCTU. Pemienue
TPUTOHOMETPUUYECKUX HEPABEHCTB.

OcHOBHBIC MCTOAbI PCHICHUA ITOKA3aTCIbHBIX U JIOFapI/I(I)MI/I‘{CCKI/IX HCPABCHCTB.
OcHOBHBIC MCTOIbBI PCHICHUA UPPAINOHAJIBHBIX HCPAaBCHCTB.

OCHOBHBIE METOJBI PEIICHUSI CHCTEM U COBOKYIMHOCTEH palMOHAJbHBIX, HWPPALNOHANBHBIX, I[1OKA3aTEIbHBIX H
norapu(pMUYECKUX YpaBHEHUH.

YPaBHCHHH, HCPABCHCTBA U CUCTCMEI C ITapaMCTpaMU.

[IpumeHeHre ypaBHEHMI, CHCTEM U HEPABEHCTB K PEIICHUIO MaTeMaTHUECKUX 3a/1ad U 3a7a4 U3 pa3iIMuHbIX 00JacTeil HayKu
Y PEAJIbHOM KU3HU, UHTEPIPETALNS IOJTYYEHHBIX PE3YIIBTATOB.

DYyHKIUHN U TPaPUKHU

I'paduk komnosuuu pyHkuui. ' eomerpudeckue 00pas3bl ypaBHEHUI U HEPABEHCTB HA KOOPJAUHATHOW MJIOCKOCTH.
Tpuronomerpuueckue GyHKIUU, UX CBOMCTBA U TpadUKu.

['padpuueckue MeTobl pelieHUs: ypaBHEHUI U HepaBeHCTB. [ paduueckrie MeTobl peleHus 3aa4 ¢ napameTpaMu.

Hcnonp3oBanue rpagukoB GyHKINN 17151 UCCIEAOBAHMS TPOIIECCOB U 3aBUCUMOCTEMN, KOTOPHIC BO3HUKAIOT MPU PEIICHUH 3a1a4
W3 IPYyTUX YYEOHBIX MPEAMETOB U PeaJbHON KU3HHU.

Hauaja maTeMaTH4ecKOro aHaJm3a

[IpumeHeHre MpPOU3BOAHON K HUCCIENOBAaHUIO (PYHKIIMI HA MOHOTOHHOCTH M 3KCTpeMymbl. HaxoxaeHue HamOOJbIIEro u
HaMEHBILIEr0 3HAUEHUI HENPEPbIBHON (yHKLIMU Ha OTPE3KE.



[IpuMeHeHne TPOU3BOAHOM Il HAXOXKACHUSI HAWITYUIIIETO PEUICHUs B MPUKIAAHBIX 3a/1a4ax, JJIsl ONPEEICHUs] CKOPOCTU U
yCKOpEHUs poliecca, 3a1aHHOro (GopMysoi uin rpaduKoMm.

[lepBooOpa3Has, OCHOBHOE CBOMCTBO mepBooOpa3HbIX. [lepBooOpasHbie sneMeHTapHbIX (QyHKIUH. [IpaBuna HaxoxXaeHHs
EPBOOOPA3HBIX.

WNurerpan. ['eomerpudeckuii cMbIC UHTETpaia. Beruucienue onpenenéHnoro uHterpaia mno gopmyne Hetorona-Jleionua.
[Ipumenenre uHTErpaa g HaXoKICHUs IUTOIIaIeH TIIOCKUX PUTYp U 00bEMOB FreOMETPUUYECKUX TE.

[Tpumeps! pemenuit nuddepeHanbHbIX YypaBHEH!. MareMaTnueckoe MOAETUPOBAaHUE PeaIbHbBIX MIPOLECCOB C MOMOIIBIO
nu(depeHIrnanbHbIX ypaBHEHUM.

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS YYEBHOTI'O KYPCA «AJITEBPA U HAYAJIA
MATEMATHYECKOT'O AHAJIU3A» (YIDIYBJEHHBIA YPOBEHB) HA YPOBHE CPEJHEI'O OBIIIET'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskaaHCKOr0 BOCIMTAHUA:

c(hOpMHPOBAHHOCTH T'PAXKAAHCKON MO3ULIMK 00YUYaIOIIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO YJI€Ha POCCUICKOro 00I1IeCTBa,
Npe/ICTaBIEHUE O MAaTEMaTHYECKUX OCHOBAaX (DYHKIIMOHUPOBAHMS PA3JIUYHBIX CTPYKTYD, SABJICHUN, TPOLEAYP I'PAKIAHCKOTO



oOmecTBa (BBIOOPHI, OMPOCHI U APYro€), YMEHUE B3aUMOJIEHCTBOBATh C COLMAIBLHBIMU MHCTUTYTAMH B COOTBETCTBUU C MX
(GYHKIMSMHY U Ha3HAYEHUEM;

2) NATPUOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCUMCKON TIpa’KIaHCKOM MJIEHTUYHOCTH, YBaXKEHHUS K MPOLUIOMY M HACTOALIEMY POCCHHUCKOM
MAaTE€MaTHUKH, LIEHHOCTHOE OTHOILIECHUE K JOCTHXKECHUSAM POCCUHCKUX MAaTEMaTHKOB U POCCUMCKONM MAaT€MAaTUYECKOW IIKOJIbI,
MCIIOJIb30BAaHUE 3TUX JOCTHKEHUIN B IPYTMX HayKaX, TEXHOJIOTUSAX, cepax SIKOHOMUKH;

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:

OCO3HAHME JYXOBHBIX IIEHHOCTEM POCCUUCKOTO Hapoaa, CHOPMUPOBAHHOCTh HPABCTBEHHOIO CO3HAHMS, 3THYECKOTO
MOBEJICHUSI, CBS3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHXKEHUM HAyKH U ACSATEIbHOCTBIO YYEHOTO, OCO3HAHUE JINYHOTO
BKJIaJIa B MOCTPOCHUE YCTOMYMBOTO OyyIIIETO;

4) 3cTeTH4eCKOT0 BOCIIMTAHUSA

9CTCTUYCCKOC OTHOHMICHHUC K MHPY, BKIIHO4HAA I3CTCTHKY MATCMAaTHYCCKHX SaKOHOMepHOCTeI?'I, 06’beKTOB, 3ajgaq, pemeHI/Iﬁ,
paccymneHHﬁ, BOCIIPUUMYHUBOCTD K MATCMAaTUYICCKHUM ACIICKTaM PAa3JIMIHbIX BUAOB HCKYCCTBA,

5) pu3nveckoro BOCIUTAHUS:

c(hOpMHPOBAHHOCTh YMEHHsI NMPUMEHATH MaTeMaTHUECKUE 3HAHWS B MHTEPECAxX 3I0pPOBOTO M 0€30macHOTO 0Opasa >KW3HH,
OTBETCTBEHHOE OTHOIIIEHHWE K CBOEMY 3J0pPOBBIO (30POBOE MHUTaHWE, COATAHCUPOBAHHBIN PEXKUM 3aHATUA M OTAbIXA,
perynsipHas (u3udeckas aKTUBHOCTH), (DU3UYECKOE COBEPIICHCTBOBAHUE MPU 3aHITHSAX CIIOPTUBHO-03I0POBUTEIHLHOM
JNEATEIBbHOCTBIO;

6) TpynoBoro BocnuTaHus:



TOTOBHOCTH K TPY/Y, OCO3HAHHUE IIEHHOCTU TPYAOII00Hs, HHTEPEC K pa3lIuyHbIM chepam mpodeccrHoHaIbHON AesSTENbHOCTH,
CBSA3aHHBIM C MaTeMaTUKOW M €€ NPUIIOKEHUSMU, YMEHHE COBepIlaTh OCO3HAHHBIM BbIOOp Oyayuied mnpodeccun u
peaau30BbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUJIaHbl, TOTOBHOCTh M CHOCOOHOCTh K MAaT€MaTH4YeCKOMY OOpa30BaHUIO U
caM000pa30BaHUIO0 HAa MPOTHKEHUH BCEW KU3HU, TOTOBHOCTh K AKTMBHOMY YYacTHIO B PEIICHWH MPAKTUYECKUX 3aad
MaTeMaTH4ECKON HAalIPABJICHHOCTH;

7) KOJIOrHY€eCKOr0 BOCIIMTAHUSA

c(OPMHUPOBAHHOCTh 3KOJIOTUYECKON KYJIbTYpPbl, IOHUMAHUE BIMSHUSA COLMAIbHO-?KOHOMUYECKUX IPOIIECCOB HA COCTOSHUE
IPUPOTHON U COLMATBHOM Cpe/ibl, 0CO3HAHUE [I00ATbHOIO XapaKTepa 3KOJIOTHYECKUX TPOOJIeM, OPUEHTALINS HAa IPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWM U1 peleHus 3a7ad B OOJACTH OKpPYKAOUIEH Cpelibl, TUIAHUPOBAHUE MOCTYIKOB M OIEHKH HX
BO3MOYKHBIX MOCJENCTBUM ISl OKPYKAIOIIEN CPENBL;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHM M OOILECTBEHHOM
NPAKTUKH, TOHUMaHUE MaTEeMAaTHYECKON HayKU Kak c(pepbl UeJIOBEUECKON NEATEIbHOCTH, ATANOB €€ pa3BUTHUS U 3HAUUMOCTH
JUTSL pa3BUTHUS IMBWIIM3ALMH, OBJIAJICHUE A3BIKOM MaTEMaTUKN U MaTeMaTU4YECKOW KyJIBTYpOM KaK CpeICTBOM MO3HAHUS MHPA,
TOTOBHOCTh OCYLIECTBIISITh TPOEKTHYIO M UCCIIEI0OBATENBCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3VYJIBTATHI

Ilo3HaBaTe/ibHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eiiCTBUS



ba3oBble JJornueckue aelcTBUS:

BBIABJIAATE M XAPAKTCPU30BATHL CYHICCTBCHHBLIC IIPU3HAKK MATCMATHYCCKHUX O6’beKTOB, HOHﬂTHﬁ, OTHOILICHU I MCKIY
ITOHATHUAMU, (1)OpMYJ'II/Ip0BaTB OIIPpCACICHUA HOHHTPIfI, YCTaHaBJIMUBATb CYIHGCTBGHHBIﬁ IMPU3HAK KJIaCCI/I(bI/IKaHI/II/I, OCHOBaHUsA
JIIA O606HI€HI/I$I N CPpAaBHCHHA, KPUTCPUH IIPOBOAUMOTO dHAJIN34,

BOCIIPUHUMATh, (GOPMYITUPOBATh U MPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U OTPUIIATEIIbHBIC, EAMHUYHBIC, YaCTHBIC U
o01111e, yCIOBHBIE;

BBIABJIATE MATCMATHYCCKUC 3aKOHOMCPHOCTH, B3dMMOCBA3WM W IPOTUBOPCUHHA B (1)aKTaX, JAaHHBIX, Ha6JIIOI[eHI/I$IX )51
YTBCPKACHUAX, IpEIaraTb KPpUTCPHUU AJIS1 BBISABJICHUSA 3aKOHOMepHOCTCﬁ u HpOTHBOpC‘-IPIfI;

JIeTIaTh BBIBOABI C MCIOJIb30BAHMEM 3aKOHOB JIOTHMKH, IEYKTUBHBIX U MHAYKTUBHBIX YMO3AKIIOUCHUH, YMO3AKIIOUEHUN 10
aQHAJIOTUH;

MPOBOJAUTH CAMOCTOSITEJILHO JIOKA3aTehCTBA MAaTEeMaTHMUECKUX YTBEpXKICHUM (MpsIMbIe U OT MPOTHUBHOTO), BHICTPAUBAThH
apryMEHTaIlUI0, PUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BBIBOJIBL;

BBIOMpaTh CIIOCO0 pelIeHus yueOHOM 3a/1a4uu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHMS, BRIOMPATh HAOO0JIee TTOIXOIAITNN
C Y4€TOM CaMOCTOSTSIIBHO BBIJICIICHHBIX KPUTEPHCB).

Ba3oBble uccienoBare/ibcKHe AelCTBUA:

HCIIOIb30BaTh BOIPOCHI KaK HCCIEAOBATEIbCKMM HMHCTPYMEHT TO3HaHUS, (OPMYJIMPOBATh BOIPOCH], (PUKCHUpYIOIIHE
MPOTHUBOpEUre, MPOOIEMy, YCTAHABINBATh UCKOMOE U JTAHHOE, (POPMUPOBATH THIIOTE3Y, apPTYMEHTUPOBATH CBOIO IMO3HIIHIO,
MHEHUE;

MPOBOAUTH  CAMOCTOSITENIBHO — CIUIAHMPOBAHHBIM ~ SKCIIEPUMEHT, HCCIECJOBAHUE 10 YCTAHOBJIEHHID OCOOEHHOCTEM
MaTeMaTH4eCKOTO0 0OBEKTA, SIBICHHUS, IPOLECCA, BBIABICHUIO 3aBUCUMOCTEN MEXKy 0OBEKTaMU, SIBICHUSMHU, IPOLIECCAMU;



CaMOCTOSATENIbHO (POpPMYIMpPOBaTh O0OOIIEHUS M BBIBOABI MO PE3yibTaTaM MPOBEAEHHOTO HAONIONCHUS, HWCCIICIOBAHMS,
OLICHUBATh JIOCTOBEPHOCTD MOITYUYEHHBIX PE3YIbTATOB, BEIBOJIOB U 0000IIECHNUI;

IPOTHO3UPOBATH BOBMOXXHOE Pa3BUTHE MPOIIECCA, @ TAKKE BBIIBUTATh MPEITOIOKEHUS O €r0 Pa3BUTHUU B HOBBIX YCJIOBHSIX.
Pabora c nunpopmanmei:
BBISIBIISATD Je(OUIIUTH HHGOPMAIIUH, JTAaHHBIX, HEOOXOIUMBIX JIJIsl OTBETA HA BOIIPOC U ISl PEIICHUs 3a/1a4H;

BBHIOMpPATh MHGOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THUIIOB, aHAIU3UPOBATh, CUCTEMATHU3WPOBATh M WHTEPIPETUPOBATH
uH(}OpMAITNIO Pa3TUYHBIX BUAOB U (POPM MPECTABICHUS;

CTPYKTYypHUpOBaTh HHGOPMAIIUIO, MPEACTABIATH €€ B pa3IMUHbIX (popMax, WILUTIOCTPUPOBAThH TpaduyuecKy;

OIICHUBATh HAJIEKHOCTH WHMOPMAIIMH TTI0 CAMOCTOSITENIbHO CHOPMYIIUPOBAHHBIM KPUTEPHUSM.

KomMmyHHMKaTHBHBIC YHHBEpPCaJbHbIE Y4eOHbIE JeHCTBUS
OO0wmenne:

BOCIIpMHUMATb H (bOpMy.HI/IpOBaTI) CY’KIACHHA B COOTBCTCTBUU C YCIOBUAMHU U HCIIMH O6IlIeHI/I$1, SICHO, TOYHO, I'PaMOTHO
BBIpAXXAaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W IIMCBbMCHHBIX TCKCTAX, AdBATh IIOACHCHHUA II0 XOAY PCIICHHUSA 3aaadu,
KOMMCHTHUPOBATH HOJ'Iy‘—ICHHBIﬁ pe3yibTar,

B X0J1€ 00CYKICHHS 3a7]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIAEMOU TeMBbI, MPOOJIEMBbI, pEIIIaeMO 3a/1a49H, BHICKA3bIBATh UJIEH,
HaIlleJICHHBIC HA TIOWCK PEIIECHUs, COTIOCTABIISITH CBOU CYXKACHUS C CYXKISHUSIMHU IPYTUX YUYACTHUKOB JHAJIOTA, OOHAPYKHBATh
pasuymre U CXOACTBO MO3ULIUMA, B KOPPEKTHOU (hopMe PopMyIUpOBaTh PA3HOTIIACHS], CBOU BO3PAKECHUS;



MMPCACTABIATh PE3YJIbTaTbl PCIICHUA 3aa4H, SKCIICPUMCHTA, MCCICAOBAHUA, ITPOCKTA, CAMOCTOSATCIIbHO BBI6I/IpaTB (1)OpMaT
BBICTYIUICHUSA C yLIéTOM 3aa4 IIPC3CHTAIUN U 0COOCHHOCTEH AyIUTOPHH.

PeryasiTuBHBIE YHUBepPCAJIbHbIE YUeOHbIE J1eiiCTBUSA
Camoopranusanus:

COCTAaBJIATH ILJIaH, aJITOPUTM PELIECHUS 3a/1aul, BBIOMPATh CIIOCOO PEIICHUs C YUYETOM HUMEIOIUXCA PECYPCOB U COOCTBEHHBIX
BO3MO)XHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELIEHUH C YYETOM HOBOM MH(POPMALIUU.

CaMOKOHTPOJ/Ib, IMOIIUOHAILHBIA HHTEJLICKT:

BJIaJIETh HaBBIKAMU MMO3HABATEILHON peIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JACHCTBUM M MBICIUTEIIBHBIX MPOIIECCOB, UX
pE3yabTaToB, BIaJETh CIOCO0AMU CaMONPOBEPKH, CAMOKOHTPOJISI MPOLIECCA U PE3YJIbTaTa PEIICHHU] MaTeMaTHYECKOU 3a1a4u;

MIPEABUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPH PELIEHUN 3a7a4l, BHOCUTH KOPPEKTUBBI B AEATEIBHOCTh HA OCHOBE
HOBBIX OOCTOSITENIbCTB, IaHHBIX, HalIEHHBIX OLIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHHMBATh COOTBETCTBUE PE3yJbTaTa LN U YCIOBUAM, OOBSICHATh MPUYNHBI TOCTHKEHUS WM HEJOCTHKEHUS PE3yIbTaTOB
JesITeIbHOCTH, HaXOJIUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas AECATCJIBbHOCTD:

MOHUMATh 1 UCTIOJIB30BATh MPEUMYIIIECTBA KOMAaHHOW U MHANBUAYAJILHON paOOThI IPU PEIICHUH YIEOHBIX 3a/1a4, TPUHUMATh
eJdb COBMECTHOM JESTENbHOCTH, IUIAaHUPOBAaTh OPraHU3AlMI0 COBMECTHOM paloThl, pachpeleisTh BHIBI padoT,
JIOTOBApUBATHCS, 00CYKIATh MPOLIECC U PE3YJbTaT padoThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOJIEH;



y4acTBOBaTh B IPyMNIOBLIX Gopmax paboTsl (00CyKaeHHs, 0OMEH MHEHHM, «MO3TOBBIEC IITYPMbD» U UHBIE), BHIIOTHATH CBOIO
4yacTh pabOTHI U KOOPJUHUPOBATH CBOM JEHCTBUS C IPYTUMU YIEHAMU KOMaH/1bl, OLIECHUBATh KaY€CTBO CBOETO BKJIA1a B OOIIMI
IOPOIYKT MO KPUTEPUSAM, CHOPMYITHPOBAHHBIM yUaCTHUKAMU B3aUMOJICHCTBUSI.

HPEIMETHBIE PE3YJIbTATDBI

K koniry oOyuenus B 10 kiacce 00ydaromuiics MOIyYUT CHEIYIOLUIME MPEAMETHBIE PE3YNbTAThI IO OT/IEIBHBIM TEMaM pabouei
porpaMMbl y4eOHOTO Kypca «Anredpa 1 Hayajia MaTeMaTHUeCKOTO aHaJIN3a:

Yucaa v BLIYUCJICHUSA:

CBOOOIHO ONIEPUPOBATH MOHITHIMU: PAllMOHATBHOE YU CIIO, OECKOHEUHAs TIEpUOANYEcKas IpoOb, MPOIEHTHI, HPPAIMOHATBHOE
YUCJI0, MHOYKECTBA PALIMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJb JEUCTBUTEIBHOIO YHCIIA,

MPUMEHSTH JPOOU U MPOIEHTHI JIJIS PEIICHUS MPUKIIAIHBIX 33]1a4 U3 Pa3IMYHBIX OTpACIel 3HaHUN U peabHON KU3HH,
MIPUMEHSTH TPUOTMKEHHBIC BRIYUCIICHHUS, PABUIIA OKPYIVICHUS, IPUKUKY U OIEHKY Pe3yJIbTaTra BEIYUCIICHHIA,

CBO6OI[HO OIICPUPOBATL TMOHATUCM: CTCIICHb C NCJIbIM IIOKA3aTCJIICM, HWCIIOJIb30BATh IMMOAXOISAITYIO (I)OpMy 3al1nucu
HCﬁCTBHTCHBHBIX YUCCI AJIA pCHICHUSA ITPAKTUYICCKUX 3a1a4 U IPCACTABIICHUA JaHHBIX;

CBOOOZHO OMEPUPOBATh MOHATUEM: APU(PMETUUECKUN KOPEHb HATYpaIbHOU CTEIEHU;
CBOOOZHO ONIEPUPOBATH MOHATUEM: CTETICHb C PAllMOHAIBHBIM [TOKa3aTesIeM;

CBO6OI[HO OIICPUPOBATH IOHATHUAMMU: norapmbM quciia, A€CATUYHBIC U HATYypPaJIbHBIC JIOI‘apI/I(I)MBI;



CBOOOZHO ONEPUPOBATh MOHATUSIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC YHUCIOBOIO apryMEHTa;
ONEPUPOBATH IMOHATUAMHU: APKCUHYC, APKKOCUHYC U aPKTAHTECHC YMCIOBOTO apTyMEHTA.
YpaBHeHMs U HEPABEHCTBA:

CBOOOZHO OIEPUPOBATh MOHSATUSAMU: TOXKAECTBO, YPAaBHEHHE, HEPABEHCTBO, PABHOCWJIbHBIE YpPAaBHEHHS W YypaBHEHMS -
CJIEICTBUS, PABHOCWIbHBIE HEPABEHCTBA,

IIPUMCHATL Pa3JIWMYHBIC MCTOABbI PCHICHUA pPalWOHAJIBHBIX H IIpO6HO-paI_[I/IOHaJIbHI>IX ypaBHeHHﬁ, IIPUMCHATE MCTOI
HHTCPBAJIOB IJIA pCHICHUA HCPABCHCTB,

CBOOOIHO OIEPHUPOBATh MOHATHUSIMH: MHOTOWICH OT OJHOH TEPEMEHHOW, MHOTOUWICH C LEIBIMH KOA((UIIMEHTaAMH, KOPHH
MHOTOWICHA, TPUMEHSTD JICJICHHE MHOTOWICHA Ha MHOTOWIEH C OCTarkoM, TeopeMy besy m Teopemy Buera mist pemeHus
3a/1a4;

CBOOOZHO ONEpHUpPOBATh MOHATUSIMHU: CUCTEMA JIMHEWHBIX YpPaBHEHUW, MaTpHIla, ONpPENEIUTENb MATpULbl 2 X2 U €ro
reOMETPUYECKUI CMBICH, HCIIOJNb30BaTh CBOWCTBA ONpPENENUTENs] 2 X 2 JUIsl BBIYMCIEHHUS €r0 3HAUEHHUs, INPUMEHSATH
ONPENEIUTENN I PELICHUS CUCTEMBI JIMHEHHBIX YPAaBHEHUM, MOACIMPOBATH PEAJIbHBIE CUTYallMH C IOMOILIBIO CUCTEMBI
JMHEWHBIX YPAaBHEHHI, HMCCIEIOBATh MOCTPOCHHBIE MOZEIM C TMOMOILBI) MAaTpUIl U ONPEACIIUTENIEH, UHTEPIPETUPOBATH
IIOJIyYEHHBIN PE3YJIBTAT;

MCIIOJIb30BaTh CBOMCTBA JIEHCTBUN C KOPHSAMH JIJIs1 IPEOOPA30BAHUS BHIPAKEHUMH;
BBITIOJIHATH MPEOOPA30BaHUS YUCIOBBIX BRIPAXKEHUMN, COAECPKAILUX CTETIEHHU C pallMOHAJIbHBIM MTOKa3aTeeM;
MCII0JIb30BaTh CBOMCTBA JOrapuMOoB Uisl MpeoOpa30BaHUs IOTApU(DMHUUECKUX BBIPAKECHUI;

CBOOOZHO OIEpPUPOBATh MOHATUAMH: UPpPALMOHAJIbHBIC, MOKA3aTelbHbIE U JIOTapu(PMHUUECKUE ypaBHEHUS, HAXOAUTh HUX
pPELICHUS C OMOILBIO PABHOCHIIBHBIX NEPEXOA0B UM OCYLIECTBIISAA NPOBEPKY KOPHEW;



MPUMEHSTH OCHOBHBIEC TPUTOHOMETPUUECKUE (POPMYIIBI JIJ1s1 MpeoOpa3oBaHMsi TPUTOHOMETPHUECKHUX BBIPAKECHU;

CBOOOTHO OMNEPHPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE, MPUMEHSITh HEOOXOAUMBIC (OPMYNbI ISl PELICHHS
OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX YPABHEHUN;

MOICIINPOBATH pCAJIbHBIC CUTYAlIUH HaA A3bIKC aJIFe6pI>I, COCTAaBJIATH BBIPpAXKCHHA, YPABHCHUS, HCPABCHCTBA 110 YCJIOBUIO 3a1a49H,
HCCICA0BATh ITIOCTPOCHHBIC MOACIIN C UCIIOJIB30BAHNUCM allllapaTra aJIFC6pBI.

DOyHKUUM U rpaduku:

cBOOOJTHO OINEpUpPOBaTh MOHATUAMM: (QYHKIMS, CIOCOOBI 3aJaHusd (YHKIMH, B3aUMHO OOpaTHble (YHKIMH, KOMIIO3MIIHS
¢byHkuui, rpaduk GyHKIUHU, BBIIOIHATh AIEMEHTApHbIE MpeoOpa3oBanus rpadukoB QyHKIUNI;

CBOOOIHO ONEPUPOBATH MOHATHSIMU: 00JIACTH ONPEACIICHNUS U MHOKECTBO 3HAYEHUN (PyHKIMH, HYTH (QYHKUIHUU, TPOMEXYTKH
3HAKOTIOCTOSIHCTBA;

CBOOOZHO ONEpPUPOBATH MOHATUIMU: YETHBIE U HEUETHBIE (PYHKIMU, IEPUOAUYECKHE QYHKIUHU, TPOMEKYTKH MOHOTOHHOCTH
(GYHKIMHM, MAKCUMYMbI 1 MUHUMYMBI (DYHKIIMH, HauOOJIbllIee M HAUMEHbLIee 3HaYeHNe (PYyHKLIUU Ha IPOMEXKYTKE;

CBOOOIHO OTIEPUPOBATH MOHATUAMHU: CTENIEHHAs! (PYHKIIMSI C HATYpaIbHBIM U IIEJIBIM ITOKa3aTesieM, rpaduK CTETIEHHON (PyHKITUH
C HaTypaJbHBIM W IICJIBIM TOKa3zarejeM, Tpaduk KOpHS N-OM CTeNmeHW Kak (DyHKIHUHM OOpaTHOM CTENEHU C HaTypajJbHBIM
MTOKAa3aTeNEM;

OTICpUPOBATH MOHATUSAMH: JTUHEHHAS, KBaIpaTHUHAS U APOOHO-TMHEHHAs (DYHKIIUH, BBITIOTHATE JJIEMEHTAPHOE MCCIICOBAHHUEC
Y TIOCTPOCHUE UX TPA(UKOB;

CBOOOIHO OMEpUPOBAaTh MOHATUSMU: MTOKa3aTeabHask U JorapudpmMuueckas GyHKIUU, UX CBOMCTBA U TpadUKH, UCTIOIb30BaATh
uX rpaduKy A7 perieHus ypaBHEHUI;



CcBOOOTHO OMNEpPUPOBATH MOHATUSAMU: TPUTOHOMETPUYECKAS OKPY>KHOCTH, OMNPEACIICHUE TPUTOHOMETPHUUECKUX (YHKITHI
YHUCJIOBOTO apryMEHTa,

UCIOJIb30BaTh Ipaduku GYyHKUMN ISl UCCIEAOBAHUS MPOIIECCOB M 3aBUCUMOCTEH MPU PEIICHUH 3aj]lad U3 JPYruX y4eOHbIX
PEIMETOB U peaIbHOM KU3HU, BEIpAKaTh (OpPMYyJIaMU 3aBUCUMOCTH MEXIY BETMYMHAMU;

Havana mareMaTu4ecKOro aHaJm3a:

cBOOOTHO OIEpUpOBaTh MOHATHAMH: apudmMeThyeckas U TeOMEeTpUUecKas Mporpeccusi, OECKOHEYHO yObIBarouias
reoMeTpuYecKas Mporpeccusl, JIMHEWHbBINA U SKCIIOHEHIMATIBHBIN pOCT, (pOopMya CIOKHBIX TPOLIEHTOB, UMETh MPEACTABICHHUE
O KOHCTAHTE;

HCIIOJIB30BATh IMPOrpCCCrM JJIA PCUHICHUA PCAJIBHBIX 3aaa4 IIPUKIAAHOIO XapaKTepa,

CBOOOJTHO OMEPUPOBATh MOHATUSIMU: TMOCIEAOBATEIHLHOCTh, CIOCOOBI 3aJaHUsl MOCIEAOBATEIHLHOCTEH, MOHOTOHHBIE U
OTpaHUYCHHBIC MOCIIEIOBATEILHOCTH, IIOHMMAaTh OCHOBBI 3apOXKICHUS MaTeMaTHYECKOTO aHall3a Kak aHain3a 0€CKOHEYHO
MaJbIX;

CBOOOIHO OMEpUPOBATh MOHATUSIMHU: HEMPEPBIBHbIE (PYHKIIMH, TOUYKH pa3pbiBa Tpaduka (yHKIUU, aCUMOTOTHI rpaduka
yHKuMM;

CBOOOZHO OMEepUpPOBaTh MOHATHEM: (PYHKIIMS, HETIPEPBhIBHAS HA OTPE3Ke, MPUMEHSITh CBOMCTBA HEMPEPBIBHBIX (DYHKUUN IJIs
peleHns 3a1ad;

CBOOOHO OTIEPUPOBATH MOHATUSIMHU: TIEPBasi K BTOPasi MPOU3BOAHBIC (DYHKIINU, KacaTeabHas K rpaduKy (yHKIUY;

BBIUHCTIATh TPOU3BOIHBIE CyMMBI, TPOW3BEIACHHS, YaCTHOTO M KOMMO3UIIMHM JBYX (YHKIMH, 3HATH MPOWU3BOIHEIC
AIIEMEHTAPHBIX (PyHKIUH;

UCIIOJIb30BaTh FEOMETPUUYECKUN U (PU3UYECKUN CMBICI POU3BOIHOM [T pEIICHHUS 3a/1au.



MHo:xecTBA M JIOTHKA:
CBO6OI[HO OIICPUPOBATH NTOHATUAMMN: MHOKCCTBO, OIICpallMi Ha/l MHOKCCTBAMMU,

HCIIOIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmapar Jyisl OMUCAaHUs PEabHbBIX MPOIIECCOB U SBJICHUM, IPU PEIICHUU 3a7a4 U3
JPYTUX y4eOHBIX MTPEIMETOB;

CBO6OI[HO OIICPHUPOBATH IMOHATHUAMU: OIIPCACICHHUC, TCOPEMA, YPAaBHCHHUC-CIICACTBHC, CBOMCTBO MAaTE€MaTHY€CKOTO O6’beKTa,
A0Ka3aTCJIbCTBO, paBHOCUJIbHBIC YPABHCHUA M HCPABCHCTBA.

K kon1ty oOyuenust B 11 ky1acce 00y4aromuiicst MOIYUUT CIASAYIONINE MPEIMETHBIC PE3YIbTaThl IO OTACIBHBIM TEMaM pabouei
MporpamMmbl y4eOHOTo Kypca « AnreOpa 1 Hayanaa MaTeMaTU4eCKOro aHalIn3ay:

Yucja v BLIYUCJICHUSA

CBOOOJTHO ONEPUPOBATH MOHSATUAMU: HATypajJbHOE U I1I€JI0€ YMCII0, MHOKECTBA HATYPAJIbHBIX U ILIEJIbIX YUCEII, UCIIOJIb30BaTh
npusHaku neaumocty nenbix yncen, HOJ u HOK HatypanbHbIX uncen sl pelieHus 3aaa4, IpUMEHATh alroputM EBKinaa;

CBO6OI[HO OIICPUPOBATL IMOHATUCM OCTATKa IO MOAYJIIO, 3allMCbIBAThL HATYPAJBHBIC 4YHWCJIda B PA3JIMYHBIX ITO3UIIMOHHBIX
CHUCTCMaX CUHHUCIICHMUAA,

cBOOOTHO ONEPHUPOBATH MOHATHUAMHU: KOMIUIEKCHOE YUCIIO U MHOXKECTBO KOMIUIEKCHBIX YHUCEIN, MPEICTABIATh KOMIUIEKCHbIE
qycia B alreOpandyeckoil 1 TPUrOHOMETpUYECKo (hopme, BBIOTHATh apu(pMeTHdecKkue onepanuu ¢ HUIMU U U300paxkarh Ha
KOOPAMHATHOM IUIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:



CBO6OI[HO OIICPUPOBATL NOHATUAMHN: HPPALUOHAJIBHBIC, ITOKA34TCJIbHBIC U J'IOFapI/ICI)MI/IquKI/Ie HCPABCHCTBA, HAXOAHUTb HX
peuICHu:A C IIOMOIIBIO PAaBHOCHUIIBHBIX IICPCXOJ0B,

OCYIIECTBIISATH OTOOP KOPHEH MpHU PEeIIeHUH TPUTOHOMETPUUYECKOTO YPaBHEHHUS,

CBO6OI[HO OIICPHUPOBATHL ITOHATHCM TPHUTOHOMCTPHUYCCKOC HCPABCHCTBO, IIPUMCHATH HGO6XOIII/IMBIG (bOpMYHBI ML pCHICHUA
OCHOBHBIX THIIOB TPUT'OHOMCTPHYCCKUX HCPABCHCTB,

cBOOOIHO ONIEPUPOBATH MOHATUSAMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUH U HEPABEHCTB, PABHOCUJIbHBIE CUCTEMBI M CUCTEMBI -
CIENCTBUSA, HAXOAWUTh PEIICHUS CHCTEMBI M COBOKYIHOCTEM pPalMOHAJIBHBIX, HPPALMOHAIBHBIX, I0Ka3aTEIbHBIX U
norapu(pMUUECKUX YPaBHEHU U HEPABEHCTB;

peuiath palvoOHAIbHBIC, UpPpAIlMOHAIbBHBIC, TOKa3aTeldbHbIE, JOTapUPMUUECKUE U TPUTOHOMETPUUECKUE YpaBHEHUS U
HEpPABEHCTBA, COJIEpkKAIIUE MOIYIIH U MTAPAMETPBHIL;

MPUMEHSTH TpauuecKrue METOIbI JIJIsl PEIIeHNs YPaBHEHUN U HEPABEHCTB, a TAKXKE 3a7a4 C MapaMeTPaMu;

MOJIETTUPOBATh pealibHbIC CUTYAIIMH Ha A3BIKE ajIreOpbhl, COCTABISATh BRIPAKEHUS, YPABHEHUS, HEPABEHCTBA M UX CUCTEMBI TI0
YCIJIOBHIO 33/1a4H, UCCIIEIOBATh MOCTPOEHHBIE MOJIETTH C UCTIOJB30BaHUEM alnapara ainreOpbl, MHTEPIPETUPOBATH MOy YCHHBIN
pE3yIbTAT.

DYyHKIUM U TPAPUKH:

CTPOUTH rpaPUKHA KOMIO3UIUU QYHKIUN C TOMOUIBIO AJIEMEHTAPHOI0 UCCIIEIOBAaHUS U CBOMCTB KOMITO3UIIMH JIByX (DYHKIIMIA;
CTPOUTH FEOMETPUYECKHE 00pa3bl ypaBHEHUIN U HEPABEHCTB Ha KOOPJAMHATHOM MJIOCKOCTH;

cBOOOJTHO ONIEPUPOBATH MOHATUSAMU: I'Pa(UKN TPUTOHOMETPUUECKUX (YHKIIMIMA;

OPUMEHATH (PYHKIUU ISl MOAEITUPOBAHUS U UCCIIEI0OBaHUS peajlbHbIX IIPOLIECCOB.

Havana mareMaru4ecKoro aHaJjm3a:



MCIIOJIB30BaTh MMPOU3BOIHYO JIJISl UCCIIE0BaHUS (DYHKIIMA HA MOHOTOHHOCTb M 3KCTPEMYMBI;
HAXOIUTh HAMOOJIbIIIEE U HAUMEHbIIIEe 3HaUeHUs (DYHKIIMH HETIPEPHIBHOM HA OTPE3KE;

HCIIOJIB30BaTh IIPOU3BOAHYIO JUIA HAXOXKIACHHA HAWJIYYIICTO PCHICHHWA B IIPUKIAAHBIX, B TOM YHUCJIC COLMUAJIBHO-
9KOHOMHYCCKHUX, 3ada4ax, IJIA OIIPCACICHUA CKOPOCTHU U YCKOPCHHA IIPOICCCa, 3aJdHHOI'O (I)OpMYJIOﬁ nIn Fpa(bI/IKOM;

CBOOOIHO OMEpUPOBATh MOHATUSMU: MEPBOOOpPA3HAsI, ONPEACIEHHBIN UHTETpaNl, HAXOIUTh MEPBOOOPA3HBIE AIIEMEHTAPHBIX
(GYHKIMN U BBIYUCIATH UHTETpal 1o ¢popmyine Heiorona-JleiOuuna;

HaXOAMNTHh IJIOIMAaAM IINIOCKHUX (1)I/Il“yp 1 00BEMBI TEJI C IIOMOIIIBIO HHTCTpAJIA,
HUMCTD IIPCACTABJICHHUC O MATCMATHUICCKOM MOACIMPOBAHUH Ha ITPUMCPE COCTABJICHHUA I[I/I(i)(bepeHHI/IaJIBHBIX ypaBHeHHﬁ;

peuiarb IIPHUKIAAHBIC 3aJa4rd, B TOM YHCJIC COOHAJIBHO-3KOHOMHYCCKOIO H (bPIBI/I‘{eCKOFO XapakTcpa, CpcaCTBaMu
MAaTEMaTH4YCCKOIo aHaJiu3a.



TEMATHYECKOE IIVIAHUPOBAHHUE

10 KJIACC
Ha3Banue pa3znena KosinuecTBOo 4acon DopMbl IPOBEIEHNS DJIeKTPOHHBbIE
Bcero Konrpoasnbie | [IpakTnueckue 3aHATHH (ungposbie)
padoThbI padoThI oOpa3oBare/ibHbIE
pecypchbl
BemectBennsie 22 1 Jlexkuumn, nuckyccuu, O0P «Anrebpa 10
YyUCJIa U MHOTOWICHBI MpPaKTHKA KJIacC»
OT BEILIECTBEHHOMN 000 «AKnace»
IIEPEMEHHOM.
Pannonanbubie 10 1 Jlexuum, nUcKyccuu, O0P «Anredpa 10
ypaBHEHUS, MPaKTUKa KJIacC»
HEPABEHCTBA. 000 «AKmace»
Pemienue cucrem
palMOHAIBHBIX
YpPaBHEHUM.
ITocnenoBarenpHOCTH 32 2 Jlexkuum, nuckyccuu, O0P «Anrebpa 10
MPaKTHKA KJIacC»
000 «iAKnacey
Crenennas, 22 1 Jlexkuum, nuckyccuu, D0P «Anrebpa 10
MoKazaTeNbHas 1 MpaKTUKa KJIacc»
norapupmMuyeckas 000 «AKnace»
GbyHKIMH.
Tpuronomerpuieckue 20 1 Jlexkuum, TUCKyccHu, O0P «Anredpa 10

ypaBHEHUS U
HEPABEHCTBA

IMIPpAaKTUKa

KJIacc»
000 «AKmace»




[Ipenen pynkun 18 | Jlexunu, qUCKyccHH, O0P «Aunredpa 10
MpaKkTUKa KJIacC»
000 «AKmace»
IToBTOpEHME U 12 1 Jlekuuu, nuckyceuu, O0P «Anrebpa 10
CUCTEMAaTH3aLs MPaKTHUKA KJIacC»
POUAEHHOTO 000 «Kmaccy
Marepuaia
OO01iee ko4ecTBO 136 8
4acoB 10
nporpamme:
11 KUIACC
Ha3zBanue pa3sgena KoJsinuecTBOo yacos DopMblI DJIEKTPOHHBIE
Bcero Kourtpoibubie IIpakTHyeckue NPOBEAECHUSA (undposbie)
padoThI padoThI 3aHATHH o0pa3oBarejibHbIE
pecypchbl
[TpousBoaHas. 32 3 Jlekuun, O0P «Anrebpa 11
HccnenoBanue JTUCKYCCHH, KJIacC»
GbyHKIIUY TIpU IIPAaKTHKA 000 «AKmace»
MTOMOIIH
MIPOU3BOHOM.
[Ipumenenue
IIPOM3BOJAHOM IIpU
pELIeHUH 3a1a4
ITepBooGpa3zHas u 32 1 Jlextum, D0P «Anredpa 11
WHTErpall. JTIUCKYCCHH, KJIacC»
MIPAKTUKA 000 «iAKnaccy




KomrutekcHbie uncia 8 1 Jlexuun, O0P «Anrebpa 11

JIUCKYCCHH, KJIacC»

MPaKTHUKA 000 «iAKnaccy
Mertozsl pereHui 28 1 Jlexmuu, D0P «Anrebpa 11
YpaBHEHUH U JIMCKYCCHH, KJIacc»
HEpPABEHCTB IIPAaKTHUKA 000 «AKmace»
[Tapamerpuueckue 16 1 Jlexuun, O0P «Anrebpa 11
3a1a4u JIMCKYCCHH, KJIacC»

IIPAKTUKA 000 «AKnaccy
[ToBTOpEHUE N 20 1 Jlexuun, O0P «Anrebpa 11
cUCTEMaTH3alus JTMCKYCCHH, KJIacC»
MIPONAEHHOTO ITPaKTHKA 000 «AKmace»
MaTtepuaa
OO0miee ko4ecTBO 136 8
4acoB 10
nporpaMmme:

IHOYPOYHOE INVTAHUPOBAHUE

10 KITACC

Ne
ypOKa

Ilnanupyemas nara
NPOBEJACHHUS YPOKA

Tema ypoka

CrapToBasi TMarHOCTHUKa

HOBTOpeHI/IeI MHOTOWICHBI. OCHOBHEBIC OMpCACIICHU.

KOJ'IBHO MHOT'OYJICHOB Ha/J IT0JIEM BCUICCTBCHHBIX YUCCII.




4 Meton HeompeneaeHHbIX K0d()PHUIIMEHTOB.
5 Meton HeorpeneaeHHbIX K03 PHUIIMEHTOB.
6 JlenuMocTh MHOTOWIEHOB. TeopeMa O JIeIEeHUH MHOTOUJIEHOB C OCTaTKOM.
7 JlenumocTh MHOTOUIEHOB. Teopema 0 1e1€eHU MHOTOWIEHOB C OCTATKOM.
8 Aunroput™m EBKIMA 1151 MHOTOUYJIEHOB.
9 Teopema be3y u ee cneacTBus.
10 Teopema be3sy u ee cnencTBus.
11 Orenka uncna KopHei MHorowieHa. KpaTHbie KOpHH.
12 Kpatnbie kopau. YcuiieHue TeopeMbl 00 OLIEHKE.
13 [ToBTOpEeHME: paBHOCUIIbHBIE TIPEOOPA30BAHUS.
14 [ToBTOpEeHME: paBHOCUIIbHBIE TIPEOOPA30BAHUS.
15 OnHOpoaHBIE U BO3BPATHBIE YPABHEHUSI.
16 OnHOpOHBIE U BO3BPATHBIE YPABHEHMUS.
17 Cxema I'opnepa.
18 Pemrenue ypaBHeHuU CTENEHU BhITIE 2 TPU MTOMOIITH CBOMCTB ACIMMOCTA MHOTOUYJICHOB.
19 Teopema 0 parMoOHaNIBbHBIX KOPHSIX MHOTOWJICHOB C LIEIBIMH KO3 PHUIIMEHTaAMH.
20 Teopema 0 paroHaNbHBIX KOPHIX MHOTOWJICHOB C LIETBIMH KO3 PUIIMEHTaAMH.
21 NHuTtepnomsmus.
22 KonTtponbHas pabora o teme "MHorouieHs!"
23 Teopema Buera. CuMMeTpudecKkre MHOTOUJICHBI.
24 Teopema Buera. CuMMeTprueckre MHOTOUJIEHBI.
25 JpoGHo-palinoHa bHbIe YPaBHEHUS.
26 JpoGHo-panuoHa bHbIC YPaBHEHUS.
27 MopenupoBaHue 3a7a4 Ipy MOMOIIH IPOOHO-PAIMOHATIBHBIX YPAaBHEHHH.
28 MonenupoBaHue 3a1a4 Ipy MOMOUIHN IPOOHO-pallMOHANIBHBIX YPaBHEHUH.
29 VYpaBHEHMsI, COEPKALUE TAPAMET.
30 VYpaBHeHUs1, coliepxKanime napameTp.
31 VYpaBHeHUs1, cofepKalue TapaMeTp.
32 Konrtponbnas padora no reme "ParmonanbHble ypaBHeHHA"
33 [ToBTOpEHME: YMCIOBBIE OCIEA0BATEILHOCTA. OCHOBHBIE OMIPEACIICHUS.




34

OFpaHI/I‘-IeHHBIe MOC/IE0BAaTeILHOCTH. MOHOTOHHBIE ITOCIEIOBATEILHOCTH.

35 CaoiictBa nocienoBarenbHocTe. [Iporpeccun.

36 CsaoiictBa nocnegoBarenbHocTe. [Iporpeccun.

37 [lonsTHE npeaena mocne10BaTeIbHOCTH. DKBUBAJICHTHBIE ONPEACIICHHUS.
38 [lonsTHe npeaena nocne10BaTeIbHOCTH. DKBUBAJICHTHBIE OIIPEACIICHHUS.
39 EnuncTBeHHOCTD nIpeena. @UHUTHAS OTPAHUYEHHOCTh CXOASAIIECHCS OCIEA0BATEIIBHOCTH.
40 CriocoObl OTBICKaHUS TIPEICIIOB TOCICIOBATEILHOCTEH.

41 beckoHeuHO Malible MOCIE0BATEIBHOCTH. Teopema o MpeICTaBICHUH.

42 Apudmerndeckue ISUCTBUS C TIpeIeIaMu.

43 Apudmernaeckue 1eHCTBHS ¢ TIpeICTaMu.

44 KonTponbhas padota no teme "Apudmernueckue aectsus ¢ npeaenamu”
45 JlokazaTenbCcTBa ¢ IpeeiamMu.

46 JlokazatenbcTBa ¢ MpeaeIiaMH.

47 [IpenenbHbIl IEpEX0] B HEPABEHCTBAX.

48 TeopeMa 0 IByX MUJTUITMOHEPAX.

49 Haxosxienue npeaenos npu NoMoIy TEOPEMBI O IBYX MIJIMIIMOHEpAX

50 Haxosxenue npeaenos npu nNoMoIy TEOPEMBI O JIBYX MIJIMIIMOHEpPAX

51 Cymnpemym n uapumymMm. Teopema o cynpemyme. [IpenensHas Teopema o cynpemMyMme.
52 Teopema Beiiepurpacca.

53 UYucno e. KomOuHMpoBaHHbBIE CTIOCOOBI HAXOXKACHUSI IPEIEIIOB

54 Yucno e. KomOuHUpOBaHHBIE CTIOCOOBI HAXOXKACHHUSI IPEIEITIOB

55 Pemenue 3aga4 Ha HaXOXKICHHUE TIPeaeIa

56 Pemenue 3aga4 Ha HAaXOXKICHHUE TIPeaeIa

57 [TonroToBka K MoJyroJoBOii KOHTPOJIbHOM padoTe.

58 [TonyromoBast KOHTpoOJIbHAsS paboTa.

59 Wrorossrii ypok. Paz6op 3am1a4 u pe3ynbTaToB.

60 Hrorosslii ypok. Pa3zbop 3amay u pe3yabTaToB.

61 Wtoroselii ypok. Pa3dop 3a1a4 u pe3ynbTaToB.

62 Wtoroselii ypok. Pa3dop 3a1a4 u pe3yinbTaToB.

63 [ToBTopenue: ¢pyHkimu. OCHOBHBIE ONPECIICHHS.




64 Komnozunun QpyHKImii.

65 Oo6parnbie pyukuu. Teopema 00 oOpaTHOHN (YHKIIUH.

66 Pemrenue 3a1a4 Ha MOMCK OOpaTHON (PYHKIIUH.

67 [TokazarenpHas ¢pyHknus. CBOHCTBA.

68 IToka3aTenbHble ypaBHEHUs, HEPABEHCTBA U UX CHCTEMBI

69 [lokazarenbHble ypaBHEHUS, HEPABEHCTBA U UX CHCTEMBbI

70 [Toka3zaTenbHble ypaBHEHUS, HEPABEHCTBA U UX CHCTEMbI

71 [Tonsarue norappuma. Jlorapudpmuueckas Gpynkuus.CBoiicTBa Kak (GyHKINH.
72 CsoiicTBa norapugma.

73 Pemenue 3aa4 Ha BeIYHCICHUE JIOTapU()MOB.

74 Pemenue 3aa4 Ha BeIYHCICHUE JIOTapU(DMOB.

75 Jlorapudmuueckue ypaBHEHUs

76 Jlorapudmuueckue ypaBHEHUs

77 Jlorapugmuueckue HepaBeHCTBa

78 JlorapudMuueckre HepaBeHCTBA

79 Jlorapugmuueckre HepaBeHCTBa C IEPEMEHHBIM OCHOBaHHEM

80 Jlorapugmuueckre HepaBeHCTBA C IEPEMEHHBIM OCHOBaHHEM

81 Pemenue ypaBHeHU U HEPaBEHCTB KOMOMHUPOBAHHOTO TUIIA

82 Pemienue ypaBHeHUi 1 HepaBeHCTB KOMOMHUPOBAHHOT'O THIIA

83 Pemenue ypaBHeHUI U HEPaBEHCTB KOMOMHUPOBAHHOTO TUIIA

84 KonrtponsHas pabora o teme "[lokazatensHas u gorapugmuyeckas GpyHkun"
85 [ToBTOpEHME: TPUTOHOMETPUUECKHE (DYHKIINU.

86 [ToBTOpEHME: TPUTOHOMETPUUECKHE (DYHKIINU.

87 ®opmyisl TpuBeAeHNA. POPMYJIIBI CyMMBI U pa3HOCTH.

88 ®opmyiisl ipuBeAeHUS. POPMYIIBI CyMMBI U pa3HOCTH.

89 @®opMyJIbl JBOMHOIO yIila U UX CIEACTBHUS.

90 ®opmyJibl JBOMHOTO YTJjia U UX CIEACTBUS.

91 OcHOBHOE TpUTOHOMETpUYECKOe TpeoOpazoBanre. Cymma U pa3HOCTh CHHYCOB U KOCHHYCOB. CIecTBUSI.
92 OcHoBHOE TpUroHOMETpUUecKoe rnpeodpazoBanre. CymMma U pa3sHOCTh CHHYCOB U KOCHHYCOB. CIIe/ICTBHSL.
93 OO6parnble TpuroHomeTpuueckue GyHkiuuu. CBOMCTBa.




94 Oo6parnbie Tpuronomerpudeckue pyHkuu. CBoWCTBA.
95 DJIeMEHTapHbIE TPUTOHOMETPUYECKUE YPABHEHUS.
96 DneMeHTapHble TPUTOHOMETPUUYECKUE YPABHEHUS.
97 Tpuronomerpuyeckue ypaBHEHUs, CBOASALIMECS K PALIUOHATIbHBIM.
98 Tpuronomerpuuecknue ypaBHEHUs, CBOASALIMECSA K PALIUOHATIbHBIM.
99 OAHOPOHBIE TPUTOHOMETPUYECKUE YPABHEHMUSI.
100 OnHOpOAHBIE TPUTOHOMETPUUECKUE YPABHEHUSL.
101 lMapmonnueckue xkoeOaHus.
102 I"apmoHnueckue KoeOaHus.
103 lMapmonnueckue xkoneOaHus.
104 Konrponsnas padora no reme "Tpuronomerpudeckue GyHKun"
105 [Ipenen Gyukuunu. OCHOBHBIE ONPEACTICHHUS.
106 CgoiicTBa npenena GyHKIIHH.
107 Teopemsl 0 mpeacTaBIeHUH U O apU(PMETHUECKUX ASUCTBUAX C MPeIeIaMu.
108 Teopemsl 0 npencTaBIeHUHN U 0 apU(PMETHIECKUX ACHCTBUSIX C MpeAeiaMu.
109 3aMeHa [IEPEMEHHBIX B IIpeieax.
110 3aMeHa IEPEMEHHBIX B IIpeeax.
111 [lepBriii 3aMeuaTenbHbIN npeaen. DKBUBaJIEHTHbIE OECKOHEYHO Mallble B TOUKE.
112 IlepBblif 3amMevaTenbHbI Mpeies. DKBUBaJICHTHbIE OECKOHEYHO Mallble B TOUKE.
113 Bropoii 3ameuarenbhbiid npenen. CiencTBus.
114 Bropoii 3ameuarensHblii penen. CieacTus.
115 HenpepriBHble GYHKIIUU U UX CBOWCTBA.
116 HenpepriBHble GYHKIIUU U UX CBOWCTBA.
117 Teopema bonbsriano-Komm. [Ipumenenue.
118 Teopema bonbriano-Kommu. [Ipumenenue.
119 Teopewmsl Belipemrpacca. [Ipumenenue.
120 Teopemsl Beiipemrpacca. [Ipumenenue.
121 AcuMITOTH. METO/IbI HAXOKACHUS.
122 Konrtponsnas padora o teme "[Ipenen ¢pynxmmm”
123 [ToaroroBka K TO0BOM KOHTPOJIBHOM padoTe.




124 [ToaroToBka K roJIoBOM KOHTPOJILHOU paboTe.

125 [ToaroroBka K TO0BOM KOHTPOJIBHOM padoTe.

126 I'onoBast kKOHTpONBHAS paboTa

127 HroroBsiii ypok. Pa3zbop 3amay u pe3yabTaToB.

128 HroroBsiii ypok. Pa3zbop 3amay u pe3yabTaToB.

129 Urorossiii ypok. Pazbop 3ama4 u pe3yabTaToB.

130 Urorosslii ypok. Pa36op 3amau u pe3ynbTaToB.

131 Urorossiii ypok. Pazbop 3amay u pe3yabTaToB.

132 Urorosslii ypok. Paz6op 3amau u pe3yiabTaToB.

133 PesepBHbIil ypok

134 PesepBHBIil ypok

135 PesepBHbIil ypok

136 PesepBHbIil ypok

11 KITIACC
Ne Ilnanupyemas Tema ypoka
yYpPOKa | 1aTa npoBeJeHusi
yYpoOKa

1 CraproBasi TUarHoCcTUKa
2 Huddepenunpyembie pyHkimu. [ToHsTHE TPOU3BOIHOM.
3 YpaBHEHHE KacaTeIIbHOM.
4 YpaBHEHHE KacaTeIbHOM.
5 BriBoa popmyn npousBoaHbIX. ApudmeTnyeckue AeUCTBUS C IPOU3BOIHBIMHU.
6 BriBoa popmyn npousBoaHbIX. ApudmeTnyeckue A1eUCTBUS ¢ TIPOU3BOJHBIMHU.
7 JuddepennmrpoBanre KOMITO3HUITHH.
8 JuddepenurpoBanre KOMIO3UIUH.
9 [IpounzBoaHas 0OpaTHOM GHYHKIIHH.




10 [TpousBoaHas 0OpaTHON QyHKIIUH.

11 Kontponbnas padota nmo teme "lIponsBoanas"

12 Oxctpemymbl. Kputnueckue u cranmonapusie Touku. Jlemma @epma. Teopema Pomis. Teopema Jlarpanxka.
13 Kpurepuun nmocTossHCTBa 1 MOHOTOHHOCTH (P epeHIrpyeMbIX (DyHKITHI.
14 Kpurepuun nmocTossHCTBa 1 MOHOTOHHOCTH UG epeHIrpyeMbIX (DyHKITHIA.
15 HeoOxomuMbie 1 JOCTATOYHBIC YCIIOBHS HA CYIIECTBOBAHUE SKCTPEMYMA.
16 Heo0xonumeble 1 1oCTaTOUYHbIE YCIOBUS Ha CYILIECTBOBAHUE SKCTPEMYMA.
17 Brmyknocts GpyHkiun. Bropas nponsBogHasi.

18 Brimyknocts @yHkiun. Bropas npousBoaHasi.

19 [loBTOpPEHME: ACUMIITOTHI.

20 [TosHOE HccnenoBanue rpaduka GyHKIWH. .

21 ITonHoe uccnenoBanue rpapuka GyHKIUH.

22 KonTponbnas padora no teme "{uddepenuupyemsie pynkuun"

23 IIpuMeHeHne MPON3BOIHON TP PELIEHUN YPAaBHEHUIN U HEPABEHCTB.

24 [IpuMeHeHne MPOU3BOIHON NPH PEILIEHUHN YPABHEHUI U HEPABEHCTB.

25 [IpuMeHeHne MPOU3BOHON NPU PEILICHUN YPABHEHUN U HEPABEHCTB.

26 IIpuMeHeHne MPONU3BOIHON TP PELIEHUN YPAaBHEHUIN U HEPABEHCTB.

27 [IpuMeHeHne MpOU3BOHON NPU UCCIEAO0BAHUN MHOTOYJICHOB.

28 [IpumeHeHne MpONU3BOIHON ITPH UCCIIEN0BAHUN MHOTOUYJIEHOB.

29 DKCTpeMaJIbHBIE 3a/1a4H.

30 OKCTpeMaJIbHBIE 331a4u.

31 DKCTpeMaJIbHBIE 3a/1a4H.

32 KonTponbhas pabora no teme "lIpumenenue npon3BogHon"

33 IlepBooOpaznas. CoiictBa. OcHOBHBIE (HOPMYIIBI.

34 [TepBooOpaznas. CBoiictBa. OCHOBHBIE (hOPMYJIBI.

35 IlepBooOpazHbIe AIeMEHTAPHBIX (QYHKITHA.

36 [TepBooOpasHbIe AeMEHTAPHBIX (YHKIIHA.

37 MeTobl OTBICKaHUS TEPBOOOPA3HBIX.

38 MeTobl OTBICKaHUS TIEPBOOOPA3HBIX.

39 [TepBooOpasHas panioHaILHON (QYHKIIUH.




40 [TepBooOpasHas panroHaTbHON QYHKITUH.

41 CranmapTHbIC 3aMEHBI IPU OTBICKAHUHU TIEPBOOOPA3HOM.

42 CrangapTHbIE 3aMEHBI IPU OTHICKAHUH IEPBOOOPA3HOM.

43 Pazouenue orpeska. aTerpansubie cymMmbl. TaTerpupyemocts mo Pumany.

44 Pazouenue orpeska. aterpaasubie cymMmmbl. TaTerpupyemocts mo Pumany.

45 Knacce ¢pynknwmii, nHTErppyeMbix o Pumany.

46 Knacc ¢ynkimii, uaterpupyemsix no Pumany.

47 [Tnomanp kpuBonuHeWHOM Tpanenuu. OnpeneneHnbiil uurerpain. ®opmyna Hetotona-Jleli6Huma.
48 [Tnomane kpuBoHMHENWHOM Tpanenuu. OnpeneneHnsiil uaterpain. ®opmyna Hetotona-Jlel6Huma.
49 MeTo/1bl Hax0XKACHUS OMPEACIEHHOIO0 HHTErpaJIa.

50 MeTo1bl Hax0XKACHUS OMPEACIEHHOIO0 HHTErpaJIa.

51 MeToapI HaX0XKACHUS ONPEICIIEHHOTO HHTErpaa.

52 MeTo1bl Hax0XKICHUS OMPEAECIEHHOIO0 HHTErpaJia.

53 JlnvHa KpUBOiA.

54 JlnuHa KpuBOil.

55 OcHoBHBIE HJieH, cTodlIMe 3a TU(PepeHINaTbHBIMA YPAaBHEHUSMHU.

56 [Tpocreiimue quddepeHnnanbHble ypaBHEHHUS.

57 [Ipocreitmume quddepeHnnanbHble ypaBHEHUS.

58 [Ipocreiimue quddepeHnnanbHble ypaBHEHHMS.

59 [ToaroroBka K MOyTO0BOM KOHTPOJIBHOU padoTe.

60 [TonmyronoBasi KOHTpOJIbHASA paboTa.

61 Urorossiii ypok. Pa3zbop 3amay u pe3yabTaToB.

62 Hrorossiii ypok. Pa3zbop 3amay u pe3yabTaToB.

63 Wtoroselii ypok. Pa30op 3a1a4 u pe3yinbTaToB.

64 Urorossiii ypok. Pa3zbop 3amay u pe3yabTaToB.

65 ITone KOMIUIEKCHBIX YUCEIL.

66 ITosie KOMIUIEKCHBIX YUCEIL.

67 OcHoBHble onpeneneHus. Moayns u aprymenT. @opmyina Myaspa. @opmyina Ditnepa.
68 OcHoBHble onpeneneHus. Moayns u aprymenT. @opmyina Myaspa. @opmyina Ditnepa.
69 Kopens u3 KOMIUIEKCHOTO YuCca.




70

KopeHb 13 KOMIUIEKCHOTO 4HCIIa.

71 Kopenb u3 KOMILIEKCHOTO YuCa.

72 Konrponsnas padora no teme "Kommuiekchsie uncia”

73 [ToBTOpEHME: PAaBHOCUIIBHOCTH YPABHEHUM U HEPABEHCTB

74 [ToBTOpEHME: PAaBHOCUIIBHOCTh YPAaBHEHU U HEPABEHCTB

75 IToBTOpEHME: 3aMEHA IEPEMEHHBIX

76 IToBTOpEHME: 3aMEHA IEPEMEHHBIX

77 [ToBTOpEHME: METOA UHTEPBAJIOB JIs1 HEIPEPBIBHBIX (PYHKIIMIMA

78 IToBTOpEeHUe: METO] MHTEPBAJIOB AJIsl HENIPEPBIBHBIX (DYHKIUN

79 Pemenue pa3znnunbix HepaBeHCTB B (hopmare EI'D

80 Pemenue pa3znnunbix HepaBeHCTB B (hopmare EI'D

81 Pemenue pa3nnunbix HepaBeHCTB B (hopmarte EI'D

82 Pemenue pa3znnunbix HepaBeHCTB B hopmare EI'D

83 Pemenue pa3znuuHbx HepaBeHCTB B hopmate EI'D

84 Pemenue pa3znnunbIx HepaBeHCTB B (hopmare EI'D

85 Pemenue pa3znuuHbx HepaBeHCTB B hopmate EI'D

86 Pemenue pa3znnuHbx HepaBeHCTB B hopmate EI'D

87 [ToBTOpEHME: 3IIEMEHTAPHBIE TPUTOHOMETPUYECKHAE YPABHEHUS

88 IloBTOpEHME: 2NIEMEHTAPHBIE TPUTOHOMETPUUECKUE YPABHEHUS

89 [ToTBOpEHME: BUIBI TPUTOHOMETPUYECKUX YPABHEHHUN

90 [ToTBOpeHME: BUABI TPUTOHOMETPUYECKUX YPaBHEHUN

91 Pemenuie pa3anyHbIX TPUTOHOMETPUUYECKUX ypaBHEeHMH B (popmare EI'D
92 Pemenuie pa3anuHbIX TPUTOHOMETPUUYECKUX ypaBHeHMH B (popmare EI'D
93 Perienue pa3nuyHbIX TPUTOHOMETPUUYECKHX YpaBHEeHUH B popmate EI'D
94 KonTponbHas pabota no Teme "YpaBHeHUs U HEpaBeHCTBA"

95 [ToBropenune: HOK, HO/I, nenumoctsb

96 [TosTopenune: HOK, HO/I, nenumocts

97 Pemienue pa3nuuHbIX 3a/1a4, CBSI3aHHBIX C IEITUMOCTBIO

98 Pemrenue paznuyHbIX 337124, CBI3aHHBIX C IETUMOCTBIO

99 Pemienue pa3nuyuHbIX 3a/1a4, CBSI3aHHBIX C IETUMOCTBIO




100 KonrponsHas pabora no teme "Perienne ypaBHeHU, HEPaBEHCTB U UX CHUCTEM"
101 [TapameTpuyeckue 3a1auu: pallMOHAIbHBI YPAaBHEHUS.

102 [TapameTpuueckue 3a1a4u: palliOHAIbHbl YPAaBHEHUS.

103 I'paduaeckuii MeToa perieHus mapaMeTpUIeCKUX 3a1ad.

104 I'paduaeckuii MeToa perieHus mapaMeTpUIeCKUX 3a1ad.

105 I'paduueckuii MeTO pelIeHus MapaMeTPUIECKHX 3a/1a4.

106 I'paduueckuii MeTo pelIeHus napaMeTpuyecKux 3a1ad.

107 I'paduueckuii MeTO pelIeHus MapaMeTpUIECKHX 3a/1a4.

108 I'paduueckuii MeTo pelIeHus napaMeTpuyecKux 3aaad.

109 Pemenune mapamerpudeckux 3a1a4 Mpy MOMOIIX CBOWCTB KBAAPATUYHON (QYHKIUU
110 Pemrenune mapamerpuyeckux 3a1a4 Mpy MOMOIIX CBOWCTB KBAAPATUYHON (QYHKIUU
111 Pemenne napameTpuueckux 3aj1a4 Mpu MOMOIIY CBOMCTB KBaAPATUUYHON (YHKIIHH
112 Pemenue napameTpuueckux 3aj1ad Mpu MOMOIIM CBOMCTB KBaApaTUUHON (PYHKIIMU
113 Pemenne napameTpudeckux 3a1ad Npu MOMOILY IPOU3BOJHON

114 Pemenne nmapamerpudeckux 3ajad py NOMOIIN TPOU3BOJHOU

115 Pemenne napameTpuieckux 3a1ad Npu MOMOILY IPOU3BOJHON

116 KonrtponsHas padora no teme "[lapamerpuueckue 3agaun"

117 [ToBTOpEHME MPOIIEHHOTO MaTepUAIIA.

118 IToBTOpEHME MPONAECHHOIO MaTEpHAIA.

119 [ToBTOpEHME MPOIAEHHOTO MaTepUaIa.

120 IToBTOpEHME MPONAEHHOIO MaTEpHAIA.

121 [ToBTOpEHME MPOIAEHHOTO MaTepHaIa.

122 [ToBTOpEHME MPOIAEHHOTO MaTepUaIa.

123 IToBTOpEHME MPONAEHHOIO MaTEPUAIIA.

124 [ToBTOpEHME MPOIIEHHOTO MaTepHaIa.

125 IToBTOpEHME MPONAEHHOIO MaTEPHAIA.

126 [ToBTOpEHME MPOIAECHHOTO MaTepUaa.

127 [ToaroToBka K roJIoBOM KOHTPOIBHOU paboTe.

128 [TonroToBka K roJJoBOil KOHTPOJILHOU padoTe.

129 [ToaroroBka K TO0BOM KOHTPOJIBHOM padoTe.




130

I'onoBast kOHTpOIBHAS paboTa

131

HroroBslii ypok. Pa3zbop 3amay u pe3yabTaToB.

132 Wrorossrii ypok. Paz6op 3a1a4d u pe3yinbTaToB.
133 Hrorosslii ypok. Pazbop 3amay u pe3yabTaToB.
134 Hrorosslii ypok. Pa3zbop 3amay u pe3yabTaToB.
135 Wrorosslii ypok. Pa36op 3agau u pe3yinbTaTos.
136 Urorosslii ypok. Paz6op 3amau u pe3ynbTaToB.

INPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon
1

1.1

IIpoBepsieMblil 3JIEMEHT COAEPKAHUS
Hucna 1 BBIYMCIEHUS

Parmonansueie yncna. OObIKHOBEHHBIE U JAECATUYHBIE JIPOOH, MPOLEHTHI, OECKOHEUHbIE NepUuogruuecKue Apodu. Apupmernyeckue
ofepaly ¢ palMoOHAIbHBIMHU YUCIIAMHU, TPE0Opa30BaHus YUCIOBBIX BbIpakeHUH. [IpumeHeHue npoOeil 1 MpOIEHTOB Ui pelIeHUs
MIPUKJIAHBIX 33/1a4 U3 PA3JIMYHBIX OTPACiIed 3HAHUU U PEAJIbHON KU3HU

I[CﬁCTBHTCJ'ILHBIC yuciaa. PanuonanbsHble U HppallOHAJIBHBIC YHUCIIA. ApI/I(I)MeTI/IquKI/IC orepanuu ¢ JIECTBUTEIIPHBIMIA YHCIIAMU.

1.2 [TpubnmxEHHBIE BRIYUCTICHHUS, IPABUIIA OKPYIJICHUS, TPUKUAKA U OIICHKA Pe3yIbTaTa BEIYUCICHUN

13 Crenens ¢ 1enbiM nmokasareneM. CtangaptHas Gopma 3amucH AeHCTBUTENBHOTO yucia. Vcnons30BaHue MOIXOAIICH (OPMBI 3aliCH
' )IGfICTBI/ITGJ'IIaHBIX YUCCIT IJI pCIICHUA MPAKTUYCCKUX 3a/1a4 U IPCACTABICHUA JaHHBIX

1.4 ApudmeTnueckuii KOpeHb HaTypallbHOM cTeneHu. J{ecTBus ¢ apuPMETHICCKUMH KOPHSIMHU HATypaIbHON CTETICHU

1.5 Cunyc, KOCUHYC ¥ TaHT€HC YMCIIOBOTO apryMeHTa. APKCHUHYC, QpKKOCUHYC, apKTaHT€HC YMCIOBOTO apryMEHTa

2 VYpaBHEHUS 1 HEPABEHCTBA




2.1

TO}K,I[GCTBa U TOXKACCTBCHHBIC HpCO6p330BaHI/IH

2.2 [Ipeo6pa3oBanue TPUTOHOMETPUUECKUX BbIpakeHUI. OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYIIbI

2.3 YpaBHeHue, KopeHb ypaBHeHUsA. HepaBeHCTBO, pelnieHre HepaBeHcTBa. MeTo1 MHTEpBaioB

2.4 Pemenue niensix U ApoOHO-pAITHOHAIBHBIX YPABHEHHU U HEPABEHCTB

2.5 Perienne nppanmoHanbHbIX YpaBHEHUI 1 HEPABEHCTB

2.6 Periennie TpUrOHOMETPUYECKUX YPaBHEHUI

2.7 [Ipumenenue ypaBHEHHI 1 HEPABEHCTB K PEIICHUIO0 MaTeMaTHUECKUX 3aa4 U 33/1a4 U3 PA3IMYHBIX 001acTel HAyKu U peabHOM KU3HU
3 OyHKIMH U TpaduKu

3.1 Oyukwst, cnocoOsl 3ananus pyHkiun. ['paduk pynkuuu. Bzanmuo oOparHbie QyHKIIUN

10 OO6nactp ompezeneHuss ¥ MHOXKECTBO 3HaueHUd ¢yHkuuu. Hynmu dynkuuu. [IpomexxyTku 3HaKonmoctossHCTBa. UETHBIE M HEUETHBIC
' GyHKIUH

33 CrernenHast GyHKIUS ¢ HATYpaJIbHBIM U LIETBIM 1okazatesieM. E€ cBoiicTBa u rpaduk. CoiicTBa u rpaduk KOpPHS n-OW CTENEHU

3.4 TpuroHomeTpudeckasi OKpY>KHOCTb, OTIPEIEIICHIE TPUTOHOMETPUIECKUX (DYHKIIMNA YMCIOBOTO apryMEeHTa
4 Hauvana maTtemaTudeckoro ananusa

4.1 [TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS TIOCJIEIOBATEIbHOCTEH. MOHOTOHHBIE MTOCIIEI0BATEILHOCTH

Apudmernueckass U TeOMETpHUecKash mporpeccuu. beckoHeuHo yObIBaromas reomerpuueckas mporpeccus. Cymma OeCKOHEUHO
4.2 yObIBaroIeil reoMeTpudeckoi mporpeccur. Gopmyna CIOXKHBIX MPOIEHTOB. Vcmonbp30BaHue MPOTPECCUU TSl PEIIeHUs] peaTbHbIX
3a/1a4 MPUKIAIHOTO XapakTepa

5 MHoxecTBa U JIOTHKa

51 MHoxecTBO, onepaiuu HajJ MHOXKecTBaMu. Jluarpammel Diinepa — Benna. [IpuMeHeHre T€OPETUKO-MHOKECTBEHHOTO anmapara AJis
' OTIMCaHUs PEaTbHBIX MPOIIECCOB M SIBJICHHM, MPU PEIICHUH 33424 U3 JPYTUX yIeOHBIX MPEIMETOB

5.2 Onpenenenue, TeopemMa, CIEICTBHE, 10Ka3aTEIbCTBO

11 KJIACC




Kon
1
1.1

IIpoBepsieMblii 3JIEMEHT COAEPKAHUA
Yucna 1 BEIUHCIEHUSA

Harypanpnbie u nensie uncia. IIpu3Haku 1eIMMoCcTy HEbIX YUCeN

1.2 CreneHb ¢ palioHaIbHBIM MOKa3aTesieM. CBOMCTBA CTEICHU

1.3 Jlorapudm uncna. JlecaTnynbie U HaTypaJibHBIC JIOTAPU(MBI
2 YpaBHEHMS U HEPABEHCTBA

2.1 [TpeoOpa3oBaHue BbIpaXXEeHUH, CoAepKALUX JOTapH(pMbI

2.2 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPKALIUX CTEIIEHH C PALlMOHAIbHBIM IT0Ka3aTeleM

23 [TprMepbl TPUrOHOMETPUYECKUX HEPABEHCTB

24 [Toka3arenbHble ypaBHEHNS U HEPaBEHCTBA

2.5 Jlorapudmuyeckue ypaBHEeHHUs 1 HEpaBEHCTBA

2.6 Cucrembl TUHEHHBIX YpaBHEeHUH. Perenue npukiaaHbIX 3a7a4 ¢ TOMOLIbIO CUCTEMbI IMHEHHBIX YpaBHEHU N

2.7 CucTteMbl 1 COBOKYITHOCTH PALlMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB

)8 [IpuMeHeHNEe ypaBHEHM, CUCTEM U HEPAaBEHCTB K PELICHUIO MAaTeMaTHUECKUX 33a/ad U 3aJad U3 Pa3IM4HbIX oOnacTeil Hayku u
' peasbHOM KU3HU
3 OYHKIMH U TpaduKu

31 Oynknus. [lepuoanyeckue Gpyakmn. [IpoMexyTkn MOHOTOHHOCTH (QyHKIMH. MakcHMyMbl © MUHUMYMBI hyHKIIMA. Hanbombiree
' Y HauMeHbIlIee 3HaYeHne (PyHKIMU Ha TPOMEKYTKE

3.2 Tpuronomerpuyeckue GpyHKIIMU, X CBOHCTBA U TpaduKu

3.3 [loxazarenbHas u norapupmMuyueckas GyHKIUN, UX CBOWCTBA U TpaduKu

3.4 Hcnonp3oBanue rpadukoB GyHKIKH 1715 peIlIeHHs] ypaBHEHUH U JIMHEHHBIX CHCTEM

35 Hcnonb3oBanue rpadukoB GyHKIUH 17151 HCCIAEI0BAHUS MPOIIECCOB M 3aBUCUMOCTEH, KOTOPBIE BO3HUKAIOT MPH PEIICHUH 33134 U3
' JPyTUX y4eOHBIX MPEIMETOB U pealbHOM KU3HH
4 Hauana maremaruueckoro anaamsa




4.1

HenpepriBabie pyHkunu. Meto HHTEpBaIoOB JIsl pEIICHUS HEPABEHCTB

4.2 [TpownsBoanas pyHKIMHU. ['eomeTprdecKkuii U GU3NISCKHUI CMBICT TIPOU3BOTHOM

43 [Tpou3BoaHbBIE ANIeMEHTApHBIX QyHKIMH. DOpMYITbl HAX0XKICHUSI IIPOU3BOAHON CyMMBI, IPOU3BEICHUS U YaCTHOTO (PYHKITHI

44 [IpumeHeHre NPOU3BOTHONW K HCCIENOBaHHMIO (YHKIMII HAa MOHOTOHHOCTh M JKCTpeMyMbl. HaxoxaeHue HauOONbIIETO H
' HAaWMEHBIIIETO 3HaYEHUsI (PYHKIIMHA HA OTPE3KE

45 [IpuMeHeHnne mporu3BOIHOM JJ1s1 HAXOXKACHHS HAUTYUIIEro pelieHus B MPUKIIAIHBIX 3a7a4ax, A OMPEeIICHHs CKOPOCTHU Mpolecca,
' 3a/1aHHOTO (POPMYIOii UK rpauKOM

4.6 [TepBooOpaznast. Tabmuia nepBooOpa3HBIX

4.7 WuTerpan, ero reoMmerpuueckuii u pusnueckuii cMpici. Beruncinenue nnterpana mo gopmyne Hetorona — Jleitoauia




ITPOBEPAEMBIE HA EI'D 110 MATEMATUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUMSI OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TpeOOBaHUS K MPeIMETHBIM Pe3yJibTaTaM 0CBOECHHUS
NpoBepseMOro  OCHOBHOI 00pa30BaTe/IbHOI MPOTrPaMMBbI CPeIHEro 0011ero
TpeOOBaHUS oOpa3oBaHus

Bnanenue meronamu [10Ka3aTenbCTB, AJITOPUTMAaMHM pELICHUs 3ajiauy;
yMeHue (opMynupoBaTh M ONEPUPOBATH TOHATUSAMHU: ONIpEAEITICHHUE,
aKCMOMa, TEOpeMa, CIIEACTBUE, CBOWCTBO, IPU3HAK, JOKa3aTeNIbCTBO,
paBHOCHIIbHBIE (POPMYITHPOBKH; IPUMEHSThH UX; YMEHUE (HOPMYIUPOBATH
o0paTHOE U IPOTHBOIOJIOKHOE YTBEPXKIEHHUE, NMPUBOAUTH HPUMEPHI U
KOHTPIPUMEPBI, HCIOJB30BaThb METOJ, MaTeMaTH4YeCKON WHIyKLUY;
IIPOBOJUTH JOKA3aTeJIbHBIE PACCYKACHUS IIPU PELLICHUH 3a/1a4, OLIEHUBATh
1 JOTMYECKYI0 TPAaBUJIBHOCTh PAacCy)KJIEHUH; YMEHHE OIEepUpOBATh
MOHATUSAMH: MHOXKECTBO, ITOJMHOKECTBO, ONEPALUHU HaJl MHOXECTBAMU;
YMEHHME UCHOJb30BaThb TEOPETHKO-MHOXECTBEHHBIM —ammapar s
OIMCAHMsI pealIbHBIX NPOLECCOB U SBJIECHUI U IPU PELICHUH 33/1a4, B TOM
YHClie U3 JPYTUX yYeOHBIX IIPEIMETOB; YMEHUE ONIEPUPOBATH TOHATUAMHU:
rpad, cBsI3HBIN rpad, 1epeBo, UK, rpad Ha IIIOCKOCTH; YMEHHE 33]1aBaTh
1 OMHCHIBATh rpadbl pa3InYHBIMU CIIOCOOAMHU; HCIIONB30BATh I'padbl IPU

peuICHuHU 3a1a4

YMeHue onepupoBaTh MOHSATHSMH: HaTypajJbHOE YHUCIO, LEN0E YHUCIIO,
CTETNEHb C LIeJIBIM [T0Ka3aTesieM, KOpEeHb HaTypajibHON CTETIEHHU, CTEIIEHb C
palMOHAIbHBIM [1I0KA3aTENEM, CTENEHD C ACHCTBUTEIBHBIM IT0KA3aTENIEM,
Jorapu@m uucia, CUHYC, KOCUHYC M TaHI€HC MPOU3BOJILHOTO YHUCIA,
OCTAaTOK IO MOIYJII0, PallMOHAJIBHOE YHCIIO, UPPALMOHAJIBHOE YHCIIO,
MHOKECTBAa HaTypaJbHBIX, IEJbIX, PAllMOHAIBHBIX, JIEHCTBUTEIBHBIX
2 YHUCEJl; YMEHUE MHCIIOJIb30BaTh IPU3HAKHA JEIUMOCTH, HAMMEHBIIUI
oOuIMii AenuTeNb 1 HauMeHbllee oo1ee KpaTHoe, aaroput™ EBkinaa nmpu
pELIEHNN 3a/1a4; 3HAKOMCTBO C Pa3JINYHBIMU MTO3UIIMOHHBIMU CUCTEMAMU
CUMCJIEHMS;  YMEHHE  BBINOJHATH  BBIUMCICHHE  3HAYEHUH U
npeoOpa3oBaHUsl  BBIPAKEHUH CO  CTENEHSAMH M Jorapudmamu,

npeoOpa3oBaHusi  POOHO-PAIIMOHAIBHBIX  BBIPAKECHHH;  YMEHHE

OIICpHUPOBATL  IMOHATHAMMU: nocjaca10BaTCIbHOCTD, apI/I(I)MCTI/I‘-ICCKaH




Mporpeccus, TeOMEeTpUYecKas MpOorpeccHsi, OECKOHEYHO YObIBaroIIas
reoMeTpHuUecKasi IPOrpeccusi; yMeHHe 3a/1aBaTh MOCIEI0BATEIbHOCTH, B
TOM YHCJIE C TIOMOIIBIO PEKyPPEHTHBIX (HOpMYIN; yMEHHE ONEepHpPOBATH
MOHATUSAMH: KOMIUIEKCHOE YHCIIO, CONPSKEHHBIE KOMIUIEKCHBIE YHUCIA,
MOJYJIb ¥ apTYMEHT KOMIUIEKCHOTO 4Hcia, (popMa 3amucu KOMITJIEKCHBIX
yucen (reoMeTpuyeckas, TPUIOHOMETpHUecKass M ainredpandeckas);
YMETh TIPOU3BOAUTH APUPMETUUYECKHE JCHCTBUS C KOMIUIEKCHBIMHU
YyCcIaMU; MPUBOIUTH MPUMEPHl HCIIOJIB30BaHUS KOMIUIEKCHBIX YHCEI;
OIIepUpPOBaTh NOHATUAMU: MaTpula 2x2 u 3x3, onpeAeauTeNlb MaTPHILIb,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACTIUTEIA

YMeHue onepupoBaTh NOHATHAMM: DPALMOHAIBHBIC, MpPPAallMOHAJIbHBIC,
MOKa3aTeNbHbIe, CTENECHHbIE, JIOTapu()MUIECKHE, TPUTOHOMETPHUECKUE
YPaBHEHHS W HEPAaBEHCTBA, WX CHUCTEMBl, YMEHHME OIEPUPOBATh
MOHATUSIMU: TOXJIECTBO, TOKIECTBEHHOE NpeoOpa3oBaHUE, ypaBHEHUE,
HEPABEHCTBO, CUCTEMAa YPAaBHEHUH M HEPABEHCTB, PaBHOCWIBHOCTb
YPAaBHEHUH, HEPAaBEHCTB M CHUCTEM; YMEHHE pellaTb ypaBHEHUS,
HEPABEHCTBA M CUCTEMBI C IIOMOILBIO Pa3IMYHBIX NPUEMOB; pEILIATh
YPAaBHEHUsS, HEPABEHCTBA M CHCTEMBI C [apaMeTpoOM; NPHUMEHSTh
YPaBHEHUs, HEPABEHCTBA, UX CUCTEMBI Ul PELICHHMs] MATEMaTHYECKHUX

3a]1a4 ¥ 3a7a4 U3 pa3InyHbIX 001acTell HayKy U peajbHOU KU3HU

YMeHue onepupoBaTh MOHATUSAMHU: (QYHKUIMS, YETHOCTH (YyHKIUH,
NEPUOJUYHOCTh (DYHKIIHMH, OIPAaHUYEHHOCTh (YHKIUH, MOHOTOHHOCTb
(GyHKIMH, 3KCTpeMyM (pyHKLMHU, HauOosbllee ¥ HauMEHbIlIee 3HAYCHUS
(GYHKLIMU Ha IPOMEXYTKE, HeTpephIBHAsE (PyHKIHSI, ACHMITOTHI Ipaduka
(GyHKIMM, TIepBasi U BTOpasl MpOou3BoiHAs (DYHKIUU, T€OMETPUUECKHUI U
¢u3nyeckuii CMBICT TNPOU3BOAHOM, NEpBOOOpa3Hasi, ONpPEACIEHHbIN
MHTErpai;, yMEHUE HaXOAWTh ACUMITOTHI rpaguka (YHKIMH; YMEHUE
BBIUUCIATh IPOU3BOAHBIE CYMMBI, IPOMU3BENEHHUS, YacTHOIO U
KOMITO3ULIMK (PyHKIIMH, HAXOJUTh ypaBHEHUE KacaTelbHOM K rpaduky
(GyHKLIMHU; yMEHHE HAaXOIUTh NPOU3BOAHBIC 3JIEMEHTAPHBIX (YHKIH;
YMEHHE UCHOJIb30BaTh MPOU3BOIHYIO JUISl HCCIIEAOBAaHUSA (QYHKIHMH,
HaXOAWTh HAWOONbIIME W HAUMEHbIINE 3HAuUeHHUs (QYHKIHHA; CTPOUTH
rpad¥Kd MHOTOWIEHOB C HCIIOJIb30BAHMEM ariapara MaTeMaTh4eCcKoro
aHaJIM3a; TNPUMEHATh MPOU3BOIHYIO JUISI HAXOXKJIEHUS HAWIy4IIEro
penieHuss B NPHUKIAAHBIX, B TOM YHCIE COLMAIBHO-DKOHOMHYECKUX H

(bHSI/I‘IeCKI/IX 3agadax; HaxXOAUTh Ijiomain U 00BEMBI (I)I/Il"yp C MIOMOIIBIO




HUHTCTpalia; MPUBOAWUTL NPUMEPBI MAaTCMATUYCCKOTr0 MOJACIIMPOBAHUA C

noMouIbio AudQepeHuanbHbIX YpaBHEHUN

YMeHue onepupoBaTh MOHATUAMH: Tpaduk GyHKIUH, 0OpaTHas QYHKITUS,
KoMno3unuss (pyHKIMH, NuHEHHas (QyHKIMs, KBaapaTHdHas (QyHKLUS,
pauMoHanbHas (QYyHKUUS, CTeNeHHas (YHKLHSA, TPUTOHOMETPUYECKHE
¢byHKIMH, 0OpaTHBIE TPUTOHOMETPUYECKHE (YHKIUH, IMOKa3aTeIbHas U
norapupmuueckas (QyHKIMH; yMEHHE CTPOUTh Tpa(UKH H3YYEHHBIX
GyHKUMH,  BBINONHATH  HpeoOpa3oBaHust  rpadukoB  (QyHKIMH,
UCIOJIb30BaTh I'paMKy Ul U3YyUYEHUs MPOLIECCOB U 3aBUCUMOCTEH, IpH
peleHnH 3a7a4 U3 APYIHX Y4eOHBIX MPEAMETOB U 3a/ad M3 peaslbHOU
KHU3HHM; BbIpaXaTh (opMylaMu 3aBUCHUMOCTH MEXIY BEJINYMHAMU;
WCIIONB30BaTh CBOWCTBA U rpaduku QYyHKUUN IS pelieHus ypaBHEHUH,
HEpaBEHCTB M 3a/ay C MapamMeTpaMmy; H300pakaTb Ha KOOPIMHATHOMN

IIJIOCKOCTH MHOYKECTBA PEIICHUM YPAaBHEHHUH, HEPABEHCTB U UX CUCTEM

YMeHue pemiarb TEKCTOBBIE 3aJadyd Pa3HbBIX THUIOB (B TOM 4YHCIE Ha
IPOLIEHTHI, O U YacTH, HA JABHXKEHUE, paboTy, CTOUMOCTb TOBAapOB U
YCIIYT, HaJIOTH, 3a/1a4¥ U3 00JacTH YIpPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(uHaHCaMU); COCTaBJISATh BBIPAKEHMsI, YPaBHEHHUS, HEPABEHCTBA M UX
CHUCTEMBI II0 YCJIOBHIO 3aJa4d, MCCIEAOBaTh IOIYYCHHOE DPELICHUE H
OLIEHUBATh IPaBIONOJOOHOCTh PE3YJIBTaTOB; YMEHHE MOJEIUPOBAThH
peanbHbIE CUTyallUM Ha SI3bIKE MAaTEMaTUKH; COCTABIIATH BBIPAKEHUS,
YPaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI I10 YCIOBUIO 3a1]a4U, UCCIIEN0BATh
MOCTPOEHHBIE MOJAEIM C HCIOJb30BAaHUEM ammapara  anreOpsl,

MHTEPIPETUPOBATH MOJyUYEHHBIN pe3ybTar

YMeHue onepupoBaTh MOHATUSAMU: cpefiHee apudMeTHueckoe, MearaHa,
HauOoJbpIlIee U HaMEHbIIIee 3HaYCHU s, pa3Max, TUCIIePCHs, CTaHIapTHOE
OTKJIOHEHHME YMCIIOBOTO HabOpa; yMEHHE M3BJIEKaThb, UHTEPIPETUPOBATD
uH(OpMaLIO, IPE/ICTAaBIECHHYIO B Ta0MUIIaX, HA TUarpaMMax, rpagukax,
OTPaKAIOIIYIO CBOMCTBA peanbHbIX MPOLIECCOB U SIBICHUI; IPEICTABIAT
UHPOpPMALIMIO C TOMOIIbIO TaONMIl M JuarpaMM; HCCIeq0BaTh
CTaTUCTUYECKUE JTaHHbIe, B TOM 4YHCJIE C MPUMEHEHHEM TrpapuuecKux
METOJIOB U ANIEKTPOHHBIX CPENICTB; rpa)uueCcKH UCCIIeI0BATh COBMECTHBIC

HaOJIIO/IEHHUS C TTIOMOIIBIO AUArpaMM PacCEUBAHUS U JIMHEHHOU perpeccuu

YMeHHe OomnepupoBaTh IOHATHSAMH: CIy4YalHBIM ONBIT W CIydalHOE

CO6BITI/IC, BCPOATHOCTDH CJ'Iy‘-IElﬁHOFO CO6BITI/IH; YMCHHUEC BbIUYUCIIATH




BEPOSTHOCTh C HCIOJb30BAaHHEM TIpaUUeCKHX METOIOB; MPUMEHSThH
(bOpMyIBI CIOKEHHS W YMHOXKEHHS BEPOATHOCTEH, (OPMYIy ITOIHON
BEPOSTHOCTH, popmyny beprysiu, komOMHATOpHBIE (PAKTHI U (POPMYIIHI;
OLICHMBATh BEPOSITHOCTU pEaAbHBIX COOBITHIl; yYMEHHE OIEPHPOBAThH
MOHATUSIMH: CITydaiiHas BENMYMHA, PpACIpENEICHUE BEPOSTHOCTEH,
MaTeMaTHYEeCKOe OXKHMJAHWE, THUCIEPCHsl W CTaHAapTHOE OTKIOHEHHE
CllydyailHOM BeNWYHMHBI, (YHKIMKM pPACHpENeNeHUsT U  IUIOTHOCTH
PaBHOMEPHOTO, TIOKAa3aTeIbHOTO M HOPMaJIbHOTO PaclpeieeH i, yMEHUE
WCTIOJIB30BaTh CBOWCTBA N3YUEHHBIX PACTIPEIACTICHHI ISl pEIICHUS 3a/1a4;
3HAKOMCTBO C MOHSATHSMU: 3aKOH OOJIBIINX YHCEN, METO/bI BEIOOPOYHBIX
WCCIIC/IOBAaHUN; YMEHHME TMPHBOAUTH MPHUMEPHl MPOSBICHHUS 3aKOHA
OONBIIMX YHCEN B IMPUPOTHBIX W OOIICCTBEHHBIX SIBICHUSX; YMCHHE
OIIEpPUPOBATh MOHATUSIMH: COYETaHUE, IEPECTAaHOBKA, YUCIIO COYCTAHUH,
YHUCIO  TEePEecTaHOBOK; OmHOM HbIOTOHA; yMEHHE TNPUMEHSTH
KOMOHMHATOPHBIE (PaKTHl U PACCYKACHUS JUIs PEIICHUs 3a7a4; OLlEHUBATh
BEPOATHOCTH PEAJbHBIX COOBITHIA; COCTABISATH BEPOATHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH NIOJYYECHHBIN PE3yIbTaT

YMeHue onepupoBaTh IMOHATHSMH: TOYKA, MpsAMasi, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYUHA YIJIa, IFIOCKUN YIOJ, IBYPAHHBIN
yroJj, TPEXTPaHHbIN YroJl, CKPEIIUBAIOIIHNECS MTPSAMbIE, TAPaJIIETbHOCTD U
NEePHIEHIUKYISAPHOCTh MPSAMBIX U IUIOCKOCTEH, Yol MEXIy MPsSMbBIMU,
Yrojl MEXIy HOpsSMOW M IUIOCKOCTBIO, YIOJd MEXIY IUIOCKOCTSIMH,
paccTosiHUE OT TOYKH JO IUIOCKOCTH, PACCTOSIHUE MEX]Y MPSAMbIMU,
paccTosiHME MEXKIY IJIOCKOCTAMH; YMEHHUE HCIOIb30BaTh MPU PEIICHUHN
3a/1au u3ydeHHbIe (PaKThl U TEOpPEeMbl TUIAHUMETPUH; YMEHUE OLIEHUBATh
pasMepbl OOBEKTOB OKPYXKAIOIIETO MHPA; CTPOUTH MaTeMaTHYECKHE
MOJIENIM C TOMOILIBI0 T€OMETPUUYECKUX MOHATUA W BEJIMYMH, pPEIIaTh

CBA3aHHBIC C HUMU MPAKTUYCCKUC 3ada91
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YMeHue onepupoBarh MOHATUSAMU: IUIOMIAb (GUTYpBl, 00BEM QUTYDHI,
MHOTOTPaHHMK, NPaBUJIbHBI MHOIOI'DAHHUK, CEUEHHUE MHOIOIDAaHHUKA,
KyO, mapajienenurnen, npusMma, nupamuaa, ¢urypa M IOBEPXHOCTh
BpallleH!s], UWIMHIP, KOHYyC, map, cdepa, Miomanab cdepsl, MIONaab
MOBEPXHOCTU MHUPAMMJIbI, MPHU3MBIL, KOHyCa, LUIUHApa, 00BEM KyoOa,
MPSIMOYTOJIBHOTO MapaUIeNIeNuIena, MUPaMHUIbL, NPU3MBI, LWIUHAPA,
KOHYycCa, Ilapa, pa3BEpPTKa MOBEPXHOCTH, CEUECHUS KOHycCa M LIMIUHJpA,

napauiCJibHBIC OCH HWJIIM OCHOBAHHIO, CCUCHUC IIapa, IIJIOCKOCTbD,




Kacatomascss cdepsl, UWIMHIpPA, KOHyCa,; yMEHHE CTPOHUTh CEUYCHHE
MHOTOTpaHHHKa, H300pa’kaTh MHOTOTPAaHHUKHU, (QUTYPHI U MOBEPXHOCTH
BpAILICHHS, UX CEYCHUS, B TOM YHCIIE C TIOMOIIBIO 3JEKTPOHHBIX CPEICTB;
YMEHHE TPUMEHSTH CBOHCTBA F€OMETPUYECKUX (HUTYpP, CAMOCTOATEIHLHO
(bopMynTupOBaTh ONPEAETICHUS U3y9aeMbIX (PUTYP, BBIIBUTATH THIIOTE3HI O
CBOMCTBAaX M NpU3HAKaX I'€OMETPUYECKUX (HUryp, 0OOCHOBHIBATH WIIU
ONpoOBEprarb HX; yMEHHE TPOBOAUTH KiaccuuKkamuio ¢Guryp 1o
pa3MYHBIM NPU3HAKAM, BBIIOJHATH HEOOXOIMMBIC OMOJHHUTEIBHBIC

MOCTPOCHUS
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YMeHue OnepupoBaTh IMOHATHSMHU: JIBWKCHHE B IPOCTPAHCTBE,
napajuieNibHbI EePeHOC, CHMMETPHsI Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MMOBOPOT, TMpeoOpa3oBaHue MOM00Ws, TOMO0HBIE (UTYpHI, YMEHUE
pacrno3HaBaTh paBHbIC U MOAOOHBIC (UIYPhI, B TOM YKCJIE B MPUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BaTh T'€OMETPHUCCKUE OTHOIICHHS
[PH PEIICHNY 3a/1a4; HAXOAUTh T€OMETPHUYCCKUE BETMYMHBI (JJIMHA, YTOJI,
UIONIA/b, 00BEM) MPH PELICHUH 3aa4 U3 JPYTHX YYSOHBIX MPEIMETOB U
U3 peaJbHON KU3HH, YMEHHE BBIYHCISATH T'€OMETPUYCCKHE BEIUYHHEI
(MHa, yroi, IUIOM@Nb, O00BEM, IUIOMIAIL MOBEPXHOCTH), HCIONB3YS
U3y4eHHbIC (OPMYJIBI U METOMbI, B TOM YHMCJIC: IUIOLIA/b MOBEPXHOCTH
MUpaMHJIBI, TPU3MBI, KOHYCa, IHJIMHIPA, TWIOaas cheprl; 00bEM Kyoa,
NPSMOYTOJIFHOTO MapaJuleNienunesa, MHPaMHUIbl, TPH3MBI, LWIMHIPA,

KOHYcCa, Il1apa; yMEHUE HaXOUTh OTHOILIEHHE 00bEMOB MOI0OHBIX PUTYp
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VYMmenune OIICPHUPOBATH IMOHATUAMU: NPAMOYTOJIbHAd CUCTEMA KOOPAWHAT,
BEKTOP, KOOPJMHATHI TOYKH, KOOPJIWHATHI BEKTOpPa, CyMMa BEKTOPOB,
MPOM3BEJICHUE BEKTOpa Ha YHCIIO, PAa3JIOKEHHE BEKTOpa IO Oasmucy,
CKaJIIPHOE TPOU3BEICHHE, BEKTOPHOE IMPOU3BEACHUE, YTOJI MEXIy
BCKTOpaMH, YMCHUC HCII0JIb30BATh BeKTOpHBIﬁ n KOOp)II/IHaTHBII\/JI METO
JUIE  PEIICHWS TEOMETPUYECKHX 3a7a4 M 3a]ad JIPYruxX yd4eOHBIX

MIPEAMETOB
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YMmenue BLI6I/IpaTB HOI[XO,[[SIH_[I/II‘;I MCTOA JJIA PCIUCHUS 3a1a4U,; TIOHUMAHUC
3HAQYMMOCTH MATCMAaTUKW B H3YUCHUW IIPHPOIHBIX H O6HIGCTBGHHBIX
IponecCcoB " ﬂBHeHI/Iﬁ; YMCHHUC PACIIO3HABATH IIPOSBJICHUC 3aKOHOB
MaT€MaTuKU B UCKYCCTBC, YMCHUEC MIPUBOAUTH IPUMEPHEI MATEMATHICCKUX

OTKPBITUN POCCUICKOW U MUPOBOM MaTEMAaTUYECKON HAyKU




HEPEYEHDb JIEMEHTOB COAEP/KAHUS, ITPOBEPAEMBIX HA EI'D 110 MATEMATUKE

Kon IIpoBepsieMblii 3J1IEMEHT COAEPKAHUSA
1 Uucna v BBIYUCICHUS
1.1 Harypanbuble u nensie uncina. [Ipu3Haku qeIUMMOCTH HENbIX YHCEeN
1.2 Panmonansueie yncna. OObIKHOBEHHBIE U IECSITUUHBIEC APOOU, TPOLEHTHI, 0ECKOHEUHBIE TEPHUOANYECKUE APOOH
1.3 ApudmeTrueckuii KOpeHb HaTypalnbHOM creneHu. [IeiicTBus ¢ apudMeTHIeCKUMU KOPHSIMH HaTypaJIbHOM CTETIeHU
1.4 Crenens ¢ nenbiM nokazareneM. CTeNeHb ¢ pallMOHAIbHBIM NoKa3areieM. CBOMCTBA CTENEHU
1.5 CuHyc, KOCUHYC U TaHT€HC YUCJIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC, apKTaHT'€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm yncna. JlecsITHYHBIE U HATYpAIbHBIC JTOTAPH(PMBI
17 JleiicTBuTenbHbIe uMcaa. Apu@MeTHUECKHe OoIepaluu ¢ JeHCTBUTENbHBIMU 4uciaaMu. [IpuOmmk€HHbIE BBIUKCIEHMS, MpaBuiia
. OKpYIVIEHHUS, IPUKHJIKA U OLIEHKA pe3ysIbTaTa BEIYUCIECHUN
1.8 [IpeoOpa3oBanue BeIpaXXeHUN
1.9 KommnnekcHble uncna
2 VYpaBHEHMs U HEpaBEHCTBA
2.1 Lenbie u 1poOHO-paIOHAIbHBIE YpaBHEHUS
2.2 WppanmoHaibHble ypaBHEHUS
23 Tpuronomerpuueckne ypaBHEHUs
24 IToka3arenbHble U Iorapu(MUUYecKre ypaBHEHHS
2.5 enble u 1poOHO-palioHaIbHbIE HEPABEHCTBA

2.6 HppannoHalibHble HEPaBEHCTBA




2.7

[TokazarenbHble U Torapu(MUIECKIEe HEPAaBEHCTBA

2.8 TpuronomeTprudeckre HepaBEeHCTBA

2.9 CucreMpl 1 COBOKYITHOCTH YpaBHEHUI U HEPABEHCTB

2.10 VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMu

2.11 Marpwuia cucTeMbl JTMHEHHBIX ypaBHEHHNA. ONpenennuTeNb MaTPHIIbI
3 OyHKIMH U TpaduKu

31 @Oyukius, crmocoObl 3amaHus ¢yHkuuu. Ipaduk ¢yHkumu. BzammHo oOparnbeie (yHkmmm. YETHbIE W HEYETHBIE (QYHKIUH.
. [lepuonuueckue GyHKIUH

39 OOGnacte ompeneneHuss U MHOXKeCTBO 3HadeHMH QyHkuuu. Hymu ¢ynkumu. IlpomexyTku 3HakomocTosHCTBa. IIpomexyTku
' MOHOTOHHOCTH (PyHKIIMHU. MakCUMyMbl U MUHUMYMBI (pyHKIMU. Hanbonbliee 1 HauMeHbllee 3Ha4eHne QyHKIUN Ha IIPOMEXKYTKeE

3.3 CrenenHas pyHKIMS ¢ HAaTypaJIbHBIM U LIeJIbIM MoKa3ateneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpauK KOpHS 71-0i cTeneHn

3.4 Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpauKu

3.5 IToka3arenbHas u JorapupmMuyueckas GyHKIUH, UX CBOMCTBA U rpaduKu

3.6 Touku paspbiBa. AcuMnToThl rpadukoB GpyHKIMH. CBONCTBA (PyHKIINH, HENPEPHIBHBIX HA OTPE3KE

3.7 IlocnenoBarebHOCTH, CITOCOOBI 3aJJaHUS IMOCICA0BATEIIFHOCTEH

3.8 Apudmerndeckas 1 reomeTpuaeckas mporpeccuu. Gopmyiia CI0KHBIX TPOIICHTOB
4 Hauana maremarudeckoro aHaiausa

4.1 [IpousBoanas @ynkuuu. [Ipon3BonHbie 3neMeHTapHbIX QyHKINN

49 [TpumeHeHne MPON3BOIHON K UCCIIEIOBAHUIO (PYHKITHIA HA MOHOTOHHOCTB U OKCTpeMyMbl. HaxokaeHne HanbobIIero 1 HAMMEHBIIIETO
. 3HaueHMs (PyHKIMU Ha OTpE3Ke

4.3 ITepBooOpa3nas. HTerpan
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MHuoxxecTBa H JIOTUKA

5.1 MHoxecTBO, oneparuu Haj MHOKecTBaMu. Jlnarpammel Diinepa — Benna
5.2 Jloruka
6 BepositHOoCTh U cTaTHCTHKA
6.1 OmnucarenpHasi CTaTUCTUKA
6.2 BeposatHocTh
6.3 KombOunaropuka
7 T'eometpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpanHuKmu
7.4 Tena v moBepXHOCTU BpaIleHUS
7.5 Koopaunats! 1 BEKTOpPBI
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YYEBHO-METOINYECKOE OBECIHEYEHHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIbHbIE YYEBHbIE MATEPUATIbI ONA YYEHUKA

10-11
KJIACChI

1.1.3.7.1.1.

MaremMatuka: anre6pa 1 HadyaJia MaTeMaTH4YICCKOI'O
aHalln3a, rcoOMCTpuUs. Anre6pa K Hadajia
MAaTEMAaTHYCCKOI'O aHajInu3a

Anumos 1I1.A.,
Komasarun 10.M.,
TkaueBa M.B. n

Jpyrue

AKIHOHEpHOE 00IIECTBO
«3parenscTBO «IIpocBemenune
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