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INOACHUTEJIBHASA 3AIINCKA

VYueOHblilt Kype «Anredpa u Hayajla MAaTEMaTUYECKOTO aHAIM3ay ABISETCS OJHUM U3 Haubolee
3HAYMMBIX B IpOrpaMMe CpeJHero oouiero oOpa3oBaHUs, IMOCKOJbKY, C OJHOM CTOPOHBI, OH
o0ecrieyrBaeT MHCTPYMEHTAIbHYIO 0a3y Uil M3y4YeHUs BCEX €CTECTBEHHO-HAy4YHbIX KYpCOB, a C
JPYroii CTOPOHBI, (OPMHUPYET JIOTUYECKOE M AOCTPAKTHOE MBINUICHHE OOYYaIOLIMXCS Ha YpPOBHE,
HEOOXOMMOM Uil OCBOEHHSI MH(POPMATUKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH M JIPYTHUX
JUCLHUIUIMH. B paMkax 1aHHOro yuyeOHOro Kypca oOy4aroIiuecs: OBJIa/IeBalOT YHUBEPCAIbHBIM SI3bIKOM
COBPEMEHHOM HayKH, KOTOpasi GOpMyYIHPYET CBOU IOCTUKEHUS B MaTeMaTHYeCcKol (opme.

Y4eOHbIll Kypc anreOpsl M Hadal MaTeMaTHYECKOrO aHaliM3a 3aKJIaJbIBaeT OCHOBY JIJIS
YCIICIIHOTO OBJAJCHHsS 3aKOHAMHU (HM3UKH, XUMHUH, OWOJIOTHH, MOHUMAHHS OCHOBHBIX TEHICHLUI
pa3sBUTHUSL SKOHOMHKM M OOLIECTBEHHOW >KHU3HHU, I03BOJIIET OPHEHTHUPOBATHCS B COBPEMEHHBIX
IUPPOBBIX M KOMIIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO MHCIOJIb30BaTh MX JUI JlaJbHEHIIero
o0pa3oBaHUs M B TOBCEAHEBHOH XM3HU. B TO e BpeMsi OBiazieHWe aOCTPAKTHBIMH MU JIOTHUECKH
CTPOTUMH KOHCTPYKIHMSMH anreOpbl M MaTeMaTHYeCKOro aHajh3a pa3BUBAaeT YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATb MUCTUHHOCTb, JOKA3bIBaTh YTBEP)KICHMS C MOMOILBIO MHAYKIUH U
paccyxaaTb JEIyKTHBHO, MCIIOJIb30BaTh OOOOIIEHHME M KOHKPETHU3allMio, abCTparupoBaHHE U
aHaJIOTHIO, (OpMHUPYET KpeaTUBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xome wusyuenust ydeOHOro Kkypca «Anredpa M Hayajga MaTeMaTHYECKOTO aHAIM3a»
o0yyaroIuyecs: NoJy4aroT HOBBIIM OINBIT PELICHUs MPUKIAJHBIX 33/1a4, CAMOCTOSTEILHOIO OCTPOEHUS
MaTeMaTHYeCKUX MOJeNell pealbHbIX CUTYyalluil, MHTEPIPETALUHU MOJYyYSHHBIX PEIIeHUH, 3HAaKOMSATCS
C TIpUMepaMH MaTEeMaTUYeCKHX 3aKOHOMEPHOCTEH B MPUPOAE, HAyKe M MCKYCCTBE, C BBIJAIOIIMMUCS
MaTeMaTHYECKUMH OTKPBITHSIMHU U UX aBTOPAMH.

Y4eOHbIE Kypc o00JiafjaeT 3HAYUTENbHBIM  BOCHHUTATENbHBIM  IOTEHIMAIOM, KOTOPBIii
peanu3yercss Kak uepe3 Yy4yeOHBIH Marepuan, CHOCOOCTBYIOUIMH (OPMUPOBAHMIO HAYYHOTO
MHUPOBO33pEHHUS, TaK M 4depe3 crneuuuky ydeOHOHl AesTenbHOCTH, TpeOyroled MpoAOoIKUTEIbHON
KOHIICHTPAIlM BHUMAaHUS, CaMOCTOSITEIIbHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 32 ITOJy4EHHBIH
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anrebpe M HayalaM MaTeMaTHYeCKOTO aHajau3a JIeXKUT
JeSITeIbHOCTHBIN MPUHLUI 00y4EHUs.

B crpykType ydeOHOro Kypca «Anrebpa W Hayajga MaTeMaTHYECKOTO aHAJIN3a» BBIICIICHBI
CIIEAYIOIINE COJIEPKATEITHLHO-METOANYECKHE JTHHNN: «Yuncna u BEIYUCIeHus», «OYHKINU U Tpadukmy,
«YpaBHEHUs U HepaBeHCTBa», «Hauanma mMaTtemaruyeckoro aHaiausza», «MHOXeCTBa U JIOTHKa». Bce
OCHOBHBIE COJIep’KATEIbHO-METOANYECKHE JIMHUU U3Y4aloTCsl Ha MPOTSDKEHUH JBYX JIeT o0ydeHHs Ha
YPOBHE CpeIHEro o0Imero oOpa3oBaHMs, €CTECTBEHHO MJOMONHSS JpPyr Jpyra W IOCTEIIEHHO
HACHIINAsCh HOBBIMH TEeMaMH W pasnenamu. JlaHHBIA y4eOHBIA KypC SIBIISICTCS WHTETPATUBHBIM,
MIOCKOJIbBKY OOBETUHSET B cebe coaepikaHHe HECKOIBKMX MAaTeMaTHUYEeCKUX JMCLUIUINH, TaKUX Kak
anreOpa, TPUTOHOMETPHUS, MaTeMaTHUECKUI aHajIu3, TEOPUS MHOXKECTB, MaTeMaTHyecKas JIOTUKa U
npyrue. [To mepe Toro kak oOydJaromuecs OBIIQAECBAIOT BCE OoJiee MIMPOKHMM MaTeMaTHYECKUM
ammapaTtoM, y HHX TIOCIEJOBaTeNbHO (OPMUPYETCS ¥ COBEPIICHCTBYETCS YMEHHE CTPOUTH
MaTeMaTHYECKyI0 MOJENIb pPeaIbHOW CHUTYyallud, MPUMEHSTh 3HAHMA, IMOJYyYEHHbIE NPU H3YYECHUH
y4eOHOTo Kypca, AJsl pelIeHUs] CaMOCTOSTEIbHO CPOPMYJIMPOBAHHONW MaTeMaTHYecKOW 3ajauu, a
3aTeM MHTEPIIPETUPOBATH CBOM OTBET.

ConepxaTenpHO-MeTOAMYeCKast JHHUA «YWcna W BBIYHCICHUS» 3aBepliaeT (popMupoBaHUe
HaBBIKOB HCIOJIb30BAHUS JEMCTBUTENBHBIX YHCEN, KOTOpPOe OBUIO HA4aTO Ha YpOBHE OCHOBHOTO
obmiero obpazoBanusi. Ha ypoBHe cpemHero o0miero o0Opa3oBaHHs 0cO0O€ BHHMAHHE YAENSETCS
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(GOpMUPOBAHHIO HABBIKOB pAalOHAJIbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B ce0s HCIOJIb30BaHUE
pa3nuyHbIX (HOpM 3aruCH YKciia, yMEHUE JIe1aTh IPUKUKY, BBITOJIHATH MPUOIMKEHHBIC BBIYUCICHHUS,
OLICHMBATh UHUCIIOBbIE BBIpaKEHHUSA, pPAOOTaTh € MaTEMaTUYECKMMM KOHCTAHTaMH. 3HAKOMbIE
0o0y4JaroImuMCsi MHOXECTBA HATypalbHBIX, LENbIX, pPALUOHAIBHBIX M JCHCTBUTENBHBIX YHCEI
JIOTIOJIHSAKOTCS. MHO’KECTBOM KOMIUIEKCHBIX YHCENl. B KaXJa0M M3 3TUX MHOXKECTB PacCMaTpPUBAIOTCS
CBOWCTBEHHBIE €MY CIIEIU(PHUECKUE 3a7audl U OTEpallu: JICJIEHUE HalleJo0, OTIEPUPOBAHNE OCTATKAMH
Ha MHOJXKECTBE IIEJIBIX YHCEJ, OCOOBIE CBOMCTBAa pAIMOHAIBHBIX M HWPPALMOHAIBHBIX YHCEI,
apudMeTHyecKrue oIepal, a TakkKe H3BJICUCHHE KOpPHS HATypajJbHOM CTENEHM HAa MHOXKECTBE
KOMILIEKCHBIX 4Hcell. brarogapst mocieaoBaTeIbHOMY PACIIMPEHUIO Kpyra HMCIOJIb3YEMbIX YUCEN U
3HAKOMCTBY C BO3MOXKHOCTSIMH WX MPHUMEHEHHs Uil DPEUICHUs pa3IUyYHBIX 3a1ad (HopMHUpyercs
IIPEICTABIICHUE O €AMHCTBE MAaTEMAaTUKU KaK HAYKM U €€ POJM B IIOCTPOCHUU MOJECIICH PEAJbHOIO
MUpa, HIUPOKO UCIIONB3YIOTCS 000011IeHNEe U KOHKPETHU3aIIHsL.

Jlunus «YpaBHEHUS U HEPABEHCTBA» pealiu3yeTcsl Ha MPOTSHKEHUU BCEro OOY4YeHHS Ha YPOBHE
cpexHero o0uiero o0pa3oBaHusl, MOCKOJIbKY B KaXKI0M paszeine IIporpaMMbl mpeaycMOTpeHO pelieHne
COOTBETCTBYIOIIHX 3ajad. B pe3ynprare o0yyaromuecs OBIaeBaIOT pa3IMYHBIMU METOIAMH PEILICHUS
paloHaNbHBIX, WPPAMOHATBHBIX, IOKA3aTeIbHBIX, JIOTapU(PMHUUECKUX U TPUTOHOMETPHUECKUX
YpaBHEHUH, HEPABEHCTB M CUCTEM, a TAKXKe 3ajJlay, cojaepxaumx napamerpsl. [lomydeHHble yMeHUS
IIMPOKO HCHOJB3YIOTCS TPH HCCICTOBAHUM (DYHKIMA C TOMOIIBIO MPOU3BOJHOM, MPH pPEHICHUU
NPUKIAJHBIX 337ad W 3a/a4 Ha HaxO0XJCHHWE HauOONbIIMX M HAMMEHBIINX 3HAYCHUH (QYHKIUH.
Jannast cogepxarenbHasi JMHUAS BKIIOYaeT B ce0s Takke (JOpMUPOBAHUE YMEHHM BBITIOIHATH PACUETHI
no d¢opmynam, mnpeoOpa3oBaHUs pPALUOHAIBHBIX, HUPPAIUOHATIBHBIX KM TPUTOHOMETPHUYECKHX
BBIPQXKCHHUM, a TAaKKe BBIPAXKCHHM, COJEPKAIIUX CTEIICHH W JIOTapu(MblL. biaromaps HW3ydeHUIO
anreOpanyecKoro MaTepuana MPOUCXOAUT JallbHEeHIee pa3BUTHE ATOPUTMUYECKOTO U a0CTPaKTHOTO
MBILIUIEHUST O0y4aromuxcs, (QOPMHUPYIOTCS HaBBIKM JAEAYKTUBHBIX pacCyKIeHHH, paboThl C
CHUMBOJIbHBIMH (hOpMaMH, NpPEeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BHJIE PaBEHCTB U
HepaBeHCTB. AnreOpa npemiaraeT 3(QQGEKTUBHbIE WHCTPYMEHTHI JUIsl PEUICHUS NPAKTHYECKUX U
€CTECTBEHHO-HAY4YHBIX 33/a4, HAaIIAIHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KAaK SI3bIKA HAYKH.

CopnepxatenbHo-MeTouyeckass JUHUA «DyHKIMM W TpauKu» TECHO NeperuieTaeTcss C
JPYTUMH JIMHUSAMH y4eOHOTo Kypca, MOCKOJIbKY B KaKOM-TO CMBbICNIE 3aJaéT MOCIIEJOBaTEIbHOCTh
uU3ydeHuss ~ Marepuana.  V3yueHue  CTENEHHOW,  TOKa3aTelIbHOW,  JIOTapU(PMUYECKOH U
TPUTOHOMETPUUECKUX (YHKIMI, UX CBOICTB U TpaMKOB, UCHOJIb30BaHUE (DYHKIUN AJIs peIIeHus
3aa4 U3 JPYruxX y4yeOHBIX NPEIMETOB M pealbHOW XM3HH TECHO CBS3aHO KaK C MaTeMAaTHYECKUM
aHaJIM30M, TaK M C PElICeHWEM ypaBHEHHMH M HepaBeHCTB. Ilpu 3ToM Gojbllloe BHUMAaHUE YIENSeTCs
(OpMUPOBAHHIO YMEHUS BbIpakaTh (OpPMYIaMHU 3aBUCUMOCTH MEXKIY Ppa3IU4YHBIMU BEIMYMHAMU,
UCCJIEZIOBATh MOJY4YEeHHbIE (QYHKIMH, CTPOUThH UX rpaduku. Marepuan 3Toi coliep:KaTelbHON JIUHUN
HalleJICH Ha pa3BUTUE YMEHHUM U HAaBBIKOB, IIO3BOJSIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXKIY
BEIMYMHAMU B pa3NU4HOM (opme: aHamuTHuyeckod, rpaduueckoidl u cimoBecHoi. Ero wusydenue
CIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIIJIEHUS, CIIOCOOHOCTH K OOOOIMEeHHI0 |
KOHKPETH3allMH1, UCIIOJIb30BAaHUIO AHAJIOTHM.

CopnepxarenpHas auHMA «Havana maremMaTnyeckoro aHajin3a» IO3BOJSET CYLIECTBEHHO
pacCIIMPHUTh KPYT KaK MAaTeMaTUYECKUX, TaK U MPUKJIAJHBIX 33/1a4, JTOCTYITHBIX 00yJaroIMMCs, TaK KaK
y HUX TOSIBISIETCSI BOBMOXXHOCTh CTPOUTH I'paUKH CIOXKHBIX (PYHKUUN, ONPENesTh UX HauOoJbIlIne
U HauMEHbIIME 3HA4YeHMsI, BBIYMUCIATH IUIOMATU (GUTyp U OOBEMBI TN, HAXOIUTh CKOPOCTH U
YCKOPEHHUS IpoLecCcoB. JlaHHas copeprKaTenbHas JIMHUS OTKPBIBAET HOBBIE BO3MOKHOCTU IIOCTPOCHUS
MaTE€MaTU4YeCKUX MOJEJIEH peajbHbIX CHUTYyallld, II03BOJISIET HAXOIWUTh HAWIIydlllee pEIICHHE B
NPUKIAIHBIX, B TOM YHUCJIE COLMAJIbHO-DKOHOMMYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMH
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MaTEeMaTHYeCKOr0 aHaJM3a CIOCOOCTBYET pa3BUTHIO aOCTpaKkTHOTO, (POPMaIbHO-JIOTHYECKOTO |
KpCaTHuBHOT'O MBILIJICHUS, (bOpMI/IpOBaHI/IIO yMeHI/Iﬁ Pacrio3HaBaTh NPOABJIICHUSA 3aKOHOB MaTCMAaTUKHN B
HayKe, TeXHHKE M UcKyccTBe. OOydaronyecs y3HAIOT O BBIAAIOIIUXCSA PE3yJbTaTax, NOJYYCHHBIX B
XO/ie pa3BUTHS MaTeMaTUKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOANYECKas: JTUHUS «MHOMXKECTBAa M JIOTHKa» BKIIOYAET B ce0s IJIEMEHTHI
TCOpHUU MHOXKCECTB H MaTeMaTUYeCKOM JIOTHKH. TeOpeTI/IKO-MHO)KCCTBeHHBIC NpeaACTaBJICHUA
IMPOHU3BIBAKOT BECHh KYpPC IIKOJILHOM MAaTEeMaTHKH H npeajararoTt Haubolee YHHBepcaHBHBIﬁ SA3BIK,
OOBEAMHAIOMMI BCe pa3genbl MaTeMaTHKH M €€ NPWIOKEHWH, OHHU CBS3BIBAIOT pas3HbIC
MaTeMaTH4ecKue JWCHUIUIMHBI M WX TPWIOKEHUS B enuHoe menoe. [lodToMy BakHO JaTh
BO3MOXHOCTh ~ OOydaromieMmycs TOHUMaThb TEOPETUKO-MHOXKECTBEHHBIM  SI3BIK  COBPEMEHHOM
MAaTCMAaTUKHU W HUCIOJb30BATh €TI0 IJId BBIPAXXCHUA CBOUX MBICIICH. I[pyI‘I/IM Ba’XHBIM IIPU3HAKOM
MaTeMaTUKU KaK HAyKH CJIEAYeT NMPU3HATh CBOMCTBEHHYIO €l CTPOrOCTh 0OOCHOBAHUH U ClI€IOBaHKE
OIpe/ieIEHHBIM IPaBUIaM MOCTPOEHUS J0KA3aTeNIbCTB. 3HAKOMCTBO C 3J€MEHTaMHM MaTeMaTH4eCKON
JIOTUKH CHOCO6CTByeT Pa3BUTHUIO JIOTHYCCKOT'O MbIIIJICHHWA 06yqa}01111/1xcsl, IO3BOJIACT UM CTPOUTH
CBOM PACCYX/ICHHUS HA OCHOBE JIOTHYECKUX MPABHJI, (DOPMHUPYET HABBIKH KPUTHUECKOTO MBIIUICHHSL.

B yueObHOM Kypce «AnreOpa W Hadana MaTeMaTHYECKOTO aHAIM3a» IPUCYTCTBYIOT OCHOBBI
MaTeMaTUYECKOr0 MOJECIMPOBAHUS, KOTOPbIE MPHU3BAaHBI CHOCOOCTBOBATH (DOPMHUPOBAHHIO HABBIKOB
MIOCTPOCHHUS MOJICJECH peaJbHBIX CUTYyalluid, MCCIEOBAHUS ATHX MOJENEH C IMOMOMIBIO ammapara
anreOppl M1 MaTeMaTHYECKOTO aHAIN3a, WHTEPIPETAlUy MOJYYCHHBIX PE3yNbTaToB. Takue 3aJaHus
BIUICTEHBI B K)XX/BIH M3 pa3/elioB IMPOrpaMMBbI, TIOCKOJIbKY BECh MaTepHai yueOHOro Kypca HIMPOKO
UCTIONB3YeTCS Ul PEUICHUS NPHUKIAAHBIX 331a4. [Ipu pemeHuM peanbHBIX NPaKTUYECKUX 3ajad
oOyyaromuecsi  pa3BHBAIOT  HAONIOJATEIBHOCTh,  YMEHHE  HAXOAWUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsl, HCIIOJIb30BATh AHAJIOTHIO, 0000IIaTh U  KOHKPETU3UPOBATh MpodiIemy.
JlesaTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB PELICHUs MPUKIIAJHBIX 3a]lad OpraHu3yercs B Ipolecce
U3y4eHHsI BceX TeM yueOHOro Kypca «Anredpa 1 Hayaja MaTeMaTHYEeCKOro aHaJIu3ay.

Ha u3yuenue yueOHoro kypca «Ainredpa 1 Hadajga MaTeMaTH4YECKOIO aHaJIM3a» OTBOAUTCS 272
yaca: B 10 kitacce — 136 gacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).
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COJEPKAHUE ObYYEHUA
10 KJTACC

Yuciia 1 BbIYUCICHUA

Panmonanbhple  uucna. OOBIKHOBEHHbIE M JIECSATUYHBIE JApPOOM, IPOLEHTHI, OECKOHEYHbIE
nepuoaudeckue ApoOu. IlpumeHenue npobei M NPOLEHTOB JUIsl pEIlEeHUs NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTpACiEll 3HAHUW U PEaJbHOU KU3HU.

JlelicTBUTENbHBIC YnCia. PalinoHanbHbIe U UppalMOHATIBHBIE YUCha. ApH(PMETHIECKHE ONIEpaIluH C
NCHCTBUTENFHBIMA YHUCIaMUA. MOJynb JCHCTBUTEIBLHOTO 4YHWCIIa W ero cBoiictBa. [IpubmmkéHHBIC
BBIYHCJICHMS], IPAaBUJIa OKPYIJICHUS, IPUKKUIKA U OLICHKA PE3Y/IbTaTa BEIYUCICHUM.

Crenenp ¢ nensiM nokasatenem. bunom Herotona. Mcnonbs3zoBanue noaxoasiei GpopMsl 3anucu
JEHCTBUTEIILHBIX YUCEN IS PEIICHUS IPAKTUYECKUX 3a1a4 U NIPEACTaBICHUS JaHHBIX.

Apudmernueckuii KOpeHb HaTYPaJIbHON CTENIEHH U €0 CBOMCTBA.

CreneHs ¢ palMOHAIBHBIM IIOKA3aTENIEM U €€ CBOWCTBA, CTENIEHD C ICHCTBUTEIbHBIM IIOKA3aTEIIEM.

Jlorapudm uncna. Coiictsa jorapudma. JlecsiTuuHble U HaTypajbHbIE JIOTapu(MBL.

CuHyC, KOCHHYC, TaHI'€HC, KOTaHIE€HC YHCJIOBOTO aprymMeHTa. ApPKCUHYC, AapKKOCHHYC U
ApPKTAaHI'€HC YHACIOBOTO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxnecTBa M TOX/IAECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb ypaBHEHHs. PaBHOCHIIbHBIE
YPAaBHEHUs U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pellieHne HEpaBEHCTBA.

OCHOBHbIE METOJIbl pEIIECHUs MLENbIX M JAPOOHO-pAallMOHAIBHBIX YPAaBHEHMH M HEPaBEHCTB.
MHorouseHnsl OT OJHOM NepEMEHHOM. JleJeHre MHOTOWIeHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy.
MHorousieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YNCIOBBIX BBIPAKECHHUN, COACPIKAIIMX CTEIICHH U KOPHH.

WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELICHHUS HUPPALIUOHATIBHBIX YPABHEHUH.

ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHM.

IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbBIE METO/IbI PELIEHUS] TIOTapUPMUUECKUX ypaBHEHUI.

OcHoBHble Tpuronomerpudeckue ¢popmyisl. [IpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAKEHUI.
Pelenne TpUroHOMETPUYECKUX YPABHEHHM.

Pemenne cucreM JIMHEHHBIX ypaBHeHUH. Marpuma CUCTEMBI JIMHEHHBIX  YpaBHEHUM.
Onpenenurens MaTpuibl 2X2, €ro T€OMETPUYECKUN CMBICI M CBOMCTBA, BBIUMCIEHHE €ro 3HAYEHUS,
IIPUMEHEHHE ONPEACIUTENS Ul PELICHUS CUCTEMBI JIMHEHHBIX YPaBHEHHN. Penienue npukiaaHeIx 3a1a4d
C IIOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHUM. MccaenoBanyue MOCTpPOCHHON MOJEIN C ITOMOIIBIO MAaTPUILL
U OIIPEIECTITUTEIICH.

[TocTpoeHne MaTreMaTM4eCKUX MOJENE peaJbHOM CUTyallMM C IIOMOIIbI0 YPaBHEHHU H
HepaBeHCTB. [IprMeHeHne ypaBHEHUMI M HEPAaBEHCTB K PEIICHHUIO MAaTEMaTHYECKHX 3aJad WU 3a7ad u3
pa3NnuYHbIX 001acTell HAYKU U peaIbHOM KHU3HH.

DYyHKUMH U TPaPUKHU

OyHKIMs, cnocoObl 3anaHus QyHKkuuH. BzanMHo oOpaTtHble QyHkuuu. Kommosunus ¢yHKIMA.
I'paduk pynkuuu. dnemeHTapHble MpeodpazoBanus rpadukoB GyHKINH.

OO6nacte ompeneneHuss W MHOXECTBO 3HaueHU ¢yHkuuu. Hymn ¢ynxmun. IlpomexyTtku
3HaKonocTossHCTBa. Y&tHble M HeuéTHble (QyHKiuH. I[lepuonuueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMHU. MakCUMyMbl 1 MUHUMYMbI QyHKIIMH. Hanbombinee 1 HauMeHbIllee 3HaUCHUS
(GYHKIIUN Ha TPOMEXKYTKE.

JIuneitHast, KBaJpaTHUyHash W JPOOHO-IIMHEHHAas (QYHKUUMU. DJIEMEHTapHOE HCCIEeIOBaHUE H
MOCTPOCHHE UX IPAPHUKOB.
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CrenenHas pyHKIMS C HATYpPaJIbHBIM U IIEJIBIM TIOKa3ateneM. E€ cBolicTBa u rpaduk. CBoiicTBa 1
rpaduK KOpHS N-OM CTENEHU KaK (PYHKIIMH OOpaTHOW CTENEeHU C HATypaJbHbBIM MOKA3aTeIIeM.

[TokazatenpHass u Jorapudmudeckas ¢GyHKIUH, WX CcBoWicTBa W Tpaduku. Mcmonp3oBaHue
rpaduKoB (PYHKIMH U1 peleHns] ypaBHEHUH.

Tpuronomerpuueckass OKpPYXHOCTb, OIpPEICIICHUE TPUTOHOMETPUYECKUX (YHKIMIA YHCIOBOTO
apryMeHTa.

OyYHKIHMOHAIbHBIE 3aBHUCHUMOCTH B pEaJbHBIX Ipoleccax M sBICHUAX. ['paduku peanbHbBIX
3aBUCUMOCTEHN.

Hauvana maTeMaTH4ecKkoro aHajamu3a

[TocnenoBarenbHOCTH, CHOCOOBI 3aJaHUSl MOCIEAOBaTeNbHOCTEH. MeToa MareMaTuyecKoi
UHAYKIUU. MOHOTOHHBIE U  OrpaHMYEHHBIE IOCIIEOBaTeNbHOCTH. McTopus  BO3HMKHOBEHHUS
MaTEeMaTHYECKOT0 aHAJIN3a KaK aHaIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass ¥ reoMeTpudeckas Mporpeccuu. beckoHedHO yOBIBaromas reoMeTpuiecKas
nporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TreoOMEeTpUuYecKo mporpeccuu. JIMHEHHBIM U
AKCIOHEHIHANBHBIH pocT. Yncno e. dopmyna CIOXHBIX MPOLEHTOB. Vcnoib30BaHne MPOTPECCUH IS
pelIeHNs pealibHbIX 3ajja4 IPUKIIAIHOTO XapaKTepa.

HenpepeiBable QyHKIMM M uX cBOWCTBA. TOYKM paspbiBa. ACHUMNTOTH TpadUKOB (QYHKIUI.
CpoiicTBa (yHKIMI HENpPEpbIBHBIX HAa OTpe3ke. MeTon HHTEpBAJOB [UIS PEUICHUS HEPaBEHCTB.
[IpumeHeHne CBOMCTB HENIPEPHIBHBIX (YHKIIUI JIJIsl pEIICHUS 3a/1a4.

[lepBast u Bropas npousBoaHble QyHKIMH. OnpeneneHne, reOMETPUISCKUNA 1 (PU3HUYECKHIA CMBICI
MIPOM3BOTHON. Y paBHEHHE KacaTeIbHON K TpaduKy QyHKIHH.

[IpousBonubie saemMeHTapHbIX GyHKIUME. [Ipou3BoaHas cymMMmbl, TpPOU3BEIEHUS, YAaCTHOTO H
KOMITO3UITUH (PYHKIIUHA.

MHo:xecTBa H JIOTHKA

MHOXeCcTBO, oOmepaluu HaJ MHOXECTBAMU M WX CcBoWcTBa. Jluarpammer Diinepa—Benna.
[IpuMeHeHne TEOpPETUKO-MHOKECTBEHHOTO anmapara JJis ONMHUCAHUS PEANIbHBIX MPOLECCOB U SBICHHM,
MIPH PEIICHUH 337a4 U3 IPYTUX y4EOHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOWCTBO MAaTeMaTH4YecKoro oOBEKTa, CIEACTBHE, J0Ka3aTelbCTBO,
PaBHOCHUJIbHBIE YPaBHEHHUS.

11 KJIACC

Yucia ¥ BLIYHCIEHUSA

Harypanbabie u 1ienbie yucna. [I[puMeHeHne MPU3HAKOB JISTMMOCTH IIEIBIX YUCEI, HAUOOIBIIHIA
obmmit genutens (nanee — HOJ) u nanmensiee obmiee kpataoe (ganee — HOK), octaTkoB mo moaysito,
anroputMa EBkina ans pemeHus 3aja4 B HENbIX YUCIax.

KomruiekcHble umcna. AnreOpandeckas M TPUTOHOMETpUYecKas (OPMBI 3aITUCH KOMITJICKCHOTO
guciia. ApupMeTHIECKHE ONepalii ¢ KOMIICKCHBIMH YHciiaMu. M300pakeHne KOMIUIEKCHBIX YHCes Ha
KoopauHaTHOM Mmockoctd. Dopmyma MyaBpa. KopHu n-oif cTemeHM U3 KOMIUIEKCHOTO YHCIIA.
[TpuMeHeHne KOMIUIEKCHBIX YMCEIN JUIS PelIeHUs (PU3MUECKUX M T€OMETPUUECKUX 3a71ad.

YpaBHeHHsI M HEPABEHCTBA

CucreMa W COBOKYITHOCTh YpPaBHCHWH W HEPaBEHCTB. PaBHOCHWIIBHBIC CHCTEMBI W CHCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHHI C MOMOIIBI0 TPUTOHOMETPUIECKONM OKPYKHOCTH.
Pemenne TpUroHOMeTpUYECKHX HEPABEHCTB.

OCHOBHBIE METOBI PEIICHUS TTOKA3aTSIIHBIX U JIOTAPU(PMUICCKIX HEPABCHCTB.

OcHOBHBIE METOBI PEUICHUS UPPAIIOHATHHBIX HEPABEHCTB.
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OCHOBHBIE METOJABI PEIIECHUS CUCTEM M COBOKYNHOCTEW pPAalMOHAJIBHBIX, HPpPAlUOHAIbHBIX,
MOKa3aTeIbHBIX U JOTapU(PMHUUECKUX YpaBHEHHII.

VYpaBHEHHUsI, HEPABEHCTBA M CUCTEMBI C TapaAMETPAMH.

IIpuMeHeHHe ypaBHEHMH, CUCTEM M HEPABEHCTB K PEIICHHUI0 MATEMAaTUYECKUX 3a1ad WU 3a1ad U3
pa3nUYHBIX 001aCTel HAYKH U peaIbHOM KU3HH, HHTEPIPETalrs OTYYSHHBIX Pe3yIbTaToB.

DOYyHKUMH U TPaPuKu

I'paduk kommosunuu QyHkuuid. ['eomerpuueckue o0pa3bl ypaBHEHHH U HEPaBEHCTB Ha
KOOPAMHATHOM INIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rPaUKH.

I'padmueckue MeTonbl pelieHus ypaBHEHUI U HepaBeHCTB. ['paduueckue MeToAbl perieHus 3aaau
C IapaMeTpaMH.

Hcnons3oBanue rpadukoB (PYHKIMHA AT MCCIEAOBAHUS TPOIECCOB M 3aBUCHUMOCTEH, KOTOpHIC
BO3HUKAIOT IPH PEIICHUH 33]a4 U3 APYTUX YUEOHBIX MMPEIMETOB U peabHON JKHU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpumeneHue NPOU3BOAHON K HCCIENOBAaHUIO (YHKUMA Ha MOHOTOHHOCTH U SKCTPEMYMBI.
Haxoxaenne HauOoIbIIero 1 HAMMEHBIIIETO 3HAYCHU HENPEPHIBHON (DYHKITUU Ha OTPE3KeE.

[IpuMeHeHne MPOM3BOIHOM I HAXO0KICHUs HAWIYYIIEro PEelIeHUs B IIPUKIIAJHBIX 3a1adax, Uil
oTpeieNieHUs] CKOPOCTH U YCKOPEHHS MpoIliecca, 3aJaHHOro (hOpMYyIoi Win rpaduKoM.

[lepBooOpasHas, OCHOBHOE CBOMCTBO NepBooOpasHbIX. [IlepBooOpa3Hbie 3eMEHTapHBIX (HYHKIUH.
[IpaBuiia Hax0X/A€HUS IEPBOOOPA3HBIX.

NHrerpan. I'eoMeTrpudeckuid CMBICI HMHTErpana. BeluucieHue Onpenesi€HHOro HWHTerpaiga Io
dbopmyne Hetotona-Jleitbuuna.

[IpuMmeneHnue UHTErpaja A HAXOXKACHHS TUIOIMIAACH MIO0CKUX (GUryp u 00bEMOB reOMETPUUECKUX
Tell.

[Ipumepsr pemenuit  nuddepeHINaTbHBIX  ypaBHEHHH. MareMaTHuecKoe MOJSIMPOBAHHE
peabHBIX MPOLECCOB C MOMOIIBIO AU(PepeHINaTbHbIX YPAaBHEHUH.
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MMO3UIUU  OO0YyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOI'O 4JIEHAa POCCHICKOro OOIIECTBA, MPEACTABICHUE O MaTEeMaTHYECKHX OCHOBaX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, NPOIEAYyp TpakJaHCKOTO oOIecTBa
(BBIOOpPBI, OIMPOCHI U APYroe), yMEHHWE B3aWMOJCHCTBOBATH C COIMAIBLHBIMH WHCTHUTYTAMH B
COOTBETCTBUU C UX PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJIaHCKOW MICHTUYHOCTH, YBAKEHUS K MPOILLIOMY U
HACTOAILIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTUKEHUSIM POCCHUCKHUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUSX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, Cc(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, 3TUUECKOT0 MOBEICHHUS, CBI3aHHOIO C MPAKTUUYECKUM IPUMEHEHUEM
JOCTH>KEHUI HAyKu U JESATENbHOCTbIO YYEHOI'O, OCO3HAHUE JIMYHOIO BKIJA/a B MOCTPOCHHUE
YCTOMUYMBOTO OYAYIIETO;

4) 3cTeTUYECKOT0 BOCTIMTAHUS:

ACTETUYECKOE  OTHOLIEHHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, pEHICHWH, pacCyXIEHUN, BOCIHPHUUMUYUBOCTh K
MaTE€MaTUYECKUM aCleKTaM Pa3IudyHbIX BUJOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS IPUMEHSATh MAaTeMaTHUYECKUE 3HAHUSI B MHTEPECax 3JI0POBOTO
u Oe3omacHOro oOpasza *XH3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIN PEKUM 3aHITHI U OTABIXA, pEryispHas (u3ndecKkasi akTUBHOCTH),
(bu3nYeCcKoe COBEPILICHCTBOBAHHE MTPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIHOCTHIO;

6) Tpya0BOro BOCIMTAHUS:

TOTOBHOCTh K TPYIly, OCO3HAHHE IIEHHOCTH TPYI0Jt00Us, UHTEpEC K pa3iuuHbIM cdepam
npohecCHOHANBEHOM JEeSITEeNbHOCTH, CBSI3aHHBIM C MAaTEMaTHKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBEpINAaTh OCO3HAHHBIA BBIOOp Oynymied mnpodeccut W pearru30BBIBATH COOCTBEHHBIE
JKU3HEHHbIE TIUJIaHbl, TOTOBHOCTb M CIOCOOHOCTH K MaTeMaTH4ecKoMy oOOpa3oBaHHUIO U
caM000pa3oBaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B pEUICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKOM HANPaBICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMUYECKOW KYyJIbTYphl, TOHUMAHWE BIUSHUS COIHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
I00AaNbHOTO  XapakTepa  OKOJOTHMYECKHX  MpoOieM, OpHeHTalus Ha  [PUMEHEHHe
MaTeMaTUYeCKUX 3HAHUN JUIsl pelieHus 3ajad B 00JacTU OKpY’Kalolleil cpesbl, MiIaHUpOBaHUE
MOCTYIIKOB M OLIEHKH WX BO3MOXKHBIX TIOCIIEJCTBUN SISl OKPYKAIOIIEH CPEJIbl;

8) neHHOCTH HAYYHOI0 IO3HAHMA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHSA HAYKd M OOILIECTBEHHOW MPAKTUKH, NOHHMaHHWE MaTeMaTH4eCKOW Hayku Kak cgepbl
YEJI0BEUYECKON NIESATEIbHOCTH, ITANOB €€ Pa3BUTHUS W 3HAYUMOCTHU JUISl PA3BUTHS [IUBUIIN3ALINH,
OBJIQJICHHE SI3bIKOM MATEMaTHKU U MaTeMaTH4YEeCKON KyIbTYypOil KaK CpeACTBOM MO3HAHUS MUpa,
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TOTOBHOCTb OCYHIECTBIIATH IIPOCKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCT HHANBUAYAIBHO U
B I'PYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTebHBIC YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS

ba3oBrble JJornyeckue 1eHCTBHUA:

BBISBIIAITh M XapaKTEPU30BATh CYLIECTBEHHbIE IPHU3HAKKM MAaTEMaTHYECKHUX OOBEKTOB,
NOHATUHM, OTHOWIEHMH MEXAY MOHATUAMHU, (OpMyIUpOBaTh ONpEAEICHUsS MOHATHH,
YCTAQHABJIMBATh CYIIECTBEHHBIH NPHU3HAK KJIACCH(HUKAIMKA, OCHOBAHUS Ui 0000OUIeHHA U
CPaBHEHMUsI, KpUTEPUN TPOBOJAUMOIO aHAJIN3A;

BOCIIPMHUMATh, (OPMYJIMPOBATh U IPEoOpa3OBHIBATh CYXKIEHHs: YTBEPIUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IME, YCIOBHBIE;

BBISBIISITh MaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOpEUYUs B (akTax,
JaHHBIX, HaAOMIOJEHUSX U  YTBEPXKICHUSX, Mpeajararb KpPUTEPUU IS  BBISABICHUS
3aKOHOMEPHOCTEW U IPOTUBOPEUMIA;

JIeJIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W MHIYKTHUBHBIX
YMO3aKJIIOYEHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MAaTEMATUUECKUX YTBEPKACHUU (IIpsIMblE U
OT TPOTUBHOIO), BBICTPaMBATh AapPryMEHTALUIO, MPUBOAUTH MPUMEPbl M KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHHSI U BBIBOIbI;

BbIOMpaTh CHoco0 pemieHUs YydyeOHOM 3ajaun (CpaBHMBAaThb HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosee MOAXOMAIIMH C Y4ETOM CaMOCTOSITENIbHO BBIJIEIEHHBIX
KpUTEPUEB).

ba3zoBble nccienoBarebCcKkue 1eHCTBUA:

UCIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POPMYINPOBATH
BONPOCH], (UKCHPYIOIIME MPOTUBOpEUYHe, MpoOjeMy, yCTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHUpPOBATH THIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3ULINIO, MHEHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAHHE IIO
YCTQHOBJICHUIO OCOOEHHOCTEHl MaTeMaTH4eCKOro OOBEeKTa, SBJIECHHUS, IMPOIECcca, BBIIBICHUIO
3aBUCHUMOCTEN MEXy 00bEeKTaMU, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYJIUPOBATh 000OIIEHUS M BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOIO
HaOJI0IeHNUs, UCCIIEIOBAHMSI, OLIEHUBATh JIOCTOBEPHOCTh MOJIyYEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEeHMI;

IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BbIIBUTaTh MPEIIOI0KEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ nnopmanmeii:

BBISABIIATH JEPUIMUTH MHPOPMAIIUH, JaHHBIX, HEOOXOAMMBIX Ui OTBETAa Ha BOMPOC M JJIS
pelleHus 3aauu;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CHUCTEMaTH3UpOBaThb W HHTEPIPETUPOBATh MHOOPMAIMIO PA3IUYHBIX BUAOB U (HopM
IIPEJICTaBICHHUS],

CTPYKTypupOBaTh  MHGOpMalUIO, MPEACTaBIATH €€ B  pa3iMuHbIX  (¢opMax,
WTIOCTPUPOBATH TpaduuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENbHO  C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

KomMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe el CTBUS
Oo0menne:
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BOCIIPHHUMATh U (HOPMYJIHPOBATh CY)KICHHS B COOTBETCTBUU C YCIOBUSMH U LEISIMU
oO0IIeHus1, SICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PEHHS B YCTHBIX U MUCBMEHHBIX
TEKCTaX, JaBaTh I[IOSICHEHUs 110 XOJy PpEIIeHUs 3aJa4yd, KOMMEHTUPOBAaTh IMOJYy4YECHHBIN
pe3ynbTart;

B X0z€ OOCYX/IEHHUS 33a/1aBaTh BOIPOCHI MO CYIIECTBY OOCY)XKIAaeMOH TeMbI, IPOOIEMBI,
pemaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEJIEHHBIE HA MOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXKICHHS C CY)KIEHUSIMU IPYI'MX YYaCTHHUKOB JMajora, oOHapyKHBaTh pa3ivyuue U CXOJCTBO
MO3UIHI, B KOPPEKTHOM opMe GOopMyTUPOBATh Pa3HOTIACHsI, CBOM BO3PAKECHHUS;

IIPEJCTaBIISITh PE3YJAbTaThl PEUICHUS 3aladyd, HKCIEPUMEHTa, HCCIEN0BaHUs, INPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad [pPEe3CHTAllMd U
0COOCHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranuszanus:

COCTABIIATH IUIAH, aITOPUTM PEIICHHs 3aJaud, BBIOMpATh CIIOCOO pEmeHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATH
BapUaHThI peIIeHUH ¢ yuéTOM HOBOM MH(pOpMaLIUK.

CaMOKOHTPOJIb, IMOLHOHAIBHBIH HHTEJIEKT:

BJIAJICTh HABBIKAMU TTO3HABATEIHHON pe(IIEKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBHIA
U MBICIUTENBHBIX IPOLIECCOB, HX Ppe3yJdbTaToB, BIAJETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCa U pe3yJIbTaTa PEeLIeHNUs: MaTeMaTHUECKON 3a/jauu;

NPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHMKHYTH INPH PEIICHUH 3a/1a4d, BHOCUTH
KOPPEKTHBBI B JESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, NAHHBIX, HANIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBETCTBHE pe3yibTaTa MLEAHM M  YCIOBHUSM, OOBSICHATH IHPUYUHBI
JOCTYDKEHUSI WM HEJOCTIDKEHHsI Pe3yJIbTaTOB ESATEIBbHOCTH, HAXOAWUTh OIIMOKY, /1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eSITEILHOCTD:

NOHMMAaTh M HMCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUIYaJIbHONH pabOThl IpU
pemeHnr y4eOHBIX 3ajad, MPUHAMATh [EeJNb COBMECTHOH JIeSTeNbHOCTH, IUIAHUPOBAThH
OpraHU3aIMI0 COBMECTHOM pPabOTHI, paclpeaesisiTh BHIBI pabOT, TOTOBApUBATHCS, 0OCYXKIaTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboThl (00CYXIeHHs, 0OMEH MHEHUH, «MO3TrOBBIE
IITYpPMBI» W WHBIC), BBHIMOJHATH CBOIO 4YacTh PabOTHI M KOOPAWHUPOBATH CBOM JEHCTBUS C
JIPYTUMH 4JIEHAaMH KOMAaHJbI, OIIEHWBAaTh KAauyeCTBO CBOETO BKJIaJa B OOIIMH TMPOIYKT IO
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YJaCTHUKAMU B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 10 kjacce oOydaromuiics MOJYYUT CJEAYIOIIME MpeIMEeTHbIE
pe3ysbTaThl MO OTJACIBHBIM TeMaM pabodeil mporpaMmsbl yueOHOro Kypca «AureOpa M Hadana
MaTEMaTHUYECKOT 0 aHaAJIN3a»:

Yucsa v BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIILHOE YHCIIO, OECKOHEUHAs! TIepruoanyecKas
poOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JEHCTBUTEIHHBIX
qKCell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HIPUMEHSATH IPOOH U MPOLEHTHI I pelleHHs] IPUKJIAIHbIX 3a/a4 U3 pa3IMYHbIX OTpaciiei
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOTIKEHHBIE BBIYUCICHUS, NPaBWJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
PC3VIBTATA BEIYUCIEHUIA,
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CBOOOJTHO ONEpPUPOBATh IMOHATUEM: CTENEHb C LEJNBIM II0Ka3aTesleM, HCIOIb30BaTh
HOIXOAALIYI0 (OPMY 3alHMCH JACHCTBUTEIBHBIX YUCEN JUISl PElICHHs MPAaKTUYECKUX 3a1ad U
NPECTaBICHUS JAHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypalbHOI CTENEeHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAllMOHAILHBIM ITOKa3aTeIIeM;

CBOOOJTHO ONEpPUPOBATh MOHATUSAMH: JIOTapu(M dYHcIa, OECATUYHBIE W HaTypalbHbIC
JorapudMmel;

CBOOOJTHO ONEpPUPOBATh MOHATUSMH: CHHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OTIEPUPOBATH MOHATHAMU: APKCUHYC, apKKOCHHYC M apKTAHTCHC YHCIOBOTO apryMeHTa.

YpaBHeHNsI M HEPABEHCTBA:

CBOOOJHO  ONEpUPOBaTh  IOHATHAMM:  TOXKIECTBO,  ypaBHEHHE,  HEPaBEHCTBO,
PaBHOCHJIbHBIC YPAaBHEHUS M YpaBHEHHI-CIICICTBHS, PABHOCHIIbHBIC HEPABEHCTBA;

OPUMEHSTHh pa3IMYHbIE METOJbl PELICHUS PAlMOHATIBHBIX U JAPOOHO-PALMOHATBHBIX
YPaBHEHU, IPUMEHSATh METO/I MHTEPBAJIOB JIJIsl pEILICHUs] HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHATHAMM: MHOTOYIEH OT OJHOW MEPEeMEHHOM, MHOTOWIEH C
HeNbIMU - KO3 QULIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHATh JEJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopemMy be3y u Teopemy Buera ans pemenus 3aiay;

CBOOOJTHO ONEpUPOBATh TOHATHSAMH: CHUCTEMa JIMHEWHBIX ypPaBHEHHWH, MAaTpHIIA,
ONpesieNUTeNb MaTpulbl 2 X 2 W €ro reoMeTpUYEeCKMH CMBICI, HCIOJIb30BaTh CBOICTBa
onpenenurens 2 X 2 Ui BBIYUCIEHUS €ro 3HauY€HUsl, IPUMEHATh ONpPEACTUTENN A PeLIeHUs
CHCTEMBl JMHEWHBIX YpaBHEHHI, MOJEIHUPOBATh PEATbHBIE CUTYAIlMH C MOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHWH, WCCIENIOBaTh IOCTPOSHHBIE MOJAETH C TIOMOIIBIO MATpUll U
olpenenuTeneil, MHTEPIPETUPOBATh MOJyYEHHbIH pe3ysbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMH JUIsl TPpeoOpa30BaHusl BRIPaKEHUI;

BBITIOJIHATE ~ MIPEOOpPa30BaHUsI  YHMCIOBBIX  BBIPOKEHHH, COACP)KAIIUX CTEIEHH C
palroHaIFHBIM TIOKA3aTeNIeM;

UCMOJIb30BaTh  CBOMCTBA  JIOrapu(MoB [uid  NpeoOpazoBaHMs  JIOTapu(PMUUECKUX
BBIPAKECHMUI;

CBOOOJTHO  OIEpPHPOBATH  TOHATHSAMHU:  HPpPAlMOHANbHBIC,  TIOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOJUTh UX PEIICHHs C MOMOIIbI0 PaBHOCHUIIBHBIX IEPEXO0/I0B
WIN OCYILECTBIISIS POBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyasl i IpeoOpa3oBaHUs
TPUTOHOMETPHUYECKUX BBIPAKEHHUIA,

CBOOOJTHO OIEPHPOBATH TOHSATHEM: TPUTOHOMETPHYECKOE ypaBHEHHE, TPUMEHATH
HEo0Xo1uMble (OPMYIIBI JUIsl peIICHHsI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUI;

MOJICIUPOBATh pEeAJbHbIE CUTYallMM Ha s3bIKe aireOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHHS, HEPABEHCTBA IO YCIOBUIO 3aJlayM, WCCIIENOBaTh IOCTPOEHHBIE MOJEIH C
HCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U TPaQUKH:

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: (PYHKIMS, CHOCOOBI 3aJaHusl (YHKLIUH, B3aUMHO
oOpaTHble (QYHKIMHM, KOMOO3ULIMS (QYyHKUUN, rpaduk (QYHKIMH, BBHINOIHSITH AJIEMEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO OMEpUpPOBaTh MOHATUAMHU: OOJIACTH ONpEIENCHUS M MHOXKECTBO 3HAYEHUH
byHKUIMY, HYTU QYHKIUHT, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH TOHSATHSIMHU: YETHBIE W HEUETHBIE (DYHKIUH, TEPUOTUICCKUE
(GyHKLINU, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMH, MAKCUMyMbl W MHHUMYMBI (YHKLUH,
HanOoJIbIIIee M HaUMEHbILIIee 3HaUeHNne (PYHKIIUU Ha TIPOMEKYTKE;
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CBOOOJTHO OTEPHUPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIMS C HATypaIbHBIM U LEJIBIM
nokasareseM, rpaduk CTENeHHOH (YHKLIMU C HAaTYpaJbHBIM M LEJIbIM IOKa3areneM, rpaduk
KOPHS N-Oi CTENEHH KaK (YHKIUU 0OpaTHOH CTENEHU C HaTypallbHbIM IIOKA3aTEeIeM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W ApoOHO-IMHEHHas (QyHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO OMEpPHPOBATh MOHATUSMH: IOKa3aTellbHas W Jorapupmuueckas (yHKIUU, UX
CBOMCTBA U rpadMKH, UCIIOJIB30BATh UX I'paUKH JUIsl PELLICHUs ypaBHEHUH;

CBOOOJIHO ONIEpUPOBaTh MOHATHSMU: TPUTOHOMETPHUUYECKAs] OKPYKHOCTb, OIpe/eleHue
TPUTOHOMETPUUYECKUX (PYHKIIUI YMCIOBOTO apryMEHTa;

UCTOJIb30BaTh Ipaduku (QYHKIMHA A7 UCCIEAOBAaHHS IPOLECCOB M 3aBUCHUMOCTEH MpHU
pEeLICHUH 3aJad U3 JPYTruX Y4eOHbIX IPEIMETOB M pealbHOW KHU3HH, BbIpaXaTb (HhopMyiamu
3aBUCHUMOCTH MEXKIY BEJIUUYNHAMU;

Hauyana maTeMaTH4eCKOro aHaJImu3a:

CBOOOJTHO OIEPUPOBATH MOHATHAMHU: apUPMETHYecKas U TeOMETpUYEcKas MpOrpeccus,
0ecKOHEeUHO yObIBarOLasi FreOMETpUYECKasi MPOrpeccHsi, TUHEHHBIN U 3KCIIOHEHLIMAIbHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHUE O KOHCTAHTE;

MCII0JIb30BaTh IIPOIPECCUU JUUIS PELICHMSI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

CBOOOZHO  ONEpUpPOBaTh IMOHATHSAMHU:  IIOCJIENOBATEIbHOCTh,  CIIOCOOBI  3aJaHus
[I0CJIEI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHbIE [TOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKJIEHUS] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MallbIX;

CBOOOJIHO ONEpPUPOBATh MOHATUSAMH: HENpPEpbIBHBIE (YHKIMM, TOUKU pa3pbiBa rpaduxa
byHKIMH, acCHMOTOTH Tpaduka QyHKIHIH;

CBOOOZHO ONEpUPOBATh MOHATHEM: (PYHKILIMS, HENpEepbhlBHAsE HAa OTpPE3Ke, HNPUMEHSTH
CBOWCTBA HEMPEPBIBHBIX (DYHKLMH U5 peILIeHHs 3a/]1a4;

CBOOOJTHO OIEpUpOBaTh IOHATHUAMHU: IepBas W BTOpas NPOMU3BOJHBIE (YHKIIHH,
KacaTesbHas K rpa@uky QpyHKUINU;

BBIUMCIIATh MPOU3BOJHBIE CYMMBI, INPOU3BENCHHUS, YAaCTHOTO M KOMIIO3ULUHU JBYX
(byHKUMH, 3HaTh TPOU3BOHBIE JIEMEHTAPHBIX (HYHKLNH;

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKUI CMBICI POU3BOJHOM JUISl peLIeHUs 3a/1au.

MHosxecTBa U JIOTHKA:

CBOOOJHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OIIEpallMi HaJl MHOKECTBAMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar sl ONHUCAHUS PEaJbHBIX IIPOLECCOB
U SIBJIGHUH, IPU PELICHUH 33/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJHO ONEpUpOBaTh MOHITHUSIMH: OIpEAeNiEeHUuEe, Teopema, ypaBHEHHUE-CIIEJCTBUE,
CBOMCTBO MaTeMaTH4ecKoro oOOBEKTa, J0Ka3aTelbCTBO, PAaBHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K xonmy oOyuyenus B 11 kiacce oOydaromIMiCs MOMYYUT CIEAYIOIIHE NpEeIMETHbIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM pabouel MmporpaMMmbl yueOHOro Kypca «Amnredpa u Havajia
MaTEMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OINEPUPOBATH MOHATUSAMH: HATypajJbHOE U 1EJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U LEJIBIX YHCEIl, NCIOJIb30BaTh NMPU3HAKU aeauMocTH nensix yncen, HOJ[ u HOK
HATypaJIbHBIX YHMCEN JJIsl peleHUs 3a1a4, MPUMEHATh alroput™ EBknna;

CBOOOJTHO OTNEPUPOBATh MOHATUEM OCTaTKa MO MOJYJII0, 3alIUCHIBATh HATypajbHbIE YHCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJHO ONEpPUPOBATh MOHATHUSAMU: KOMIUIEKCHOE YHCIIO U MHOXECTBO KOMILUIEKCHBIX
Yuces, MPeICTaBIATh KOMIUICKCHBIE YHCIA B alreOpandyeckoil M1 TpUrOHOMETPUYECKOH (opme,
BBITOJIHATH apUPMETHYECKHE OTIEPALIMU C HUMH U N300paXkaTh HAa KOOPJMHATHON TJIOCKOCTH.

YpaBHeHUS U HEPpaBEHCTBA:
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CBOOOAHO  OMEpUPOBaTH  MOHATHSIMH:  HPPANMOHANBHBIE,  IOKa3aTelbHBIE U
norapuMuUecKre HEPABEHCTBA, HAXOAUTh UX PEIICHUS C TOMOIIBIO PABHOCWIBHBIX MEPEXOJI0B;

OCYIIECTBIISATH 0TOOp KOPHEW MPU PEIIeHNU TPUTOHOMETPUYECKOTO YPaBHEHNUS;

CBOOOJHO OINEpPUpPOBaTh IMOHSATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO, MPUMEHATH
HeoO0XouMBbIe (DOPMYIIBI IJIsl PEIICHHS] OCHOBHBIX THUIIOB TPUTOHOMETPUICCKUX HEPABCHCTB;

CBOOOIHO OMEPHPOBATH MOHATHAMH: CHCTEMAa U COBOKYITHOCTh YpaBHEHUN U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI M CUCTEMBbI-CIICACTBHS, HAXOAUTh PEHICHHs] CUCTEMbI U COBOKYITHOCTEH
paloHaIbHBIX, HpPPAlMOHATIbHBIX, IIOKA3aTENbHBIX M JIOTapU(MUYECKUX YypaBHEHUN U
HEPABCHCTB;

pemath palfoHaJIbHBbIC, HWpPpPAIMOHANBHBIC, I[IOKa3aTelbHbIC, JOrapudMHUUECKUe U
TPUTOHOMETPHUYECKHUE YPABHEHUSI U HEPABEHCTBA, COAepkKalllie MOIYJIN U TapaMeTphl;

NPUMEHSTH TpaduuecKre METOIbI ISl PeIICHUs] YPaBHEHUI 1 HEPABEHCTB, a TakXKe 3a/1a4y
C TIapaMeTpaMu;

MOJICJTMPOBATh pEabHBIC CHTYAIlMd Ha S3bIKE aiureOphbl, COCTABIATH BBIPAKCHUS,
YpaBHEHHUS, HEPAaBEHCTBA M MX CHCTEMbI 10 YCJIOBHIO 3a/1ayH, HCCIENIO0BaTh MOCTPOCHHBIC
MOJIEJIH C UCIOJIb30BAHUEM armapaTa anreOpbl, HHTEPIPETUPOBATh MOJIyUYEHHBIH pe3yabTarT.

DOyHKUUH U rpaduku:

CTPOUTH TpapuKy KOMIO3UIMHA (DYHKIUN C IMOMOIIBI0 3JIEMEHTAPHOTO MCCICAOBAHUS U
CBOMCTB KOMITO3HIINU JABYX ()YHKIIHIA,

CTPOUTH TeoMeTpHYeckre oOpa3bl ypaBHEHHUH M HEPABEHCTB Ha KOOPAMHATHOM
IJIOCKOCTH;

CBOOOHO OMEPUPOBATH MOHATUSMU: TPA(QUKH TPUTOHOMETPHUICCKHUX (YHKITHIA,

MPUMEHSTHh QYHKIIUH I MOJICITHPOBAHUS M HCCIICIOBAHUS PEATbHBIX IMPOIIECCOB.

Hauyana maTeMaTH4eCcKoOro aHajimu3a:

UCIONIb30BaTh MPOU3BOJIHYIO JUIS HCCIeAOBaHUS (GYHKIMM Ha MOHOTOHHOCTh H
KCTPEMYMBI;

HAXOJMTh HaNOOJIbIIICe U HAMMEHbIIIee 3HAYCHHS (DYHKIIMHA HEMPEPHIBHON Ha OTPE3KE;

MCIOJIb30BaTh MPOU3BOJHYIO ISl HAaXOXKIACHHS HAWIYYILIEro pelIeHHs] B MPUKIATHBIX, B
TOM YHCJIE COIUMAIbHO-DKOHOMUYECKHUX, 3aJadax, A ONpeAeNieHUs CKOPOCTH M YCKOpPEHUs
mporecca, 3aIaHHOTO POPMYJIION UITH TPaPUKOM;

CBOOOHO OTICPUPOBATH MOHATUSIMU: TIEPBOOOPA3HAS, ONIPEICIIEHHBIN HHTETPAJl, HAXOIUTh
NepBOOOpa3HbIE SIEMEHTAPHBIX (YHKIUH M BBIYHCIATH UHTerpan mo ¢opmyne HproToHa-
JleliOHMIA;

HAXOJHUTh IIOMAIH IIOCKUX (UTYP U 0OBEMBI TEJ C TOMOIILIO0 HHTETPAIIa;

UMETh TIPEJCTABICHHE O MATeMAaTHYECKOM MOJICIIMPOBAHUHM HA TMPUMEpPE COCTABIICHUS
muddepeHIaTbHBIX YpaBHEHHI;

peliaTh NPUKIAJHBIE 33a4i, B TOM YHCJE COIMATbHO-YKOHOMHYECKOTO U (PU3UYECKOTO
XapakTepa, CpeJICTBAMHA MaTEMaTHYECKOTO aHATH3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBaHue pa3ienoB U TeM IPOTpaMMbl KonnuectBo gacos DnexTpoHHbIe (ITUPPOBBIC)
n/n Bcero Kontponbsubie [IpakTryeckue 00pa3oBaTebHBIC PECYPCHI
paboThI paboThI

1 MHOXeCTBO JEHCTBUTEIBHBIX YKHCelI. MHOrouwieHsl. ParinonansHbIe 24 2

ypaBHEHUs U HepaBeHCTBA. CUCTEMBI IMHEWHBIX YPaBHCHUM
2 Oynkiun 1 rpapuku. CreneHHas QyHKIUS C LETBIM ITOKa3aTelleM 12 1
3 Apudmerndeckuii KOpeHb n-oi creneHu. MppanroHnaabHbIe 15 1

ypaBHCHUS
4 [TokazarenpHas ¢ynkuus. [lokasarenbHble ypaBHEHUS 10 1
5 Jlorapudmmueckas Gpynkius. Jlorapupmuaeckie ypaBHEHHS 18 1
6 TpuroHoMeTpuvecKkre BRIPOKEHNS U YPAaBHCHUS 22 1
7 [TocenoBaTeIbHOCTH U IPOTPECCHH 10 1
8 Henpepeieasie pynknuu. [IponsBognas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIM 3HAHUH 5 2
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 136 11 0
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TEMATHYECKOE INTAHUPOBAHHUE

KoaudecTBO 9acoB

22

12

14

24

10
10

12

16

11 KJIIACC
Ne HaumeHoBaHue pa3/ie/ioB U TeM
n/n MPOrpamMmbl Bcero
1 HccnenoBanue QyHKIHIA ¢ TOMOIIBIO
MIPOU3BOIHOMN
2 [TepBooOpa3Hast 1 UHTETpaI
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA.
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppauronansHble, MoKa3zaTeabHbIC U
norapuMuUecKre HEpaBeHCTBA
KomnnekcHeie uncia
6 HatypanbHble 1 1ienbie yrcna
CucTembl parmoOHAIBHBIX, UPPAITMOHATHHBIX
7 MOKa3aTeNbHBIX U JOrapu(pMUUECKUX
ypaBHEHUH
8 3amaun ¢ mapaMeTpamu
9 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3AIUS

3HAHUHI

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

136

KonTposbHbie
padoThI

10

DJIEKTPOHHbBIE

(uudpossbie)

IIpakTn4yeckue
oOpa3oBaTe/ibHbIE
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IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
No Tema ypoxka KonnuectBo yacoB Hara DIIEKTPOHHBIE
/11 Bcero | KontponbHbie [IpakTuueckue | HU3ydeHUs udpoBbIe
paboThI paboThI o0Opa3oBaTenbHbIC
pecypcesl
1 [[MHOk€eCTBO, ONepalliy HaJl MHOKECTBAMU U UX CBOMCTBA 1
2 Juarpammel Diinepa-Benna 1
3 IIpuMeHeHne TeOPETUKO-MHOKECTBEHHOIO alrapara Juist 1
penieHus 3anaqy
4 Panmonansubie uncna. OOBIKHOBEHHBIEC U IECATUYHBIC IPOOH, 1
MPOLIEHTHI, OECKOHEYHbIE IEPUOANYECKUE ApoOU
5 Paumonansubie uncna. OOBIKHOBEHHBIEC U IECATUYHBIEC IPOOH, 1
MIPOLIEHTHI, OECKOHEYHBIE IEPUOANUECKUE TPOOH
6 [Ipumenenue apodeii U NPOLEHTOB I PEILICHUS IPUKIIATHBIX 1
3a/1a4
7 CraproBasi JUarHOCTUYECKasi paboTa 1 1
8 Pab6ora Hax ommOkamu. JIelicTBUTEILHBIC YUCIIA. 1
PanmonansHbIe ¥ HppanmoHAIbHBIC YHCIIA
9 ApubdmeTnieckre onepaluu ¢ I1eHCTBUTEILHBIMHI YHNCIaAMU 1
10 Moaynb JEMCTBUTENBHOTO YUCIIA U €0 CBOMCTBA 1
11 [TpuOnmxEHHbBIE BBIYMCIIEHUS, IPABUJIA OKPYTIICHMUS, 1
MIPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUM
12 | OCHOBHBIE METO/IbI PEUICHUS LIENbIX U IPOOHO-pAIMOHATBHBIX 1
ypaBHEHUHN U HEPABEHCTB
13 | OcHOBHBIE METO/bI PEUICHUS LIENbIX U IPOOHO-pAIMOHATIBHBIX 1
ypaBHEHUHN U HEPABEHCTB
14 | OcHOBHBIE METO/IbI PEUICHUS LENbIX U IPOOHO-pAIIIOHATbHBIX 1
ypaBHEHUH U HEPABEHCTB
15 MHorowieHsl OT OAHON NepeMEHHOU. [[eneHne MHOTOUIeHa 1
Ha MHOT'OWIEH C OCTaTKOM. Teopema besy
16 | MuorouneHns! ¢ neiasiMu kKodddurnmentamu. Teopema Buera 1
17 | Pemienne cucrem JIMHEWHBIX YPaBHEHUN 1
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18 | Pemienue cucreMm JUHEHHBIX YpaBHECHUN

19 | Marpuua cucteMsl JTMHENHBIX YpaBHEHUH. Onpenenurens
MATpHUIIbI 2X2, €ro reOMETPUIYECKUIN CMBICI U CBOMCTBA;
BBIUHCJIEHUE €r0 3HAYCHUS

20 | Onpenenurtesib MAaTPULBI 2X2, €10 TEOMETPUYECKUI CMBICIT U
CBOMCTBA; BHIYMCIIEHUE €0 3HAUCHUS

21 [Ipumenenue onpenenuTens Ijs peueHrs] CUCTEMBbI
JIMHEWHBIX YPABHEHUN

22 Pemienue npukiaaHbix 3a/1a4d ¢ MOMOUIBIO CUCTEMbI JIMHEHHBIX
YpaBHEHUU

23 | Pemenue mpuKIaIHBIX 33724 C TOMOIIBIO CUCTEMBbI THHEHHBIX
YpaBHEHUN

24 | KontponbHas padota: "PannoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEeMBbl IMHENHBIX YPAaBHEHUN"

25 | Pabora Hag ommbkamu. OyHKIUS, CIIOCOOBI 3a1aHUs
¢dbynkun. Bzaumuo obpartusie pyakiuu. Kommosunus
byHKIUH

26 | I'paduk pyHKIMU. DneMeHTapHbIe TpeoOpa3oBaHus rpaduKoB
byHKIMIA

27 | O6nacTb onpeAeaeHNs U MHOXKECTBO 3HAUEHUH (PYHKLIUH.
Hymu ¢ynxiumu. [TpomexxyTku 3HaK MOCTOSTHCTBA

28 | Uérnble u HeuéTHbIe GyHKUMU. [lepruoanueckue QyHKIMH.
[IpoMexyTKH MOHOTOHHOCTU (DYHKIIUU

29 | MakcumMyMbl 1 MUHUMYMBI pyHKIMM. Hanboneiee u
HauMeHbIIee 3HaYeHNe (PYHKIUN Ha IPOMEKYTKE

30 | JIuneiiHasi, KBaJpaTU4Has U JPOOHO-TMHEHHAs! PyHKIIUH

31 | DnemeHTapHOE UCCIEI0BAaHUE U MIOCTPOCHUE IPahUKOB ITUX
byHKIMIA

32 | DnemeHTapHOE UCCIEI0BAaHUE U IIOCTPOCHUE IPahUKOB ITUX
byHKIMIA

33 | Crenens ¢ nensIM nokasaresneM. bunom HeroToHa

34 CrereHs ¢ 1eb6IM IToKa3zareneM. buaom HeroToHa

35 | CrenenHas (yHKIHS C HATypaJbHBIM H LIETIBIM ITOKA3aTENIEM.
EE cBoiicTBa u rpadguk
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36 | KonrponbHas padota: "Crenennas Gpynkuus. E€ cBolicTBa n
rpadux"

37 | Pabora Hax ommOKkaMu. ApudMeTHIECKHI KOPEHb
HATYpaJbHOW CTEIIEHU U €r0 CBOMCTBA

38 | Apudmerndeckuii KOpeHb HATYPaIbHOM CTETICHH U €T0
CBOMCTBA

39 | I[IpeoOpa3oBaHus YHCIOBBIX BBIPAKEHUH, COJIEPIKAIINX
CTENEHU U KOPHU

40 | IlpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUH, COIEPIKAIINX
CTENEHU U KOPHU

41 | IIpeoOpazoBaHusl YHCIOBBIX BBIPAKEHUMN, COEPKAIINX
CTENEHU U KOPHU

42 | UppauumonanbHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS
UPPalMOHATILHBIX YPaBHEHHI

43 Uppannonansusie ypaBHeHHs. OCHOBHBIE METObI PEIICHHS
UPPalMOHATILHBIX YPaBHEHHI

44 | UppanumonanbHbie ypaBHeHUsI. OCHOBHBIE METO/IbI PEIICHUS
UPPalMOHATILHBIX YPaBHEHHI

45 | PaBHOCHIIbHBIE TTEPEXO/IbI B PELIEHUH HUPPALMOHAIBHBIX
ypaBHEHUH

46 | PaBHOCHIIbHBIE TTEPEXO/bI B PELIEHUH UPPALIMOHAIBHBIX
ypaBHEHUH

47 | PaBHOCHIJIbHBIE TTEPEXO/bI B PELIEHUH UPPALIMOHAIBHBIX
ypaBHEHUH

48 | PaBHOCHIIbHBIE TTEPEXO/IbI B PELIEHUH HPPALMOHATBHBIX
ypaBHEHUH

49 | CpoiicTBa 1 rpauK KOpHs n-O¥ CTENEHH KaK (QyHKIMH
00paTHOM CTENEHU C HaTypaJIbHBbIM MTOKa3aTeIeM

50 | CgoiicTBa u rpaduk KOpHs n-0i CTENeHH KaK (QyHKIHH
00paTHOM CTENEHU C HaTypaJlbHBbIM MTOKa3aTelIeM

51 KonrtponsHas padora: "CBoiicTBa U rpaguK KOpHs n-oi
crenenu. MppannoHanpHble ypaBHEHUA"

52 | Pabora Hag ommbOkamu. CTeneHb ¢ parioHaIbHBIM
ITOKA3aTeJIeM U €€ CBOMCTBA
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53 CrteneHb ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1

54 | CteneHsp ¢ pallMOHAJIBHBIM MOKa3aTeNleM U e€ CBOICTBA 1

55 ITokazarenpHas GyHKIM, €€ CBOKWCTBA M rpaduk 1

56 | Ucnonp3oBanue rpaduka GyHKIMK IS pEeHICHUs] YpaBHEHUI 1

57 | Ucnonp3oBanue rpaduka GyHKIUU Ul peISHUs ypaBHEHUH 1

58 | I[lokazarenbHblie ypaBHEeHUsS. OCHOBHBIE METO/IbI PEILICHUS 1
MOKa3aTeIbHBIX YPAaBHEHUI

59 | Iloka3arenbHble ypaBHEHUA. OCHOBHBIE METO/IbI PEIICHUS 1
II0OKA3aTENIbHBIX YPABHEHUI

60 | [TokazarenbHble ypaBHEHUA. OCHOBHBIE METO/IbI PEILICHUS 1
IT0KA3aTENIbHBIX YPABHEHUI

61 KonTponbnas pabora: "[lokazarenbHas GyHKIHS. 1
IlokazarenbHble ypaBHEHUS"

62 | Pabora nHan omubkamu. Jlorapudm uncna. CoiicTBa 1
norapudma

63 | Jlorapudwm uncna. CoiictBa norapudma 1

64 | Jlorapudwm uncna. CoiicTsa jorapudma 1

65 | JlecaTuuHble U HaTypajbHbIE JOrapu(Mbl 1

66 | JlecaTHYHBIE U HATypaJIbHbIE JOTapH(PMbI 1

67 | IlpeoOpa3zoBaHue BbIpaKEHUH, COJEPKAIIUX JIOTapU(PMBI 1

68 | IIpeoOpa3oBaHue BBIPAXKEHHUH, COAECPIKALIMX JIOTapu (MBI 1

69 | IlpeoOpa3zoBaHue BbIpaKEHUHN, COJEPIKAIINX JIOTapU(PMBI 1

70 | Jlorapudmuueckast GpyHKIMs, €€ CBOMCTBA U rpaduk 1

71 | Jlorapudmudeckas pyHKIMs, €€ CBOMCTBA U rpaduK 1

72 | Vcnonb3oBanue rpaduka GyHKIMH U1l pEHIeHNs YpaBHEHUN 1

73 | Ucnonb3oBanue rpaduka GyHKIMU AJIs peHIeHUs] ypaBHEHU I 1

74 | Jlorapupmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI PEILICHUS 1
Jorapu(pMHUUECKUX YpaBHEHUN

75 | Jlorapudpmudeckue ypaBHeHUSI. OCHOBHBIE METOIBI PEIICHUS 1
Jorapu(pMHUUECKUX YpaBHEHUN

76 | Jlorapupmuueckue ypaBHeHHsl. OCHOBHBIE METO/IbI PEILICHUS 1
Jorapu(pMHUUECKUX ypaBHEHUN

77 | PaBHOCHUIIbHBIE ITEPEXO/IbI B PEIICHUHU JOrapu(MUUECKUX 1
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YpaBHECHUI
78 | PaBHOCHIIBHBIE TEPEXOIBI B PEIICHUH JIOTapU(PMUUECKUX 1
ypaBHEHUI
79 | KonrponsHas padora: "Jlorapudmuueckas GyHKIus. 1
Jlorapudmudeckue ypaBHeHUs"
80 | Pabota nax ommbkamu. CUHYC, KOCUHYC, TAHT€HC U 1
KOTAHI'€HC YMCIIOBOI0 apryMeHTa
81 CuHHyC, KOCUHYC, TAHT'€HC M KOTAHI'€HC YUCJIOBOT0 apryMeHTa 1
82 | ApkcuHyC, apKKOCHUHYC M apKTAHI€HC YHCIOBOI0 apryMEHTa 1
83 | ApKCHHYC, apKKOCHHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa 1
84 | Tpuronomerpuyueckast OKpyKHOCTb, OTIpEAEICHUE 1
TPUTOHOMETPHUYECKUX (DYHKLIMH YHUCIOBOrO apryMeHTa
85 TpuronomeTpudeckasi OKpyKHOCTb, OIPEICITICHHE 1
TPUTOHOMETPHUYECKUX (DYHKIMH YHUCIOBOrO apryMeHTa
86 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1
87 | OcHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYIIBI 1
88 | OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYITHI 1
89 | OcHOBHBIE TPUTOHOMETPUYECKHE (OPMYITBI 1
90 | IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX BbIPAKEHUH 1
91 | IlpeoOpa3zoBaHne TPUTOHOMETPUUECKHUX BbIPAKEHHM 1
92 | IIpeoOpa3oBaHue TPUTOHOMETPHUUECKUX BhIPAKEHUHN 1
93 | IlpeoOpa3zoBaHNe TPUTOHOMETPHUUECKHUX BbIPAKEHHM 1
94 | PemieHne TpUrOHOMETPUYECKUX YPAaBHEHUN 1
95 | PemieHue TpUroHOMETPUYECKUX YpaBHEHUN 1
96 | PemeHue TpUroHOMETPUYECKUX YpaBHEHUN 1
97 | PemieHne TpUrOHOMETPUYECKUX YPABHEHUN 1
98 | PemeHne TpUroHOMETpUYECKUX YpaBHEHUN 1
99 | PemieHne TpUroHOMETPUYECKUX YPAaBHEHUN 1
100 | PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM 1
101 | KonTponsHas pabota: "TpUroHoMeTpuyeckie BbIpaXKEHUS U 1
TPUTOHOMETPUYECKNE YPaBHEHUS"
102 | Pabora nag omubOkamu. [lociieqoBaTenbHOCTH, CIIOCOOBI 1
3aJlaHus NOCIIEeN0BaTENbHOCTEN. MeTor MaTeMaTHUECKON
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MHAYKIHIH

103 | MOHOTOHHBIE U OTPaHUUYEHHBIE NIOCIIEA0BATENBHOCTH. 1
Vctopus aHanm3a 6€CKOHEYHO MaJIbIX

104 | Apudmernueckas nporpeccus 1

105 | 'eomeTpuyeckast mporpeccus 1

106 | beckoHeuHo yObIBaroIasi reOMETpUYECKas Mporpeccus 1

107 | Cymma 6ecKOHEYHO yOBIBAIOIICH r€OMETPUIECKOM 1
IIPOrpeccuu

108 | JIuneliHbIi U 3KCIIOHEHIIMANBHBIN pocT. Yucno e. opmyna 1
CJIO’KHBIX IPOLIEHTOB

109 | JIunelHbIN U SKCIIOHEHIIMANBHBIN pocT. Yucno e. opmyna 1
CJIO’KHBIX IPOLIEHTOB

110 | Mcnonbs3oBaHue Nporpeccuu Jyist pelieHns peajbHbIX 3a7a4 1
IPUKIIAJIHOTO Xapakrepa

111 | KonrponbHas padota: "l[locnenoBarenbHOCTH U TpOrpeccuu’ 1

112 | Pabora Han ommbkamu. HenpepbiBHbIE QYHKIUN U X 1
CBOMCTBA

113 | Touka pa3pbiBa. AcUMITOTHI TpaduKOB QYHKIUI 1

114 | CpoiicTBa (yHKIIMI HENIPEPHIBHBIX HAa OTPE3KE 1

115 | CpoiicTBa (yHKIIMI HENIPEPHIBHBIX HAa OTPE3KE 1

116 | Metox MHTEpBaJIOB 1JIs PELICHUSI HEPABEHCTB 1

117 | Meron uHTEpBAJIOB JUIsl pEIICHUS] HEPABEHCTB 1

118 | Metoa MHTEpBaJIOB 1JIs PELICHUS] HEPABEHCTB 1

119 | IlpuMeHeHue CBOMCTB HENMPEPHIBHBIX (DYHKIMM JUI pelieHus 1
3a/1a4

120 | IlpuMeHeHue CBOMCTB HENMPEPHIBHBIX (DYHKIIMM JUI pelIeHus 1
3a/1a4

121 | IlepBas u BTOpas Npon3BoiHbIE (YHKIUU 1

122 | Onpenenenne, reoMeTPUYECKUI CMBICIT TPOU3BOIHON 1

123 | Onpenenenue, GU3NUYECKUN CMBICI POU3BOTHON 1

124 | YpaBHeHue KacaTelbHOH K TpaduKy QYHKIIMH 1

125 | YpaBHeHue KacaTelbHON K rpaduKy (HyHKIIMU 1

126 | Ilpon3BojHbIe 51eMEHTapHbBIX QYHKIUH 1
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127 | IIpon3BoIHBIE dJIEMEHTAPHBIX (PYHKITHI 1

128 | IlpousBogHast cymMmBbl, IPOU3BEIEHUS, YACTHOTO U 1
KOMIO3UIIUHU (YHKITHI

129 | IlpousBogHast cymMMBbl, IPOU3BEIEHUS, YACTHOTO U 1
KOMITO3UIIUHU (YHKITHIA

130 | IlpousBogHast cymMmbl, IPOU3BEIEHUS, YACTHOTO U 1
KOMIO3UIIUHU (YHKITHI

131 | KontponbHas pabota: "IlpousBogHas" 1 1

132 | Pabora Hag ommbOkamu. [ToBTOpenue, 06001ICHNE, 1
cucTeMarusanus 3Hauui: "YpaBHenus"

133 | IloBTOpenue, 0000IIEHNHE, CUCTEMATHU3AITUS 3HAHHI: 1
"OyHKuMKn"

134 | UrtoroBas koHTpOdbHAsA padora/[Ipomexxyrounas 1 1
aTTecranmonHas pabora 3a 10 kiacc

135 | Pabora Han ommOkamu. [ToBropenue, o6o0eHue, 1 1
CHCTEeMAaTH3alMsl 3HAaHUH

136 | IloBTOpenue, o6o0IIEHNE, CUCTEMATU3AIIMS 3HAHUMA 1

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 11
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Ne
n/n

10

11

12

13

14

15

ITOYPOYHOE IINTAHUPOBAHHME
11 KUIIACC

Tema ypoka

HpI/IMeHeHI/Ie HpOPI?;BOI[HOﬁ K UCCJICAOBAaHHUIO (byHKIlI/Iﬁ Ha
MOHOTOHHOCTD U 3KCTPEMYMBbI

[IpumeHeHre TPOU3BOIHOM K HCCIIEIOBAHHUIO (PYHKITHIA Ha
MOHOTOHHOCTb ¥ 9KCTPEMYMBI

[IpumMeHeHrEe TPOU3BOIHOM K HCCIIENOBAHMUIO (PYHKITHIA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[TpumeHeHne MPOM3BOAHON K HCCIIETOBaHUIO (DYHKLUH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[TpumeneHne MPOM3BOAHON K HCCIICAOBAHUIO (DYHKIIUH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[TpumeHeHne MPOM3BOAHON K HCCIIEIOBaHUIO (DYHKIUI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

HaxosxieHne HanOobLIero 1 HANMEHBILETO 3HAUCHUS
HENpephIBHOM (DyHKIUM Ha OTpE3Ke

Haxoxnenne HanboIbIIero 1 HaMMEHBIIETro 3HAaYeHHs
HETIpepHIBHOM (DyHKIIUM Ha OTpEe3Ke

HaxosxneHne HanOoIbIIeT0 U HAMMEHBINIET0 3HAUCHHS
HENpepbIBHOI (DyHKIUH Ha OTpE3Ke

Haxoxnenne HanboIbIIero 1 HaMMEHBIIETo 3HAaYeHHs
HETIpepHIBHOM (DyHKIIUM Ha OTpEe3Ke

HaxosxneHne HanOoIbIIET0 U HAMMEHBINIET0 3HAUCHHS
HETIpepHIBHOM (DyHKIIUM Ha OTpEe3Ke

Haxoxnerne HanOoIbIIeT0 1 HAMMEHBIIET0 3HAUYCHHS
HETPEPHIBHON (PYHKITNH Ha OTpE3Ke

HpI/IMCHGHI/Ie HpOH3BOI[HOﬁ JUTA HAXOXKACHUSA HAWJITYHIIEro
peUICHUA B IIPUKIIAJHBIX 3a/1a4ax

HpI/IMeHeHI/Ie HpOHSBOHHOﬁ JUTIA HAXOXKACHUA HAUJIy4YIIE€TO
PEUICHUA B ITPUKIIAIHBIX 3ajjadax

HpI/IMCHGHI/Ie HpOH3BO,HHOI71 JUIA OMPCACIICHUA CKOPOCTHU U

YCKOpEeHHs TIpoliecca, 3a1aHHoro hopmyItoi uinu rpadukom

HpI/IMCHGHI/Ie HpOH3BO,HHOI71 JUIA OMPCACIICHUA CKOPOCTHU U

KoaunyecTBo yacoB

Bcero

KonTponbHble
padoThI

IIpakTHnyeckue
padoTHhI

Jara
U3y4eHust

JaexkTponHsblie nuH¢poBbIe
o0pa3oBaTesibHbIE pecypchl

16

YCKOPEHUS ngougcca, 3aJaHHOTO g)oPM TIOW HJIN rh)a HUKOM
[lokyMeHT co3fiaH B 9neKTpo! Ne 55 o1 05.10. "

HoW chopme. 025. Ucnon
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17 Kommozunust pyHKImi 1

18 Kommozumust pyHKImi 1

19 Kommozummst GpyHKImiz 1

20 I'eomerpraeckue 00pa3sl ypaBHEHHUI HA KOOPIMHATHON TIOCKOCTH 1

21 I'eomerpraeckue 00pa3sl ypaBHEHUI HA KOOPAMHATHON TIOCKOCTH 1

” Kontponsnas padora: "HccnenoBanue GyHKINH ¢ TOMOIIBIO |
MIPOU3BOTHOM"

23 [TepBo0Opa3Hasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX 1

24 [TepBo0OpazHbie aneMenTapHbIX QyHkumii. [IpaBuia Hax0XKICHUS 1
MIEPBOOOPA3HBIX

25 [TepBo0Opa3Hbie aneMeHTapHbIX GyHKuM. [IpaBuia HaxoXIeHNS |
nepBooOpas3HBIX

26 Wurerpan. ['eomeTpuyecKuii CMbICI HHTErpaia 1

27 Brruncienue onpeaenaéHHoOro nHTErpaia no Gpopmyie Herorona- |
JleitOauma

28 Beruucienue onpeneiaéHHoro uHTerpaia mno gpopmyne HeroToHa- |
JleiibHu1a

29 [Tpumenenne nHTErpana Ui HaX0KACHHS IUIOMAeH IIOCKIX |
duryp

30 [IpumMeHeHne HHTETpaIa s HaX0XKIeHHSI 00BEMOB |
TEOMETPHUYECKUX TEI

31 [Ipumeps! pemrennii quddepeHnInaTEHBIX YpaBHEHUH 1

32 [Ipumeps! pemrennii quddepeHnInaTbHBIX YpaBHEHUH 1

13 MaremaTtnyeckoe MOJETMPOBAHNE PEATBHBIX MPOLIECCOB C |
MOMOIIBI0 TU((HepeHIIHATBHBIX YpaBHEHHH

34 KonrponbHas padora: "IleppoobpasHas u unrerpan” 1

35 Tpuronomerpudeckne QyHKIIUH, UX CBOUCTBA U TpapUKH 1

36 Tpuronomerpudeckne GyHKITUHN, UX CBOUCTBA U TPaPUKH 1

37 Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rpa KN 1

38 Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rpa KN 1

39 Tpuronomerpuueckne GpyHKINH, X CBOMCTBA U rpaUKu 1

40 OT160p KOpHEH TPUTOHOMETPUUIECKUX YPABHEHHI! C TOMOIIBIO 1
TPUTOHOMETPHUIECKON OKPYKHOCTH

41 OT160p KOpHEH TpI/Il"OfIOMeTpI/I‘ICCKI/IX YPaBHEHMH C MOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPYKHOCTH
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OT160p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHI! C TOMOLIBIO

3 TPUTOHOMETPUIECKON OKPYKHOCTH !
44 Pemenne TpUroHOMeTpHUECKUX HEPABEHCTB 1
45 Pewienne TpUroHOMETpUUECKUX HEPABEHCTB 1
46 Pemmenne TpuroHOMETpUIECKUX HEPABEHCTB 1
47 Pemenue TpUroHOMeTpUYECKUX HEPABEHCTB 1
43 Kontponsnas padora: "I paduku TPHTOHOMETPUIECKHUX (PYHKITHIA. |
Tpuronomerpruieckrne HepaBeHCTBA"
49 OCHOBHBIE METO/IBI PEIICHHS MTOKA3aTEIbHBIX HEPABCHCTB 1
50 OCHOBHBIE METO/IBI PEIICHHUS MTOKA3aTEIbHBIX HEPABCHCTB 1
51 OCHOBHBIE METOMIBI PELIEHHS TOKA3aTENBHBIX HEPABEHCTB 1
52 OCHOBHBIE METOMIBI PELICHHS TOKA3aTEIbHBIX HEPABEHCTB 1
53 OCHOBHBIC METOJIBI PEIICHHS JOTaPH(PMAICCKIX HEPABEHCTB 1
54 OCHOBHBIC METOJIBI PEIICHHS JOTaPH(PMAICCKIX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI PELICHUS JOTapu(pMUIECKUX HEPABEHCTB 1
56 OCHOBHBIE METOIbI PELICHUS JIOTapu(pMUIECKUX HEPABEHCTB 1
57 OCHOBHBIE METO/Ibl PELICHHUS UPPALMOHATIBHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/Ibl PELICHHUS UPPALMOHATIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IBI PELICHUS UPPALMOHATIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PEILIEHUSI UPPALUOHATIBHBIX HEPABEHCTB 1
61 I'paduueckue MeTOIBI pelICHUS HPPAITHOHATBHBIX YPAaBHCHUN 1
62 I'paduueckue MeTOIBI pelICHUS HPPAITHOHABEHBIX YPaBHCHHN 1
63 I'paduueckue METOIBI pelICHNUS MOKA3aTeIFHBIX YPaBHCHHI 1
64 I'paduueckue METOIBI pelICHNUS TOKa3aTeILHBIX HEPABEHCTB 1
65 I'paduueckme METOIBI peIIeHUS TOTapUPMITYECKUX YPaBHEHUH 1
66 I'padmueckre MeTo bl penieHus JorapupMUIecKux HEpaBeHCTB 1
67 I'paduueckre MeTOIBI pemeH s JOrapuPMIIECKIX HEPABEHCTB 1
68 I'padnueckre MeTo B! peIIeHNs TOKA3aTEIbHBIX U 1
sorapu()MUYECKUX ypaBHEHUH
69 I'padmueckue METOIBI pelIeHNs MOKA3aTeNbHBIX U |
JIOTapu(PMUUECKIX ypaBHEHUH
70 I'padmueckre MeTobI pelIeHNs TOKa3aTeNbHBIX U |
sorapu()MUYECKUX HEPABEHCTB
o I'padmueckue METOIBI pelIeHNs TOKA3aTeNbHBIX U .

D,OKyMeHT cosfaH

HOI‘a&)I/IJEPMI/I‘ﬂIeCKI/IX HCPaBCHCTB
QJTIEeKTPOHHO

Ctpanuua 25 n3 29. Ctpanuua cosgara: 05.10.2025 10:54
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Konrponbnas padora: "MpparuoHaibHble, TOKa3aTelbHbIE 1
sorapugMUIecKre HepaBeHCTBA"

KomIuiekcHbIe yncia. Aﬂr€6panqecxas{ 1 TPUTOHOMETPHUYICCKAsL
(IJOpMI:I 3aIlliCu KOMIIJICKCHOI'O YHCJia

KommnekcHsle yncna. Anrebpandeckas 1 TPUTOHOMETpHUIECKast
(hOpMBI 3aIMCH KOMITIIEKCHOTO YHCia

ApudmeTrnueckre onepaniy ¢ KOMITIEKCHBIMH YHCIIAMH
ApudmeTrnueckre onepaniy ¢ KOMITIEKCHBIMH YHCIAMH
N300parkeHne KOMIUIEKCHBIX YHCEN HA KOOPANHATHOM IIIOCKOCTH
N300parkeHne KOMIUIEKCHBIX YHCEN HA KOOPANHATHOH INIOCKOCTH
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILIEKCHOTO YKCIIA
®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMIIEKCHOTO YKCIa

HpI/IMCHeHI/Ie KOMIIJICKCHBIX YHUCCJT I pCIICHUA (I)I/ISI/I‘IGCKI/IX n
TCOMCTPUICCKHUX 3ada4

KontponbHas pabora: "KommiekcHble yncaa"

HatypanbHble 1 niemsle yncia

HatypanbHbIe 1 niemsle yncia

[IpuMeHeHNEe TPU3HAKOB JEIUMOCTH LIENBIX YHACEI

[IpuMeHeHNEe TPU3HAKOB JEIUMOCTH LIENBIX YHACEI

[Ipumenenue npusHakoB aeaumoctu nenbix yucesa: HO u HOK
[Tpumenenue npusHakos genumoctH nensix yncen: HOJl u HOK

[IpuMeHeHHE TPU3HAKOB JEIIMMOCTH LIENBIX YHACEI: OCTATKH I10
MOTyJITIO
[IpumeHeHne MPU3HAKOB ASTUMOCTH IEJIBIX YHCEI: OCTATKH IO
MOJYITIO

HpI/IMeHeHI/Ie MPU3HAKOB JCJIUMOCTH LEIIbIX YHUCCII: aJITOPUTM
EBxnmupa mis PEUICHUA 3aaa4 B HEJIbIX YHUCIax

Kontponsnas pabora: "Teopus mensix gncen"

CucTtemMa 1 COBOKYITHOCTh YpaBHEHHUH. PaBHOCHIIBHBIE CHCTEMEBI H
CUCTEMBI-CJIEICTBHUS

CucremMa U COBOKYITHOCTh YpaBHEHHNA. PaBHOCHIIBHBIE CHCTEMEBI U
CUCTEMBI-CIIEICTBUS

OCHOBHBIE METO/IbI PELICHUS CUCTEM U COBOKYITHOCTEH
panMoHaIbHBIX YpaBHEHUH

OcCHOBHEBIE METOABI PEIICHUA CUCTEM 1 COBOKyHHOCTeﬁ

—_ = = = e

— = = e e e

0 KyMeHT 00366H B anekTpoHHon cdhopme. Ne 55 o1 05.10.2025. VicnonHutens: Mnsasosa ..

APPanNOHAIGHBIX ypaBHCHII

Crparuua 26 13 29 CipaHnta conBna: 0510 G855 4G B4cOBoKyIHOCTER
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I10Ka3aTCIbHBIX ypaBHeHI/Iﬁ

OCHOBHBIE METOIBI PEIICHHUS CHCTEM W COBOKYITHOCTEH
MOKa3aTeIbHBIX YPAaBHEHUI

OCHOBHBIE METO/IBI PELICHUS CHCTEM U COBOKYITHOCTEH
norapu()MHIECKUX ypaBHEHUN

OCHOBHBIE METO/Ibl PELICHHUS CUCTEM U COBOKYIHOCTEH
sorapu()MUUYECKUX ypaBHEHUN

[TpuMmeHeHne CUCTEM K PEIICHHIO MaTeMAaTHYECKHX 3a1ad U 3a/1a4
13 Pa3NUYHBIX 00J1acTell HAYKH U pearbHOM XKU3HHU, HHTCPIPETALH
MOJTYYEHHBIX PE3YJIbTATOB

IIpuMeHeHHe cUCTEM K PEeIIeHHI0 MaTeMAaTHYECKUX 3ajad U 3a/1a4
W3 Pa3INYHBIX 00JIaCTel HAYKU W peabHOM *KU3HHU, HHTCPIIPETALHS
MIOJTYYSHHBIX PE3YJIbTATOB

IIpumeHeHre HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1a4 U
3a[a4 U3 pa3IM4yHbIX 00J1acTeil HayKH U pealbHON KU3HH,
HHTEPIIPETALMS [IOJIy4EHHBIX PE3YJIbTaTOB

KontponpHas padora: "CHUCTeMBI palliOHaIbHBIX,
MPPaLMOHATIBHBIX [TOKA3aTEeIbHBIX U JIOTAPU(PMUUECKIX
ypaBHeHHUH"

ParmonaneHbIe YypaBHEHUS C TapaMeTpaMu

ParmonansHbIe HEPaBEHCTBA C TapaMeTpaMu
ParoHansHbIe CUCTEMEBI C TapaMeTpaMu

HppanuoHanbHble ypaBHEHHsI, HEPAaBEHCTBA C TapaMeTpaMiu
HppanuoHanbHble CUCTEMBI ¢ TapaMeTpaMHu
INoxa3aTenbHble ypaBHEHHS, HEPABEHCTBA C TapaMeTpaMu
[oxa3aTenbHbIE CUCTEMBI € TapaMeTPAMU
Jlorapupmudeckne ypaBHEHHsI, HEpaBEHCTBA C ITapaMeTpaMu
Jlorapugpmudeckne CUCTEMBI € TapaMeTpaMu
TpuronoMmerpudeckre ypaBHEHUs ¢ HapaMeTpamMu
TpuroHoMmerprveckre HEPaBEHCTBA C TapaMeTpaMHu
TpuroHoMeTpru4Ieckre CUCTEMBI C TapaMeTpaMu

IMocTpoeHue u uccnegoBaHNE MaTEMATHIECKUX MOJIENIEH PEaIbHBIX
CUTYaIWH C TOMOIIBIO YPaBHEHUH ¢ TapaMeTpaMu

IlocTpoenue u ucciieJoOBaHUe MaTEMaTHUECKUX MOJENEH PEAIbHBIX
CUTYalLlUi C TIOMOILBIO CUCTEM ypaBHEHUH ¢ TapaMmeTpamMu

HOCTDOCHI/IG X UCCJICJOBAHHUEC MAaTCMATHYCCKUX MOI[CJ'ICﬁ PCAIbHBIX

— = = e e e e e e

I'TT o o
PokymeHT cosHaRE Sk HHMSREbIMEREBY SPBBHGHYES MRRAMIHRMY T unasosa .o.
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Konrponbnas pabora: "3anaun ¢ napamerpamn”
[oBTOpenue, 0600IICHIE, CUCTEMATH3aLUs 3HAHUI
[ToBTOpenue, 0600ImIeHNe, CICTeMaTH3alnsl 3HAHUN

IMoBTOpeHnue, 0000IIECHIE, CHCTEMATH3aIUs 3HAHUN
Cucrtems! ypaBHeHUH"

: "YpaBHenus"
: "VpaBHenus"

: "VYpaBHeHHUS.

[oBTOpenue, 0600ImeHNe, CCTeMaTH3alNsl 3HAHUH:

"HepaBenctpa"

[ToBTOpenue, 0600IIeHNE, CUCTEMaTH3aNNS 3HAHHH:

"HepaBeHcTna"

[ToBTOpenue, 0600ImeHNe, CCTEeMaTH3aINsl 3HAHUH:

"HepaBeHcTna"

[oBTOpenue, 0600ImIEeHNe, CHCTEMaTH3aNNsl 3HAHHUM:

u e€ npumeHeHue"

[ToBTOpeHnue, 0000IIeHHE, CUCTEMaTH3AINS 3HAHHA:

u e€ mpuMeHeHue"

[oBTOpenue, 0600ImEeHNe, CHCTEMaTH3aNNsl 3HAHHUM:

u e€ npumeHeHue"

[ToBTOpeHnue, 00600IIeHHE, CUCTEMAaTH3AINS 3HAHHA:

€ro npuMeHexnue"

[oBTOpenue, 0600ImEeHNe, CHCTEeMaTH3aNNsl 3HAHHUM:
[oBTOpenue, 0600IMIeHNE, CICTEMAaTH3aINsl 3HAHHMA:

HOBTOpeHI/Ie, 0606IH6HI/IG, cuCTEMaTUu3anus 3HAHMI:

WroroBasi KOHTpOJIbHAs paboTa
WroroBasi KOHTpOJIbHAs paboTa

[ToBTOpenue, 06001IeHNE, CHCTEMaTU3alMsl 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

"TIpousBonHas

"[Ipon3BosaHas

"TIpousBonHas

"Uurerpan u

"®yHkuun"
"®yHkuun"
"®yHkuun"
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1) Maremaruka: anredpa 1 Hauajga MaTeMaTHYECKOT0 aHajau3a, reoMmeTpus. Anredpa u
Hadyaja MareMaTudyeckoro ananusa, 11 ximace/ Huxonsckuit C.M., IToranos M.K.,
PemernuxoB H.H. u npyrue, Akimonepsaoe obmectso «M3narenscrBo «lIpocsemennue»
2) Maremaruka: anreOpa 1 Hauajla MAaTEMaTUYECKOro aHalin3a, reoMeTpusi. Anredpa u
Hadgaya MareMarndeckoro ananusa, 10 ximace/ Hukonsckuii C.M., ITotamos M. K.,

Pemernuxos H.H. u npyrue, Akimonepaoe o0miectso «M3narensctBo «lIpocsemienne»

METOANYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA
Anrebpa CamocTosaTeabHbIE U KOHTpOJIbHBIE paboThl 3a 10-11 kmacc Epmosa A.IL.,

IN'onmo6oponpko B.B. (Mnekca)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
bu6nuoreka [IOK
prosv.ru
[okymeHT co3aaH B anekTpoHHon chopme. Ne 55 ot 05.10.2025. UcnonHutens: M'vnsizosa M.O. 0 AIEKTPOHHbINA
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