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HOACHUTEJBHAASA 3AIIMCKA

YueOHblil Kypc «Anrebpa u Havajla MaTEeMaTHUYECKOrO aHAIM3a» SIBISETCA
OJIHUM W3 HanboJiee 3HAYMMBIX B TIPOrpaMMe cpeaHero ooOiero obpa3oBaHws,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECTeunBaeT WHCTPYMEHTAIbHYIO 0a3y s
U3YYCHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C JIPYrol CTOPOHBI, (hopMUpYyeT
JIOTHYECKOe M aOCTPaKTHOE MBIIUICHUE O0y4YaloUuXcs Ha YpOBHE, HEOOXOAMMOM
JUIsL OCBOCHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, HCTOPUH, CIIOBECHOCTU U JIPYTHX
TUCIUTUIMH. B pamkax maHHOTO y4eOHOTOo Kypca OOydYaromuecs OBJIAJCBAIOT
YHHUBEpPCAJbHBIM SI3IKOM COBPEMEHHON HayKW, KOTOpas (OopMyIupyeT cBoOU
JTOCTHKEHHSI B MaTEMaTUYECKOM opMme.

VY4eOHblll Kypc anreOpsl U Hayajl MaTeMaTUYECKOro aHallh3a 3aKJIaJIbIBaeT
OCHOBY [IJIi YCHENIHOTO OBJAJCHUS 3aKOHAMHM (PU3HKH, XUMHUHU, OHUOJIOTHH,
MOHUMAaHUSI OCHOBHBIX TEHJICHIIMMA pa3BUTHSI SKOHOMUKHU U OOIIECTBEHHOMN KU3HU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX HHUQPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BaTh WX JUIsl JAlIbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM XM3HH. B TO ke Bpemsi oBiajieHHE aOCTPAKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIIMSIMH anreOphl M MaTeMaTHYeCKOrO aHalin3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMK U pacCykKIaTh JEAYKTUBHO, HUCIIOJIb30BAThH
00001lIeHHEe W KOHKPETH3allhio, a0CTparupoBaHUE M aHAJIOruw, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone u3yuyeHusi yueOHOro kypca «Ainredpa ¥ Hayalla MaTeMaTH4YE€CKOTO
aHalin3a» 00ydYaroIIuecs IMOIy4aroT HOBBIM OMNBIT PEIICHUs NMPUKIAJAHBIX 3ajad,
CaMOCTOSITENIFHOTO TOCTPOCHHUSI MaTEMaTUYECKUX MOJIEJICH pealbHbIX CUTYallUH,
UHTEPIIPETallud  TOJYYCHHBIX  pEIICHHH, 3HAKOMATCS C  NpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTE B TMpPHUpPOAE, HAayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

Y4eOHblii Kypc 00iagaeT 3HAYUTEIbHBIM BOCHHUTATEIBHBIM IMOTEHIIMAJIOM,
KOTOPBIA peanu3yeTrcss Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIINMA
(GbOopMHPOBAHUIO HAYYHOT'O MHUPOBO33PEHUS, TaK M 4epe3 creuuduxky ydeOHOMH
NEeSATEeIbHOCTH, TpeOylolmed MNpOJOIKUTEIbHOW KOHIEHTpPAllMd BHUMAHUA,
CaMOCTOSITEIFHOCTH, ~aKKypaTHOCTM H  OTBETCTBEHHOCTH 32 IIOJTYYCHHBIN
pe3ynbTar.

B ocHoBe MeTomuMku oOydeHHs aireOpe W HadajlaM MaTeMaTH4YeCKOro
aHaJIn3a JISKUT AESITEIbHOCTHBIN NPUHIUI 00yUYEeHMUSL.

B crpyktype yueOHOro kypca «Anredbpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIIETEHBI CICAYIONINE COJAEpKAaTeIbHO-MEeToAnUeckne TuHum: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hauama
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COZIEPKATENHHO-METOANYECKHE JMHUM HW3YYalOTCsl Ha TPOTSHKCHHH JBYX JIET
oOy4yeHHs Ha YPOBHE CpPEIHEro oOlmiero oOpa3oBaHUs, €CTECTBEHHO JIOMOJIHSIS
JpyT Ipyra W MOCTETIEHHO HACHIIIAsICh HOBBIMH TeMaMd W pazzienamMu. J[aHHBIHI
y4eOHBIH KypC SIBJISIETCS MHTETPAaTUBHBIM, IIOCKOJIBKY OObequHSET B cebe
collepKaHNE HECKOJbKUX MATeMAaTUYeCKHX JUCIUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHSI, MAaTeMaTHUYECKU aHAIU3, TEOpUs MHOXKECTB, MaTeMaTHUYecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaroliuecs OBIaJIeBalOT BCE Ooiiee
IUPOKHM MAaTEeMAaTHYECKUM ammapaTroM, Y HUX MOCJIeN0BaTeIbHO (popMupyercs u
COBEPIICHCTBYETCSI YMEHHE CTPOUTh MAaT€MaTHYEeCKyl0 MOJENb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYYCHHbIE TPU U3YYEHUH y4eOHOTO Kypca, IS
PEIICHUs CaMOCTOSTENIEHO C(hOPMYTHPOBAHHONW MaTEeMAaTHYECKOH 3a/1adn, a 3aTeM
UHTEPIIPETHPOBATH CBOM OTBET.

CopepxxarenpHO-MeTOIMYeCKas: JUHUS «Uncia W BBIYMCICHUS) 3aBEpIIacT
¢dbopMUpOBaHrE HABBIKOB MCIOJIB30BAHUS JCUCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaToO Ha YPOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemHero oomero
oOpa3zoBaHusi 0co0O€ BHUMaHue yaensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHAIBHBIX BBIYMCIICHUM, BKIIIOYAIOMIMX B CE0S MCIOJIb30BAaHUE Pa3IMYHBIX
dbopM 3amucu 4Ymcna, yMEHHUE JeNaTh NPUKHUIKY, BBINOJHATH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OLIEHUBATh YWCIIOBBIE BBIpaKEHUS, pabOTaTh C MaTeMaTHUYECKUMHU
KOHCTAHTaMU. 3HAKOMbIe OOy4YaloImMMCS MHOXECTBA HATYpPalIbHBIX, MEJBIX,
pallMOHAIIBHBIX W JICUCTBUTENBHBIX  YUCET  JIOMOJHSAIOTCS  MHOXKECTBOM
KOMIUIEKCHBIX 4YHCell. B KakaoM H3 O3TUX MHOXECTB pPacCMaTpPUBAIOTCS
CBOMCTBEHHBIE €My CIelnu(pUIecKue 3aJadd W Olepaluu: [eJIeHHe Haleno,
OTEPUPOBAHUE OCTAaTKaMHU Ha MHOXKECTBE IETBIX YHCEN, OCOObIe CBOMCTBA
paIMOHAIBHBIX ¥ UPPAIMOHATBHBIX YUCEN, apU(PMETHICCKUE ONEpAIiH, a TaKKe
U3BJICUCHHE KOPHSA HATypaJbHOM CTENEHM Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapsi mocienoBaTelbHOMY PACHIMPEHUIO Kpyra HCIOJBb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOJKHOCTSMH WX TPUMEHEHUS JUIsl PEIICHUS Pa3jINdHbIX 3a7a4
dbopMupyeTcsi IpeacTaBlIeHUE O €IUHCTBE MATEMAaTUKH KaK HayKH U €€ pojH B
MOCTPOCHUU MOJIEJECH PEeaNbHOTO MUpPA, HIMPOKO HCIONB3YIOTCS 0000IIeHrne U
KOHKPETH3AIHS.

Jlunust «YpaBHEHUS! U HEPABEHCTBa» pPEATU3YETCS Ha MPOTSHKEHUHM BCETO
oOydeHHUs] Ha YpOBHE CpeIHEro oO0Iero oOpa3oBaHHWs, TOCKOJIBKY B KaKIOM
pasgene IlporpamMMbl TMpenyCMOTPEHO peLIEHHE COOTBETCTBYIOMIMX 3a7ad. B
pe3ynpTaTe OOy4aroluecs OBJAJCBAIOT PA3IMUYHBIMH METOJaMH  PEHICHHS
palMOHAIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUUYECKUX U
TPUTOHOMETPUYECKUX YpPAaBHEHHI, HEPaBEHCTB M CHUCTEM, a TakXke 3ajad,
cojepkamux mnapamerpel. [lodydeHHblEe yMEHHsS HIMPOKO HCHOJB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUH C TIOMOIIBIO MPOU3BOTHOM, TPU PEIICHUHN MPHUKIATHBIX

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULIUNAJIbHOE BIO/DKETHOE OBLLIEOEPA3OBATEJIbHOE 15.10.25 12:55 (MSK) Ceptudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHMUE "JIMLIEN N2 15 UMEHU AKAQEMUKA HOJIUSt BOPUCOBUYA [etictyeT c 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CeeTnaHa OpbeBHa, [pekTop




3a/1a4y M 3a7a4 Ha HaXOXKJIeHUE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN (YHKIIHU.
JlanHast copepkarenbHas JIMHUS BKIIOYaeT B ce0s Takke (OpMUPOBAHHE YMEHHIA
BBIMIOJHATH  pacuéTtel 1o  (QopmyrnaMm, MpeoOpa3oBaHUS  PAMOHAIBHBIX,
UPPALMOHATBHBIX W TPUTOHOMETPUUYECKHX BBIPAKEHUHN, a TAaKXKE BBIPAKCHUM,
collepKalluX CTermeHu W Jorapudmel. brarogaps uszydeHuio anredpamdecKkoro
MaTepuaga TPOUCXOAWT  JajbHEiIIee  pa3BUTHE  aNTOPUTMUYECKOTO U
a0CTPAaKTHOTO MBINIICHUS OOyYaroIuXcs, (OPMHUPYIOTCS HABBIKUA JIETYKTHBHBIX
paccyxJeHuid, paboThl C  CHMBOJBHBIMH  (opMamu,  TPEICTABICHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJIC PaBCHCTB M HEPAaBEHCTB. AnrebOpa
npemnaraeT d(PGEeKTHBHBIE WHCTPYMEHTBI [JISI PEIICHUS MPAKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HATJISIHO JIEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
S3bIKA HAYKHU.

CopnepxarenbHO-MeTOAMYEeCKass JUHUAA «DyHKIMM W Tpapuku» TECHO
NEePeryieTaeTCd ¢ APYTMMH JUHUSMHU y4eOHOrO Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 3a7a€T MOCJIEIOBATEILHOCTh U3YUEHUsI MaTepuaia. M3ydeHue cTerneHHou,
MOKa3aTeJIbHOU, JJOTapu(PMUUIECKON i TPUTOHOMETPUUICCKUX (PYHKIIMM, KX CBOMCTB
U rpadMKOB, UCIMOJIb30BAaHUE (PYHKIUU NIl pelIeHus 3a7a4 U3 JAPYruxX yueOHBIX
PEIMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEeMAaTUYECKUM aHAIIM30M,
TaK W C pEeHIeHHeM ypaBHEHHWH W HepaBeHCTB. [Ipu 3TOoM OonblIoe BHUMaHHE
yaensercs GOPpMUPOBAHHIO YMEHHUS BbIpaKaTh (HOpMyJaMu 3aBUCUMOCTH MEKIY
pa3sTUYHBIMA BEITMYMHAMH, HCCIIEOBATh TMOJyYEHHbIE (PYHKIIUU, CTPOUTH HX
rpaduku. Matepuan 3Toi cojiep)KaTelbHON JTUHUN HalleJIeH Ha pa3BUTHE YMEHUMN
U HABBIKOB, ITO3BOJIIONINX BBIpAXKaTh 3aBUCHUMOCTH MEXKIy BEIWYUHAMU B
paznuuHoi ¢dopme: aHaTUTUYECKOU, Tpaduyeckoil u cioBecHoil. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO AJITOPUTMUYECKOTO MBIIIJICHUS, CIHOCOOHOCTH K
0000IIIEHNIO 1 KOHKPETU3AIIUHU, UCTIOJIb30BAaHUIO aHAJIOTHH.

ConepxxarenpHas juHHsS «Hauama mareMaTHdecKoro aHain3a» MO3BOJISET
CYIIECTBEHHO PACIIUPHUTh KPYr KaK MaTeMaTHYCCKHX, TaK M MPHUKJIAJTHBIX 3aJ1ad,
JIOCTYITHBIX OOYYalomuMCs, TaK KaK y HUX TOSBISICTCS BO3MOXXHOCTh CTPOUTH
rpa@uKy  CIOXHBIX (YHKLIHHA, ONpEAeNaTh HMX HauOONbIIME W HAUMEHBIINE
3HAUCHUS, BBIYUCILITH TUIOMAAn (Guryp m oObEMBI Tel, HAXOAWTh CKOPOCTH U
YCKOpeHHsl TipolieccoB. JlaHHas conep)kaTelibHasl JIMHHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH TIOCTPOEHUSI MaTeMaTHYEeCKUX MOJeNell pealbHBbIX CHUTYyaIuH,
MO3BOJIACT HAXOIUTh HAWIyYlllee pEHIeHHe B TMPUKIAAHBIX, B TOM YHCIE
COLIMAJIbHO-I)KOHOMUYECKHUX, 3a7jauax. 3HAKOMCTBO C OCHOBAMU MaTeMaTUYECKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAbHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIUICHUSI, (POPMUPOBAHUIO YMEHUW paClo3HABaTh MPOSIBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOydaroniuecss y3HalT O
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BBIJIAIONTUXCSI PE3ybTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYeCKast THHUSA «MHOXKECTBA U JIOTHKA» BKIIOYAET B
ceOsl DIIEMEHTHl TEOPUU MHOXKECTB M MaTEeMaTHYECKOW JIOTHKH. TeopeTuko-
MHOKECTBEHHBIC MPECTABICHUS TPOHU3BIBAIOT BECh KypC NMIKOIHHOW MaTeMaTHKU
U TIpe[yiaraloT Hambosiee YHUBEPCAIBHBIA S3BIK, OOBEIWHSIONINN BCE pa3aeibl
MaTeMaTUKH | €€ TPUIOKEHUH, OHM CBS3BIBAIOT pa3HBIE MaTEMaTHYCCKUC
JTUCIUIUIMHBL W WX TPWIOKEHUs B eauHoe 1enoe. [losTomy BakHO 1aTh
BO3MOXKHOCTh OOy4YarmIeMycs IMOHUMAaTh TEOPETUKO-MHOXECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTEMaTHUKH W HCIOJIb30BATh €r0 JJIS BHIPAKEHUS CBOUX MBICIICH.
JlpyruM BaXHBIM TIPU3HAKOM MaTEeMaTHKA KaK HayKd CIeAyeT IpU3HATh
CBOWCTBEHHYIO € CTPOTOCTh OOOCHOBAaHHW U CJIEJIOBaHUE OMpPEICIEHHBIM
OpaBWJiaM  TOCTPOSHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  3JIEMEHTaMHU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTHYECKOTO MBIILIICHUS
00yJaronuXxcs, MO3BOJISET UM CTPOUTH CBOM PACCY)KIICHUSI Ha OCHOBE JIOTHUECKUX
npaBwil, GOPMUPYET HABBIKM KPUTUIECKOTO MBITILICHUSI.

B yueObHoM kypce «AnreOpa W Hadaga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTEMAaTHYECKOTO MOJICITHUPOBAHUS, KOTOPHIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHUIO HABBIKOB TMOCTPOCHUSI MOJIENEH pealbHBIX
CUTyalluii, WCCIEAOBAHMS HJTUX MOJENeH C TOMOIIBIO0 afmapara ajiredopbl H
MaTEMaTUYECKOTO aHalin3a, MHTEPIpETAIlMy TOJyUYEeHHBIX pe3yJabTaToB. Takue
3aJIaHUS BIUIETCHBI B KOK/IBIN M3 Pa3/IeiioB MPOTPAMMBI, TOCKOJIbKY BECh MaTepHal
y4e0HOro Kypca IIMPOKO HCIOJB3YETCS s PelIeHUs] NMPUKIATHBIX 3amad. [lpu
pElICHUN  pCATbHBIX  NPAKTHYCCKUX  3aJad  oOydYaroniuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenbHOCTh 1O (OPMHUPOBAHHMIO HABBIKOB PEIICHHWS TNPHUKIAJHBIX 3a1a4
OpraHM3yeTCs B TpOIecce U3yUeHHs BCeX TeM Y4eOHOro Kypca «Anredpa u Hagana
MaTEMaTUYECKOTO aHaTN3ay.

Ha wu3yueHue yuyeOHOro Kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOro
aHanuza» oTBoauTcs 272 vaca: B 10 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).
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COAEPKAHUE OBYUYEHMUSA
10 KITIACC

Yuciia ¥ BBIYUCICHUSA

Pannonanpabeie uncna. OOBIKHOBEHHBIC U JIECATUYHBIC NPOOU, TMPOIICHTHI,
OeckoHeuHble mepuoanueckue apodu. [lpumenenue npoOel W TPOIEHTOB IS
pELICHUS MPUKJIAIHBIX 3a7a4 U3 PAa3JIUYHbBIX OTPACIIEN 3HAHUU U PEATIbHOW KU3HMU.

[elictBuTenpHble 4nciia. PalMOHAIbHBIE W UPPALMOHAIBHBIE YHUCHA.
Apudmernueckue  onepaluu ¢ JCUCTBUTENbHBIMU  4YHMCIaMU.  Moayib
JEUCTBUTEIBHOIO YKCa U ero cBoiicTBa. [Ipubnnk€HHbIE BHIYUCICHUS, MTPABUIIA
OKPYTJIEHUs, IPUKUIKA U OLIEHKA PE3YJIbTaTa BBIUYMCICHHMN.

Crenenp ¢ uensiM nokaszateneM. bunom Herortona. Hcenosb3zoBaHue
MOAXOASIIEH (OPMBI 3aMKUCH ACHUCTBUTEIBHBIX YUCEN JJIsl PEIICHUS MTPAKTUYECKUX
3a/1a4 U NPECTABICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENEHU U €r0 CBOICTBA.

CreneHp C paluOHAJIbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM I10Ka3aTEJIEM.

Jlorapudm uyucna. CpoiictBa norapudma. J[lecaTuuHbie W HaTypalbHbIC
JorapuMsl.

CHuHyC, KOCHUHYC, TaHI€HC, KOTAaHT'€HC YMCIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHI'E€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA

ToxaecTBa U TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb
ypaBHEHMs. PaBHOCWIIBHBIE YpaBHEHUSI M ypaBHEHHS-CIEACTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIC METOIBI PEIICHUSI MIEIBIX U APOOHO-PAIMOHAIBHBIX YPaBHEHUN U
HEpaBEHCTB. MHOTO4YWIECHbI OT OJIHOM NEepeMEHHOM. JleJeHue MHOrodjieHa Ha
MHOIOWJIEH C ocTtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3pdunuentamu. Teopema Buera.

[IpeoOpa3zoBaHus YMCIOBBIX BBIPAKEHUM, COIEPIKAIUX CTETICHU U KOPHHU.

HppanmonanpHbie YPAaBHEHHS. OcHOBHBIE METO/IbI peLIeHUs
VMPPalHOHAIBHBIX YPABHCHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TMOKa3aTEIbHBIX

YpPaBHCHUU.

[IpeoOpa3zoBaHue BhIpaXXEHH, COACPIKAITUX JTOTapU(MBI.

Jlorapupmuueckue ypaBHEHUSI. OcHOBHBIE METO/IbI peIIeHHs
Jorapu(pMHUYECKIX YpaBHCHUH.

OcHoBHBbIE TPUTOHOMETPUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUYECKUX BBIPAXKECHUN. PelieHne TPUroHoMETpUYECKUX YPABHEHUN.
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Pemienne cucrem JIMHEMHBIX ypaBHEHHWWA. Marpuia CUCTEMBbl JIMHEHHBIX
ypaBHeHU. Omnpenenurenb MaTpuibl 2X2, €ro TEOMETPUYECKHUU CMBICI U
CBOICTBA, BBIYMCJICHUE €T0 3HAYEHHUS, TPUMEHEHUE ONpPEeneNuTeNs sl perieHus
CHUCTEMBl JIMHEMHBIX ypaBHEHUU. PelleHne npukIagHbIX 3aJad C ITOMOIIBIO
CUCTEMBl JIMHEMHBIX ypaBHEHUU. lccinemoBanue MOCTPOEHHOW MOAEIU C
ITOMOIIBIO MATPHI] U OTIPEIETUTEIIEH.

[TocTpoeHne mMareMaTUYeCKUX MOJENEN pPEaJbHOM CUTyallMd C MOMOIIBIO
YPaBHEHHUM M HEPABEHCTB. lIpuMeHEHHE ypaBHEHHMI U HEPABEHCTB K PEIICHUIO
MaTeMaTUYECKUX 3a/lad M 3a7a4 W3 Pa3IMuHbIX 00JacTedl HayKu M peajbHOU
YKU3HU.

DyHKUMH U TPaPUKH

OyHKIMA, CrMocoObl 3amaHus GyHKIUU. B3auMHO oOpaTHble (QYHKIIHH.
Komnoszummss @yuknuii. I'papuk  QyHKkmu. DneMeHTapHble NpeoOpa3oBaHUs
rpa@ukoB QyHKIHIA.

OO6nacth ompeneneHuss U MHOXKECTBO 3HaueHui Gyukuuu. Hymu QyHkiuu.
[TpomesxxyTku 3HakonocTosiHCTBA. UETHbIE 1 HeuéTHbIe dyHKUMU. [lepuoanueckue
bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKIMU. MaKCUMyMbl U1 MHUHHUMYMBI
dbyukiuu. Haubonbinee 1 HauMeHbIlee 3HaUeHUs (DYHKIIUU HA TTPOMEKYTKE.

Jluneiinasi, kBajgpaTU4Hasi U JPOOHO-TIMHEWHAs (PyHKUIUH. DIEMEHTApHOE
UCCJIEJOBaHUE U IOCTPOCHUE UX IPa(PUKOB.

Crenennast GyHKIHS ¢ HATypaJIbHBIM U IEIBIM TTOKa3zateneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa M rpaduKk KOpHS N-OM CTENEHM Kak (QYHKUUU OOpaTHOU
CTEICHH C HATYPaJIbHBIM ITOKA3aTEIIEM.

[lokazaTenbHass U Jjorapupmuyeckas (yHKUHUHA, UX CBOMCTBA M TpaduKH.
Hcnonp3oBanue rpadgukoB GyHKIMMA 1S peIICHUsT YpaBHEHUH.

TpuroHomerpuueckass OKPY>KHOCTb, OIpPEACICHUE TPUTOHOMETPUUECKUX
(GyHKUMNA YUCIOBOTO apryMEHTA.

OYHKIIMOHAJIIbHBIE 3aBUCMMOCTH B peaJbHBIX MpOIEccaX U SBICHUSX.
['padmku peasbHBIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajan3a

ITocmenoBaTenbHOCTH, CHOCOOBI 3aJaHUS ITOCIICAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKOn VUHIYKIHH. MoOHOTOHHBIE U OrpaHUYECHHBIE
MOCJEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHUSI MAaTeMaTHYECKOrO0 aHAIN3a KAk
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas ¥ TeoOMeTpUUEcKas Mporpeccuu. beckoHeuHo yObIBaroas
reoMmerpudeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH reOMETpUUECKON
MPOIrpeCCrn. JINHENHBIA U 3KCIIOHEHIMAIBHBIN pOCT. Yucio €. @opmyiia CI0KHBIX
npoleHToB. Mcrnosib30BaHWE TPOTrpecCUH ISl  PEIIEHUs peajibHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.
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HenpepbiBHble (yHKIIMM W WX CBOMcTBA. TOYKM paspbiBa. ACHUMIITOTHI
rpadukoB ¢ynkuuid. CBoiicTBa (yHKUMHA HENPEphIBHBIX Ha OTpe3ke. Meton
WHTEPBAJIOB ISl PELICHHUS HEPaBeHCTB. [IpuMeHEeHHe CBOWCTB HENPEPBIBHBIX
byHKIM 1715 penieHus 3a1ay.

[lepBas u BTOpas npousBoanble GyHKIUU. Onpenenenne, reOMeTpUIeCKui U
(bu3MYecKuil CMBICI TPOU3BOAHON. Y paBHEHUE KacaTebHON K Tpa@uKy QyHKIIUU.

[IpousBoanbie  3nemeHTapHbIX  QyHKuuid.  I[IpousBoaHass ~ CyMMBbl,
IPOM3BENIEHNUS, YACTHOTO U KOMIO3UINH (PYHKIIUHA.

MHokecTBa M JIOTHKA

MHOX€eCTBO, omepanuyd HaJ MHOXKECTBAMM M WX CBOWCTBa. J[narpaMmbl
Olinepa—Benna. IIpumeHeHuMe TEOPETHMKO-MHOKECTBEHHOIO — amnmapara  Juis
OIMCAHUs pEajbHBIX IPOLECCOB U SBJICHUH, NPU PELICHUU 3a4ad U3 JIPYTrux
y4eOHBIX MPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTA, CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHUIIBHBIEC YPABHEHMS.

11 KVIACC

Yucaa v BIYMCICHUA

HatypanbHble u nenbie yucna. [IppumeHenne npu3HAKoOB JAEIMMOCTU LEIbIX
qyucell, HauOombImuii oOmuid aenutens (mamee — HOJl) m HammMensblee oOiiee
kpatHoe (nanee — HOK), octaTkoB o moaynto, anropurma EBkiuaa s penieHus
3a/1a4 B LIEJIBIX YHCIIAX.

Kowmrmnekcuple uuncia. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpMbI
3aMMCH KOMIUIEKCHOTO 4Hclia. ApudMeThyecKue ornepanud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uuchna. [IpumeneHue
KOMITJICKCHBIX YMCET IS PEIICHUS (PU3HMUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHUs U HEPABEHCTBA

CucrteMa U COBOKYIIHOCTh YPAaBHEHHW M HEPABEHCTB. PaBHOCHIIbHbBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO0Op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMH C  IMTOMOILBIO
TPUTOHOMETPUUECKONU OKPYKHOCTHU. PereHne TpuroHoMeTpuyecKux HEPaBEHCTB.

OcCHOBHBIE METOJABI PEIIECHUS TIOKA3aTeNbHBIX U  JIorapupMudecKux
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS] UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/bl PEIICHHS] CUCTEM M COBOKYIHOCTEH paluOHAJIbHBIX,
UppalMoHaIbHbIX, MOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHECHUM.

YpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C HapaMETPaMHU.
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[IpumeHeHue  ypaBHEHUH, CHUCTEM U  HEPaBEHCTB K  PEIICHHUIO
MaTeMaTUYeCKUX 3a7ad M 3aJad M3 pa3IMyHbIX 00JacTeil HAayKu M peanbHOU
YKU3HU, UHTEPIPETALMS MOTYyYEHHBIX PE3yIbTaTOB.

DOyHKUMHA U TPaPUKHU

I'padux xommosuruu ¢Gyuknuii. ['eomerpudeckue 00pa3bl ypaBHEHUU W
HEPaBEHCTB Ha KOOPJIMHATHOM TIOCKOCTH.

Tpuronomerpruyeckue PyHKIIUU, KX CBOMCTBA U TpaUKH.

['padrueckne mMeTompl pemieHus ypaBHCHHM W HepaBeHCTB. [ 'paduueckue
METO/Ibl PEIICHU 3aa4 C TapaMEeTPAMH.

Hcnonp3oBanne rpadukoB (GyHKUMNA Ui HCCIAENOBAHUS IPOLECCOB U
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT TMPHU PEUIEHUU 3aJad U3 JAPYTUX Y4eOHBIX
MPEAMETOB U PEATLHOM KU3ZHMU.

Hayaja MaTeMaTH4eCKOro aHaIu3a

[IpumMeHeHne MpOU3BOAHON K MCCIENOBAHUIO (DYHKIMI HA MOHOTOHHOCTH H
skcTpeMymbl.  Haxokaenue  HauOonblllero W HAMMEHBIIEro  3HAaYeHUM
HEMpepbIBHON (QYHKIIMU HA OTPE3KE.

[IpuMeHeHnEe NPOU3BOJHOM I HAXOXKACHUS HAWIIY4llero pELICHUs B
NPUKIAJAHBIX 3ajayax, JUIsl ONpEJENCHHMs] CKOPOCTM W YCKOPEHMs TMpolecca,
3a1aHHOTO (hOpMYJION Ui rpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBoOOpa3HbIX. I[lepBooOpa3HbIe
aneMeHTapHbIX QyHKIui. [IpaBuna HaxoXIeHUs TepBOOOPA3HBIX.

WNurerpait. I'eomerpruueckuit CMBICII WHTErpaia. Brruucnenue
onpenenéHHoro uHTerpana o ¢popmyne Herorona-Jleitbuuia.

[IpumeHeHnue uHTErpana s HaXOXIACHUS IUIONIaJed IIIOCKUX (QUryp u
00BEMOB T€OMETPUIECCKUX TEIL.

[Tpumepsr pemenuit auddepeHuanbHbIX ypaBHEHUN. MaTemaTuieckoe
MOJICJIUPOBAHUE PEAIbHBIX IMPOLIECCOB C TOMOILIBIO  Au(depeHIHaTbHBIX
YPaBHEHHUM.
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[INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:kaaHCKOro BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YUaIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCUHCKOro  oOIIecTBa,  MpEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBICHUU,
NpOIEAYp TPAXKIAHCKOro o0OIiecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHue
B3aMMO/JICCTBOBAaTh C COIMAJbHBIMA HWHCTUTYTAMHU B COOTBETCTBHUM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM;

2) IAaTPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKOM I'PpakIaHCKOW UIACHTUYHOCTH, YBAXKECHUS K
MPOIIOMY M HACTOSIIIEMY POCCHICKOW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
UCIIOJIb30BAHUE ATUX JIOCTIDKCHHH B JAPYrMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMUKHU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUHUCKOTO Hapojaa, ChOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, 3THUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUHW HAyKH U JEATEeIIbHOCThIO YYEHOr0, OCO3HAHUE
JUYHOTO BKJIaja B TOCTPOCHUE YCTOMUUBOTO OYIYIIIETO;

4) 3¢TeTU4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs SCTETHUKY MaTeMaTUYECKUX
3aKOHOMEPHOCTEHN, 0OBEKTOB, 3aj]1a4, PEUICHUHN, pacCy IAECHUN, BOCIPUUMYUBOCTD
K MaTEMaTUYECKUM acCleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoOro BOCIMTAHMS:

chOpPMHUPOBAHHOCTh yYMEHHUS TPUMEHSATH MaTeMaTHUYeCKHe 3HaHUSA B
MHTEpecax 3I0pOBOTO U 0€30MacHOTO 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHHUE K
CBOEMY 3/I0POBbIO (3I0pPOBOE MUTAHUE, COATAHCUPOBAHHBIA PEXKUM 3aHIATUI U
OTIIbIXa, peryispHas (u3uvecKas aKTUBHOCTH), PU3NYECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOMN AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOJIIO0Us, HHTEpEC K
pa3nuuHbiM  cpepam  TPOPECCUOHATIBHOW  JIEITEIBHOCTH, CBA3AHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIATh OCO3HAHHBINA BBIOOP
Oynymer mpodeccuy ¥ peanr3oBbIBaTh _COOCTBEHHBIC KWU3HCHHBIC ILIAHEI,

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULIUNAJIbHOE BIO/DKETHOE OBLLIEOEPA3OBATEJIbHOE 15.10.25 12:55 (MSK) Ceptudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHMUE "JIMLIEN N2 15 UMEHU AKAQEMUKA HOJIUSt BOPUCOBUYA [etictyeT c 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CeeTnaHa OpbeBHa, [pekTop




FOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTU4eCKoMy  OOpa30BaHUI0 U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU JKU3HM, TOTOBHOCTh K aAKTUBHOMY
Y4aCTHUIO B PEIICHUU MTPAKTUUECKUX 3aJ1a4 MaTeMaTHYECKON HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS S

c(hOPMHUPOBAHHOCTh  JKOJIOTHYECKONM  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COIMATTbHO-DPKOHOMUYECKUX IMPOIIECCOB Ha COCTOSHUE MPUPOTHON U COIMATLHOMN
Cpebl, OCO3HaHUE II00AIbHOTO XapaKTepa KOJIOTHYECKUX TPoOieM, OpHUeHTAIIHUS
Ha IIPUMCHCHHE MaTEMAaTHYEeCKUX 3HAHUW IS pemeHus 3amad B 00JacTu
OKpY’)Kalolel cpelibl, IUIAHUPOBAHUE IMOCTYNKOB W OLIEHKA HMX BO3MOXHBIX
MOCIIEICTBUU [T OKPYIKAIOILIEN CPEbI;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKW U  OOIIECTBEHHOM  MPAKTUKH, TOHUMAHHE
MaTeMaTUYECKOW HayKHW Kak c(]epbl 4eToBEUECKOW esATeNbHOCTU, JTAamoB €€
pa3BUTUA W 3HAYUMOCTH [JI1 Pa3BUTUS UHUBUJIIM3ALMM, OBJIAJICHUE SI3IKOM
MaTEeMaTUKX W MaTeMaTUYeCKOW KyJIbTYpOM KakK CpEICTBOM IIO3HAHHUS MHpA,
FOTOBHOCTh OCYILIECTBJISATh MPOCKTHYID M MCCIEI0BATEIbCKYIO0 JEATEIbHOCTD
WHJMBUAYAJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIEC YHUBEPCAJIbHbIE YUeOHbIE /1eiicCTBUS

ba3oBble 1oruyecKkue 1eMcTBUA:

BBISIBIIAITH M XapaKTEPHU30BaTh CYIIECTBEHHBIE NMPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, TOHSTHI, OTHOILICHUA MEXAY MOHATUIMH, (HOpPMYyIUPOBATH
OTpeJeIeHNs MOHATHUI, YCTAaHABIMBATh CYLIECTBEHHbBIN MpU3HAK KiacCcU(UKaIUH,
OCHOBaHUS J1s1 0000IIEHHS U CpaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHAJIN3A;

BOCIIPUHUMATh,  (GOPMYyIHUpPOBaTbh U  MPeoOpa3oBBIBATH  CYKJICHUS:
yTBEpAUTENbHbIE U OTPUIIATENbHbIE, €IUHIUYHbIC, YACTHBIE U 00II1e, YCIOBHBIE,

BBIBIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTUBOPEUUS
B (hakTax, JaHHBIX, HAONIONEHUSAX U YTBEPXKICHUSX, MpeayiaraTb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUHIL;

JenaTb BBIBOABI C MCIOJb30BAaHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHH 110 aHAJIOTUH;

IIPOBOJUTE CAMOCTOSITENBHO JI0KA3aTEIbCTBA MATEMATHYECKUX YTBEPKICHUN
(mpsiMble ¥ OT MPOTHUBHOTI0), BBICTpaNBaTh apryMEHTALUIO, IPUBOJUTH IPUMEPHI U
KOHTPIPHUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJE€HUS U BHIBOJbL;

BBIOMpATh CMOCO0 pelieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB  pEUICHUs, BbIOMpaTh Haumbojee MOAXONAMH ¢  y4yéToM
CaMOCTOATEJIBHO BBIIEJECHHBIX KDUTEPUEB).
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Bba3oBble uccienoBaregbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUI HWHCTPYMEHT MO3HAHUS,
dbopMynaMpoBaTh  BONPOCHI,  (UKCUPYIOUIME  MPOTUBOpEUYUE,  MNpodseMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOEe, (OPMHUPOBATH TUIOTE3y, apPTYMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHUE;

MPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBIA SKCIEPUMEHT, UCCIEIOBaHUE
10 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4YECKOTO 00bEKTa, SBJICHHUS, ITpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEH MEXIy 00bEKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENFHO (OPMYIHPOBATh OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBENEHHOTO  HAOMIONEHMs, WCCICNIOBAaHUS, OICHUBAThH  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakXKe BbBIABUTATH
MPENOJIONKEHUS O €70 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH Je(UUINTH UHPOpPMALIUU, JAHHBIX, HEOOXOIUMBIX JJI1 OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpATh MH(POPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh W HMHTEPHPETHUPOBATh HHPOPMAIMIO PA3IUYHBIX BHUJIOB U
dbopm mpeacTaBiIeHuUS,

CTPYKTYPUpPOBaTh MH(POPMAIIUIO, MPEJCTABIATh €€ B pa3IMYHbIX (QopMmax,
WJLTIOCTPUPOBATH Tparueck;

OIICHUBATH HaJIEKHOCTD uH(popMaIuu o CaMOCTOATENBHO
c(hOpMYJIMPOBAaHHBIM KPUTEPHUSIM.

KoMMmyHHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeliCTBHSA

OO0wmenne:

BOCIIPUHUMATh U (POPMYJIUPOBATH CYkJACHHUS B COOTBETCTBUU C YCIOBUSIMU U
HesiMM  OOIIEHUS], SCHO, TOYHO, T'PaMOTHO BBIP@XaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M IHCBbMEHHBIX TEKCTaX, 1aBaTh IOSCHEHUS MO XOAYy PELICHUS 3ahayH,
KOMMEHTHPOBATH MOJyYEHHBIN pPE3yJIbTAT;

B X0/€ 00CYXJIEHUS 3aJaBaTh BOIIPOCHI MO CYILIECTBY OOCYXIaeMON TEMBI,
npoOyieMbl, pelmaeMol 3aJaud, BbICKA3blBaTh MJIEH, HAIEJICHHBIE HaA IIOUCK
pEelIeHns, COINOCTABIIATh CBOU CYXACHUSA C CYXICHUAMHU APYTMX YYaCTHHKOB
nuainora, oOHapyKMBaTh pa3jiu4ve M CXOJCTBO MO3WLHUNA, B KOPPEKTHOU (opme
(bopMyIIMpOBaTh pa3HOIIACHs, CBOM BO3PAXKECHMUS;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHMUs,
IPOEKTa, CaMOCTOSTENbHO BBIOMpPATh (opMaT BBICTYIUIEHHS C Y4YETOM 3ajad
MPE3EHTAlUU U OCOOEHHOCTEHN ayJUTOPHUH.

PeryasiTuBHbIe YHHBeEpPCAJIbHbIE Y4eOHbIE el CTBUS
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Camoopranusanus:

COCTABJISITh ILJIaH, AJICOPUTM PEIICHUS 3a/1a4, BRIOUPATh CIIOCOO pelIeHUs C
y4€TOM MMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBAThH
U KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(MOpMAITUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbIN HHTEJJIEKT:

BJIAJECTh  HAaBBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHUs
COBEpIIIAEMBIX JIEHCTBUN U MBICIUTEIBHBIX MMPOIIECCOB, MX PE3yJIbTATOB, BIAETh
crnocobaMy CaMOIIPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3yibTara pPEeleHUs
MaTeMaTHYECKOM 3aJ1auH;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTH MPHU PEIICHUN 3a/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX,
HaWJIEHHBIX OIMKUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHHBATh COOTBETCTBHE PE3yIbTaTa IEIHM U YCIOBUSAM, OOBSICHATH MPUIUHBI
TOCTIDKCHHSI WU HEIOCTHKEHUST PE3YJIBTATOB JEATCIBHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMmecTHAasI 1eATEJIbHOCTD:

MOHUMATh M MCIOJIH30BaTh MPEUMYIECTBA KOMAHIHOW U MHAMBUAYaJIbHOU
paboThl mTpu pemeHnH YYeOHBIX 3adad, NPUHUMATh IIeIb COBMECTHOU
NeATEIbHOCTH, IJAHUPOBATh OPraHM3ALMI0 COBMECTHOW pPabOThI, paclpenesTh
BUJIbI paboOT, JIOrOBAapWBATHCS, OOCYX AaTh IMPOIECC W Ppe3ydbTaT paboOTHI,
00001aTh MHEHUS HECKOJILKUX JIFOIEH;

y4acTBOBaTh B TPyHNOBBIX (opMax paboThl (00CyXaeHMs, OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» H HWHBIE), BBHINOJHATH CBOK 4YacTh pabOTBHl W
KOOPJIMHUPOBATh CBOM JEHCTBUS C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHUBATH
KaueCcTBO CBOEr0 BKJAJa B OOIIMI MPOAYKT MO KPUTEPUAM, CPOPMYIMPOBAHHBIM
YY9aCTHUKAMHU B3aUMOJICUCTBUSI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenus B 10 kjacce oOyyaromuidcs TOJYYHUT CIEAYIOIINE
MpEeAMETHBIE PE3yJIbTAThl MO0 OTACJIBbHBIM TeMaM paboyell mporpaMmbl yueOHOTO
Kypca «AnreOpa 1 Hauajla MAaTEMaTUYECKOIO aHaIU3a»:

Yucsaa v BBIYUCTCHUSA:

CBOOOJTHO OIEPUPOBATH MOHATHSAMU: PAIMOHAIBHOE YHCIIO, OECKOHEYHas
nepuoguyeckass JIpoOb, TPOLEHTHI, HPPAIMOHAIBHOE YHCIO0, MHOMXECTBa
paLMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEII, MOJYJIb JCUCTBUTEIBHOIO YHUCIIA;

MPUMEHSThL JIPOOM W TPOLIEHTHI ISl PEUIeHUs MPUKIAIHBIX 3a7ad U3
Pa3IMYHBIX OTPACIICH 3HAHUN U pEaIbHOM KU3HU;

MPUMEHSTh MPUOIKEHHBIC BRIUMCICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJbTaTa BEIYMCICHUM;
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CBOOOZIHO ONEpUPOBATH TIOHATHUEM: CTEINEHb C IEJIbIM II0Ka3aTeleM,
UCITI0JIB30BaTh MOAXOASAUIYIO0 (hOpMY 3aMKCU IEUCTBUTENBHBIX YHCEI AJIsl pEelICHUs
MPaKTUYECKUX 3a]1a4 U MPEJCTaBICHUS JaHHbBIX;

cBOOOIHO OINEPUPOBATh MOHATHUEM: apU(PMETHUECKUH KOPEHb HATYpaJbHOU
CTEIECHU;

CBOOOJIHO OTNIEPUPOBATH MOHATHUEM: CTETICHb C PAIlMOHAIBHBIM [TOKa3aTelIeM;

CBOOOJHO OIEPUPOBATH TMOHATUAMM: JIOTapudM YHKCHa, JAECATHUYHBIE H
HaTypaJIbHbIE JIOTAPU(PMBI;

cBOOOIHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHHYC, TaHI€HC, KOTaHT€HC
YHUCJIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHAMM: APKCUHYC, aPKKOCUHYC M apKTAHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHHsI 1 HEPpABEHCTBA:

CBOOOJHO OIEpPUPOBATH MOHATHSAMHU: TOXKIECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCUJIbHBIE YPABHEHUS U YPABHEHUS-CIIEICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHATh pa3jIMYHble METOJbl pPEIICHUs pPALMOHAIBHBIX U JpOOHO-
palMOHAIBHBIX ypPaBHEHUM, NIPUMEHATH METOJ WHTEPBAJIOB JUI PELICHUA
HEPaBEHCTB;

CBOOOJHO OMNEPUPOBATH IMOHATUAMH: MHOTOYJIEH OT OJHOW MEPEMEHHOI,
MHOTOYJI€H ¢ ILedbMH Ko3(h(uUUEeHTaMH, KOPHM MHOTOYJIE€Ha, HPUMEHSThH
JIeJIEHME MHOTOWIEHA Ha MHOTOYIEH C OCTaTKOM, Teopemy be3y u teopemy Buera
JUTSL pelIeHus 3a/1ay;

CBOOOJHO ONEPUPOBATH TOHITUSMHU: CHUCTEMAa JIMHEWHBIX YypaBHEHWIA,
MaTpulla, ONpENeNTUTEeNb MaTpullbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCITIOJIB30BaTh CBOMCTBA ONpENEHUTENS 2 X 2 JUisl BBIYMCIEHUS €r0 3HAYEHUS,
NPUMEHATh ONPENEIUTENN JUIsl PELIEHUS CUCTEMBbl JIMHEHWHBIX YpAaBHEHUH,
MOJICJIUPOBATh peajbHbIE CUTYallUH C MOMOUIBIO CUCTEMBbI JINHEWHBIX YPABHEHUH,
UCCIIEI0BaTh ITOCTPOCHHBIE MOJEIM C IOMOUIbIO MAaTpHUL] U OIpEAeIuTelNeH,
MHTEPHPETUPOBATH NOJYUEHHBIN PE3YJIBTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM € KOPHSIMHU [UIsl MpeoOpa3oBaHUs
BBIPAKEHHN;

BBITNIOJIHATH NpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTEIIEHH C
palMOHAIBHBIM [T0KA3aTENIEM;

UCITI0JIb30BaTh CBOICTBa aorapu(pmMoB TUTSL npeoOpa3zoBaHus
Jaorapu(pMUYECKHX BBIPAKECHHUIA;

cBOOO/IHO ONEpUPOBATH MOHATUSMU: HMPpPALMOHANbHbBIE, NOKA3aTEJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHUS, HAXOAUTh UX PELICHUS C IIOMOIBIO PABHOCHIIbHBIX
NIEPEXOJ0B WIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;
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IPUMEHATH OCHOBHBIE TPUTOHOMETpHUYecKrue GopMyIIbl TSl TpeoOpa3oBaHus
TPUTOHOMETPHUCCKHUX BBIPAKCHHM;

CBOOOZIHO OMEpHUPOBATh TMOHITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
OPUMEHATh  HEoOXoaumble  (HOPMYIBI N8 PEIMICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUMH;

MOJICTIUPOBATh peallbHble CHUTyallkd Ha S3bIKe anreOpbl, COCTABIATH
BBIpQXCHUS, ypaBHEHHWS, HEPABEHCTBA IO YCJIOBHIO 3aJadyM, WCCIEAOBaTh
MOCTPOEHHBIE MOJIEIH C UCIIOIH30BAHUEM alllapaTa ajreopshl.

DYyHKIUHN U TPAPUKH:

cBOOOHO ONEPUPOBATh MOHATUAMHU: (PYHKIHMS, CIIOCOOBI 3aiaHus (pyHKUUH,
B3aMMHO OOpaTHbIe (QYHKUIMH, KOMIO3umus GyHKIUH, Tpaduk QyHKINH,
BBITIOJIHATDH dJIEMEHTapHbIE MpeoOpa3oBanus rpadukoB QPyHKIUH;

cBOOOJHO OINEPUPOBATh MOHATUSAMU: OOJACTH OMpPENEICHHS U MHOXXECTBO
3HauYeHUN (DYHKIMH, HYJIH (PYHKITUH, TIPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJTHO OMEpUpPOBaATh TMOHATUSAMU: UYETHBIE U HEUETHbIE (DYHKIMH,
nepuonyeckue (PyHKIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMHM, HauOoJIblliee W HauUMEHbIee 3HauYeHWe (QYHKIMM Ha
MIPOMEKYTKE;

CBOOOJTHO OIEPUPOBATH MOHATHSIMH: CTENIEHHAs (DYHKIMSA C HATypaIbHBIM U
1eJabIM TIOKa3zareneM, rpaduk CTENeHHOW (YHKIMHM C HAaTypaJbHBIM U IIEJIBIM
nokasaresieM, rpaduk KOpHS N-Oi CTEMeHW Kak (DYHKIMH OOpaTHOM CTENeHU ¢
HaTypaJIbHBIM MTOKa3aTeleM;

OIepUpPOBATh TOHATHUSAMU: JIMHEHHAs, KBaJpaTHYHas W JPOOHO-TUHEHHAs
(GYHKIUH, BBITIONHATH JIEMEHTAPHOE MCCIIEI0BaHNE U MIOCTPOSHUE UX TPAPUKOB;

CBOOOJTHO OMEPUPOBATH MOHATUSMHU: TOKa3aTelbHAs W JorapupMuyecKas
GbyHKIIMHA, UX CBOWCTBA U TpadUKH, MCIOIL30BATh MX TPAaPUKUA JJIS PEIICHUS
YPaBHEHU;

CBOOOJIHO OMNEpUPOBATh TOHATHUSAMHU: TPUTOHOMETPUYECKAs] OKPYKHOCTH,
OTIpeJICICHNE TPUTOHOMETPUIECKUX (PYHKITUN YUCIOBOTO apTyMEHTA;

UCIONB30BaTh Tpaduku GYHKOUNA JJIsI  UCCIEOBAHUS MPOLIECCOB U
3aBHCHMOCTEH TpU pElIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHON
’KU3HU, BBIPAXKATh (POPMYJIaMH 3aBUCUMOCTH MEXIY BETMYUHAMU;

Havana maTeMaTH4ecKOro aHajIu3a:

cBOOOJHO OMEpUPOBATh MOHATUAMH: apumeTHyeckas M TeoMeTphuYecKas
nporpeccusi, 06CKOHEUHO yOBbIBaIOIIasi TeOMETPUYECKasi MPOTPecCHsi, TMHEUHBIN 1
HKCIIOHEHIIUATBLHBIN POCT, GOpMya CIOKHBIX MPOIIEHTOB, UMETh MPECTABICHUE
O KOHCTaHTE;

WCIOJI30BaTh MPOTPECCUU ISl PEIICHUs peajbHBIX 3a7ad MPUKIATHOTO
XapakTepa,;
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CBOOOJIHO OINEPUPOBATH MOHITUSMHU: MOCIEA0BATEIBLHOCTD, CIIOCOOBI 3aJaHNUS
MOCIIEIOBATEILHOCTEM, MOHOTOHHBIE W OTPAHUYEHHBIC IMOCIEIOBATEILHOCTH,
MIOHMMAaTh OCHOBBI 3apOXKJICHUS MATEMAaTHYECKOrO aHajdu3a Kak aHaiau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMH: HENPEPHIBHBIE (PYHKIIUU, TOUYKH
paspbiBa rpaduka GyHKIMHA, ACUMIITOTHI rpaduka QPyHKIINY;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: (GYHKIIMS, HENpephiBHAS Ha OTPE3KeE,
MPUMEHSTH CBOMCTBA HEMIPEPHIBHBIX (DYHKITUH JJIS PEIICHUS 3a71a4;

CBOOOJTHO OIEPUPOBATH TMOHATHSIMHU: TIEpBasi W BTOpas MPOU3BOJHBIC
dbyHKIIMH, KacaTelbHas K Tpaduky (QyHKITNY;

BBIYUCIISATh MMPOU3BOJIHBIE CYMMBI, POU3BEICHHS, YACTHOTO U KOMIIO3ULIUU
NBYX (DYHKITUH, 3HATh TPOU3BOAHBIC AIEMEHTAPHBIX (PYHKIUH;

UCIIOJB30BaTh TE€OMETPUUECKUNA W (U3UYECKUN CMBICI MPOU3BOJHOU ISt
pelIeHus 3a1ay.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OINEPUPOBATH  MOHATHSIMHU:  MHOXXECTBO,  OMNEpaluy  Haj
MHO>KECTBaMU;

MCIMOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anapar JJisi ONUCAHUS PeabHbBIX
MPOIIECCOB U SBJICHUH, IPU PEILICHUH 3a]1a4 U3 JIPYTUX y4eOHBIX MIPEAMETOB;

CBOOOJTHO OIEPUPOBATH TMOHATUSAMH: OIPEACIICHUE, TEeOpeMa, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOTO O0BEKTA, I0KA3aTEIHCTBO, PABHOCHILHBIE
YpPaBHEHUS U1 HEPABEHCTBA.

K konmy oOyuenuss B 11 kJjacce oOydaronuics MOJTYYUT CIEAYIOIINE
MpeAMEeTHbIE PEe3ybTaThl MO OTIEIbHBIM TeMaM paboueil MporpamMmbl yu4eOHOTO
Kypca «Anrebpa 1 Hayasla MaTeMaTUYECKOTO aHaTTU3ay:

Yuciaa v BBIYUCTCHUSA:

CBOOOJHO ONEpPUPOBATh TMOHATHUAMH: HATypaJlbHOE U IIEJ0€ YHUCJIO,
MHOJKECTBA HATYPAJIbHBIX W IEJIbIX YHUCEI, MCIOJIb30BaTh MPU3HAKUA JCITUMOCTH
uenbix yucen, HOJl u HOK HaTypalibHBIX 4Mcen JJsl pelieHus 3a]ay, MPUMEHSITh
anroput™m EBkina;

CBOOOJIHO OINEpPUPOBATh IMOHATHEM OCTaTKa IO MOJYJIIO, 3aluChIBAThH
HaTypaJIbHbIE YHCIIA B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJTHO ONEpUPOBATh MOHATHUAMH: KOMILUIEKCHOE YHCIO M MHOMXECTBO
KOMIUIEKCHBIX YHCEJ, MPEACTABIATh KOMIUJIEKCHBIE UYHCIia B alreOpanvyeckoud u
TPUTOHOMETPUUECKON (PopmMe, BHITIOMHATH apu(METHUECKUE ONEepaldi C HUMU U
M300pakaTh Ha KOOPJIMHATHOM TUIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:
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CBOOOJHO OMNEPUPOBATh MOHATHUSIMHU: HUPPALMOHAJIBHBIE, MOKa3aTelIbHbIE U
jgorapu(MUYECKHE€ HEpPaBEHCTBA, HAXOJUTh MX pEIIEHHUA C [OMOUIBIO
PAaBHOCHJIBHBIX IIEPEXOJIOB;

OCYIIECTBIISITh OTOOp KOpPHEW TMpU pELlIeHUH TPUTOHOMETPUUECKOTO
YPaBHEHUS;

CBOOOJHO OIMEpUpOBaTh IMOHSATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXoaumble  (HOPMYJNbI I8 PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOIHO ONEPHUPOBATh MOHATHAMH: CUCTEMAa M COBOKYIHOCTh YPaBHEHHMN U
HEPABEHCTB, PABHOCWIbHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTH PELICHNUS
CUCTEMBI U COBOKYIHOCTEH pallMOHAIBHBIX, UPPALMOHAIBHBIX, IOKA3aTEIbHbBIX U
Jorapu(pMUUECKUX YpaBHEHUM U HEPABEHCTB;

pemarb palOHAJIIbHBIE, UppALMOHAJIbHBIE, IIOKa3aTEIIbHBIE,
gorapuMuUyYecKue W  TPUTOHOMETPUYECKHE YpaBHEHHS W  HEPaBEHCTBA,
coJiep Kale MOAYJIU U apaMeTphl;

IPUMEHATH TpauyecKue METOAbI ISl PEIICHUs] YPaBHEHU U HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ napaMeTpaMy;

MOJICJIUPOBATh peajbHblE CUTyallMd Ha SA3bIKE€ aureOpbl, COCTaBIATH
BBIPDAKEHUs, YPAaBHEHHUS, HEPABEHCTBA M HMX CHCTEMBI IO YCIOBHIO 3a/Ja4H,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENIM C HCIIOJIb30BAHUEM ammapara anreOpsl,
MHTEPIIPETUPOBATH ITOJyYECHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKU KOMMO3MIMU (PYHKIUHA C MOMOIIbI 3JIEMEHTApHOrO
HCCIICIOBAHUS M CBOMCTB KOMITO3UITUU ABYX (PYHKIIHIA;

CTPOUTh TEOMETpHUUEcCKHe 00pa3bl ypaBHEHMH W  HEPaBEHCTB Ha
KOOPJAWHATHOW MJIOCKOCTH;

CBOOOJHO  ONEpUPOBATH TMOHATHSAMHU: TpaQUKAd TPUTOHOMETPUUECKHUX
dyHKuMI;

OPUMEHATh (QYHKIUM Ui MOJCIUPOBAHMS U HCCIEAOBAaHUS pEaTbHBIX
IIPOLIECCOB.

Hayaja MaTeMaTH4eCKOro aHaJIM3a:

UCIIOJIb30BaTh NMPOU3BOIHYIO JUISl UCCIIEI0BaHMS (PYHKIIMM HA MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXOJUTh HAMOOJbIIEe U HAUMEHbLIEE 3HAUCHUS (PYHKIMU HENPEPHIBHOM Ha
OTpE3KE;

UCIIOIB30BaTh IMPOU3BOAHYIO JUI HAXOXKACHUSA HAWIIYy4YlIEro pPELICHUs B
INPUKIIAJHBIX, B TOM 4YHUCJIE€ COLMAIBHO-DKOHOMMYECKHX, 3ajadax, I
OTIpE/IENICHUs] CKOPOCTH U YCKOPEHHUsS Ipolecca, 3aJaHHOro (QopMyJol WM
rpadukom;
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CBOOOJHO ONEpHUpPOBATh MOHATHSAMH: IE€pBOOOpa3Has, ONpeNeIEHHBIM
UHTErpajl, HaXOAWTh IEPBOOOpPA3HBIE AIEMEHTAPHBIX (PYHKUUNA U BBIUUCIATH
uHTerpai no gopmyne Hetotona-Jleionuna;

HAXOAUTD IJIOLIAAN TUIOCKUX GUTYpP U 0OBEMBI TEN ¢ TOMOIIBIO HHTETpaa;

UMETh TPEJCTABICHUE O MATEMaTUYECKOM MOJACIHPOBAHUU Ha IpUMEpE
cocTaByieHUs U PepeHIINaTbHBIX YPaBHEHUN;

pemaTth NpUKIAAHbIE 33Ja4d, B TOM YHKCJIE COLHUATbHO-3KOHOMUYECKOTO H
(bu3NYECKOro XapakTepa, CpeICTBAMU MAaTEMAaTHYECKOTO aHaJIN3a.
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IPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBLHOM ITPOI'PAMMBbBI

10 KITACC
Kon .
IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI OCBOEHHUSI OCHOBHOI
NpoBepsieMoOro .
0o0pa3oBaTeILHOW NPOrPaMMbl CpeIHero 001ero 00pa3oBaHus
pe3yabTara
1 Yucna v BBIYUACICHUS
11 OnepupoBaTh NOHATHSAMHU: PAlUMOHAIBHOE W JCHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAS U JIECATUYHAS JPOOb, MPOLIEHTHI
12 Bremonusate  apudmMernyeckue — omepaldd € pPAlMOHATNBHBIMU U
’ JIEMCTBUTENIbHBIMU YUCIIAMU
13 BrInonHATE TpUOIMKEHHBIE BRIYMCIICHUS, UCTIONB3YsI TIPABUIIA OKPYTJICHUS,
' JienaTh IPUKUIKY U OLIEHKY pe3yibTaTa BEIUUCICHUM
OnepupoBaTh MOHATHSMHU: CTENEHb C LIEJIBIM MOKa3aTeleM, CTaHAapTHas
L4 dopMa 3ammcu JEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypalbHOW CTENEHHU;

MCIOJIb30BaTh MOJAXOASAIIYI0 (OpPMY 3alUCU JEUCTBUTENbHBIX YHCEN s

peLIeHUs TPAKTUYECKUX 3a]1a4 U MPEICTABICHUS JaHHBIX

OnepupoBaTh NOHATUSAMU: CUHYC, KOCUHYC U TAHT'€HC IIPOU3BOJILHOIO YIIa;
1.5 UCMOJNb30BaTh  3alMCh  NPOM3BOJBHOIO  yryla  4epe3  oOpaTHbIE

TPUTOHOMETpHUUYECKUE (PYHKIHH

2 ypaBHeHI/I}I 1 HCPABCHCTBA

OrnepupoBaTh MOHATUSMHU: TOXKIECTBO, YPAaBHEHHUE, HEPABEHCTBO, LEJIOE,
2.1 pPaLMOHAIIBHOE, HppaLOHAIIBHOE YpaBHEHHUE, HEpPAaBEHCTBO,
TPUTOHOMETPUYECKOE YPABHEHHE

BeimonusaTe nmpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BBIPAKEHHUH M peraTh

22 TPUTOHOMETPHYECKHUE YPABHEHUS
BeimonHATE TpeoOpa3oBaHus LENbIX, PAMOHAIBHBIX U HUPPAllHOHATBHBIX

23 BBIDQOXXEHUH W pemaTh OCHOBHBIC THIIBI IEJBIX, PAIMOHATBHBIX U
UPPaIMOHATILHBIX YPAaBHEHUI 1 HEPABCHCTB

24 [TpuMeHSTh ypaBHEHHS M HEPAaBEHCTBA [UIS PEIICHHS MaTeMaTHYEeCKUX

’ 3aj1a4 ¥ 3aJ1a4 U3 Pa3JIMYHbIX 00JIACTEH HAYKU U pealTbHOW YKH3HH

MogenupoBaTh peajbHBIE CUTyallMH Ha S3bIKE anreOpbl, COCTABIATH

2.5 BBIPO)KCHUS, YPaBHCHUS, HEPABEHCTBA IO YCJOBHIO 3a/Ia4yM, HCCIICIOBAThH
MOCTPOCHHBIC MOJICIIH C MCITOJIb30BAaHUEM arlrapara ajareophl

3 ®yHKIMU U TpaduKu

31 OrnepupoBaTh NOHATHAMU: (DYHKIHS, CLIOCOOBI 3aaHus (QYHKIIUH, 00JIaCTh

ONpeNieIeHuss W MHOXKECTBO 3HAYeHMH (QyHKUuM, Tpaduk (yHKIHH,
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B3alMHO OOpaTHbIE (PYHKIINH

OHepI/IPOBaTL MOHATUSAMU: YETHOCTh M HEYETHOCTh (I)YHKI_II/II/I, HYyJIIn

3.2
(GyHKIMH, TPOMEKYTKH 3HAKOIOCTOSIHCTBA
33 Hcnonb3oBath rpaduky QyHKIMHA 111 peLIeHns: ypaBHEHUH
3.4 Crtpouts 1 ynTath rpaduku JUHEHHON QyHKUIMHU, KBaApaTUUHON QyHKUHMH,

CTeNeHHON (DYHKIIUU C LIETIbIM ITOKa3aTeleM

Hcnonb3oBate rpaduku (GyHKUMHA A7 HCCIENOBAaHUS IPOLECCOB U
3.5 3aBUCUMOCTEH TpU peIleHUH 3a7ad W3 JAPYIHMX YUeOHBIX NPEJAMETOB U
peasibHOI JKHU3HU, BbIpaXaTh (pOpMyIaMH 3aBUCUMOCTH MEX/1y BEIMYMHAMHU

4 Havana maremMaTnyeckoro aHaamsa
41 OnepupoBaTh MOHATUSAMH: IIOCIEAOBATEIbHOCTb, apU(MeTHUecKas MU
' reoMeTpHuuecKas Iporpeccuu
49 OnepupoBaTb TOHATHUAMHU: OECKOHEYHO YyObIBarolasi TeOMeTpUyecKas
' nporpeccusi, CcyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUIECKOM IPOTPEeCcCHH
43 3agaBaTh MOCIE10BATEIbHOCTH PA3INYHBIMU CIIOCOOaMU
44 Ucnonp30Barh CBOMCTBA MOCIENOBATEIBHOCTEM M MPOTPECCUd IS
’ peleHts peabHbIX 3a]au MPUKIIAHOTO XapaKTepa
5 MHoxecTBa U JIOTHKA
5.1 OnepupoBaTh MOHATUAMHU: MHOXKECTBO, ONEPALIMU HAJl MHOKECTBAMHU
Hcnonp30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapar JJii  ONKCaHUs
5.2 peasIbHBIX MPOIIECCOB U ABJICHUH, MIPH PEILIEHUH 3a/1a4 U3 JPYTUX y4eOHBIX
IIPEeIMETOB
53 OnepupoBaTb  NOHATUSAMU:  ONPENEIIEHHUE,  TEOPEMA,  CIEICTBHE,
JI0KAa3aTeNbCTBO
11 KJIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAThl 0CBOCHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl CpeHero o001ero 06pa3oBaHusA
pe3yJbTara
1 Yucna u BIYUCIECHUS
OnepupoBaTh MOHATHSMM: HaTypalbHOE, LEJIOE YHCIO0; HCIOIb30BaTh
1.1 IPU3HAKK JETMMOCTH LENbIX YHUCEN, DPA3JIOKEHHE 4YHUClia Ha MpPOCTbIe
MHOXHTEJH [Vl PEeLIeHUs 3a1a4
1.2 OnepupoBaTh MOHATUEM: CTENIEHD C PalllOHAJIbHBIM [10Ka3aTEIEM
13 OnepupoBaTh HNOHATHAMMU: JIOTapu(dM UuCIla, AECATUYHbIE M HATypajlbHbIE
' JorapruQMBbI
2 YpaBHEHMS 1 HEPABEHCTBA
2.1 [TpuMeHsATH CBOMCTBA CTENEHM JUI TNPeoOpa3oBaHMsS  BBIPAKECHUIH,
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ONEprupOBaTh IMOHATHUAMMU: IIOKA3ATCILHOC YPABHCHUC W HCPABCHCTBO,
pemiaTb OCHOBHBIC TUIIBI ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ 1 HCPABCHCTB

BemonusaTe npeoOpa3oBaHus BBIPAKEHUHM, COAEpXKaIIUX Jorapudmel;
2.2 ONEepUpPOBaTh TMOHATUSAMU: JIOTapU(PMUUYECKOE ypaBHEHHE U HEPAaBEHCTBO;
peliaTh OCHOBHBIE TUIIBI JOTapU(PMHUUECKUX YPaBHEHUM U HEPABEHCTB

23 Haxonuts penieHust npoCTEUIINX TPUTOHOMETPUYECKUX HEPABEHCTB

OrnepupoBaTh MOHATHUAMM: CHCTEMA JIMHEMHBIX YPaBHEHHUW U €€ pelleHue;
24 UCIIOJIB30BaTh CUCTEMY JIMHEHHBIX YPAaBHEHUU I PELICHUs ITPAKTUYECKHUX
3a1a4

)5 Haxonuts pemreHnst npocTeNIMX CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX
' ypaBHEHUI U HEPABEHCTB

MonenupoBaTh peanbHbIE CHTYalldd Ha SI3bIKE alureOphl, COCTaBIATh
2.6 BBIPAXKEHHUS, YPAaBHECHHS, HEPABEHCTBA M CHCTEMBI IO YCIOBHIO 3aJ1ayH,
UCCIIeIOBATh MOCTPOSHHBIE MOJIENIN C UCIIOJIB30BaHUEM ammapara anreopsbl

3 OyHKIMH U TpaduKe

OnepupoBaTh TMOHATHUSAMHU: MNEPHOAUYECKAass (YHKIMS, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, TOYKHM JKCTpeMyMmMa (DYHKIHH, HauOOJbIIEe U
HauMEHbIIIee 3HaueHUs (DYHKIMK Ha MPOMEXKYTKE; MCIOIb30BaTh HX IS
UCCIIeI0BaHMS (PYHKIIMH, 33JaHHON IpaduKOM

3.1

OnepupoBaTh MOHATHAMH: TpaUKU MOKA3aTENbHOU, JOrapuMUIECKOn U
3.2 TPUTOHOMETPUYECKUX (PYHKIMM;, H300pakaTh HMX Ha KOOPIWHATHOU
MJIOCKOCTH M UCTOJB30BaTh JIJIsl PEIICHHs] YPaBHEHU U HEPABEHCTB

N306paxaTh Ha KOOPAUHATHOM IJIOCKOCTH IpaUKU JTUHEHHBIX YpaBHEHUN

33 Y WCITOJIB30BATh UX JUJISl PELICHUS CUCTEMBI TMHENHBIX YPABHEHUI
34 Hcnonb3oBare rpaduku (GyHKUMHA A7 HCCIENOBAaHUS IPOLECCOB U
’ 3aBHCHUMOCTEH U3 IPYruX y4eOHBIX IUCLHUIUIMH
4 Hayana maremaT4eckoro aHanusa
OnepupoBaTh MOHATUSMU: HENPEPBIBHASL PYHKIINS, TPOU3BOIHAS (QYHKIUY;
4.1 MCIOJIb30BaTh T€OMETPUYECKUM M (DU3MUECKUI CMBICI MPOU3BOAHOU IS
penieHus 3anaqy
49 HaxomuTe  MpOM3BOAHBIE  3JEMEHTAapHBIX  (DYHKIUH,  BBIYHCIATH
’ IPOM3BOJIHBIE CYMMBI, IPOU3BEICHHS], YACTHOTO (PYHKLIUH
Hcnonp30BaTe  MPOM3BOAHYIO  JUIA  HCCIENOBaHMA  (YHKIMH  HA
4.3 MOHOTOHHOCTb U JKCTPEMYMBI, IIPUMEHATH PE3YJbTAThl HUCCICAOBAHUSA K
MIOCTPOCHUIO TPpaGHUKOB
44 Hcnonp30BaTh MPOU3BOJHYIO JUISl HAXOXKIEHUS HAWIy4LIEro pPELICHHsS B
) IIPUKIIAIHBIX, B TOM YHCJIE COLUAIBHO-DKOHOMUYECKHX, 3aa4ax
45 OnepupoBaTb MNOHATUSAMH: IEpBOOOpa3Has M HHTErpajg; IOHUMAaTh
' reoMeTpUUECKUil U (PU3NIECKUI CMBICI UHTErpaia
46 Haxoauts nepBooOpasHble 2JIEMEHTAapHBIX (YHKIMM, BBIYUCIATH UHTETPAT

o popmysne Herotona — Jleitbnuia
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4.7 Pemrats MNPUKJIAAHBIC 3aaa4i, B TOM YHUCIIC COLUAIbBHO-3KOHOMHUYCCKOIo U
' (1)1/1314%01(01‘0 XapakTepa, CpEACTBAMH MATEMATUYCCKOI'O aHaIn3a
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HPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

10 KIIACC

K IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
on

1 Yucia ¥ BEIYMCIIEHUS

Panmonanbupie  yncna. OOBIKHOBEHHBIE UM JIECATHYHBIE JpOOHM, IPOIECHTHI,
11 OecKOHEeUYHBIE MepUoANYEecKHue Ipodu. AprdMeTHIECKre Onepannun ¢ paluoOHaIbHBIMU
' qucllaMy, IpeoOpa30BaHus YMCIOBBIX BbIpaxkeHUH. [IpuMenenue apodeii U MpoueHToB

JUISl peLIeHUs IPUKIIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIed 3HAHUM U peabHOU KU3HU

JeticTButenbHble Yncia. ParimoHanbHbIe U UppallMOHANIbHBIE YKCiia. ApudMeTHIecKue
1.2 orepanuu C JCUCTBUTEIbHBIMU 4YHclIaMu. [IpuOIkEHHBIC BBIYUCIICHUS, IPaBHUIIA
OKpYTIJICHUS, TPUKUIKA U OLIEHKA PE3YyJIbTAaTa BEIYUCICHUN

Crenens ¢ 1ienbiM okaszareneM. CtanaapTHas Gpopma 3armucH 1eHCTBUTEIIBHOTO YHCIIa.
1.3 Hcnonb3oBanne moaxosiied GopMbl 3alMUCH JACHCTBUTEIBHBIX YHCEN IS PEIICHUS
MPaKTUYECKHX 3a/1a4 M TPEICTABICHUS JaHHbIX

ApudmeTnueckuii KOpeHb HaTypalbHON cTeneHu. JleHcTBusS ¢ apuMeTHuecKUuMu

14 KOPHSIMM HaTypaJbHON CTETIEHH

L5 CuHyCc, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC,
' apKTaHT'€HC YUCIIOBOTO apryMeHTa

2 VYpaBHEHMS U HEpaBEHCTBA

2.1 ToxaecTBa U TOKJIECTBEHHbIE IPEOOpa30OBaHUs

[TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BBIpaKeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
bopMyIbl

VYpaBHeHue, KOpeHb YypaBHeHMs. HepaBeHCTBO, pelleHME HepaBeHCTBA. Meron

2.2

23

HUHTEpBaJIOB

2.4 Pemenue nensix U ApoOHO-paIMOHATBHBIX YPABHEHHUN H HEPABEHCTB

2.5 Pemenne nppanOHaIbHBIX YPABHEHUN U HEPABEHCTB

2.6 Pelnienne TpUroHOMETpUYECKUX YpaBHEHUH

57 IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMAaTUYECKUX 3a/1a4 U 3a]1a4 U3
' pa3IMyYHbIX 00JacTel HayKH U pealibHOM JKHU3HU

3 OyHkuu U rpaduku

OyHKIUsA, crmocoObl 3amanus (Gynknuu. I'padux GyHkmuu. BzaumHo oOpaTHBIC
GyHKIHHA

OO6usacTp ompeneneHuss M MHOXKECTBO 3HadeHMW QyHkumu. Hynm QyHkumwm.

3.1

32 . .
[TpoMexyTKkH 3HAaKOMOCTOSHCTBA. YETHBIE N HEUETHBIE (PyHKUINU

3.3 CrenenHas QyHKIMS ¢ HATypaJbHBIM U LIEJIbIM MoKazatesneM. E€ cBoiicTBa u rpaduxk.
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CgoiicTBa u rpaduK KOpHS 1-0i CTETICHU

Tpuronomerpudeckas OKpPYKHOCTb, OIpEIENCHHE TPUTOHOMETPUUYECKUX (YHKIMUN

34 YHCIIOBOIO apryMEHTa
4 Hayayia MaTeMaTH4eCKOro aHaIn3a
41 ITocnenoBaTenbHOCTH, CIIOCOOBI  3aJaHus  I0CIEN0BaTeNbHOCTEH. MOHOTOHHBIE
) MOCIE0BATEIbHOCTH
Apudpmerndeckass ¥ TreOMETpUYECKash TMporpeccud. beckoHewHO —yObIBaromias
4o ~ TEOMETpHUECKas MPOrpeccHs. CyMMa OeCKOHEYHO YOBIBAIOIIEH TE€OMETPHUCCKOMN
' nporpeccur. DopMysa CIOKHBIX HPOLEHTOB. VCIOap30BaHUE IPOTPECCHU IS
pelIeHus peajbHbIX 3a1a4 MPUKIIAJIHOTO Xapakrepa
5 MHokecTBa 1 TIOTHUKA

MHoxecTBO, omepauud HaJg MHokecTBamMu. Jlumarpammbl Oiinepa — Benna.
5.1 [IpuMeHeHHe TEOPETHKO-MHOXKECTBEHHOTO —ammapaTta JUuis OMNHCAHMS peabHBIX
MPOLIECCOB U SIBJICHUH, PU PEUICHUH 3a/1a4 U3 APYTUX YUeOHBIX MPEIMETOB

5.2 OnpeneneHHe, TCOpPEMa, CIICACTBUC, 10KA3aTCIbCTBO

11 KIIACC
Kona IIpoBepsieMbIii 3JI€MEHT COAEPKAHMS
1 Uucna u BBIYUCIECHUS
1.1 HarypanbeHble u niensle yncia. [Ipu3Haky AeIMMOCTH HEIbIX YHCell
1.2 CreneHsb ¢ pallnoHAIBHBIM ITOKa3areiaeM. CBOWCTBA CTENIEHH
1.3 Jlorapudm yucna. JlecaTuuHble U HaTypajabHbIE JOrapu(MbI
2 YpaBHEHUs U HEPABEHCTBA
2.1 [IpeoOpa3zoBaHue BbIpaxeHH, copepKaluX Jorapu@msl
2.2 [TpeoOpa3oBaHue BBIpAXKEHUN, COAECPIKAIINX CTENEHU C PAIlMOHAIBHBIM MIOKa3aTeIeM
2.3 IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
24 Iloka3aTenbHble ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUs U HEPAaBEHCTBA
6 CucreMbl TMHENHBIX ypaBHEHUH. PellieHne npukiaaHbIX 3a7a4d ¢ IOMOIIbIO CUCTEMBbI
' JIMHEHHBIX YpaBHEHUH
2.7 CucreMbl U COBOKYITHOCTH pallMOHAIbHBIX YPAaBHEHUH U HEPABEHCTB
)3 [TpuMeHeHrEe ypaBHEHMM, CHCTEM U HEPABEHCTB K PEIICHUIO MAaTEMATHUYECKUX 3a]1a4

U 3a1a4 U3 pa3IMYHbIX oOacTei HAaYKHU H peaﬂLHOﬁ KHU3HHU

3 OyHKIWH U TpaduKu
Oyukuus. [lepuogudeckue ¢yHkuuu. [IpOMEKYTKH MOHOTOHHOCTH (DYHKIIHH.
3.1 MakcuMyMbl W MHUHUMYMbI (QyHKIMH. HanOosbiiee W HauMEHbIIEEe 3HAYCHHE
(GYHKIINHM Ha TPOMEKYTKE

32 Tpuronomerpuyeckue GYHKITUI, UX CROUCTRA U Tpahuku
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33 [ToxazarenbHas u norapudmuueckas GyHKINH, X CBOMCTBA U rpaduKu

34 Hcnonb3oBanue rpadukoB GyHKIUN 1711 pelieHHs] ypaBHEHUH U JIMHEMHBIX CHCTEM

Hcnonp3zoBanue rpadmkoB GyHKIIAN JJIs1 UCCIIEIOBAHMSI TIPOIIECCOB U 3aBUCUMOCTEH,
3.5 KOTOpBhI€ BO3HUKAIOT TpPHU PEIICHUH 3aJad U3 APYruX YYeOHBIX MPEAMETOB H
peanbHOU KU3HU

4 Havana maTreMaTn4eckoro aHaamsa

4.1 HenpepsbiBable GpyHKIIMH. MeTOA HHTEPBAIOB /1JIs pEIICHUS] HEPABEHCTB

4.2 [TpousBoanas ¢pyukiuu. ['eomerpuueckuii 1 GU3NYECKUIl CMBICI TPOU3BOIHOM

43 [Tpou3BonHbIe 3neMEHTApHBIX (QYHKIUH. DopMyssl HAXOXKICHHUS MPOU3BOTHOMN

' CYMMBI, IPOU3BEACHUS M YaCTHOTO (DYHKIIMHA

[IpuMeHeHHEe TPOM3BOMHOW K MCCIENOBaHMIO (YHKIMA HAa MOHOTOHHOCTH U

4.4 SKCTpeMyMbl. HaxokaeHne HamOOoJbIIer0 W HAaMMEHBIIEro 3HAa4eHUs (QYHKIHUU Ha
OTpe3Ke
[TpuMmeHeHrne NTPOU3BOJHON I HAXOXACHUS HAWIYYIIEro PEeLIEHUs B MPUKIIAIHBIX

4.5 3ajjayax, Uil ONpEeAENeHUs CKOPOCTH Ipolecca, 3aJaHHOro (opMyiaod MM
rpapuKoM

4.6 [TepBooOpaznas. Tabnuia mepBooOPa3HBIX

47 WuTerpan, ero reomeTpuyeckuil U pu3nyecKuil cMbici. Briuncienne uHTerpaia mo

dbopmyne Hetotona — JleitOuuia
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IMTPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI CPEJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TpeOOBaHMSA K NMPEeAMETHBIM Pe3yJIbTaTaM OCBOCHHSA
NpoBepseMoro OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl CpeAHEro 001ero
TpedOBaHUS o0pa3zoBaHust

Bnagenue MeronamMu J0Ka3aTeNbCTB, AJITOPUTMAMHU PpELICHHs 3adady;
yMeHue (GopMyIHpOBaTh W ONEPUPOBATH MOHATHUSAMH: OIpEICICHHE,
aKkcuoMa, TeopeMa, CJEICTBUE, CBOWCTBO, NPHU3HAK, J0Ka3aTeIbCTBO,
pPaBHOCHIIbHBIE (POPMYIHUPOBKH; MPUMEHATh UX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOMNOIOXKHOE YTBEP)KIEHHE, NMPHUBOAUTH NPUMEPHI U
KOHTPIIPUMEPBI, HUCIOJB30BaTh METOJ MaTeMaTH4YeCKOM HHIYKLUY;
IIPOBOJIUTH JI0KA3aTEJIbHbIEC PACCYKICHUS MPHU PELICHNH 33]a4, OLIeHUBATh
1 JIOTUYECKYI0  TMPAaBUIBHOCTb  PACCYXACHHUH; YMEHUE  OIEepUpOBaTh
MOHATUSIMH: MHOXECTBO, MOJAMHOXXECTBO, OMEpaly HaJ MHOXECTBAMHU;
YMEHHE UCIOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  Juisd
OIMCaHUs PEATbHBIX MPOLIECCOB U SBICHUN U NPU PELIECHUM 334ad, B TOM
quclie U3 APYTUX Y4eOHbIX MPEIMETOB; YMEHUE ONEPUPOBATh MOHATHSIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha IIOCKOCTH; YMEHUE 3a/1aBaTh
U ONMMCHIBaThH Ipadbl pa3InYHBIMU CIIOCOOAMHM; HCIOIb30BaTh Tpadbl MpU

pelieHuu 3a1a4y

YMeHue onepupoBaTh NOHSTUSAMM: HATypaJbHOE YHUCIIO, LEJI0€ YHUCIIO,
CTENEHb C LIEeJIBIM IToKa3aTesieM, KOPEHb HATypajJbHOW CTENEHU, CTETEHD C
palMOHAIBHBIM TOKa3aTeIeM, CTENEHb C JIEUCTBUTENIbHBIM IOKA3aTENIEM,
jgorapudm UucIa, CHUHYC, KOCMHYC M TAaHTE€HC MPOU3BOJIBHOIO YHUCIHA,
OCTaTOK IO MOAYJIO, PAalMOHAIBHOE YHCIIO, HppaIOHAIbHOE YHUCIIO,
MHOKECTBAa HATypalbHbIX, LEJbIX, pPAaLHUOHAIBHBIX, JEHCTBUTEIbHBIX
2 qrcell; yMEHHE UCTOIb30BaTh MPU3HAKU JIETMMOCTH, HAUMEHbBIINN 001Iuit
JleNuTeNb W HauMEHbllee oOuiee KpaTHoe, anroputMm EBkinupa npu
pEIlIeHnH 33/1a4; 3HAKOMCTBO C PA3JIMYHBIMU MO3UIIMOHHBIMU CHCTEMaMU
CUMCIICHUS; YMEHHE BBITIOIHATH BEIYUCIICHIE 3HAYCHUN U TIPE0Opa3OBaHUS
BBIPQXXEHUI CO cTenmeHsMU W Jjorapudmamu, mpeodOpa3oBaHus IPOOHO-
palMOHANBHBIX  BBIPAKEHHM; yMEHHE  ONEPUPOBATh  MOHSITHUSMU:

noCiacaJ0BaTCIbHOCTD, apI/I(pMeTI/ILIeCKa}I nporpeccus, TreoMETpruICCKas
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nporpeccusi, OeCKOHEYHO YyObIBaromass TreoMeTpuyecKkass IpOrpeccus;
yYMEHHE 3a/1aBaTh I1OCJIEJOBATENbHOCTH, B TOM YHCJIE C IOMOIIbIO
PEKYPPEHTHBIX (POpMyYJI; yMEHUE ONEepUpPOBaTh MOHATHIMHU: KOMIUIEKCHOE
YHCIIO, COMNPSKEHHBIE KOMIUIEKCHBIE 4YHCIA, MOJYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcha, (opMa  3amucu  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETPUYECKAass U aiureOpanyeckas); yMeTh
MPOU3BOIUTH apU(METHUECKUE JEHCTBHS C KOMIUJICKCHBIMH YHCIIAMU;
MPUBOJUTH MPUMEPHI MCIOIb30BaHHS KOMIUIEKCHBIX UYHCEIN; ONEepPHUpPOBaTh
NOHATHSIMM:  MaTpuua 2xX2  wu  3x3, omnpeaenuTenb  MaTpHIb,

reOMEeTPUYECKUN CMBICI ONpeneTnTeNs

YMeHue olepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPPALMOHAIbHBIC,
NoKa3aTeJbHbIe, CTENEHHBIE, JOrapu(MHUECKHE, TPUTOHOMETPUUECKUE
YpPaBHEHUsS M HEPABEHCTBA, MX CHUCTEMbl, YMEHHE OIEPUPOBATH
MOHATUSIMH: TOXKJECTBO, TOXKIECTBEHHOE IpeoOpa3oBaHMe, ypaBHEHHE,
HEPaBEHCTBO, CHUCTEMa YPAaBHECHUH M HEPABEHCTB, PAaBHOCHIBHOCTH
YPAaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHME pellarb YpaBHEHHS,
HEPaBEHCTBA M CHUCTEMBl C IOMOLIBIO pPa3JIMYHBIX IPUEMOB; pELIATH
YpPAaBHEHUs, HEPABEHCTBA W CHCTEMBI C IApaMETPOM; IPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I DPEIICHHWS MaTeMaTHYECKHUX

3aJ1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTel HayKu U pealbHOM KU3HU

YMeHne omnepupoBarh TOHATHAMH: (YHKIHS, YETHOCTH (YHKIIHH,
NEPUOIMYHOCTh (DYHKIMHM, OTPaHUYEHHOCTh (PYHKIMHM, MOHOTOHHOCTh
GyHKIUHM, SKCTpeMyM (yHKLIMH, HauOoJiblllee M HaWMEHbLIee 3HAYCHUS
(GyHKIMK Ha MPOMEXYTKE, HenpepbIBHAs (YHKIMS, aCUMIITOTHI rpaduka
GbyHKIMU, TIepBas M BTOpas MPOW3BOAHAs (DYHKIIMH, T€OMETPHUCCKUN H
¢u3nveckuif CMBICI TPOU3BOJHOHM, TepBooOpasHas, ONpeAeIEHHbIH
MHTErpaji; yYMEHHE HaxXOAMTb aCUMNTOTHI Ipaduka (YHKLUUHU; yMEHHE
BBIUUCIIATH  MPOU3BOAHBIE CYMMBI, TPOU3BEJCHHSA, YacTHOTO U
KOMIO3ULMN (YHKIMHA, HAXOAWUTh ypaBHEHME KacaTeJbHOM K rpaduky
(GyHKIMW; YMEHHE HAaXOOUTh HPOW3BOJHBIC 3JEMEHTApHBIX (DYHKIHIA,
YMEHHUE HCIIOJb30BaTh IPOU3BOAHYIO [UId HUCCIEHO0BaHUS (DYHKIMA,
HaXOJUTh HAWOONbIINE W HAaWMEHbIINE 3HAYCHUS (YHKIMIA; CTPOUTH
rpadMKd MHOTOYJICHOB C MCIIOJIb30BAaHUEM ammnapaTa MaTeMaTH4ecKoro
aHauM3a; NPUMEHSTh TPOU3BOJAHYIO JUI HAXOXKICHHS HAWIYYIIeTo
pelIeHuss B NPUKIAJHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKHUX U

(bU3UYEeCKUX 3a/1auax; HAaXOJIUTh TUIOMIAJAN U 00BEMBI (PUTYp C TTOMOIIBIO
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HHTCIrpajia; IIPUBOAWUTL IMPHUMCPLI MATCMATHYCCKOIO MOJCIHUPOBAHUA C

OMOUIbI0 AU PepeHInanbHbIX YpaBHEHUN

YMeHnune onepupoBath NOHATUAMU: Tpaduk GyHKIUHU, oOpaTHas QyHKIU,
KOMMO3ULUS (DYyHKIMHM, JuHEeHHas ¢GyHKUWsA, KBaapaTu4yHas (QYyHKLHS,
panoHanbHas (yHKUuUS, cTeneHHas (QYHKOUS, TPUTOHOMETPHYECKUe
¢byHKIMU, OOpaTHBIE TPUTOHOMETpUYECKUE (YHKIMH, MOKa3aTelbHAs U
norapudmuueckas (QYHKIUH, YMEHUE CTPOUTh TIpadUKH HN3YyUYEHHBIX
¢GbyHKUMH,  BBINOJHATE  IpeoOpa3oBaHus  rpaduKoB  (QYHKUHUH,
MCIOJIb30BaTh TpaduKH JUIsl U3y4EHUS! MPOIECCOB U 3aBHCHUMOCTEH, MpHu
pelIeHnn 3a7ad U3 JAPYrux y4yeOHBIX IMPEAMETOB M 3aJad U3 PEabHOU
KM3HM; BBIpaKaTb (OPMYIaMU 3aBHCHUMOCTH MEXJy BEJINYMHAMUY;
MCIOJIb30BAaTh CBOWCTBA W Tpaduku (PYHKIUHA Ui pelIeHHus ypaBHEHUH,
HEpaBEHCTB M 3aJady ¢ IapaMeTpaMu; H300pakaTb Ha KOOPAMHATHOMN

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMI, HEPABEHCTB U UX CUCTEM

YMeHue pemarb TEKCTOBBIE 3aJauyd pPa3HbIX TUIIOB (B TOM 4YHUCJIE Ha
IPOLIEHTHI, AOJM U 4YacTH, Ha JABWXKEHHE, paboTy, CTOUMOCTb TOBApOB U
YCIIyT, HaJOTH, 33Jjaud U3 O0JIACTH YNPABICHUS JUYHBIMH U CEMEHHBIMU
(dbuHaHCAMM); COCTaBJIATh BBIPAXKEHUS, YpaBHEHMs, HEPABEHCTBA M HX
CHUCTEMBI IIO YCJIIOBHIO 3aJa4dd, HCCIEIOBATH IOIY4YCHHOE pEIICHUE U
OLIEHUBATh IPABJONOAOOHOCTh pPE3Y/IbTATOB; YMEHHE MOJECIUPOBATH
peanbHbBlE CUTyallMM Ha S3bIKE MAaTEMAaTHUKH; COCTaBIATH BBIPAKEHUS,
YPAaBHEHUs1, HEPABEHCTBA U UX CUCTEMBI 110 YCIIOBUIO 33/1a4U, UCCIIEA0BATh
IIOCTPOCHHBIE ~ MOJIEJIM C  HUCIOJb30BAHUMEM  ammapara  anreopsl,

HUHTEPIPETUPOBATH ITOIYYEHHBIN pe3yabTaT

YMeHue onepupoBaTh MOHATUAMU: CpelHee apu(MeTHdyecKoe, MeIraHa,
HauOoJplllee U HAMMEHbBIIIEee 3HAUYEHUS, pa3Max, AUCIEPCUsi, CTaHIapTHOE
OTKJIOHEHHE 4YMCIOBOr0 Habopa; yMeHHE HU3BJIEKaTh, MHTEPIPETHPOBATH
uHpOpMaILHKIO, IPEJCTaBICHHYIO B Ta0lIMIax, Ha AUarpammax, rpadukax,
7 OTPa)KAIOIYI CBOMCTBA PEAJIbHBIX IPOLECCOB M SIBICHUH; MPEACTABIATh
uHPOpPMALIMIO C TOMOIIBIO TaOMUI] W JAWMarpamMM; HCCIEAOBaTh
CTaTUCTHYECKHE JaHHBbIE, B TOM YHUCIIE C IPUMEHEHHEM TIpaduUyecKux
METO/OB M AJIEKTPOHHBIX CPENCTB; rpa)uuecKu MUCCIeN0BaTh COBMECTHBIE

Ha6J'IIOI[eHI/I$I C IIOMOIIBIO JJUArpaMM paCCCUBaHUA U JIMHEHHOM perpeccruu

YMeHne omnepupoBaTh TMOHSATHSMU: CIYyYalHBIA OMNBIT W CIy4YalHOE

COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHUS; YMEHHE BBIYUCIATH

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOAMNUCHIO

MYHULUNAJIbHOE BIOKETHOE OBLLEOBPA3OBATE/IbHOE 15.10.25 12:55 (MSK) CepTudukat 00F8F18E28E18E24F910FDEC5A64382640
YYPEXXAEHME "JINLIEN N2 15 UMEHW AKAZJEMUKA 10JIUS1 BOPUCOBUYA [etictyeT c 09.06.25 no 02.09.26
XAPUTOHA" TOPOJA CAPOBA, lNopsyeBa CseTnaHa OpbeBHa, [ipekTop




BEPOSITHOCTh C MCIIOJIB30BAaHUEM TpapUUECKUX METOJ0B; INPUMEHATh
(GopMyIibl CIOXKEHHSI U YMHOXKEHHUS BEpOSTHOCTEH, (HOpMyIy IOJIHON
BEPOSTHOCTH, Gopmyny bepHymnn, komMmOuHaTOpHBIE (akThl U (HOPMYIIHI;
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OINEepHUpPOBaTh
MOHATUSAMM: ClIlydaliHas BEJIMYMHA, pPACIpPEIEICHUE BEPOSITHOCTEH,
MaTE€MaTH4eCcKoe OXKHMJIAHHWE, IUCIEpPCUsl M CTaHAAPTHOE OTKJIOHEHHE
ClyyailHOH  BeNUYMHBL, (YHKUMU paclpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, MOKAa3aTeIbHOTO U HOPMAJIBHOTO PaCIpeAesICHU; YMEHNE
UCIIOJIB30BaTh CBOMCTBA U3YYECHHBIX PACHPEIEICHUN U1 pELICHUs 3a1ad;
3HaKOMCTBO C NOHATHUSAMM: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIEAOBAHUM; YyMEHUE IPUBOJUTH IPUMEPBI IPOSBICHUS 3aKOHA
OONBLIMX 4YHCET B MPHUPOIHBIX U OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
OIEpUPOBATh IOHATUAMU: COUYETAHUE, IIEPECTAHOBKA, YUCIO COYETAHHM,
YUCIO  HEepecTaHoBOK; OuHOM  HplOTOHA;  yMeHMe  NPUMEHATh
KOMOMHATOpHbIE (DAaKThl U PACCYXACHMsS AJIs pElICHUs 33a7ay; OLEHUBATh
BEPOSITHOCTH PEAIbHBIX COOBITHI; COCTaBNIATh BEPOATHOCTHYIO MOJAEIb U

MHTEPIPETUPOBATH ITOITYYEHHBIN pe3yabTaT

YMeHHne onepupoBaTh INOHATUSMH: TOYKA, MpsAMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMYMHA YIJIa, INIOCKUH YIroJl, ABYTPAHHBII
yroJ, TPEXTPAHHBIA YIrOJl, CKPEHUIMBAIOIIKNECS NPSIMBbIE, MApaJUIeIbHOCTD U
MEPIEHAUKYISIPHOCTh MPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IPSIMBIMU,
Yroa MeXAy IHpsAMONM UM IUIOCKOCTBIO, YroJl MEXIy IUIOCKOCTSMH,
9 paccTostHue OT TOYKM [0 IUIOCKOCTH, PAacCTOSHUE MEXAY INPSIMbIMH,
pPacCTOSIHUE MEXKy IIOCKOCTSIMHU; YMEHHME HCIIOJIb30BaTh IPHU PEIICHHUU
3a/1a4 u3ydyeHHbIe (DAKTBI U TEOPEMBI IUIAHUMETPUU; YMEHHE OIEHUBATH
pa3Mepbl OOBEKTOB OKPY)KAIOIIETO MHUPA; CTPOUTh MaTeMaTHYecKHe
MOJCIA C IIOMOIIBI0 TE€OMETPUYECKUX IOHATHM M BEJIWYUH, pEIIaTh

CBA3AaHHBIC C HUMH IIPAKTUYCCKHC 3a/1a4U

VYMeHHe omepupoBaTh MOHATHIMU: IUIOMIATL (QHUTYPBI, 00BEM (GUTYPHI,
MHOI'OrpaHHUK, HpaBI/IJ'IBHBIf/'I MHOTI'OrpaHHUK, CCYCHHUEC MHOI'OI'paHHHUKA,
Ky0, mapajiesenuinen, Opu3Ma, Oupamuaa, (GuUrypa W TOBEPXHOCTh
10 BpallleHUs, MWIMHIADP, KOHYC, map, cdepa, miomanas chepsl, IUIOMIATL
MOBEPXHOCTH THPAMUbI, MPU3MBI, KOHycCa, HWIHHApPA, O0BEM Kyoa,
NPSIMOYTOJIBHOTO Napajuledenunena, MUPaMUALbL, TPU3MBL, LHJIHHAPA,
KOHyCa, Iapa, pa3BépPTKa MOBEPXHOCTH, CEYEHHs KOHyCa W IMHIHHIpPA,

nmapamiCJbHblC OCH HWJIM OCHOBAaHWIO, CCUYCHHEC IIapa, IIJIOCKOCTb,
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Kacaromascss cdepbl, MWIMHIPA, KOHYCa; yMEHHE CTPOUTh CEeueHHe
MHOTOTpaHHHKa, W300pakaTh MHOTOTPAaHHUKH, (GUTYPHI W TIOBEPXHOCTH
BpAIEHUs, UX CEUEHHs], B TOM YHUCIIE C MOMOIIbIO IEKTPOHHBIX CPEJICTB;
YMEHHE TPHUMEHSTh CBOWCTBA T€OMETPUYECKHX (DUTYpP, CaMOCTOSITEIHHO
(dbopMynMpoBaTh ONpeaeNeHHs U3y4yaeMbIX (UTyYp, BBIABUTaTh THIIOTE3HI O
CBOMCTBaX M MpPH3HAKAX T'€OMETPHYECKUX (HUTYp, OOOCHOBBIBATH HIIH
OlpoBepraTb MX; YMEHHE MPOBOJIUTH Kiaccuukanuioo ¢uryp 1o
pa3NMYHBIM TPU3HAKaM, BBIOJIHATh HEOOXOJMMBIC JIOTIOJHUTEILHBIC

MOCTPOEHUS

YMeHue omnepupoBaTh TOHATHSAMH: JIBIDKEHHE B  IPOCTPAHCTBE,
napajuleNbHBIM MEePeHOC, CUMMETPHsl Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOpOT, mpeoOpa3zoBaHue MOAO00Ms, TOMO0HBIE QUTYPBI; YMEHUE
pacrmo3HaBaTh paBHbIe U MOAOOHBIE (UTYPHI, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpE; UCIOIb30BaTh FEOMETPUUECKNE OTHOLIECHUS MPU
pelIeHnr 3a/la4y; HaXOJWUTh T'€OMETPUYECKHE BEIMYMHBI (JJIMHA, YTOJI,
11 iouaab, 00bEM) NMpU pEeUIeHUH 334a4 U3 APYTUX y4eOHbIX NMPEAMETOB U
U3 peanbHOW >KU3HU; YMEHHE BBIUUCIATH T€OMETPUUYECKUE BETUYMHBI
(nmuHA, yroJ, IUIOMA[b, OOBEM, IUIOIIAAb MOBEPXHOCTH), HUCHOIb3Ys
U3ydyeHHbIE (OPMYJIBI M METOJbl, B TOM YHCIIE: IJIOMIAAb MOBEPXHOCTU
MApaMHIbI, TIPU3MBI, KOHYyCa, IMWIMHIApA, TUiomanas chepsl; o0béM Kyoa,
IPSMOYTOJIBHOTO — MapajlieNenuIesia, MUPaMUAbL, MPU3MBIL, LHIMHIPA,

KOHYCa, Il1apa; yMEHUEe HaXOIUTh OTHOIIIEHUE 00BbEMOB TIOIOOHBIX (hUTYp

VYMenune ONEprUpOBaATh MHOHATUAMMU: MPAMOYTOJbHAA CUCTEMAa KOOPAHHAT,
BEKTOp, KOOPJAMHATHI TOYKH, KOOPIWHATHI BEKTOpPAa, CyMMa BEKTODPOB,
. NpOM3BEJCHHE BEKTOpa Ha 4YHCJIO, pa3lioKeHHWE BeKTopa Mo 0Oaswucy,
CKaJIIPHOE MPOU3BEJCHUE, BEKTOPHOE TMPOU3BEICHHUE, YIrOJ MEXKIY
BEKTOpaMH, yMEHHUE WCIIOJIb30BaTh BEKTOPHBIA M KOOPJIMHATHBIA METO]]

JI pCHICHUA TCOMECTPHUICCKUX 3adal U 3a1a4 APYTUX y‘I€6HBIX npeamMeToB

YMeHue BhIOMpATh MOIXOIANIMNA METOJT IJIsl pEIICHUs 3a]ja4H; TOHUMaHNe
3HQUUMOCTH MATEMATUKW B H3YyUYEHHUU TMPUPOJHBIX M OOLIECTBEHHBIX
13 MPOIIECCOB M SIBJICHWM; YMEHHE paclo3HaBaTh IMPOSBICHUE 3aKOHOB

MAaTE€MaTUuK B UCKYCCTBC, YMCHUC IMMPUBOJUTH IMPUMCPBI MAaTCMATUYCCKUX

OTKPBITUH POCCUICKON U MUPOBOM MaTEMaTUYE€CKON HAYKHU
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INEPEYEHDB 2JIEMEHTOB COILEPKXAHUS, ITPOBEPAEMBIX HA EI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT COAEePKAHMS
1 Uucna u BBIYUCTIECHUS
1.1 Hatypanbnble u nemnbie yncina. [Ipu3Haku 1e1MMOCTH LENbIX YHCes
12 Panmonaneupie yucna. OOBIKHOBEHHbIE M JIECATUYHbIE JApOOU, MPOLEHTHI,
' OecKOHEeYHbIE TIeproAnYecKre Apodu
13 Apudmerndeckuii KOpeHb HATYpaJIbHOW cTeneHu. J[elcTBus ¢ apuMeTHIeCKUMU
' KOPHSIMM HaTypaJbHOU CTETIICHH
14 Crenens ¢ 1nenpiM nokasareneM. CTeNeHb ¢ pallMOHaNIbHBIM IIOKa3aTeseM. CBolcTBa
' CTEIEHU
L5 CuHyC, KOCHMHYC M TaHI€HC YMCIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHUCIIOBOIO apryMeHTa
1.6 Jlorapudm yucna. [lecaTudHbIe U HATYpaIbHbIE JOTapUPMBbI
HevictButenbHple  4ucia. Apu@MeTHYECKHE Omepaluud ¢ JIeUCTBUTEIbHBIMU
1.7 yuciaMu. [IpubnnxEHHble BHIYUCICHUS, TPaBUIa OKPYTJICHUS, TPUKUAKA U OLEHKA
pe3yspTaTa BBIYMCIECHUN
1.8 [TpeoOpa3oBanue BhIpaXKEHUN
1.9 KommiekcHsle uncna
2 VYpaBHEHHs 1 HEPABEHCTBA
2.1 Llenbie 1 IPOOHO-pALIMOHANILHBIC YPaBHEHUSI
2.2 HppanmoHanbHble ypaBHEHHSI
2.3 Tpuronomerprdeckue ypaBHEHHs
2.4 [TokazaTenbpHbIC U JOTapUDMUUECKHUE YPABHEHUS
2.5 Lenbie u TpoOHO-palOHATbHBIE HEPABEHCTBA
2.6 HppanmonanbHble HEpaBEeHCTBA
2.7 [TokazarenbHbIe U TOTaprU(PMUUECKIE HEPABEHCTBA
2.8 TpuronomeTpuyeckrue HepaBeHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHMUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamMu
2.11 Martpuiia CUCTEMBI TMHEWHBIX YpaBHEHUN. ONpeaenuTens MaTPHUIIbI
3 @OyHKuMU U TpaduKu
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31 ®ynkuus, crnocoObl 3amanus (ynkuuu. ['padpux ¢ynxuuu. B3aumHo oOpartHble
. ¢byuknuu. YétHple u Heu€THbIe pyHkumU. [lepnoaunueckue GpyHkuuu
Ob6usacTe ompefeneHuss W MHOXKECTBO 3HadeHHM QyHkuuu. Hymu QyHkumm.
10 [IpoMexyTKH  3HAKOMOCTOSHCTBA. [IpoMexyTkM  MOHOTOHHOCTH  (DyHKUHUH.
' Makcumymbl U MUHUMYMBl (yHKiuu. HauGonbliee ¥ HauMeHbIIee 3HAYCHHE
(GyHKLINU Ha TPOMEKYTKE
33 CrenenHass (yHKIUST C HATypaJbHBIM W IENBIM TOKa3aTeneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa u rpaduk KOpHS n-0il cTeneHu
34 Tpuronomerpuyeckue GyHKIMH, UX CBOMCTBA U IpapUKu
3.5 [TokazaTenpHas u orapudmudeckas GyHKIINU, ©X CBOWCTBA U TPaPUKH
16 Toukum pa3peiBa. AcumntoTel rpadukoB QyHkiuid. CpoiicTBa  (QYyHKIUH,
' HENPEPBIBHBIX Ha OTPE3KE
3.7 [TocnenoBarenbHOCTH, CIIOCOOBI 33AaHUSI TOCIIEI0BATEIbHOCTEN
3.8 Apudmernueckasi U reoMmeTpuueckas nporpeccuu. opmyna cI0KHBIX TPOIEHTOB
4 Hauana maremaTtnyeckoro anammsa
4.1 ITpousBoanas ¢pyHkiuu. [Ipon3BoiHbIE 371EMEHTAPHBIX (PYHKIIMH
[IpumeHeHre NPOU3BOAHONM K UCCIENOBaHMIO (YHKIMH Ha MOHOTOHHOCTb M
4.2 sKcTpeMyMbl. HaxoxieHne HanOobLIero U HaMMEHBIIEro 3HaueHUs (QYHKIUH Ha
OTpe3Ke
4.3 [TepBooOpaznas. MuaTerpan
5 MHoOkecTBa U JTOTUKa
5.1 MHOXeCTBO, Orepanun HaJ MHOXKecTBaMu. Jluarpammer Ditnepa — Benna
5.2 Jloruka
6 BeposiTHOCTh U CTaTHCTHKA
6.1 OnwucarenbHas CTATUCTHKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 ['eomeTpus
7.1 @Ourypsl Ha IIOCKOCTH
7.2 [IpsiMble ¥ MIIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOTrOorpaHHUKH
7.4 Tena v TOBEPXHOCTH BpAIICHHS
7.5 KoopauHatsl 1 BEKTOPBI
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPHUAJIBI IUISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

HUHTEPHET
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