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INOACHUTEJIBHAA 3AIINCKA

VY4eOHbIil Kypc «AnreOpa M Hadalla MaTEMAaTHYECKOTO aHAIM3a» SIBISETCS OJHUM U3
Haubosee 3HAUYMMBIX B IPOrpaMMe CpelHero oOiero o0pa3oBaHUs, MOCKOJIbKY, C OJHOMI
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y 715 H3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYroil CTOPOHBI, ((OPMHUPYET JIOTUIECKOE M a0CTPAKTHOE MBIIUICHHUE 00YJatOIUXCs
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOSHHS HWH(POPMATUKH, OOLIECTBO3HAHMS, WCTOPHH,
CIIOBECHOCTH M [JPYrMX JHUCUUIUIMH. B paMkax maHHOro ydeOHOro Kypca oOOydarolruecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMaTHYEeCKOH Gopme.

VY4eOHbIil Kypc anredpsl W Hayall MAaTeMaTHYECKOTO aHAIM3a 3aKJaJbIBA€T OCHOBY IS
YCIIEITHOTO OBJIa/IHUs 3aKOHaMU (DU3UKH, XUMHUH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TE€HICHIINN
pa3BUTHS PKOHOMHUKH U OOIIECTBEHHOH >KH3HM, MO3BOJIIET OPHUEHTUPOBATHCS B COBPEMEHHBIX
IU(PPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIHOJB30BATh WX JUIS JAIbHEHIIEro
00pa3oBaHMs U B MOBCETHEBHON XHU3HU. B TO e Bpems oBJlaieHHe a0CTPaKTHBIMHU M JIOTHYECKH
CTPOTMMH KOHCTPYKUHUSMHU aJreOpbl U MAaTEeMAaTUYECKOTO aHajIn3a pa3BUBACT YMEHHE HAXOJIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, JOKA3bIBaTh YTBEPKACHHS C TOMOIIBIO HHAYKIIUU
U PacCyXJaTh JAETYyKTUBHO, UCIOJIH30BaTh 0000IICHNE M KOHKPETH3AINIO, a0CTparupoBaHue 1
aHaJIOTHIo, GOpMUPYET KpEeaTUBHOE U KPUTUIECKOE MBIIIIJICHUE.

B xome m3yuenuss ydyeOHOro Kypca «Anredpa ¥ Hayala MaTeMaTHYECKOTO aHallu3a)
oOydaroruecsi TOJMy4YaloT HOBBIA ONBIT PEIICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEBHOTO
MOCTPOCHHUS MATEeMaTHYECKUX MOJENeH pEaNbHbIX CHTYallMd, WHTEPIPETAlMH MOJYyYSHHBIX
peIIeHM, 3HAKOMSATCSI ¢ MPUMEpPaMU MaTEeMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKE U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMATUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHblii Kypc o0iagaeT 3HAYUTEIbHBIM BOCHUTATENBHBIM IOTEHIIMAJIOM, KOTOPBIi
peanu3yercsi Kak depe3 y4yeOHbIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUpPOBO33pEHHUs, Tak MW uepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyromeit
NPOJIOJDKUTEIPHON — KOHIIGHTPAlMM ~ BHUMAHUSI, CAaMOCTOSITENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHBINA pe3ysbTaT.

B ocHoBe Meromuku oOyueHust anreOpe M HayajaM MaTeMaTHYECKOrO aHaIM3a JICXKHUT
NeSITeTLHOCTHBIN MMPUHIUT 00Y4IEHUSI.

B cTpykType yueOHOrO Kypca «Anredpa 1 Hauajga MaTeMaTUYeCKOro aHaJIN3a» BbIICIICHbI
CIEyIOIINE COJEp)KATeNbHO-METOANYECKHe JTHHUM: «Uucna U BbUUCIHCHUS», «DyHKIMH U
rpaduxu», «YpaBHEeHUs U HEpaBEeHCTBay», «Havana MaremaTHueckoro aHanusa», «MHOKecTBa U
Jorukay». Bce OCHOBHBIE COlepIKaTEIbHO-METOJMUECKUE JTMHAN U3Y9at0TCs Ha TIPOTSHKESHUH JIBYX
JeT 00y4YeHusl Ha YPOBHE CpeIHero 0o01iero o0pa3oBaHmsl, €CTECTBEHHO JIOMOJIHSS IPYT Apyra u
MOCTETIEHHO HACHIIIAsICh HOBBIMH TE€MaMU W pasfenamu. JlaHHBIA y4eOHBIM Kypc sBIsETCS
MHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHe HECKOJIbKMX MaTeMaTHYeCKHX
JMICIIATUTAH, TaKUX KaK anreOpa, TPUTOHOMETPHsI, MaTEeMaTHUECKUI aHAIN3, TEOPHS MHOXKECTB,
MaTemaTtuueckas Joruka u apyrue. Ilo mepe Toro kak oOydaromuecs OBiIaJeBaloT Bcé Ooiee
IIMPOKAM  MaTeMaTH4YeCKHUM  amnmaparoM, Yy HHUX TIOCIEIOBaTeNbHO QopMHupyeTcs U
COBEpILEHCTBYETCS YMEHHE CTPOUTh MaTEMAaTUYECKYIO0 MOJIENb pealbHOW CUTYAIH, IPUMEHSTh
3HaHWS, TIOJyUYeHHbIE TpPU HW3YYEHHUH YYeOHOro Kypca, I PEImIeHHS CaMOCTOSITEIhHO
chopMyTUpPOBAaHHON MaTEMaTHYECKOM 3a7]a4H, a 3aTeM HHTEPIIPETHPOBATH CBOM OTBET.

ConeprxaTenbHO-MeTOANYeCKast TUHUSA «HKca u BBIYUCICHU» 3aBepiIaeT (OpMUPOBAHUE
HaBBIKOB UCIOJIb30BAHUS JIEHCTBUTENBHBIX YMCEN, KOTOpOe ObUIO HAauaTO Ha YPOBHE OCHOBHOTO
obmero obpaszoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMaHUE yIEIAETCS
(GbOpMHUPOBAHNIO HABBIKOB PAllMOHAIBHBIX BBIYUCICHUN, BKJIIOYAIOMIUX B Cce0Sl HCIOIb30BaHUE

[okymeHT co3aaH B anekTpoHHon chopme. Ne 41 ot 27.10.2023. UcnonHutens: Baneesa ®.M. 0 AIEKTPOHHbINA
CtpaHunua 2 n3 17. CtpaHnua cosgana: 27.10.2023 12:16 =¥ TATAPCTAH



pasinyHbIX (OpM 3amHMcH YKClIa, YMEHHME JelaTh NPHUKUAKY, BBIIOJIHATh HPUOINKEHHBIE
BBIYUCIICHUS, OIICHUBATh YMCIIOBBIC BBIPAKEHUS, padOTaTh C MAaTEMAaTUYECKUMHU KOHCTAHTaMH.
3HaKOMbIE 00YYaIOIUMCs] MHOKECTBA HATypaJIbHBIX, LIEJbIX, PAIMOHAIBHBIX U JIEHCTBUTEIBHBIX
YyHuCeNl JAOINOJIHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHUCEI. B KaXZOM U3 3TUX MHOXKECTB
paccMaTpUBAIOTCS CBOMCTBEHHBIE €My crelM(UYEecKHe 3a1aud U ONepaluu: AeJICHHUE Halelo,
ONEPHPOBAHUE OCTATKAMH HAa MHOXKECTBE IIETBIX YHCEN, 0COOble CBOMCTBA PAI[MOHAIBHBIX U
UPpaMOHATIBHBIX YHCET, apH(METHUECKHE OTIEPALINH, a TAK)KE U3BJICUCHUE KOPHS HATypalbHOM
CTEIIEHM Ha MHOXXECTBE KOMIUIEKCHBIX 4MCEll. bilaromapst mocienoBaTeabHOMY pPacUIMPEHUIO
Kpyra MCIIOJIb3yEMbIX YUCEN M 3HAKOMCTBY C BO3MOXHOCTSMH UX IPUMEHEHHUS U1 PELUCHUS
pa3NIMYHBIX 3a7a4 (OPMHUPYETCS MPEACTABICHUE O €IMHCTBE MATEMAaTUKU KaK HAyKd U e€ pOJIH B
IOCTPOEHHU MOJIETIEH peabHOr0 MUPA, IIMPOKO UCIIONIb3YIOTCS 0000IIEHNE U KOHKPETU3ALH L.

JIluaus «YpaBHEHHUS U HEPAaBEHCTBA» pealu3yeTcs Ha MPOTSHKEHUU BCero oOydyeHMs Ha
YpOBHE cpefgHero ooOuiero oOpa3oBaHus, IOCKOJIbKY B KaxaoMm paszgene IIporpammsl
IPEyCMOTPEHO PELIEHUE COOTBETCTBYIOIINX 3ajgau. B pesynbraTe oOyuaromuecs OBIaJCBAIOT
pa3JIMYHBIMU ~ METOJAMHU pEUICHUS PpPalHUOHAIBHBIX, HPPALUOHAIBHBIX, IIOKA3aTEJIbHBIX,
JOrapu(pMHUECKUX U TPUTOHOMETPUYECKUX YPaBHEHUH, HEPABEHCTB M CHCTEM, a TaKXke 3ajady,
colepkauux napaMmerpsl. llomydeHHble yMEHHsS HIMPOKO MCIOJB3YIOTCA IPU HUCCIEIOBAHUU
(GYHKIMI ¢ TOMOIIbIO IPOU3BOJHOM, IPU PELIEHUH NPUKIIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas coneprkaTeibHas JIMHUS BKIIIOYAET B
ce0s Take (GOpPMHUpPOBAHME YMEHHUH BBINOJHATH pacuéThl MO QGopmynam, peodpa3zoBaHUsA
palOHAaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHM, a TAK)KE BBIPAXKCHMI,
cofepKalluX cTerneHun M Jorapudmel. braromaps u3ydeHuro anredpandeckoro MaTepHaia
IPOUCXOJAUT JajipHEHIlee pa3BUTHE AITOPUTMHUYECKOIO U aOCTPAKTHOIO  MBILIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX PAcCyKAEHUH, pabOThl ¢ CHMBOJIbHBIMU
dbopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBHCHMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs TPAKTHUYECKUX M €CTECTBEHHO-
Hay4HBIX 3aJ1a4, HaIJSIIHO JIEMOHCTPHUPYET CBOM BO3MOKHOCTH KaK S13bIKa HAYKH.

CopepxarenbHo-MeToauyeckass JuHUS «DyHKUMU U rpadUKU» TECHO MeperuieTaercs ¢
JPYTUMH JUHUSIMHU Y4€OHOTO Kypca, TOCKOJIbKY B KAKOM-TO CMBICIIE 33/1a€T MOCIEe10BaTEIbHOCTD
u3ydeHuss Marepuana. l3yueHwe cCTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUUECKUX (QYHKIUH, UX CBOMCTB U rpa(pUKOB, UCIIOIb30BaHUE QYHKIUH AJIs1 pelIeHUs
3a/1a4 U3 IpYyrux yueOHBIX MPEIMETOB U PEaTbHON KU3HU TECHO CBA3aHO KaK C MaTEMAaTUYECKUM
aHaJIM30M, TaK U C pellIeHeM ypaBHEHHUI U HepaBeHCTB. [Ipu aToM Gosiblioe BHUMaHUE yIeNsIeTcs
(bopMHpPOBaHUIO YMEHHSI BBIpaXKaTh (GOpMyIaMU 3aBUCUMOCTH MEX/y Pa3IMUYHbIMU BETMUNHAMH,
UCCJIEIOBATh IMOJIYY€HHbIE (DYHKIIMM, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTesbHOMI
JIMHUY HallEJIeH Ha pa3BUTHE YMEHMI U HaBBIKOB, ITO3BOJIIOIIMX BBIPAKATH 3aBUCHUMOCTH MEXKAY
BEJIMYMHAMU B Pa3InYHON (opMe: aHaIUTHUECKOH, rpadudeckoit u cioBecHoil. Ero uzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3allUH1, UCIIOJIb30BAaHUIO AHAJIOTHUM.

CopepxarenpHas mHAA «Hagana MaTeMaTH4ecKoOro aHaan3a» MO3BOJIAET CYHIECTBEHHO
pacUIMpUTh KPYT Kak MaTeMaTHUECKUX, TaK U MPUKJIAIHBIX 33144, JOCTYITHBIX 00yJaroIuMCsl, TaK
KaK y HHUX MOSIBJIIETCSI BO3MOXXHOCTb CTPOUTH IpaUKH CIOXKHBIX (DYHKIUH, ompeaensTh UX
HauOOJIbIIME U HAaUMEHbIINE 3HAYEHUS], BBIYUCIATD IJIoM@Aaau Guryp u oObEMBI Tel, HaXOIUTh
CKOPOCTHM W YCKOpPEHHs IporeccoB. JlaHHas conepKaTelbHas JIMHUS OTKPBIBA€T HOBBIE
BO3MOKHOCTH IIOCTPOCHMS MATEMATUYECKUX MOZEIIEH PEANIBHBIX CUTYalUH, [I03BOJISIET HAXOAUTh
Haujydliee pelIeHUEe B IPUKIAJAHBIX, B TOM YHCIE COLMAIbHO-DKOHOMMYECKHUX, 3aJadax.
3HaKOMCTBO C OCHOBaMM MAaTE€MaTUYECKOI'O aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO,
(OopMabHO-JIOTHYECKOT0 U KPEATUBHOTO MBINUIEHUS, (JOPMUPOBAHUIO YMEHUI pacro3HaBaTh
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IPOSIBIEHUS] 3aKOHOB MAaTeMaTHKU B HayKe, TEXHUKE M HcKyccTBe. OOydaromuecss y3HAIOT O
BBIJIAIOIINXCS pe3yabTaTax, MOJYyYCHHBIX B XOJ€ Pa3BUTHS MAaTeMaTHUKU KaKk HayKH, U 00 HX
aBTOpax.

CopnepxaTenpHo-MeToauYecKass JMHUA «MHOXKecTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TEOPUHM MHOXECTB M MaTEeMAaTUYECKOH JIOTUKHU. TeopeTHKO-MHO)KECTBEHHbIE
IIPEJICTaBICHNs] IPOHU3BIBAIOT BECh KypC WIKOJBHOM MaTeMaTWKM M IpejulararoT Haubosee
YHUBEPCAIbHBINA SI3bIK, OOBEAUHSIONIMI BCE pa3eiibl MaTeMAaTUKU U €€ INPUIOKEHHUM, OHU
CBSI3bIBAIOT pa3Hble MaTeMaTHYECKUE TUCLMILIIMHBI U UX MPUIIOKEHUS B eAnHOoe Lenoe. [loaromy
BRXHO JIaTh BO3MOXHOCTb OOydarolmleMycsl MOHHUMATb TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTeMaTUKH U HCIIOJIb30BaTh €T0 JIJIsl BRIPAKEHHSI CBOUX MBICIIEH. J[pyruM BaKHBIM
NPU3HAKOM MAaTEeMaTWKH KaK HayKd CJleQyeT NpU3HATh CBONCTBEHHYIO €W CTpOrocTh
000CHOBaHMH U CJI€I0BAHNE OIIPEACIEHHBIM MPaBHIIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C 2JIEMEHTaMU MaTeMaTU4YeCKOM JIOTMKH CHOCOOCTBYET PAa3BUTHUIO JIOTMUYECKOI'O MBbIIIJICHUS
00y4aromuxcsi, MO3BOJISIET UM CTPOUTH CBOM PACCYKICHHS Ha OCHOBE JIOTMYECKHMX IIPaBHJI,
(dopMHpyeT HABBIKM KPUTUIECKOTO MBIIIUICHUSI.

B yueOHOM Kypce «AureOpa n Hayaja MaTeMaTHYECKOTI0 aHaIM3a IPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJEIMPOBAHUS, KOTOpPblE IPHU3BaHbl CHOCOOCTBOBATH (HOPMHPOBAHUIO
HAaBBIKOB [TOCTPOECHMSI MOJIETIEN PEeabHBIX CUTYyallMi, UCCIEA0BAHUS 3TUX MOJEIEH ¢ MOMOILBIO
ammapara aiareOpbl U MaTeMaTH4YecKOro aHaln3a, WHTEPIPETAIlMH IOJYYEHHBIX pPEe3yJbTaToB.
Takue 3amaHus BIUICTEHbl B KaXXAbI M3 pa3/esioB MPOrpaMMbl, IMOCKOJIBKY BECh MaTepuall
y4eOHOro Kypca ILIMPOKO HCIOJIb3YyeTcs s pelleHHs] NpUKIaaHbIX 3ajnad. [Ipu pemenun
peaJIbHBIX MPAKTUYECKUX 3aa4 00y4daroluecs pa3BUBatOT HabJI0JaTeIbHOCTh, YMEHHE HAXOAUTh
3aKOHOMEPHOCTH, a0CTparupoBaTbcs, UCIOIb30BaTh aHAJIOTHIO, 00001IaTh 1 KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHusyercss B TIIpoliecce M3Yy4YeHHs BceX TeM YydeOHoro kypca «Anrebpa u Havaia
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3yuenue yuebHOro Kypca «Anredpa u Hauyajga MaTeMaTUYECKOT0 aHAJIN3a» OTBOAUTCS
272 gaca: B 10 ximacce — 136 yacos (4 yaca B Hezeno), B 11 kitacce — 136 yacoB (4 yaca B HEZICIIO).
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COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BBIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JIECSATUYHBIE JPOOU, MPOILEHTHI, OECKOHEUHBIE
nepuoauieckue apobu. Ilpumenenue apoOeil 1 MPOLEHTOB Ui pEIICHHs MPUKIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JeiictButenpHbple uncia. PanuoHanbHble M UMppalMOHANbHBIE Yucia. ApudMeTHuecKkue
OIepanyy ¢ JEHCTBUTEIBHBIMU 4YucIaMU. MoOAyib AEUCTBUTEIBHOIO YHUCIIA U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MNPUKHUJKA U OLEHKa pe3ysbrara
BBIYHCIICHUM.

Crenens ¢ nenbsiM nokasateneM. bunom HeroTona. Mcnonb3oBanue noaxosuieit popmsl
3anyucy JEHCTBUTENBHBIX YUCEN JUIsl PELICHUs TPAKTUYECKUX 3a]1a4 U NPEACTABICHUS 1aHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHU U €ro CBOMCTBA.

CreneHp ¢ palMOHABHBIM IIOKa3aTelleM U €€ CBOWMCTBA, CTENEHb C JACHCTBUTEIbHBIM
MIOKa3aTeJIeM.

Jlorapudwm gucia. CoiicTBa Jiorapudma. J[ecaTHIHBIC U HATYpATbHBIC JIOTAPUPMBL.

CuHyc, KOCUHYC, TaHI€HC, KOTAHI'€HC YHCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxkaecTBa M TOXKIECTBEHHbIE IpeoOpa3oBaHus. YpaBHEHHE, KOPEHb YpaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUsA-CIeICcTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBaA.

OCHOBHBIE METO/Ibl PEILICHHUS LIETIbIX U JPOOHO-pallMOHAIBHBIX YPaBHEHUN U HEPaBEHCTB.
MHorouseHs! OT OJHON IEPEMEHHOM. JleneHrne MHOro4wIeHa Ha MHOTO4YJIEH ¢ OcTaTKOM. Teopema
be3y. MHorousensl ¢ neiasiMu ko3 dunnentamu. Teopema Buera.

[TpeoOpa3oBaHys YMCIOBBIX BBIPAXKEHUM, COIEPIKALINX CTENEHU U KOPHH.

HppanmonaneHele ypaBHEHUSA. OCHOBHBIE METOBI PELICHHS UPPALMOHAIBHBIX YPABHEHUH.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PELICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, COlepKalIiX Jorapu@msl.

Jlorapudpmuueckue ypaBHeHHs. (OCHOBHBIE METOABI PEHICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHoMmerpudeckue (opmynsl. IIpeoOpa3zoBaHue TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemenne cucreMm IJMHEWHBIX ypaBHEHMH. MaTpuiia CUCTEMBI JIMHEWHBIX YpPaBHEHHU.
Onpenenurens MaTtpuipl 2X2, €ro Ie€OMETPUUYECKUH CMBICI M CBOMCTBA, BBIYMCIIEHUE €T0
3HAUEHUs, IPUMEHEHNUE OINPENEIUTENS Ul PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKJIAJAHBIX 337a4 C TOMOIIBIO CUCTEMBI JJUHEWMHBIX ypaBHEHUU. VccienoBanue moCTpOEHHOU
MO/JIEH C MTOMOIIBIO0 MAaTPHUIL U ONIpeAETUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaTbHOM CUTyallud C IMOMOINBIO YPaBHEHHMH U
HepaBeHCTB. [ [puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MaTEMaTHUECKUX 3a7a4 U 3a/1a4
U3 pa3IMyuHbIX 00JacTel HAyKU U peaibHOM JKU3HHU.

DyHKIUHN U TpadUuKH

OyHKIMsA, crnocodbl 3anaHus (QyHKuuu. B3anmuo obOpatnble (yHkiuu. Kommosuius
¢ynkuuit. ['paduk pynkunun. DnemeHTapHbIe Ipeodpa3zoBaHus IpapuKoB (HyHKIMMA.
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OO6nacth onpeeNneHns 1 MHOXKECTBO 3HaueHnd GyHkuuu. Hymu dynknuu. [ITpomexyTku
3HaKonocTossHcTBa. YETHble u Heu€THble ¢yHkuuu. Ilepmommueckue ¢ynkumu. [TpomexyTku
MOHOTOHHOCTH (pyHKIIMHU. MakcuMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUs PYHKIIMH HA IPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIIMU. DIIEMEHTapHOE UCCIIEOBaHUE U
MOCTPOCHUE UX TPAPHUKOB.

Crenennast QpyHKIMS ¢ HATypalbHBIM M IEJNBIM MOKaszareiaeMm. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduk KOpHsS n-0il cTenmeHu Kak (PyHKUHMU OOpaTHOW CTENEHU C HATypalbHBIM
MIOKa3aTeJEM.

[TokazarenbHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3zoBanue
rpadukoB QYHKIMIA TS pEIICHUsT ypAaBHEHUH.

TpuronomeTrpuyeckass OKpPYXKHOCTb, OINpPEIEICHHE TPUTOHOMETPUUYECKUX (QYHKIHN
YHMCJIIOBOI'O apIyMEHTA.

OyHKIUOHATIBHBIE 3aBUCUMOCTH B PEaJIbHBIX MPOIEccax U sBICHUSIX. [ paduku peabHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIE0BaTeNbHOCTEH. MeTol MaTeMaTH4eCKOn
UHAYKIMU. MOHOTOHHBIE M OTpPaHUYEHHBIE IOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHa/In3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmerndeckass U reoMeTpuueckas Iporpeccud. beckoHedHO — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH r€OMETPHUECKON MPOTPECCHU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. dDopMmyrna CIOXKHBIX MPOLIEHTOB.
Hcrionbs30BaHue NPOrpeccuu Ul pELIEHUS PEAVIbHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBable pyHKIINN U UX cBOicTBa. ToukM pazpeiBa. ACUMIOTOTHI TPadUKOB (PYHKIIHA.
CaoticTBa (hyHKIIMH HENMPEPBIBHBIX HA OTpe3Ke. MeToa MHTEPBAIOB sl pelIeHHs] HEPaBEHCTB.
[TprMeHeHre CBOMCTB HENPEPhIBHBIX (YHKIIUM ISl pelIeHus 3a1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMETpUIECKUil U (PU3NIeCKuit
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaguKy GpyHKIHH.

[TpousBoaHbIe NeMeHTapHBIX QyHKIMNA. [[por3BOIHAS CYMMBI, MPOU3BEICHHS, YACTHOTO U
KOMIO3UIMH (PYHKINH.

MHo:xecTBa U JIOTHKA

MHoXecTBO, Onepaluyd HajJ MHOXXECTBAaMU U MX cBoiicTBa. [{uarpammbl Diinepa—BeHHa.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAHUS PEabHBIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX Yy4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTHMYeCKOro  OOBEKTa,  CIEACTBHUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciia v BEIYMCICHUS

Harypanbable u mensle uncna. [IpumeHeHuMe NpPU3HAKOB JEIMMOCTH LEIBIX YHCEll,
HanOonpmmi oot nemutens (nanee — HOJl) m Hanmensiee odmee kpatHoe (mamee — HOK),
OCTaTKOB TI0 MOJTYJIIO, aliropuT™Ma EBKmIa 115 pereHus 3a1a4 B IETbIX YUCIIAX.

KommiekcHple uymcna. AnreOpandeckas W TpUTOHOMeTpuueckas (opmbl 3ammcu
KOMIUIEKCHOTO Yucia. ApudMETHYECKHe ONepaluu ¢ KOMIUIEKCHBIME unciamu. M3o0pakeHue
KOMIUIEKCHBIX YHCEJI Ha KOOpIUHATHOM MtockocTh. Popmyna Myaspa. KopHu n-oii cTenenu u3
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KOMIUIEKCHOTO uucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YMCeN [UIsl pelleHuss (PU3NYECKUX U
r€OMETPUYECKUX 3a1a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPAaBHEHUI U HEPABEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPABHEHUH C MOMOILIBI0 TPUTOHOMETPUYECKOM
OKpPYXHOCTH. Pellienne TpuroHoMeTpu4ecKiux HEPaBEHCTB.

OcHOBHBIE METOJIbI PEILICHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAIBHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEW PALlMOHAIBHBIX, UPPALIMOHAIBHBIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPAaBHEHHH.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IAPAMETPAMH.

[IpuMeHeHne ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEeMAaTHYECKUX 3a1ad U
3aJa4 M3 PA3NMYHBIX OOJIACTeH HAYKH W PEaTbHON >KM3HM, WHTEPHpPETAlHs IOJTy4YeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPAaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckne GyHKINHU, UX CBOHCTBA U TpauKH.

['padmyeckue MeTO b1 pellieHrs ypaBHEHUH U HepaBeHCTB. [ paduueckre MeToAbI peleHus
3a/1a4 C mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAaHUS IPOLIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT IPU PELICHUH 3a/1a4 U3 IPYrUuX yUeOHBIX MPEAMETOB U peaIbHON HKU3HU.

Hauvana maTemMaTnueckoro anajamsa

[TpuMeHeHne MPOM3BOAHOM K UCCIEI0BaHUIO (PYHKIIUH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenre HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

[IpuMeHeHre NPOU3BOAHON Al HAXOXKACHMS HAWIY4IIEro PpEeuIeHHs B MPHUKIaJHbIX
3ajadax, JJIs OIpEJeNIeHUs] CKOPOCTH U YCKOPEHHUs Ipoliecca, 3aAaHHOro (opmynoi wiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBooOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpuuecknii cMbICI UHTETpalla. BeuncieHne onpenenéHHoro nHTerpaia
no ¢popmyine Herorona-Jleitbauna.

[IpumeHeHue wWHTErpana JUIsi HAXOXKAEHUS IUIOMaAed IJIOCKUX @uryp u 00BbEMOB
F€OMETPUUECKUX Tell.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBAaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.
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I[INTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EGPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCcKOro BOCIUTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUMU  OO0ydYarollerocs Kak akTUBHOTO U
OTBETCTBEHHOI'0 4JIEHa POCCHIMCKOro OOIIECTBA, MPEACTABICHUE O MaTEMaTHUYECKUX OCHOBAX
(YHKIIMOHUPOBAHHS PA3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYyp TpakJaHCKOTO oOIIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHWE B3aUMOJICWCTBOBATH C COIMAIBLHBIMH WHCTUTYTAMHU B
COOTBETCTBUU C UX (PYHKIUSIMHU U Ha3HAYCHUEM;

2) NaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON T'PakJTaHCKON MIEHTUYHOCTH, YBaXKEHUS K MPOIIIOMY U
HACTOAILIEMY POCCUWCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHKEHHUSIM POCCUMCKUX
MaTE€MaTUKOB M POCCUUCKOW MAaTEMAaTHYECKOW IIKOJIblI, UCIOJIb30BAHUE 3TUX JIOCTUKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

OCO3HAaHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOI'0 CO3HAHMS, TUUYECKOr0 MOBEACHUS, CBI3AHHOTO C NMPAKTHYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U AESTENbHOCThIO YYEHOI'O, OCO3HAHME JMYHOIO BKJaJa B IMOCTPOEHUE
YCTOMYMBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOUas ICTETUKY MATEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEIICHUN, PacCyKICHHI, BOCIPUUMYHBOCTh K MATEMATHUYECKUM acleKTam
pa3IMYHBIX BHJIOB HCKYCCTBA,

5) pu3nveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI PUMEHSATH MaTEMATHUECKHE 3HAHUSI B MHTEpecax 37J0POBOTO
u Oe3omacHOro oOpasza *H3HH, OTBETCTBEHHOE OTHOILIEHHE K CBOEMY 3/I0POBBIO (310pOBOE
MUTaHue, COATaHCUPOBAHHBIA PEKUM 3aHATUN U OTIbIXA, peryisipHas Gpu3ndeckas akTUBHOCTB),
¢u3nYeCKOe COBEPILICHCTBOBAHUE MPH 3aHATUSAX CIIOPTUBHO-03/I0POBUTENBHOM 1€ATEIbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYNly, OCO3HAHHE IIEHHOCTH TPYIO0Jt00Us, UHTEpEC K pa3inuHbIM cepam
MpoECCUOHAIBHON ACSTEIIbHOCTH, CBS3aHHBIM C MAaTEMAaTUKOW U €€ MPUIOKEHUSIMH, YMECHUE
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oynmymiel mnpodeccmr W peamu30BBIBATH COOCTBEHHBIS
JKU3HEHHBIE TJIaHbl, TOTOBHOCTh M CIOCOOHOCTh K MaTeMaTH4ecKoMy OOpa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTHIECKON HAIIPABICHHOCTH;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIbTYpbl, TOHUMaHHE BIHUSHUS COLHUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLHMAIbHOW Cpelbl, OCO3HAHUE
rJ100abHOT0 XapaKTepa IKOJIOTUYECKUX Po0IieM, OpUeHTAIHs Ha TPUMEHEHNE MaTeMaTHYECKUX
3HAHUU JIJIS pellieHus 3a/1a4 B 00JIaCTH OKpY’Kalollel cpe/ibl, INTAaHUPOBAHKUE TIOCTYIKOB U OIICHKU
MX BO3MOXKHBIX TTOCIIEICTBUM JIJISl OKPYXKAIOILEN CPeIbl;

8) neHHOCTH HAYYHOI'0 NO3HAHMA:
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C(OPMHPOBAHHOCTE MHUPOBO33PEHHUS, COOTBETCTBYIOILIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTHUKH, NOHUMAHHE MAaTEMaTWYeCKON HayKH Kak cdepsl
YeJI0BEUYECKON JESTEIbHOCTH, 3TANlOB €€ pa3BUTUS U 3HAYUMOCTHU JUIs pa3BUTHS LIMBUIIU3ALIUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKU U MATEMaTU4YECKOU KyIbTYPOU KaK CPEICTBOM IO3HAHMS MUPA,
TOTOBHOCTH OCYILECTBIIATH MPOEKTHYIO M UCCIIEN0BATEIBCKYIO NE€ATEIbHOCTD MHANBHYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble JJornveckue aelCTBUSA:

BBISIBIIAT M XapaKTEPU30BaTh CYIIECTBCHHBIC IPU3HAKH MaTEMaTHYECKUX OOBEKTOB,
MOHITHM, OTHOIICHUNH MEXIYy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAENCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBCHHBIN NpPH3HAK KIACCU(PUKANNUA, OCHOBAHUS JUII 000OIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOTO aHAJIN3A;

BOCIPUHUMATh, (HOpPMYIHpPOBaTh W MPEOOPa3OBBIBATH CYXKIEHUS: YTBEpPAUTEIbHBbIC U
OTpUIATENIbHbIC, EAMHUYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBJISITH MAaTEMAaTHYCCKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTHBOpEUUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPKACHHSIX, TNpeajiaraTb KPUTEPUU IS BBISBICHUSA
3aKOHOMEPHOCTEW U IPOTUBOPECUHIA;

JienaTh BBIBOJbBI C MCIHOJIb30BAHUEM 33aKOHOB JIOTMKH, AEAYKTHBHBIX M HMHJIYKTHBHBIX
YMO3aKJIFOUeHHU M, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITEIBLHO JOKA3aTEeICTBA MATEMATHUYECKUX YTBEPKIACHUMN (TIPSIMBIE U OT
MPOTUBHOTO), BBICTpAaWBaTh AapryMEHTAIlMIO, TPUBOJUTH MPUMEPHI H  KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXJACHHSI U BHIBOJIBI;

BbIOMpATh CIIOCO0 pelieHns yueOHo! 3a1auk (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHMUS,
BBIOMPATh HaNOOJIee MOIXOIAIINN C YUETOM CAaMOCTOATENLHO BBIICIEHHBIX KPUTEPUEB).

ba3oBble uccienoBaTelbCKHE JeiiCTBHS:

HCIOJIb30BaTh BOIMPOCHI KaK UCCIIEI0BATENIbCKUI HHCTPYMEHT MO3HaHUsI, (OPMYyITHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHE TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE H JaHHOE,
(GbopMHUPOBATH TUTIOTE3Y, APTYMEHTHPOBATH CBOIO TMO3UIMIO, MHEHHE,

MPOBOJIUTh  CAMOCTOSTENIbHO  CIUIAHUPOBAHHBIA  JKCIIEPUMEHT, MCCIEJOBAHHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEeKTa, SBIEHUS, IMPOIIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSTENIbHO (hOpMyIIUpOBaTH 00OOIIECHUS ¥ BBIBOJBI IO pe3yJbTaTaM MPOBEAEHHOTO
HAOIIO/IEHUSI, UCCIIeIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOTYYCHHBIX PE3yIbTaTOB, BBIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE TMPOIIECCA, a TAKXKE BBIABUTATH MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISBJISITH JeUIUTHI HHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX I OTBETa Ha BOIPOC M IS
pEIICHUS 3aa9H;

BBIOMpAaTh MH(POpPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIIOB, aHAJIM3WPOBATH,
CUCTEeMATU3UPOBAaTh W HMHTEPHPETUPOBATH HMH(POPMAIMIO pPA3TUUYHBIX BHJIOB U  (QopM
MIPE/ICTABIICHHUS;
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CTPYKTYpUPOBaTh HH)OPMALIUIO, IPEACTABIATH €€ B Pa3IMYHBIX (POPMax, HIUTIOCTPHPOBATH
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM 1O CaMOCTOATENBHO  C(HOPMYIUPOBAHHBIM
KPHUTEPHUSIM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TelcTBUS

O0menue:

BOCIIPUHUMATh M (OPMYJIUPOBATH CYXJICHHUS B COOTBETCTBHHM C YCIOBHSAMH M ICIISIMHU
OOIICHMS, SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOKO TOYKY 3PEHHUS B YCTHBIX WM IMHChMEHHBIX
TCKCTaX, AaBaThb IIOACHCHUS 110 XOI[y pemeHI/m 3aJa4u, KOMMGHTI/IPOBaTB HOqueHHBIfI pe3yﬂLTaT;

B XOJIe OOCYXICHHSI 3a/1aBaTh BOIPOCHI MO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBbI,
pelaeMoi 3a/1auu, BBICKA3bIBaTh HJICH, HAICJICHHBIC HA IMOMCK PELICHHS, COMOCTaBJIATh CBOU
CYXJICHUS C CYKICHUSAMU JPYrHMX YYaCTHHKOB JUAIOTa, OOHAPY>KUBATh PAa3JIM4YMe U CXOJCTBO
MO3UIUH, B KOPPEKTHOH hopMe GOpMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

HpeIlCTaBJ'IHTB pe3yJII)TaTI)I pemeHI/m 3aJda4u, BKCHepI/IMCHTa, HCcCJIe10BaHUsA, HpO@KTa,
CaMOCTOSITENILHO BRIOUPATh (POPMAT BBICTYIUICHHS C YIETOM 3aj1a4 MPE3CHTAIMU U OCOOCHHOCTEH
ayJUTOPHUH.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranu3anus:

COCTABJIATh IUIAH, aJIFOPUTM pEIeHHs 3a/auyd, BBIOMpATh CIOCOO peleHHs ¢ y4ETOM
UMEIOLINXCSA PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U KOPPEKTHUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOpMALIUU.

CaMOKOHTPOJIb, SJMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJIETh HAaBBIKAMU MTO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
U MBICIUTENbHBIX TPOIECCOB, HX pPE3yJbTaTOB, BJAJAETh CHOCOOAMH CaMOIIPOBEPKU,
CaMOKOHTPOJIS IIpOIecca U pe3ysibTaTa pelleHns MaTeMaTHUeCcKOH 3aauu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3a/ayd, BHOCUTH
KOPPEKTHBBI B J€SITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAWJCHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yNbTATa IIEJIN U YCIOBUIM, OOBSACHATH MPUUYHHBI TOCTHKEHUS
WIA HEJAOCTHXKEHMsS pe3yJbTaTOB JIEATEIbHOCTH, HAaXOIUTh OIMIMOKY, JaBaTh OLICHKY
npUOOPETEHHOMY OTIBITY.

CoBMecTHas 1eSITeJIbHOCTD:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBAa KOMaHAHON W MHIUBUAYaIbHOW pabOThI IpU
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pPabOTHI, paclpeleniTbh BHIbl padoT, JOrOBApHBATHCS, OOCYXIATh
MIPOIIECC U PE3YNbTAT paboThl, 00001IaTh MHEHHUS HECKOIBKHX JIFOJICH;

y4acTBOBaTh B IpyNMNOBBIX (hopMax paboThl (00CyXkaeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» M HHBIE), BBIITOJIHATH CBOIO YAaCTh paOOTHl M KOOPAUHUPOBATH CBOH ACUCTBUS C IPYTUMU
YJIeHAMHU KOMaHJblI, OLIEHWBATh KAayecTBO CBOETO BKJaja B OOMIMH MPOIYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUSI.

IMPEJIMETHBIE PE3YJIBTATDBI
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K xonmy oOydenuss B 10 kj1acce OOyYarOIIMIiCS TONYYHT CIEAYIOMHUE TMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa ¥ Haudana
MaTEMaTUYECKOI0 aHaJIu3a:

Yuciia 1 BBIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAIBHOE YHCIIO, OECKOHEUHAs! TIeprUoAnYecKas
IpoOb, MPOIEHTHI, WPPAHMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCHCTBUTEIHHBIX
qKCcesl, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

MPUMEHSTH IPOOH U MPOLIEHTHI JJIsl PeIICHUs MPUKIAIHBIX 3a/1a4 U3 PA3IMYHBIX OTpaciiel
3HAHUU U peaJbHOU KU3HU;

OPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, MPaBHJIA OKPYIJICHUS, MPUKUIKY M OLEHKY
pe3yJibTaTa BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH IOHSATHEM: CTENEeHb C IeJIbIM IOKa3aTelieM, HCIO0Jb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN IS PEHICHHUS MPaKTHYEeCKUX 3ajad U
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YPMETHUECKUI KOPEHb HATYPAIBbHOM CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBLHBIM ITOKA3aTelNeM;

CBOOOZHO OMNEpUPOBATH MOHATHUSAMU: JOrapudM 4YHUCHIa, JECATHYHbIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOJHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOTO apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOXKAECTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE
YpaBHEHUS U YPaBHEHUS-CIEICTBUS, PABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEIICHUs] HEPABEHCTB;

CBOOOJHO ONEpUPOBAaTh MOHATHUAMU: MHOTOWIEH OT OJHOM NEPEMEHHOM, MHOTOYJIEH C
LEeNBIMU K03 (hUIIeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSITh JIeJIEeHHe MHOTOWIEHa Ha MHOTOUWIEH
C ocTaTKoM, TeopeMy be3y u Teopemy Buera i pemenns 3anay;

CBOOOAHO ONEpUpOBaThb MOHATUSIMM: CHCTEMa JIMHEWHBIX YpaBHEHMH, Marpula,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero TreOMeTpPUYECKUH CMBICH, HCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Juid BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEIESIUTENN IS PELIECHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pPEajbHbIE CUTyallUd C IOMOIIBI) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEIOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIIbI0 MAaTpull U
oTpeeNnuTeNel, UHTePIPETUPOBATh MOIYYEHHBII pe3ylbTarT;

UCIOJIb30BaTh CBOMCTBA JEMCTBUI ¢ KOPHSAMH JUIsl TpeoOpa30BaHusl BRIPAKEHUI;

BBIMOJIHATh ~ MIPeOOpa30OBaHUSl  YHCIOBBIX  BBIPAKEHHMH, COJEpXKAIUX CTENEeHH C
palroHaIbHBIM TIOKa3aTeNeM;

UCIIONIb30BaTh  CBOWCTBA JIorapu(MoB i  NIpeoOpa3oBaHUs  JIOTapUPMUUYECKHX
BBIPAKECHMUI;

CBOOOJTHO ~ ONEpPUpPOBAaTH  MOHATUAMHU:  HppAalMOHANbHbIE,  IOKa3aTelbHbIE U
JorapuMHuyUecKre ypaBHEHMsI, HAXOJUTh WX PELICHHS C MOMOUIbI0 PaBHOCUIIBHBIX MEPEXO0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEH;

OPUMEHSATh  OCHOBHBIE  TpUTOHOMETpudeckue (opMyasl i mpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUH;
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CBOOOJTHO ONEpPUPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHUE, IPUMEHATh
HE00X0uMbIe (POPMYITBI ISl PEILICHHSI OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YpaBHEHUH;

MOJICNIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTAaBIATH BBIPAKEHUS,
YPaBHEHMsI, HEpPaBEHCTBAa [0 YCIOBHIO 3a/auM, MCCIEJ0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM almapaTa anreOpsl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHS, CHOCOOBI 3amaHus (YHKIWH, B3aUMHO
oOpatHble (QYHKIIUH, KOMIO3UIMS (PYHKIUH, rpaduk (QYHKIMH, BBIMOJIHATH ASJIEMEHTapHbBIC
npeoOpa3oBanusi rpaduKoB PYHKITUH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH ONPEACICHUS M MHOXKECTBO 3HAYCHUI
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO ONEpPUPOBATH MOHATHSAMU: YETHBIE M HEUETHBIC (DYHKIUM, NEPUOTUYECKUE
(GyHKLIMH, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMHM, MAaKCUMyMbl W MHUHUMYMBI (YHKLUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHAMHU: CTENEHHass (DYHKIHMS C HATypaJbHBIM M LEJIBIM
nokasaresueM, rpaduk CTeNeHHON (YHKLUMU C HaTypajbHBIM M LEJbIM IOKa3aTeneM, rpapuk
KOPHS N-0i CTENeH! KaK (YHKIUU 0OpaTHOM CTENEeHU C HaTypallbHbIM IIOKa3aTeIeM;

ONEpPHPOBATh TOHATHAMM: JIMHEWHAs, KBaJpaTU4YHAs W JAPOOHO-IMHEHHAs (YHKIHH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIIOBAaHHUE U TIOCTPOCHUE UX TPapUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTellbHas M Jorapupmuueckas (yHKLUUHU, UX
CBO¥CTBA U IrpadMKu, UCIIOIb30BaTh UX I'padUKy JUIsl peLICHHs YpaBHEHUI;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHYECKAS OKPY)KHOCTb, OIPE/ICICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YUCIIOBOTO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIMH A7 UCCIEI0BaHMs IPOLIECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M pealbHOW KHU3HM, BbIpaxaTh (opMyIaMu
3aBHCUMOCTH MEX/1Y BETUINHAMH,

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMeTHdecKas U TeoMeTpuYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUUECcKasi MPOrPeccHs, TMHEHHBIN U SKCIIOHEHIIMAIBHBIM POCT,
(dopMyIa CI0XHBIX MPOIIEHTOB, UMETh NIPEJCTABIICHHE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH JUTS PEHICHUS PEATBbHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MHOHATHSAMM:  IOCJEAOBAaTENBHOCTh, CHOCOOBI  3a/laHUs
M0CJIEeI0BAaTeIbHOCTENH, MOHOTOHHbBIE M OIpaHMYEHHBIE ITOCIIE0BATENIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUST MATEMaTHYECKOTO aHAJTN3a KaK aHaji3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(byHKLIMHY, aCUMIOTOTHI Tpaduka QyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbIBHas Ha OTpe3Ke, NPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIHUH JIJIsl pelIeHus 3a/1ay;

CBOOOJTHO OTEpUPOBATh TMOHITHUSAMHU: TiepBas W BTOpas TPOHM3BOIHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIISATH IPOU3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO M KOMIIO3ULIMH ABYX (DYHKIIUH,
3HATh MPOU3BOIHBIC AIEMEHTAPHBIX (DYHKITHIA;

UCTIOJIF30BaTh TEOMETPUUICCKHUI U (PU3UICCKUIN CMBICI IIPOU3BOIHOM ISl PEIICHHS 3a/1a.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPUPOBATH MOHATHSIMU: MHOXECTBO, OTIEpPAllUU HaJl MHOKECTBAMH;
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HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN alliapaT Ul ONMCAHUS PEaIbHBIX ITPOLIECCOB U
SIBJICHUM, TIPU PEIICHUH 3a]a4 U3 APYTHX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBATH MOHATHSAMM: OIpEIeNeHHe, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIBHBIC YpPaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJacce 0Oy4arOIIMICS MOMYYHUT CIEAYIOIIME IMPEIMETHBIE
pe3yJbTaThl 1O OTICIBHBIM TeMaM padoyeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJI0€ YHCIO, MHOXECTBa
HaTypaJIbHBIX M LENbIX YHMCEJ, UCIIOIb30BaTh NMPU3HAKU Aeaumoctu nenslx yucen, HOJ[ u HOK
HaTypaJIbHBIX YMCEIl JJIs PEIIEHUS 3a1a4, IPUMEHATh aIrOpuT™M EBKna;

cBOOOJTHO OIIEPUPOBATH MOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpAJIbHbIEC YHCIIA B
Pa3JIMYHBIX TO3UIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXXECTBO KOMILJIEKCHBIX
qucell, MPeICTaBIATh KOMIIJICKCHBIE YHCIIA B alreOpandeckoil 1 TpPUrOHOMETPUYECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON IJIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMM:  HMPPALMOHAIBHBIE,  IIOKa3aTeJIbHbIE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH NpH peIIeHUH TPUTOHOMETPUUYECKOIO YPaBHEHHUS;

CBOOOZHO OIEpPUPOBaTh IOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHATH
HE00X0AuMBbIe (POPMYIIBI TS PEIICHHSI OCHOBHBIX THIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OINEPHUPOBAThH MOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPAaBHEHUI U HEPABEHCTB,
PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELICHU CUCTEMBI U1 COBOKYITHOCTEU
palMOHANIbHBIX, HUPPALMOHAIbHBIX, IOKA3aTEJbHBIX M JIOTapU(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoHalbHble, HPPALMOHAIbHbIE, I[OKa3aTeJdbHblE, JorapuMUUEeCKue |
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COJAEp KAILINE MOLYJIN U [TapaMeTPBbIL;

MPUMEHSTH IpauuecKue METO/IbI JUIs pEIIeHNs ypaBHEHUI U HEPABEHCTB, a TaKXKe 3a/1a4 C
rapamMeTpamu;

MOJENUPOBaTh peaJbHblE CUTYyallMM Ha s3bIKe aiareOpbl, COCTAaBIATH BBIPAXKEHUS,
YpaBHEHUsI, HEPABECHCTBA U UX CUCTEMBI 110 YCIOBUIO 3a/1a4U, UCCIIE0BATh IIOCTPOCHHBIE MOAEIIN
C MCIOJIb30BAaHUEM alllapara aireopbl, UHTEPIPETUPOBATH NOJYyYEHHBIN pe3ysbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHUI C MOMOULIbIO 3JEMEHTApHOIO HCCIEIOBaHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA,

CTPOUTH T€OMETpUYECcKre 00pa3bl ypaBHEHHUI U HEPABEHCTB HAa KOOPAMHATHOM IIOCKOCTH;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: IpaUKH TPUTOHOMETPUUECKUX (YHKIIHIA;

NPUMEHATH QYHKIMU U1 MOACTUPOBAHUS U UCCIEIOBAHUS PEATbHBIX MPOLIECCOB.

Hayana mareMaTH4ecKoOro aHajmsa:

UCIIOJIb30BaTh IPOU3BOJHYIO U HCCIeAOBaHHUS (GYHKIUM HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HanOoJbllIee 1 HAaUMEHbIlIee 3HauUeHHs (PYHKIIMHM HEePEephIBHON Ha OTPE3KE;
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UCTIOJIF30BATh MPOU3BOAHYIO IS HAXOXICHUS HAMIYYIIETO PEIICHHs B MPUKIATHBIX, B
TOM YHCJIE€ COIUAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJsi ONPEACNCHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 GOPMYIION UITH TPaPUKOM;

CBOOOJTHO OTIEPUPOBATh MOHIATUAMU: IEPBOOOPA3HAsI, ONPEEIEHHBIA HHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH UHTErpan mo ¢opmyne Hproorona-
JleriOnuma;

HAXOJWTh IJIOMAIH IIOCKUX (QUTYpP U 0OBEMBI TENT ¢ TOMOIIBIO UHTETPAJIa;

UMETh MPEJCTABICHHE O MaTEeMAaTHYECKOM MOJICIIMPOBAHUHM Ha TPUMEpPE COCTABJICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

pelaTh MPUKIAJHBIE 33Ja49id, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMHU MAaTEMAaTHYECKOTO aHAIIK3a.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMPOrpamMMbI Bcero Konrpoanneie  TIpaxTuieckue oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LEJIbIM I10Ka3aTeIeM
3 Apudmernaecknii KOpeHb N-0i CTEIICHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarenpHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 13 1
JlorapudmMuueckne ypaBHEHHs
6 TpuroHomeTpuueckue BoIpaXeHus U 2 1
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
8 HenpepsiBable pynkiuu. [IponszBoanas 20 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3 A 5 5
3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10 0
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11 KJIACC

KoanuyecTBO yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
n/n NMPOrpamMMbI Bcero Konrpoanneie  TIpaxTuieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
| HccnenoBanmne GyHKIHIA ¢ TOMOIIBIO 2 |
MIPOU3BOIHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku TpUrOHOMETPHUECKUX (HYHKIIHHA. 14 |
TpuronomeTpuueckre HEPaBEHCTBA
4 HppannonanbHbie, MoKazaTeIbHbIE U 24 1
norapu(MUYEeCKUEe HEPAaBEHCTBA
5 KomMmekcHbie unciia 10 1
6 HarypanbHble u niensle yucna 10 1
Cucrembl palluOHAIBHBIX, HPPAITMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUuX 12 1
YpaBHEHUU
8 3azauu ¢ mapaMmeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 16 5
3HAHUUI
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 136 10 0
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