MHHOACHUTEJIBHASA 3AIIMCKA

VYuebublii Kypc «Anrebpa M Hayajla MaTeMaTHYECKOTO AHAIM3a» SIBISACTCS OJHUM W3
HamOoJiee 3HAYMMBIX B TIPOTpaMMeE CPEIHEro OOIIero 0oOpa3oBaHUs, MOCKOJBKY, C OIHOU
CTOpPOHBI, OH 00€CNEeYnBaeT HMHCTPYMEHTAIBbHYIO 0a3y /Ui HW3Yy4eHHsS BCEX E€CTECTBEHHO-
HAyYHBIX KYpCOB, a C JPYroil CTOPOHBI, (POpMHUpPYET JIOTHYECKOE M aOCTPAaKTHOE MBIIIJICHUE
oOyJaromuxcss Ha ypOBHE, HEOOXOJMMOM i OCBOCHHS WH(POPMATHUKH, OOIIECTBO3HAHUS,
UCTOPHH, CIIOBECHOCTH MW JAPYI'MX JAUCHUIUIMH. B paMkax maHHOro y4eOHOTO Kypca
oOyyJaromuecst OBJIQJICBAIOT  YHHUBEPCAJIbHBIM  SI3BIKOM COBPEMEHHOW HAyKH, KOTOpas
(dbopMynupyeT CBOM IOCTHKEHUSI B MaTeMaTUYeCcKoi popme.

VY4eOHblii Kypc anreOpbl M HadaJl MaTEeMaTHYECKOTO aHaln3a 3aKJIaJbIBA€T OCHOBY IS
YCHENIHOTO OBJIAJICHUsI 3aKOHaMH (PU3UKH, XUMHH, OHWOJIOTHMH, TIOHUMAaHUS OCHOBHBIX
TEHJICHIIUM Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOM >KU3HU, TO3BOJISIET OPUEHTUPOBATHCA B
COBPEMEHHBIX HHU(PPOBBIX M KOMIIBIOTEPHBIX TEXHOJOTHAX, YBEPEHHO HCIOJIb30BATh HMX IS
nanbpHEemero oOpa3oBaHMsi W B TOBCEHEBHOW KW3HU. B TO ke Bpems OBJIaJCHHE
aO0CTPaKTHBIMHU M JIOTHYECKH CTPOTUMU KOHCTPYKIIUSMH alIreOpbl U MaTeMaTHYEeCKOTO aHaIH3a
pa3BUBAaE€T YMEHHE HAXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTUHHOCTH, JOKa3bIBaTh
YTBEPKJICHHS C TIOMOIIBIO MHAYKIIMK M PAacCyXAaTh ACTYKTUBHO, MCIIOJIL30BaTh 0000IIEeHNE U
KOHKPETH3allUi0, a0CTparupoBaHWE W aHAJIOTHIO, (OPMHUpPYET KpPEaTHUBHOE U KPUTHUUYECKOE
MEIIIICHUE.

B xone wusydenust yueOHOro kypca «Anredpa M Hadajga MaTeMaTHUYECKOrO aHalnu3a»
oOyyaroniyecs: TOJy4alOT HOBBIA ONBIT pPELIEHUS NPUKIATHBIX 33734, CAMOCTOSITELHOTO
MIOCTPOCHUSI MAaTEMaTUYECKUX MOJENEeH peanbHbIX CUTyalWd, WHTEPIPETAllMH MOJy4YE€HHBIX
pElIeHU, 3HAaKOMSTCS C MpUMepaMu MaTeMaTH4YeCKUX 3aKOHOMEPHOCTEH B MPUPOJIE, HAYKEe U
HCKYCCTBE, C BBLAAIOIIMMHUCA MAaTEMaTHUECKUMHU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc 007a7aeT 3HAYUTENbHBIM BOCHHUTATEIbHBIM MOTEHIUAIOM, KOTOPBIN
peanin3yeTcsi Kak uepe3 ydeOHBbIH MarepHuall, CHOCOOCTBYIOMIMI (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pEHHUsA, TaKk W uepe3 creunduky ydeOHOM  JesITenbHOCTH, TpeOdyrouiei
MPOJIOJDKUTENIFHOM ~ KOHLEHTPAallMd  BHUMAaHUS, CaMOCTOSATEIbHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YCHHbIN pe3ysbTar.

B ocnHoBe meToauku 06y‘IeHI/I${ anre6pe N HadYajJlaM MaTCMaTH4YCCKOI'O aHaJu3a JICKHT
JIeSATSIIbHOCTHBIM IIPHUHLIUII 06yquI/1;1.

B ctpykType yuebHoro Kypca «Anredpa U Hadyaiaa MaTeMaTHUYECKOTO aHaJIM3a» BbIIEICHBI
CIIEAYIOIINE COJAEPIKATEIbHO-METOJMUeCKUe JUHUU: «YHucna u BblYMCHCHU», «DYHKIMM U
rpadukuy, «YpaBHEHUs U HepaBeHCTBa», «Havana maremaTnueckoro aHanusa», «MHOXecTBa U
Joruka». Bce OCHOBHBIE COAEpKATEIBHO-METOAUUECKUE JMHUM HM3Y4arOTCS Ha IPOTSHKEHHUH
JBYX JIeT 0Oy4eHHs Ha YpOBHE CPEIHEro oOIero oopa3oBaHUs, €CTECTBEHHO JIOTOJIHSASA JPYT
Jpyra W TOCTENEHHO Hachllaschb HOBBIMU TeMaMM M pasjenamu. JlaHHbBIA yueOHbIM Kypc
SBIIICTCSI MHTETPATUBHBIM, IIOCKOJIBKY OOBEAMHSAET B cebe cojaep)KaHHe HECKOJIbKUX
MaTeMaTU4YeCKUX TUCLMIUIMH, TaKUX Kak anareOpa, TPUTOHOMETpHUs, MaTeMaTHYECKUM aHaius,
TEOpHUs MHOXKECTB, MaremMaThyeckas Jjoruka u apyrue. Ilo mepe Toro kak oOyuarommecs
OBJIaZIEBAIOT BcE Oojiee MIMPOKUM MaTeMaTHUECKUM amaparoM, y HHX MOCIEI0BaTeIbHO
(opMHUpYyeTCsT ¥ COBEPLICHCTBYETCS yYMEHHE CTPOUTh MAaTEeMaTH4YeCKyl0 MOJIeNb pealbHOU
CUTYyalluu, NMPUMEHATh 3HAHUS, MOJYYEHHBbIE NMPU HM3Y4EHUH Y4eOHOro Kypca, Al perieHHs



CaMOCTOSITENIBHO C(HOPMYIIMPOBAHHONW MaTeMaTUYeCKOW 3aJayd, a 3aTeM HWHTEPIPETHPOBATH
CBOU OTBET.

COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEIH JIMHUSA «Yucia n BBIYUCIICHUA» 3aBCpuiacT
(hopMHpOBaHHE HABBIKOB HCIOJIB30BAHUS JCHCTBUTEIBHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
YpOBHE OCHOBHOTO 00mIero odpasoBanus. Ha ypoBHe cpemnero oOmiero oOpasoBaHus 0coboe
BHUMAHHC YICIACTCA (1)OpMI/Ip0BaHI/IIO HAaBBIKOB pallMOHAJIbHBIX BI)I‘IPICJ'ICHHfI, BKIIHOYUAKOIIINX B
ce0si MCIOJIb30BAHUE PA3IMYHBIX (OPM 3alUCH YHCIA, YMEHHE JIeNaTh NPUKUIKY, BBITIOJIHSTH
HpI/I6JII/I)KéHHI)Ie BBIYUCJICHUSA, OLCHHUBATD YU CJIOBBIC BBIPAXKCHUA, pa6OTaTb C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMBIE 06yanOHIHMC$I MHOJKXCCTBA HATYPAJbHBIX, LECJbIX, PAlUOHAJIBHBIX H
I[GI\/JICTBI/ITGJH)HI)IX qucel AOIIOJHAKTCI MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M U3 3THUX
MHOKECTB PacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIel(DUUYSCKUE 3a/Iaud U OTICpAIUu: JelICHUE
HAIeJlo, OINEpUpPOBAaHUE OCTAaTKaMH Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOWCTBa
pallMOHAJIBHBIX W UPPAUOHAIIBHBIX YHCECII, apI/I(l)MeTI/ILICCKI/IG orncpanrm, a TAKKEC H3BJICUCHUC
KOpHA HaTypaJ'II)HOI\/JI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX qUCeII. Bnaroz[apfl
MOCJICJIOBATEIFHOMY  PAaCIIUPCHHWIO  Kpyra  HUCHOJB3YeMBIX  9HCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMM ~MX TpPUMEHEHMs] JJIs pelIeHHus pa3IuyHbIX 3a7ad  (Qopmupyercs
nNpeaACTaBJICHUE O CAMHCTBC MATCMATHKW KaK HAayKu H eé poJin B IOCTPOCHUU Moneneﬁ
peanbHOTO MUPA, MIUPOKO UCTIOIB3YIOTCS 0000IIeHNe U KOHKPETHU3AIHSI.

JIluaus «YpaBHEHHsS] U HEPABEHCTBA» peaU3yeTcsl Ha MPOTSHKEHUH BCEro OO0ydeHHs Ha
YpOBHE cpemHero ooOmero o0pa3oBaHMs, TIOCKOJIBKY B KaxAoM pasnene [IporpaMmer
MPEIYCMOTPEHO PEIICHHE COOTBETCTBYIONINX 3a1ad. B pe3ynprare oOydaromuecs: OBIIaIeBalOT
pa3IMYHBIMU ~ METOJAMHU  PEIICHUS PAlMOHAIBHBIX, HMPPAIUOHAIBHBIX, ITOKA3aTEIbHBIX,
norapu(MUYECKUX U TPUTOHOMETPUUYECKHX YPaBHEHWH, HEPABEHCTB M CHCTEM, a TAKXKe 3aj1ad,
cozepKamux mapamerpsl. [lolydeHHBIE YMEHHUs IIHPOKO HCIIOJB3YIOTCS TPU HUCCICIOBAHHH
(GYHKIUH C TTOMOIIBIO TPOU3BOIHOM, MTPU PEIICHUN MTPUKJIAIHBIX 337a4 U 3a7a4 Ha HaX0XKICHUE
HaMOOJIBIINX U HAMMEHBIINX 3HaUeHUH (yHKIMU. [laHHAs cojepiKaTeNbHas JTMHUS BKIIIOYACT B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH Pacd€rsl 1Mo QGopMyliaM, MpeoOpa3oBaHUS
paIMOHATLHBIX, UPPALNUOHATIBHBIX H TPUTOHOMETPUYECKUX BBIPAKEHUH, a TAKXKE BBIPAKCHUIA,
coliepKamux creneHn u Jorapudmel. brarogapst u3ydeHHIO anreOpanveckoro Martepuala
MPOUCXOUT JalbHEWIICe pa3BUTHE AJITOPUTMHUYECKOTO W aO0CTPAKTHOTO  MBIILICHHS
oOyyJaromuxcs, GOPMHUPYIOTCS HABBIKU JICAYKTHBHBIX PACCYXJICHUH, PabOThl C CHMBOJIbHBIMU
(dbopmamu, TIpeaCTaBICHUS 3aKOHOMEPHOCTEH U 3aBHCHMOCTEH B BHUJIC PABCHCTB M HEPABEHCTB.
AureOpa npemiaraet 3ppeKTHBHbIC HHCTPYMEHTHI JIJISl PEUICHHS MPAKTHYECKUX U €CTECTBEHHO-
HAYYHBIX 33J1a4, HAlJIAJHO JEMOHCTPUPYET CBOM BO3MOYKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-meroanueckass JTuHUs «DOyHKIUU U TpaduKU» TECHO MEPEIIeTaeTCs C
IPYTMMU  JIMHUSIMH ~ y4e€0HOTOo  Kypca, TOCKOJIbKY B  KaKOM-TO  CMBICIE  3a/1aéT
MOCJEI0BATENIBHOCTh ~ M3Y4YeHMs Marepuana. 3ydeHwe  CTEneHHOM, IOKa3aTelbHOM,
Jorapu(PMUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOJIB30BAHUE
GyHKIME 1 pemieHus 3agad M3 JIpYruX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK ¢ MaTeéMaTUYECKUM aHAJIM30M, TaK U C PELICHUEM YpaBHEHUU M HepaBeHCTB. [Ipu
9ToM OOJIbIIIOE BHHUMAaHUE yIenseTcs (OPMUPOBAHUIO YMEHHs BBIpakaTh (GOpMyIaMH
3aBUCHUMOCTH MEXJy Pa3iMuHbIMU BEIMUYMHAMH, UCCIEI0BAThH MOJydYeHHbIE (PYHKINUU, CTPOUTH
ux rpadukd. Marepuan STOW coaep)KaTeNbHON JHHUM HalelleH Ha pa3BUTHE YMEHHH U
HABBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCHMOCTU MEX]y BEIMYMHAMHU B pa3IMyHON (opme:
aHAJIMTUYECKOW, Tpaduueckod u ciaoBecHOW. Ero mu3ydeHwe CcrnocoOCTBYET pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOMIEHHIO W KOHKpETH3alluH,
HCIOJIb30BAHUIO aHAJIOTUH.



ConepxatenpHas nmuHuA «Havama MaTeMaTndeckoro aHajln3ay» MO3BOJSET CYIIECTBEHHO
pacliupruTb KPYr' KaKk MAaTCMATHYCCKUX, TaK WU NPUKJIAAHBIX 3ada4, JOCTYIIHBIX O6y‘-IaIOH_[I/IMC$I,
TaK KaK y HHUX MOSIBJISIETCSI BO3MOXHOCTb CTPOUTH I'paUKU CIOKHBIX (PYHKIHNA, ONIPEETATh UX
HanOOJbIINE U HAUMEHBIIINE 3HAa4YCHUs1, BBIYUCIIATH ILIOIIAAU (1)I/II‘yp 1 00BEMBI TCJI, HAXOOUTb
CKOPOCTM W YCKOpeHHs TmpoueccoB. JlaHHas cojepkaTenbHas JIMHUS OTKPBHIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MOI[CJIGI;'I PCAJIBbHBIX CHTyaHHﬁ, IIO3BOJISACT
HaxOJUTh HaWIydlICC pPCEHICHHUE B IIPUKIAIHBIX, B TOM YHUCJIC COLUAIBHO-3KOHOMUYCCKUX,
3a7a4ax. 3HAKOMCTBO C OCHOBAMM MAaTEMaTHYECKOTO aHalnu3a CIIOCOOCTBYET pa3BUTHIO
abCTpakTHOTO, (POPMATBHO-TOTUYECKOTO M KPEaTUBHOTO MBIIIICHHUS, (OPMHUPOBAHUIO YMEHUIH
pacrio3HaBaTb NPOABJICHUA 3aKOHOB MATCMATHKU B HAYKE, TCXHUKC U NCKYCCTBC. O6y“IaIOHII/IeC9I
Y3HAIOT O BBLJAOMIUXCA PE3yJibTaTaX, MOJIYYCHHBIX B XOJC PA3BUTUA MAaTCMATUKH KaK HAYKHU, U
00 uX aBTOpax.

ConepxarenpHO-MeTOAMUECKass JUHUS «MHOXeCTBa M JIOTMKa» BKJIIOYAaeT B ceOs
DJICMCHTBI TeOpI/II/I MHOXECTB " MaTeMaTI/I‘IGCKOI\/'I JIOTUKU. TeOpeTI/IKO-MHO)KCCTBeHHLIG
MIPEACTABICHUS] TMPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTUKH W MpeJyIaraloT HamOoJliee
YHUBEPCAJIbHBIA S3bIK, OOBEIUHSIONIMI BCE pa3lesibl MaTeMaTHKU M €€ MPUJIOKEHUH, OHM
CBA3BIBAIOT pa3Hf,1e MATEMATUYCCKNUEC TUCHUIIIIMHBI U UX l'IpI/IJ'IO)KeHI/ISI B €AUHOC IICJI0C. HOBTOMY
BAXXKHO JaTb BO3MOXHOCTH 06yqa}0meMyC$[ IIOHUMATh TeOpeTI/IKO-MHO)KeCTBeHHBIﬁ SA3BIK
COBpeMeHHOfI MaTEMAaTUKN MW HUCIOJIB30BAaTh €ro IJjisd BBIpa)KeHI/IZ CBOUX MBICHeﬁ. ﬂpyFI/IM
Ba’KHBIM HpI/IBHaKOM MAaTEMAaTUKN KaK HaYKI/I cne)]yeT HpI/ISHaTI) CBOﬁCTBGHHyI—O e171 CTpOl"OCTB
000CHOBaHMI W CJIEIOBAHUE OMPEACIEHHBIM TIpaBUJiaM TIOCTPOCHHUSI  JIOKa3aTeIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MAaTeMAaTHYE€CKOW JIOTMKH CIOCOOCTBYET DPA3BUTHIO JIOTHYECKOTO
MBIIIUICHHUS] 0OYYArOIINXCsI, TTIO3BOJISIET UM CTPOUTH CBOU PACCYKIIEHUS Ha OCHOBE JIOTUUECKHUX
npaBuii, GOPMHUPYET HABBIKA KPUTUUECKOTO MBITIICHHUS.

B yueGHOM Kypce «Anredpa u Havajga MaTeMaTUYeCKOTo aHau3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOr0 MOJETUPOBAaHUsA, KOTOpbIE MPHU3BAaHbI CHOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB MOCTPOCHUS MOJIEJIEH pealbHbIX CUTYallUi, UCCIEAOBAHUS ATUX MOJENEH ¢ OMOIIbIO
anmnaparta anreOpbl U MaTeMaTUYeCKOro aHalW3a, MHTEPIPETAlU IMOJy4YEHHBIX PE3yJIbTaTOB.
Takue 3amaHusl BIUIETEHbl B KaXAbId M3 pa3feioB MpPOTPaMMbl, MOCKOJbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCIOJB3YeTCsl Ul pElIeHUs NpUKIAIHbIX 3anad. [lpu pemienun
peaIbHBIX NPAKTHUYECKUX 3a7ad oOyyarouluecs pa3BUBAIOT HAOMIOAATEIbHOCTh, YMEHHUE
HaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJb30BaTh aHAJOrUI0, 00001aTh U
KOHKpETH3UpoBaTh mpobiiemy. JlearenpbHOCTh 1O (QOPMHUPOBAHUIO HABBIKOB  PELICHUS
MPUKJIAIHBIX 33/1a4 OPraHu3yeTcs B MPOIECCe U3YUEHHUs BCEX TeM y4yeOHOro Kypca «Anredpa u
Hayajia MaTeMaTHUYeCKOTO aHaIu3a.

Ha usyuenue yueGHOTO Kypca «Anrebpa 1 Hauajga MaTeMaTUYECKOTO aHalIM3a» OTBOJUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henenmo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA

10 KJIACC



Yuciia 1 BBIYUCICHHUSA

Parmonanbubie ynciaa. OOBIKHOBEHHBIE M JIECATUYHBIE JPOOHU, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue apodu. [Ipumenenne nqpoOeit U NPOIEHTOB ISl PELICHUS] TPUKIIAJHBIX 3a7a4 U3
pa3IMYHBIX OTPACIIEN 3HAHU U PeajbHOW KU3HU.

JleiicTBuTenpHble yKciaa. PainuoHanbHble M MppalMOHalbHbIE yHcia. ApupMeTrudyeckue
OIepalyy C JECHCTBUTEIBHBIMU 4YHCIaMU. MOJyib IEHCTBUTEIBHOIO YMCIIA U €ro CBOMCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpPABWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta

BBIYMCIIEHUH.

Crenens ¢ nenbiM nokaszareneM. bunom Herotona. VMcnons3oBanue noaxonasuieil Gopmel
3alUCHU ACVCTBUTEIBHBIX YHCEII JUISl PEIIECHUS IPAKTUYECKUX 3a/1a4 U IIPEICTABIICHUS IaHHBIX.

Apudmernueckuil KOpeHb HATYpaJIbHOW CTENIEHU U €r0 CBOMCTBA.

Crenenp ¢ palMOHAJIBHBIM TOKa3aTejleM W €€ CBOWMCTBA, CTENEHb C JIEHCTBHUTEIIbHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTHuHbIC U HATypaTbHBIC JIOTApU(PMBI.

CuHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC YHUCJIOBOTO ApryMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnectBa M TOXIECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YPaBHEHHS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHUs-CIeICTBUsA. HepaBeHCTBO, pelieHre HepaBeHCTBRa.

OcHOBHBIE METO/IbI PELICHUS IEeNbIX U JIPOOHO-pallMOHANBHBIX YPAaBHEHUN U HEPaBEHCTB.
MHorousieHsl OT OJHON mepeMeHHO#. JlemeHue MHOrouseHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHorowieHs ¢ easiMu Kodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHHM, COIEPIKAIINX CTETIEHU U KOPHH.

WppannonansHeie  ypaBHeHUs. (OCHOBHBIE METOJbl  PELICHHS  UPPALUOHAIBHBIX
YPaBHEHUM.

[TokazarenbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTeIbHBIX YPABHEHU.
[IpeoOpa3oBanue BEIpaKEHUH, COAEPIKALIUX JTOTapU(DMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHbIE METOJAbl pEIIEHUs Jiorapu(pMUUECKUX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpHueckue ¢(opmynbsl. IIpeoOpa3oBaHne TPUTOHOMETPUUYECKUX
BBIpAKEHUN. Pelienne TpuroHoMeTpu4ecKiux ypaBHEHUM.

Pemrenne cucreM IMHEHWHBIX YpaBHEHMU. MaTpuma CUCTEMBl JUHEHHBIX YPAaBHEHUM.
Onpenenurens MaTpuibl 2X2, €ro TI'E€OMETPUYECKHMH CMBICI W CBOWCTBA, BBIYMCIECHUE
€ro 3Ha4CHMs, MPUMEHEHUE OIpPEACIUTEN I PEUICHUS CHUCTEMBbl JIMHEWHBIX YpaBHEHUH.



Pemienne npukiagHbIx 3a7ad ¢ MOMOIIBIO CUCTEMBI JIMHEMHBIX ypaBHeHM. MccnepoBaHue
IMOCTPOECHHOW MOJIENH C MOMOLIBIO MAaTPULL U ONIPEACIIUTENICH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEIEH pealbHOM CUTyallud C IOMOLIBIO YPABHEHUU U
HepaBeHCTB. lIpuMeHeHUE ypaBHEHHMI M HEPAaBEHCTB K PELICHUI0 MAaTeMaTHYECKMX 3aJad U
3aJ1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U peaIbHOM JKU3HMU.

DyHKIUHN U rpaGuKU

Oynkius, crmocoObl 3amanus (yHkuud. B3ammuo oOpatHble ¢yHKiuu. Kommosumms
¢bynkuuii. 'paduk pynkumu. DneMeHTapHbIE Tpeodpa3zoBaHus IpaUKOB (PyHKITHIA.

Ob6nacTb onpezneneHuss U MHOXKeCTBO 3HaueHul ¢yHkuuu. Hynu dynxnuu. [pomexyrku
3HaKoMoCTOsIHCTBA. YUETHbIe M Heu€THble (yHkuuu. [lepnoanueckue Qynkuuu. [Ipomexyrku
MOHOTOHHOCTH (QYHKUMU. MakcumMymMbl 1 MUHUMYMBI QyHKiuu. Hanbosbiiee n HanMeHblee
3HaueHUs! QYHKINUU Ha IPOMEXKYTKE.

Jluneiinas, kBajpaTU4IHas U APOOHO-TUHEHHAS QYHKIIUU. DIEMEHTaApHOE HCCIIECOBAHUE U
MMOCTPOCHUE UX TPaUKOB.

CrenenHast (yHKITUSI C HATypaJbHBIM U II€JIBIM TMoOKa3areneM. EE cBolicTBa W Tpaduk.
CpoiicTBa U rpaduk KOpHsS n-oil cTeneHW Kak (PyHKIUU OOpaTHOH CTENEHU C HaTypallbHbIM
MOKa3aTeseM.

[TokazarenpHas u norapudmuyeckas GpyHKIMHM, UX CBOKCTBAa U rpaduku. Mcmoas3oBanne
rpaduKoB PYHKIMI AJIs1 pEIICHUs] ypaBHEHUM.

Tpuronomerpuueckass OKpPYXHOCTb, ONpEIEIEHUE TPUTOHOMETPUUYECKUX  (PYHKIMMA
YHICIIOBOTO apryMeHTa.

DYHKIIMOHATIBHBIC 3aBUCUMOCTH B PEAIbHBIX IpoIieccax U siBIeHUsAX. [ paduku peanbHbIX
3aBUCUMOCTEM.

Hauaja maTeMaTHYeCcKOIro aHaJu3a

HOCJ’I@I[OBEITCJ'ILHOCTI/I, CIIOCOOBI 3aJaHus HOCHeﬂOBaTCHBHOCTeﬁ. Meton MaTeMaTU4eCKO
HWHIAYKIHUHU. MOHOTOHHBIE H OI'PAaHUYCHHBIC IIOCJICAOBATCILHOCTH. I/ICTopI/IH BO3HUKHOBCHUA
MaTeMaTUYECKOr0 aHaIk3a KaK aHajau3a 0ECKOHEYHO MAajbIX.

Apudpmernueckass U reoMmerpuyeckas — mporpeccuu.  beckoHeuHO — yObIBarolas
reomerpuyeckas nporpeccus. Cymma O€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUECKOW MPOrpeccul.
JIMHENHBI1 W OKCHOHEHUHAIbHBIM pocT. Ywucno e. Dopmyna CIOXKHBIX IIPOLIEHTOB.
Hcnonp3oBanue NpOrpeccuu Uil pelieHus peallbHbIX 3a1a4 IIPUKIIaHOTO XapaKTepa.

HenpepbiBHble (yHKIMM ¥ uX cBoiictBa. Touku paspbiBa. ACHMITOTHI TpadUKOB
¢ynkuuii. CBoiicTBa (pyHKIMH HENMpepBIBHBIX Ha OTpe3ke. MeToj] MHTEpBaJOB Ul peIleHUs
HepaBeHCTB. [IprMeHeHre CBOMCTB HeNPephIBHBIX (YHKIUH JUIs peleH s 3a/1a4.

IlepBas u BTOpas nmpousBoaHble pyHKIMU. OmpeneneHue, reoMeTpuYeckuil u pusndeckuit
CMBICJI TPOU3BOIHON. YpaBHEHUE KacaTelabHOH K rpaduKky QyHKIUH.



[IpousBoanbie meMeHTapHbIX QyHKIMA. [Ipor3BOIHAS CyMMBI, TPOU3BENCHUS, YACTHOTO
Y KOMITO3UINH (DYHKINH.

MHoxecTBa U JIOTHKA
MHoxecTBO, Ornepanuu HajJ MHOXXECTBAMHM U UX CBOicTBa. J(marpammel Diinepa—Benna.
[IpumeHeHne TEeOPETUKO-MHOKECTBEHHOTO almapara JJid ONUCAHUS PEeajbHbIX IPOLECCOB U

SIBIICHUH, TIPU PEIICHUH 3314 U3 APYTUX YIeOHBIX MPEIMETOB.

Ompenenenue,  Teopema,  CBOMCTBO  MAaTeMaTHYECKOro  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeIbCTBO, PABHOCHIIbHBIC YPABHEHHUSI.

11 KJIACC

Yuciia 1 BLIYUCICHUSA

HaTypanLHHe 1 IICJIbIC 4YHCJIia. HpI/IMeHeHI/Ie HpI/I3HaKOB JCIIMMOCTH 1 ECJIbIX YHCEI,
HanOospmuii oomuid aenurens (nanee — HOJl) m nHaumensinee oomee kpatHoe (manee — HOK),
OCTaTKOB T10 MOAYJIIO, aropuT™Ma EBKIIMIa IS pelieHus 3a/1a4 B IEJIBIX YHCIax.

Kommnekcupie uwncna. Ausrebpamdeckass W TpUTOHOMETpUUYecKas (QOpPMBI  3aIllucU
KOMIIJIEKCHOTO Yncia. ApudMeTHUecKue onepanuu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMILJIEKCHBIX YHMCEN Ha KOOpPAHMHATHOM miockocTr. @opmyna Myaspa. KopHu n-oii crenenu u3
KOMILJIEKCHOTO 4ucia. [IpuMeHeHne KOMITJIEKCHBIX 4YHCeN Ui pelieHuss (QU3UYECKUX U
reOMEeTPHUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema u COBOKYITHOCTb ypaBHCHI/Iﬁ U HCPABCHCTB. PaBHOCHIBEHBIC CHCTEMBI U CUCTEMBI -
CIICACTBHA. PaBHOCHIBHBIC HEpaBCHCTBA.

Ot6op KOpHEHl TPUTOHOMETPUUYECKUX YpPAaBHEHHUH C TOMOIIBI0 TPUTOHOMETPUUYECKON
OKpPYKHOCTH. Pelienne TpuroHoMeTpuieckux HepaBeHCTB.

OCHOBHBIC MCTObI PCHICHU ITOKA3aTCIIbHBIX U J'IOl"apI/I(l)MI/I‘IeCKI/IX HCPABCHCTB.
OcHoBHBIC MCTOAbI PCIICHUS UPPALUOHAJIBHBIX HCPABCHCTB.

OcCHOBHBIE METO/IBI PELLIEHUSI CUCTEM U COBOKYITHOCTEN PallMOHAJIBHBIX, UPPAllUOHAJIbHBIX,
MOKa3aTeNbHBIX U JIOTapU(PMUUYECKUX YPAaBHECHHH.

ypaBHeHI/IH, HEPaBCHCTBA U CUCTCMBI C MaApaMCTPaMHU.
HpI/IMCHeHI/IC ypaBHeHHﬁ, CUCTCM U HCPABCHCTB K PCHICHUIO MATCMATHYCCKUX 3aJlad U

3aa4 U3 pa3IMYHBIX OOJIaCTe HAayKU M peaNbHOM JKU3HH, HHTEPNpETalus MOJYyYEHHBIX
pEe3yJIbTaTOB.



DYyHKUUH U TPapUKU

I'padux xommozuimu (yHkuuid. I'eomerpuyeckne oOpas3bl ypaBHEHHH M HEPAaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH.

Tpuronomerpuieckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckne MeTOIBI peIICHUS YpaBHEHWH W HEpaBeHCTB. [ paduyeckue MeETOJIbI
pelIeHnA 3a1a4 C IapaMeTpaMHu.

Ucnonw3oBanne rpadukoB (QyHKUIMA [UIsT MCCIECIOBAHUSA MPOILIECCOB W 3aBHCHMOCTEMH,
KOTOPBI€ BOHUKAIOT MMPHU PEIICHHUH 3324 U3 IPYruX YIEOHBIX MPEIMETOB U PEATbHOM KU3HH.

Hauana MmaTeMaTH4YeCKOI0 aHAJIHN3Aa

[IpumeHeHne NpOU3BOAHOMN K UCCIETOBAHUIO (PYHKUINNH HA MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxaeHre HauboIbIIero 1 HauMEHbIIEro 3HaYeHUH HeNpephIBHON (DYHKIIMM Ha OTpE3Ke.

[Ipumenenre TPOU3BOAHOM [UISI HAXOXKJAEHUS HAWIYYIIEr0 PEIIeHUs B MPHUKIATHBIX
3ajayax, JJIs OIpPEJEeNIeHUs] CKOPOCTH W YCKOPEHMs Ipolecca, 3aJaHHOro (opMysnod HiIu
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe AJIeMEHTapHBIX
¢dbynaknuii. [IpaBriia HaX0KIEHUS TEPBOOOPAZHBIX.

HuTterpan. ['eoMeTprdeckuii CMbICT UHTErpajia. Beraucienue onpeae€éHHOro MHTErpaia
o ¢hopmyne Herorona-Jleitoaua.

[IpuMenenne wHTErpasa s HAXOXKIACHHUS TUIOMIAACH TUIOCKUX GUryp W 00BEMOB
r€OMETPUYECKHUX TEJI.

[Ipumeps! pemenuit nuddepeHanbHbIX ypaBHeHHH. MaTtematuyeckoe MoAEIMpPOBaHUE
peaNIbHBIX MTPOLIECCOB C MOMOLIBIO AU(PPepeHInANbHBIX YPaBHEHUH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'O KYPCA «AJI'EBPA U

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VYPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OGPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaskIaHCKOro BOCIMTAHMS:

C(OPMHUPOBAHHOCTh  TPAKIAAHCKON MO3UIMKM  OOYYaloLIerocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHAa POCCUICKOrO OOIIecTBa, MPEJICTaBIEHHE O MAaTeMaTHUYECKUX OCHOBAaX
(YHKIMOHUPOBAHUSL PA3JIMUHBIX CTPYKTYp, SBJICHHUH, MOpOLEAYp TpakIaHCKOTO oO0IIecTBa



(BBIOOpHI, OMPOCHI W JPYroe), yMEHHWE B3aMMOJCHCTBOBATH C COIHAIBLHBIMH WHCTUTYTAMH B
COOTBETCTBUU C UX PYHKIHUSIMH U HA3HAYCHUEM;

2) NaTpUOTUIECCKOIoO BOCIIMTAHUA

c(OPMHUPOBAHHOCTh POCCUUCKOM T'PaKIAHCKOW MIEHTHYHOCTH, YBAKCHHUS K MPOIIIOMY U
HACTOSIIEMY POCCHUICKOW MATEMAaTHUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHUSIM POCCHUUCKUX
MAaTEMAaTUKOB U POCCUMCKONW MATEMaTUYECKOM IIKOJbI, UCIOJb30BAHUE ITHUX JIOCTHKEHUN B
NPYTUX HAYKaX, TEXHOJOTHSIX, Cepax SIKOHOMHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHME  JYXOBHBIX LIEHHOCTEH  POCCUHCKOTO  Hapojaa, Cc(HOPMUPOBAHHOCTD
HPaBCTBCHHOI'O CO3HAHUA, STUYCCKOTO NOBCACHM, CBA3AHHOIO C MPAKTHYCCKUM IMPUMCHCHUEM
JOCTHKEHUM HAayKd U JAEATEIbHOCTHIO YUYEHOTO, OCO3HAHHE JIMYHOTO BKJa/Ja B IOCTPOEHHE
YCTOMYMBOTO OYAYIIEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

3CTCTUYCCKOEC OTHOIICHHUE K MHUpY, BKJTIOYast OCTETUKY  MaTCMaTH4YCCKHX
3aKOHOMEpHOCTEH, OOBEKTOB, 3ajay, pEUIeHWH, pacCyKIeHUHl, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM aCIEKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3HuecKoOro BOCIIUTAHHUS:

Cc(OPMHUPOBAHHOCTh YMEHUS IPHUMEHSATh MAaTEMaTHUECKUE 3HAHUS B HHTEPECaxX 30POBOTO
n Oe3omacHoro oOpasa >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
MUTaHNe, COATAHCUPOBAHHBIN PEXXUM 3aHATHH M OTIIBIXA, PETYISIPHAS (PU3NUECKasi aKTUBHOCTH ),
(bu3nvecKoe COBEPIICHCTBOBAHNE TIPH 3aHITUSAX CIIOPTHBHO-03/I0POBUTEIBHOM NIESTETHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHUS:

TFOTOBHOCTb K TPYZY, OCO3HAHHE LIEHHOCTU TPYIO0JIIOOUS, HHTEpEC K Pa3InyHbIM chepam
podeccuoHabHON EesSTeNIbHOCTH, CBS3aHHBIM C MAaTEMAaTHKOW U €€ MPUIIOKEHUSIMHU, YMEHUE
COBeplIaTh OCO3HAHHBIA BBIOOp Oyaymield mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPAKTUYECKUX 3a7a4 MaTeMaTHUYeCKON HapaBIEeHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHHUSI:

C(I)OpMI/IpOBaHHOCTB AKOJIOTHYECKOM KYJIbTYpbl, TIOHHUMAHUC BJIUAHUA COLUAJIBHO-
OKOHOMHYCCKUX TPOLECCOB Ha COCTOAHUC HpHpO,[[HOfI U COLMAJIbHOM Cpeabl, OCO3HAHUC
r100aJIbHOTO XapakTepa OKOJOTHYCCKHUX HpO6J'IeM, OpUCHTAlINA Ha IMPUMCHCHUC
MaTEeMaTUYECKUX 3HAHUN I peuiceHud 3a1a4 B o0OacTu Opr)KaIOIJ_IeI\/’I CpeAabl, IMJIAHUPOBAHUC
MOCTYIIKOB U OLICHKHU UX BO3MOKHBIX MOCHECTBUI JIJIs Oprmammeﬁ Cpeabl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:
cOpPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO

Pa3sBUTUA HAYKU U 06H.[CCTBCHHOI>1 MPaKTUKH, IOHUMAHUC MaTeMaTH4eCKOi HAYyYKHN KakK C(pepLI
YeJI0BEYECKOMU JACATCIIBHOCTHU, 3TAIIOB ec Pa3sBUTHA U 3HAYUMOCTHU IS pa3dBUTHUA LUBUIIN3AlWH,



OBJIAJICHUE SA3BIKOM MATEMAaTUKU U MAaTEMaTU4YECKOU KYJIbTYPOH KAaK CPEACTBOM IIO3HAHUS MUPA,
TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHANBUAYAIBHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTebHbIE YHUBEPCAJBHBLIC y‘leﬁﬂble JelcTBUS
ba3oBble Jornveckue aeiicTBUs:

BBISIBIISITh U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKM MaTeMaTUYeCKUX OOBEKTOB,
MOHATHM, OTHOIIEHHH MEXAy TOHATUAMHU, (QOPMYIUPOBATH ONpEAENeHUs TOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHbIN NpHU3HAK Kiaccu(UKalMU, OCHOBAaHUS JUIsl 000OLIeHUs u
CPAaBHEHUs, KPUTEPUHU IPOBOIUMOTO aHAIM3A;

BOCIIPUHUMATh, (OPMYIHPOBATH M IPEOOpa3OBbIBATh CYKJEHUS: YTBEPAWUTEIbHBIE U
OTpULATeNIbHbIE, €MHUYHBIE, YACTHbIE U OOLIUE, YCIOBHBIE;

BBISIBIISITh MaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTUBOpeUHs B (akTax,
JaHHBIX, HAOMIOACHUAX W  YTBEPXKICHMSX, TMpeajgaratb KpPUTEPUH sl BBISIBICHUSA
3aKOHOMEPHOCTEN U MIPOTUBOPEUMH;

ACIaTh BBIBOABI C MCIIOJIB30BAHHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3aKJIIO‘{CHI/II>'I, YMOSaKJ'II-O‘leHI/Iﬁ 10 aHAJIOT'uH,

MIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTEIbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (MIpsSMbIE U
OT TPOTUBHOTO), BBICTpPAUBATh AapryMEHTALMIO, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYX/ICHUS U BBIBO/JIBI;

BBIOMpATh CcHoco0 pemieHsl Y4eOHOW 3aqauu (CpaBHMBATh HECKOJIbKO BapHUaHTOB
pelieHus, BbIOMpaTh HaWOOJee MOIXOAANIMH ¢ Y4ETOM CaMOCTOSITEIBHO BBIJCICHHBIX
KPUTEPHUEB).

Ba3oBble ncciaegoBarebCKIE TeHCTBUA:

HCIOJIb30BaTh BOMPOCH KaK MCCIEI0BATEIbCKUI HHCTPYMEHT MO3HaHUs, (POpMYIUPOBATh
BONPOCHI, (PUKCHpYIOIME NPOTHBOpEYHE, NpoOIeMy, YyCTaHAaBIMBaTh HCKOMOE U JAaHHOE,
(dbopMupOBaTh TMIIOTE3Y, APT'YMEHTHPOBATh CBOIO NMO3UINI0, MHEHHE;

IpoBOAUTE  CAMOCTOSATCIIBHO CHJIaHI/IPOBaHHHﬁ OKCIICPUMCHT, HUCCIICAOBAHUC  IIO
YCTAHOBJICHHUIO 0COOCHHOCTEH MAaTeMaTHYECKOTO O6”beKTa, SABJICHUS, TPOLECCA, BBIABJIICHUIO
3aBUCHUMOCTEN MCKAY 06’bCKTaMI/I, SABJICHUSAMHU, ITPOLCCCAMU;

CaMOCTOSTEIILHO (POPMYIUPOBATH 0OOOIIEHHSI M BBIBOJIBI 110 PE3YJIbTaTaM MPOBEAEHHOTO
HAOJTFO/ICHUS, UCCIICIOBAHUS, OLICHUBATD JIOCTOBEPHOCTh MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I1IEeHHI;



MMPOTHO3UPOBATH BO3MOIKHOC Pa3BUTUC MPOLCCCA, a TAKIKC BbIABUTATH MPCAIIOJIOXKCHUA O
€TI0 pa3BUTUU B HOBBIX YCIIOBUAX.

Padora ¢ undopmanueii:

BBISIBIISITh Ie(OUINUTH MH(DOPMAIINHY, TaHHBIX, HEOOXOIUMBIX JIJISI OTBETA Ha BOIIPOC U IS
pELICHUS 3a1a4H;

BBIOMpaTh HMHMOPMAIMIO W3 HMCTOYHUKOB  pa3IMYHBIX  THIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMH(POPMAIMIO PA3IUYHBIX BUAOB U (HopMm
IIPEACTABIICHUS;

CTPYKTYypUpOBaTh  HH(poOpManuio, TMNpeAcTaBlIsATh €€ B  pasauuHbIX  (opmax,
WJUTIOCTPUPOBATH TpaudecKi;

OIIEHMBAaTh HAAEKHOCTh MHPOpPMAIMM IO CaMOCTOSITEIBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIEC YHUBEPCAJIbHbIEC Y4eOHbIE 1eiiCTBUSA
Oo0wmenne:

BOCIIPUHUMATh U (POPMYIHUPOBATh CYKIEHHUS B COOTBETCTBUM C YCJIOBUSIMH U IIENISIMU
oOwIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHMSI B YCTHBIX M HMUCHMEHHBIX
TEKCTax, JaBaTh TOSCHEHUS IO XOAY peUIeHHUsl 3aJayd, KOMMEHTHUPOBATh TMOJYYECHHBIN
pe3ynbTarT;

B X0Jie¢ 0OCYXJIEHUSI 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMbI, MPOOIEMBI,
pelaeMoi 3a7auu, BBICKA3bIBaTh WJCH, HAllEJICHHbIE HA MOWCK PELICHMS], COMOCTAaBISATh CBOU
CYXJCHHUS C CY)KICHHSIMH IPYTUX YYaCTHHUKOB JAuajora, oOHapyXHBaTh pa3jHyude U CXOJICTBO
MO3UIUH, B KOPPEKTHOU (hopMe HOpMyTUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

NpCACTaBJIATL PE3YyJbTAThl PCHICHUA 3aJadd, SKCICPUMCHTA, HCCICAOBAHUA, IIPOCKTA,

CaMOCTOATCIBHO BBI6I/IpaTB Q)OpMaT BBICTYIUICHUSA C y‘IéTOM 3alady IM[pC3CHTAlUMU U
0COOEHHOCTEH AyJUTOpPHH.

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIe AelicTBUS

Camoopranm3anus:

COCTaBIIATh IIJIAH, aNTOPUTM peIIeHUs 3aJayH, BBIOMpATh CMOCO0 pemieHus ¢ y4EToM
HUMEIOIIUXCS PEeCYpCOB U COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH

BapHaHTHI PELICHNUH C y4ETOM HOBOM MH(pOpMAaIINH.

CﬁMOKOHTpOJ’Ib, 3MOLHOHAJIbHBIA HHTEJJIEKT:



BJIaJICTh HAaBbIKAMH MMO3HABATEIBHOM pe(pIeKCHH KaK OCO3HAHHUS COBEPLIAEMbIX JCHCTBHIMA
U MBICIMTENBHBIX MPOIECCOB, HMX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMU  CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCA U PE3YNIbTAaTa PEIIECHUS MATEMATUYECKOM 3a/1a4H;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTIYT BO3HMKHYTH IIPU DPCIICHWM 3a/1a4d, BHOCUTH
KOPPEKTHUBHI B JESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JAHHBIX, HAMICHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3YJbTaTa LU U YCIOBUAM, OOBSICHATH MPUYHHBI IOCTHKCHUS
WIA HEIOCTIKEHHsI Ppe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHAA AeATEeIbHOCTD:

MMOHUMAaTh W MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUIYalbHOU pabOThHI MpHU
peIICcHNN y‘IC6HI:vIX 3aaa4, IMPHUHUMATb MLCJIb COBMECTHOU ACATCIIBHOCTHU, IIJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pPabOThI, paclpenessiTh BUABI padOT, JTOrOBapUBaThCS, OOCYXKIATh
MIPOIIECC B pe3ybTaT pabOThl, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B TPYIIOBBIX (Qopmax paboTel (0O0CyXJeHus, 0OMEH MHEHHH, «MO3rOBbIE
HITYPMb» U HHBIE), BBINOJHATH CBOI YacTh pabOThl MU KOOPJIMHUPOBATH CBOM JIEHCTBUS C
JPYTMMH 4JIEHaMH KOMaH/bl, OLIEHMBAaTh KaueCTBO CBOEr0 BKJIaJa B OOMIMI MPOIYKT MO
KpUTEpUIM, cHOpPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUSI.

INPEIMETHBIE PE3YJIBTATbBI

K xonmy oOydenuss B 10 kJjacce oOyJarOmMICS TMOJYYHUT CICAYIOIIUNE IPEIMETHBIC
pe3ynbTaThl IO OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «Ainrebpa u Havana
MaTeMaTHYEeCKOTO aHAIH3a»:

Yuciaa 1 BLIYUCIECHUSA:

CBO6OI[HO OIICPHUPOBATL NOHATHAMU: pALlMOHAIBHOC YHCIIO, OeckoHeuHas MMEPUOANYICCKaAA
I[pO6L, INPOLCHTBI, HPpPALUMOHAJIBHOC YHCJIO, MHOXCCTBAa pPAlIWOHAJIbHBIX H HeﬁCTBHTeHBHBIX
qucel, MoAYyJib JNEUCTBUTEIILHOTO qucia,

MPUMEHSATH APOOH M MPOLEHTHI IS pelIeHHs MPUKIIAAHBIX 33a[a4 U3 Pa3IUUHbIX OTpacien
3HaHUH U PEAbHOM JKU3HU;

NPUMEHATh NPUOIMKEHHBIE BBIYMCICHUS, MpaBUJa OKPYIJIEHUS, NMPUKHIKY U OLEHKY
pe3yibTaTa BRIYMCICHUH;

CBO60,Z[HO OonepupoBaTh MNOHATHCM: CTCICHL C ULCJIbBIM II0KAa3aTCJICM, HUCIOJIb30BaATb
MOAXO JAIITYTO (I)OpMy 3allUCH JIEMCTBUTEIbHBIX YHCEI JJIS pelicHud MNPAKTUYCCKUX 3a4ad U
MMPpEACTAaBJIICHUS NAHHDBIX;



cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YMETHUECKHI KOPEHb HATYpaJIbHOW CTETICHH;
cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAlMOHAIBLHBIM MOKA3aTEeIeM;

CBOGOZ[HO ONICpUPOBATh TNOHATUAMMU: JIOI‘apI/I(i)M qucia, ACCATUYHBIC W HaTypaJIbHBIC
norapupMmsl;

cBOOOJTHO OTIEpUPOBATH TMOHATHAMHU: CHHYC, KOCHHYC, TaHT'€HC, KOTAHIEHC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUAMHU: APKCUHYC, APKKOCHHYC U aPKTAaHI'€HC YHCIOBOTO apryMEHTa.
YpaBHeHUs] M HEPABEHCTBA:

CBO60)IHO ONCpUPOBATH MMOHATHAMU: TOXKIACCTBO, YPABHCHHUE, HCPABCHCTBO, PABHOCUJIBHBIC
YpaBHCHUA U YPaBHCHUA-CIICACTBUA, PABHOCHUJIbHBIC HCPABCHCTBA,

MNPUMCHATL Pa3IMYHbIC MCETOJbl PCHICHUA paluOHAJIBHBIX W HpO6HO -palOHaJIbHBIX
ypaBHeHI/II\/'I, MPUMCEHATH METOJ MHTCPBAJIOB JJIsI PCIICHUA HEPABCHCTB,

CBOOOJIHO OTEPUPOBATh MOHATUSIMHU: MHOTOWIEH OT OJHOW TEPEeMEHHOW, MHOTOWICH C
nensiMu - Kod(dduimmeHTamMu, KOPHHM MHOTOYJICHA, NPHUMEHSATh JIeJICHUE MHOTO4YIeHa Ha
MHOTOJIEH C OCTaTKoM, TeopeMy be3y u Teopemy Buera nns pemenus 3anay;

CBOOOJHO OINEpUpPOBaTH MOHATHUSAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHUH, MaTpula,
ONpENCIUTENb MATPUIIBI 2 X2 MU €ro TEeOMETPUYECKH CMBICI, HCIOJIb30BaTh CBOMCTBA
omnpenenuTens 2 X 2 Juis BIYMCICHUS €ro 3Hau€HHs, TPUMEHSTh ONpEeAeTUTeNN ISl pelieHus
CUCTEMbl JHHEHHBIX YpaBHEHUH, MOJEIMPOBATh pEalbHbIE CUTYallMH C IOMOIIBIO CHCTEMBI
JUHEHHBIX YpaBHEHM, HCCIENOBaTh MOCTPOEHHBIE MOJEIW C TMOMOMIbI0 MaTpull U
onpeenuTeNel, THTePIPETUPOBATh MOJIy4YEHHBINH PE3yNbTaT;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMHU JIJ1s TpeoOpa30BaHusl BbIPAKEHUH;

BBITIOJIHATL  IIPCO 6p330BaHI/IH YU CJIOBBIX BBIpa)KGHHfI, coacpxKalmmx  CTCIICHHU C
palrOHAJIbHBIM IMOKA3aTCIIEM

WCIOJIb30BaTh  CBOIcTBa  JorapudmoB i  mpeoOpa3oBaHust  JorapupMuuecKux
BBIPAXKECHUU;

CcBOOOJIHO ~ ONepUpoBaTh  MNOHATUSAMM:  MppalMOHAJIbHBIE,  IIOKa3aTelbHblE U
norapu(MUUECKUE YpaBHEHHUS, HAXOAUTh UX PELICHUs C IMOMOUIbI0 PAaBHOCHUJIBHBIX MEPEXOJ0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHATh  OCHOBHbIE  TpUTOHOMETpUYeckue  (GopMyiasl  uid  MpeoOpazoBaHMS
TPUTOHOMETPUUYECKUX BBIPAKEHUI;

CBO6OI[HO OneprupoOBaTh TMOHATUCM: TPUTOHOMCTPHUYCCKOC YPABHCHUC, IIPUMCHATH
HCO6XO,Z[I/IMBIC (I)OpMy.]'IBI JJI1 pCHICHUS OCHOBHBIX TUIIOB TPUTOHOMCTPUYCCKUX ypaBHeHHfI;

MOJCIHUPOBATH PCAJIbHBIC CUTyallUM Ha SA3BIKC anrerLI, COCTaBJISITb  BbIPAKCHU,
YpaBHCHHA, HCPABCHCTBA II0 YCJIOBHUK 3aJladv, HCCICHOBATH IIOCTPOCHHBLIC MOJCIIN C
HCIIOJIb30BAHUEM aIlliapaTta aJIFC6pBI.



DyHKUUHN U TPaQUKH:

cBOOOJTHO OMEPUPOBATh MOHATHAMU: (QYHKIHS, CIIOCOOBI 3aJaHus (YHKIUH, B3aUMHO
oOparHble (QYHKIMH, KOMIO3UIMS (yHKUMH, rpaduK (QYHKIUH, BBIIOJHATH 3JIEMEHTapHbIE
npeoOpa3oBaHus Tpa@uKoB QyHKIUH;

cBOOOJTHO ONEpUPOBATh TMOHATHAMHU: O0JACTH OMPEACTCHUS W MHOYKECTBO 3HAUCHHM
GbyHKIMHU, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA;

cBOOOJTHO OTEpPHPOBATH TOHATHAMH: YETHBIE W HEUYETHBIE (DYHKIHMH, MEPUOTUICCKUE
(GyHKIMH, TPOMEKYTKHM MOHOTOHHOCTH (YHKIIUM, MAaKCUMyMbl W MHHHUMYMBI (YHKITUH,
HauOoJbIlIee U HAaMMEHblIee 3HaueHne (QYHKIMU Ha IPOMEKYTKE;

CBOOOJHO ONEpPUPOBATH MOHATUSIMM: CTENEHHas (YHKIHUS C HaATypajdbHbIM M LIEJIBbIM
nokasaresemM, rpaduk CTENEeHHOM (YHKIMM C HaTypaJlbHbIM U ILIEJBIM TOKa3aTelieM, rpadux
KOPHS N-0i CTeNeHH KakK (PyHKIIMM 0OpaTHOM CTENEHM C HAaTypaJlbHbIM MOKa3aTeleM;

OTIepUpPOBaTh TOHATUSAMU: JIMHEWHas, KBaJpaTU4Has U ApoOHO-IHHEWHas (yHKIuH,
BBITIOJIHATH 3JIEMEHTAPHOE UCCIIeI0BAaHUE U TOCTPOCHHE UX IPAPUKOB;

CBOOOJHO ONEpUPOBATh MOHATUSMU: TMOKa3zaTelbHass U jorapudmuyeckas QyHKIUU, UX
CBOICTBa U IpaUKH, UCIOJIB30BATh UX I'PpadUKH JUIS pEIIeHNs YPaBHEHUH;

CBOOOJHO OIEPUPOBATH TMOHATUSMHU: TPUTOHOMETPHYECKAS OKPYXKHOCTb, OIpeEAeeHHEe
TPUTOHOMETPUUECKUX (PYHKIIMI YHUCIOBOTO apryMEeHTa;

MCIO0JIb30BaTh Tpaduku (YHKUMH Ui HUCCIEIOBaHMS MPOLIECCOB U 3aBHUCUMOCTEH MpH
pelIeHnH 3a/a4 U3 JPYrux y4eOHBbIX MPEeIMETOB M pealibHOM >KM3HH, BhIpakaTh (popmyrnaMu
3aBUCHUMOCTHU MEX]y BeJIMUYNHAMU;

Hauyana MmaTeMaTH4YeCcKOro aHAJIM3a:

CBO60,Z[HO OIICPHUPOBATL TIOHATUAMMU: apI/I(i)MeTI/ILIeCKaH U TCOMCTPHYCCKas IIPOrpeccus,
OECKOHEYHO Y6BIBaIOIHaH reoMEeTpruydcCKas 1mporpeccus, JIMHEUHBIA U SKCHOHCHHI/IaJ'IBHHﬁ POCT,
(bopMyna CJIOKHBIX IIPOUCHTOB, UMETh IIPEACTABIICHUC O KOHCTAHTE;

HCIIOJIB30BATh IMPOTIpECCHUU IS PCIICHHA PCaJIbHbIX 3aaa4 ITPHUKIIAIHOTI'O XapaKTepa,

CBO6OI[HO OIICPHUPOBATDH HOHATHUAMUA: IO CJICAOBATCIBHOCTD, CII0COOBI 3aJaHus
HOCHCHOB&TCHLHOCTCﬁ, MOHOTOHHBIC U OI'PaHUYCHHBIC ITOCJICA0BATCIIbHOCTH, IOHUMATh OCHOBLI

3apPOKIACHUA MAaTCMATHYCCKOI'O aHAJIM3a KaK aHaJInu3a OECKOHEYHO MaJlbIX,

CcBOOOJIHO ONEepUpOBaTh MOHATHSIMU: HENpepbIBHbIE (YHKIMHU, TOYKH pa3pbiBa rpaduka
GyHKIMHU, aCUMOTOTHI Tpaduka GyHKINHU;

CBOOOJIHO OMepUpOBaTh MOHATHEM: (YHKIUS, HENpepblBHAas Ha OTpe3Ke, MPUMEHSTh
CBOMCTBA HETIPEPBIBHBIX (DYHKIMH [UIs peLIeHns 3a1a4;

cBOOOJITHO OmepupoBaTh TMOHATHSAMM: T€pBasi W BTOpas MPOU3BOJHBIE (PYHKIIMH,
KacaTenbHast K rpaduky QyHKINY,



BBIYUCIIATh IIPOM3BOJHBIE CYMMBI, IIPOMU3BEICHUSA, YAaCTHOIO M KOMIIO3HMIIMM JBYX
(byHKIUH, 3HATh TPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKINH;

WCIOJIH30BATh TEOMETPUUYECKHUH U (PU3UUECKUI CMBICT IPOU3BOJHOM sl peIICHHs 3a1a4.
MHo:kecTBa M J10THKa:
cBOOOJTHO OTIEPHPOBATH MOHATHIMH: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMH;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN aIlapar JJis ONKMCAHUSA PEabHBIX MPOLIECCOB
U SIBJICHUH, IPH PEUICHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOOJIHO OINEpUPOBATh MOHATUSAMU: OIPEACICHUE, TEOpeMa, YpaBHEHHE-CIEICTBUE,
CBOMCTBO MAaTeMaTH4YeCKOro OObBEKTa, JI0Ka3aTelbCTBO, pPABHOCUJIbHBIE YpaBHEHUA W
HEPaBEHCTBA.

K xonmy oOydenuss B 11 KkJjacce oOyJarOmMiiCs TMOJYYIUT CICAYIONINE TPEIMETHBIC
pe3ynbTaThl O OTIAENIBHBIM TeMaM pabodeil mporpaMmbl yueOHOTo Kypca «Aniredpa v Hadaja
MaTeMaTHYECKOTO aHAIHU3a»:

Yucia 1 BLIYUCTICHHUA:

CBOOOJHO OINEpUPOBATH TMOHSTHUAMU: HATypaJlbHOE M IEJ0€ YHCIO0, MHOXECTBa
HaTypaJbHBIX U LEJbIX YKCEJI, UCIOJIb30BaTh MPU3HAKK AenuMocTu nenbix yucen, HOJ nu HOK
HaTypaJIbHBIX YHCEN JJIsl PeLIeHUs 3a1a4, MPUMEHATh anroput™ EBkinna;

CBO6OI[HO ONCpHUPOBATH MOHATHEM OCTAaTKa IO MOJAYJIIO, 3allMChIBATh HATYPAJIbHBIC YKUCIIa
B PA3JIMYHBIX NO3UIHMOHHBIX CUCTEMAaX CUMCIICHUAA,

CBOOOJHO OMNEPHPOBATh MOHATHSAMH: KOMILJIEKCHOE YHMCIO M MHOXECTBO KOMIUIEKCHBIX
qycell, MPeJICTaBIsATh KOMIUIEKCHbIE YHCIia B aNreOpanyeckoil U TPUroOHOMETpHUUECKoil dopme,
BBITIOJIHATH apu(pMeTHyecKue onepamnuu ¢ HUIMA U 1300pakaTb Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHus 1 HEPABEHCTBA:

CBO6OI[HO OIICPHUPOBATH HOHATHUAMU: HppalrOHAJIbHBIC, II0Ka3aTCJIbHBIC u
JIOFapI/I(bMI/I‘ICCKI/Ie HCPABCHCTBA, HAXOAUTb X PCHICHUA C IIOMOIIBIO PABHOCHIIbHBIX IICPCXOA0B;

OCYILICCTBJIATDH OT60p KOpHCfI IIpu pCUICHUHN TPUTOHOMCTPUYICCKOTO YPABHCHUS

CBO6OI[HO ONCpUpoOBaTh IIOHATHEM TPUTIOHOMCTPHUYCCKOC HCEPABCHCTBO, IMPUMCHSATH
HeO6XOI[I/IMBIe (bOpMy.]'IBI JJIs1 pCHICHUA OCHOBHBIX TUIIOB TPUTOHOMCTPUYCCKHUX HCPABCHCTB;

CBO60,Z[HO ONCpUpOBaTh IMOHATHUAMHA: CUCTEMA U COBOKYIIHOCTbH ypaBHeHI/Iﬁ U HCPABCHCTB,
PaBHOCHUJIBHBIC CUCTCMBI U CUCTEMBI-CJIICACTBH A, HAXOAUTh PCUICHUA CUCTCMbI U COBOKyHHOCTCﬁ
palluOHAJIBHBIX, HWPpPAOUOHAJIbHBIX, IIOKAa3aTCJIbHBIX U JIOFapI/I(bMI/I‘-ICCKI/IX ypaBHCHI/Iﬁ n
HCPABCHCTB,



peuiatb palHuOHAJIbBHBIC, HWPpPALUOHAIBHBIC, IIOKAa3aTCJIbHBIC, JIOFapI/I(bMI/I‘ICCKI/IC u
TPUTOHOMCTPUYCCKHUC YPABHCHUS U HCPABCHCTBA, COACPIKAIINEC MOAYJIN U ITapaMCTPhI;

MPUMEHSATH TpadUuecKrue METOIbI IS PELICHUS] YpaBHEHUH 1 HEPAaBEHCTB, a TAKKe 3a/1a
C IIapaMeTpaMy;

MOJIENIUPOBATh pealbHbIE CHUTyallMd Ha $A3bIKE aireOpbl, COCTaBISATb BbIPAKEHUS,
YpaBHEHHUs, HEPABEHCTBA W HMX CHUCTEMbl MO YCJIOBHMIO 3aJayd, MCCIEN0BaTh IOCTPOEHHbBIE
MOJIEJNIU C UCIIOJIb30BAHUEM almapara anreopbl, MHTEPIPETUPOBATH ITOTYUYEHHBIN pe3ysbTaT.

DyHKIUUHN U TPaQUKH:

CTpOUTH TpaUKH KOMIO3UIUU (YHKUUNA C MOMOUIBIO 3JIEMEHTAPHOIO HCCIEIOBAaHUS U
CBOMCTB KOMIIO3UIINHU JABYX (PYHKIIMIA;

CTPOUTH F'€OMETPUYECKHE 00pa3bl YpaBHEHHUI U HEPABEHCTB Ha KOOPIAUHATHOM IJIOCKOCTH;
CBOOOHO OMEpUPOBATh MOHATUAMU: T'paUKH TPUTOHOMETPHUUECKUX PYHKIINMT;
MPUMEHSATh PYHKUIUHU JJI1 MOJIETUPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOIIECCOB.
Hayana maTteMaTn4ecKkoro aHajamsa:

WCIOJIb30BaTh MPOM3BOAHYIO JUIsl HccienoBaHus (GYHKIMM HAa MOHOTOHHOCTh U
SKCTPEMYMBI;

HaXOJUTh HaUOOJIbIIIee U HaUMEHbIlIee 3HaYeHHS PYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

HCIO0JIb30BAaTh MPOU3BOAHYIO JJISi HAXOXK/IEHUS HAWIYUIIero pelIeHHs] B MPHUKIAIHBIX, B
TOM YHCJIE COLUATbHO-DKOHOMUYECKHX, 3aadax, JJIs ONpeAeNieHUS CKOPOCTH M YCKOpPEHUs
mporecca, 3a1aHHOT0 GOopMYIIOi Uil rpaduKoMm;

CBOOOHO ONIEPUPOBATh MOHATHUSIMH: TIEpBOOOpa3Hasi, ONpeAcIEHHbIN HHTETPAJ, HAXOAUTh
MEPBOOOPA3HBIC 3JIEMEHTAPHBIX (YHKIMH M BBIYHCIATH HHTErpan mo ¢opmyine HproToHa-
JleliOonuma;

HaxXoAuTh IIOIIaau ITINIOCKHUX (1)I/Il"yp 1 00BEMEI TET C IIOMOIIIBIO UHTECTPAJIA,

UMETh TIPEJICTABICHUE O MAaTEMAaTUYECKOM MOJICIUPOBAHUHM HA IMPHUMEPE COCTABIICHHS
muddepeHnanbHbIX YpaBHEHHI;

peuiaTh MPUKIAAHBIC 3aJda4i, B TOM YHCJIC COLNUAIIBHO-3KOHOMHNYCCKOTO U (1)I/ISI/I‘ICCKOI"O

XapakTepa, CpeICTBaMH MaTeMaTHYCCKOI O aHaIu3a.
TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBaHue pazzienoB u TeM MPOrpaMMBbl KonnuecTBo yac
n/ Bcero Konrtpoasueie 11
paboThI
1 MHOKeCTBO JEUCTBUTENLHEIX uncell. MHOrowieHsl. ParimonansHLIE 24 1

ypaBHEHHUS U HepaBeHCTBA. CUCTEMBbI JMHEHHBIX YpaBHEHHM
2  ®Oynkumu U rpaduku. CtenenHas QyHKIMS C HEJbIM MoKa3aTeaeM 12 1



© 00 N o o b~

HaumenoBaHue pa3ziesnioB U TEM MIPOrpPaMMBbl

Apupmernueckuii KopeHb n-oii crenenu. MppannoHnanbHble
YpaBHEHUSA

[oxazatenpHast GpyHkuums. [lokasarenpHble ypaBHEHHS
Jlorapudmmueckas yHkius. Jlorapupmuaeckue ypaBHEHHS
TpuronomeTpuveckre BIpOKEHUS U ypaBHEHUS
[locnenoBarenpHOCTH U POTPECCUU

HenpepriBubie ¢pynkiuu. [IpousBonnas

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIINS 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
11 KJIACC

No

/1

8
9

HaumeHnoBaHue pazzienoB U TeM MPOrpaMMbl

UccnenoBanue GyHKIUN ¢ TOMOTIBIO TTPOU3BOTHON
[lepBooGpa3Has 1 UHTErpa

I'paduiku TpUroHOMETpHUUECKUX (PYHKITHIA.
TpuronomeTrpruyeckue HepaBeHCTBA

WppatmonansHble, mokazareiabHbIE U JOTapupMUUECcKre
HEpaBEeHCTBa

KommiekcHrle uncia
HarypanbsHble u 11e1p1e yncia

CucreMbl paliMoHaIbHBIX, UPPALMOHAIBHBIX OKa3aTEIbHBIX U
Jorapu(pMUUECKUX ypaBHEHHM

3amauu ¢ mapameTpaMu
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIS 3HAHUN

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME
INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka
n/n
1  MHoXecTBO, Olepaluy HaJl MHOKECTBAMH U X CBOMCTBA

Juarpammsl Ditnepa-Benna

[IpumeHeHne TeOpEeTUKO-MHOKECTBEHHOT'O anmapara Juist
pelieHns 3aaa4y

Parnmonanbsaele ynciaa. OOBIKHOBEHHBIE U IECATUYHbIE pooHu,
MIPOLIEHTHI, OECKOHEUHbIE IEPUOIUIECKUE IPOOH
ParnmonansHele ynciaa. OOBIKHOBEHHBIE U IECATUYHbIE poou,
MPOILIEHTHI, OECKOHEUHbIE TIEPUOTUUECKUE IPOOH
[Tpumenenue npoGeit 1 MPOLEHTOB [T PELIeHUs TPUKIIaIHBIX
3a1a4

[Tpumenenue npoOeil 1 MPOLEHTOB [T PELISHUs PUKIIAIHBIX
3a1a4

Bcero

22
12
14

24

10
10
12

16
16
136

KomnmnuectBo yac

Bcero KontposbHbie II

[Tpaxkrr
pac

paboThI
15 1
10 1
18 1
22 1
10 1
20 1
5 2
136 10
KomnmuectBo yacos
KoHTtposbHbIE
paboThI

1

1

1

1

1

1

1

1

2

10

KommuectBo yacos

Bcero KontponbHbie

paboThI

[TpakTru
pado1



n/n

10
11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
31

Tema ypoka

JelictBuTenbHbIe yncia. PalmonanbHble U MppalMOHAIbHbIE
yucna

ApupmeTrueckie onepaniy ¢ AHCTBUTEILHBIMHU YHCIaAMH
Monynbs AEVCTBUTEIBHOTO YHCIIA U €r0 CBOMCTBA

[TpuGnmxEHHbBIC BEIYMCIICHUS, TPABHUIIA OKPYTIICHUS, TIPUKUIKA
1 OLICHKA pe3yJIbTaTa BBIYNCICHUN

OCHOBHBIE METOJIbI PEIICHHUS LETBIX U APOOHO-pAITMOHATBHBIX
YpPaBHEHUI U HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHHUS LETBIX U APOOHO-pAITMOHATBHBIX
YpaBHEHUIN U HEPABEHCTB

OCHOBHBIE METOJIbI PEIICHUS LETBIX U APOOHO-pAITMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

MHorouneHs! 0T OJJHOM NepeMeHHOU. JleneHre MHOro4eHa Ha
MHOTO4JIEH ¢ ocTaTkoM. Teopema besy

MHorounens! ¢ nensiMu kodpdunnentamu. Teopema Buera
Pemrenne cucrem NMMHENWHBIX ypaBHEHUN
Pemrenne cucrem NMMHEWHBIX YpaBHEHUN

Marpuiia cucTeMbl JIMHEWMHBIX ypaBHEHHI. OnpeaenuTenb
MAaTPHUIIBI 2X2, €r0 TEOMETPUUYECKUI CMBICT U CBOMCTBA;
BBIYHCIICHUE €r0 3HAUYCHUS

Onpenenurens MaTPUIBI 2X2, €10 TEOMETPUUYECKUN CMBICT U
CBOMCTBA; BBIYMCIIEHUE €T0 3HAUYEHUS

[Ipumenenue onpeaenuTess s perieHus CUCTEMbI TMHEWHBIX
ypaBHEHUH

Pemenne npukiaaHbixX 3a/1a4 ¢ MOMOUIBIO CUCTEMBbI JINHEHHBIX
ypaBHEHUH

Pemenue npukiaaHbiX 3aa4 ¢ HOMOIIBIO CUCTEMBI JIMHEHHBIX
ypaBHEHUH

Kontponsnas pabora: "PannoHanbHble ypaBHEHUS U
HepaBeHcTBa. CHUCTEMBbI JINHEUHBIX YpaBHEHUN"

Oynkius, crocoOwl 3ananus GyHkimuu. B3anmHo oOpaTHbIe
¢dbyuakiun. Komnosunus ¢GyHkumii

I'paduk pynkmu. InemeHTapHbie TpeoOpazoBaHus rpaduKkoB
byHKIMI

OO6nacTh onpeaeneHus © MHOKECTBO 3HadeHui pyHkIuu. Hynu
¢bynkun. [IpoMexxyTku 3HaK MOCTOSIHCTBA

Yérnble n Heu€THbIe QpyHKIMH. [leproauueckue GyHKIMM.
[IpoMexyTKM MOHOTOHHOCTH (PyHKIIMU

Maxkcumymbl 1 MUHUMYMBI pyHKIMK. Hanbomnsiee u
HauMeHblIlee 3HaYeHne PYHKIIMH Ha TIPOMEXYTKE

JIvHeiiHas1, KBaJpaTU4Has U JPOOHO-TMHEWHAs (GYHKIUU

DeMeHTapHOe UCCIeI0BaHUE U TIOCTPOCHUE IPauKOB 3TUX
byHKIII

Bcero KoHTposbHBIE

s

KonnuectBo yacos

paboThI

IIpakTnu
pabot



n/n

32

33
34
35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52
53
54
55
56

Tema ypoka

DneMeHTapHOe UCCIIEI0OBaHUE U MIOCTPOCHUE IPA(YUKOB ITUX
GbyHKIII

Crerens ¢ 1eabIM IoKkazareiieM. bunom Herorona

Crerens ¢ 1eabIM IokazareiieM. bunom Herorona

CrenenHasi GyHKIUS C HATYpaJbHBIM U LEJIBIM Moka3aTenem. Eé

CBO#CTBA ¥ rpaduk

Kontponsnas pabora: "Crenennas ¢pynkuus. E€ cBoiicTBa u
rpaduk"

Apudmernueckuil KOpeHb HATYpaIbHON CTENIEHU U €r0o
CBOMCTBA

Apudmernueckuil KOpeHb HATYpaJIIbHON CTENIEHU U €r0o
CBOMCTBa

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHHH, COIEPIKAIINX CTETIEHU

" KOpHU

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHN

" KOpHU

[IpeoOpa3oBaHMs YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHN

U KOpHU

Wppatmonansublie ypaBHeHHs. OCHOBHbBIE METO/IbI PEILICHUS
HppalMOHANIbHBIX YPaBHEHHM

Wppanmonansubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS
HppalMOHANIbHBIX YPaBHEHHM

Wppanmonansubie ypaBHeHUs. OCHOBHBIE METO/IbI PEILICHUS
HppalMOHANILHBIX YPaBHEHHM

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU UPPALIUOHATILHBIX
ypaBHEHUH

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU UPPALIMOHATBHBIX
ypaBHEHUH

PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU UPPALIMOHAJIBHBIX
YpaBHEHUI

PaBHOCUIIBHBIE TIEPEXO/BI B PEILICHUU UPPALIMOHAJIBHBIX
YPaBHEHUI

CpoiicTBa u rpaduK KOpHS N-Oi CTEMEHH KaK (PyHKIIHH
00paTHOM CTETEeHU C HATypalIbHBIM MTOKa3aTeIeM

CBoiicTBa U rpaduk KOpHA N-0if CTENEeHN KaK GyHKLIUU
00paTHOM CTENEeH! ¢ HaTypaJlbHbIM MOKa3aTeIeM

KonTtponpHas padota: "CBoiicTBa 1 rpaguk KOpHs n-oi
creneHy. MppaunoHaneHele ypaBHEeHuUs"

CreneHs ¢ palluOHAIBHBIM [T0KA3aTEJIEM U €€ CBOMCTBA
CreneHs ¢ pallMOHAIBLHBIM [10KA3aTEIEM U €€ CBOMCTBA
CreneHs ¢ pallMOHAIBLHBIM [10KA3aTEIEM U €€ CBOMCTBA
[Toxa3zaTtenbHast GpyHKIMA, €€ CBOICTBA U TpaduK
Hcnonb3oBanue rpaduka GyHKINUU IS pelIeHusl ypaBHEHHH

Bcero KoHTposbHBIE

e

KonnuectBo yacos

paboThI

IIpakTnu
pabot



n/n

57
58

59

60

61

62
63
64
65
66
67
68
69
70
71
72
73
74

75

76

77

78

79

80
81
82
83
84

85

86

Tema ypoka

Hcnonb3oBanue rpaduka GyHKIUN A1 peIICHUS] YPAaBHCHHIA

[Tokazarenbublie ypaBHeHU. OCHOBHBIE METO/IbI PELICHUS
II0KA3aTEebHBIX YPAaBHEHHUU

[TokazarenbHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS
II0KA3aTEebHBIX YPAaBHEHHUU

[Toka3zarenbublie ypaBHeHU. OCHOBHBIE METO/IbI PELICHUS
ITOKA3aTEIbHBIX YPAaBHEHHUI

Kontponbnas pabora: "[lokasarenbHas GyHKIMS.
[TokazarenbHble ypaBHEHUS"

Jlorapudm uucna. CpoiictBa orapugpma

Jlorapudm uucna. CpoiicTBa orapugpma

Jlorapudm uucna. CpoiicTBa orapupma

JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPUPMbI

JlecsiTuuHbIe U HATYpaJIbHBIE JTOTAPUPMbI

[IpeoOpa3oBanue BbIpaKEHUH, coAepKaLUX JJOTapu(pMbI
[IpeoOpa3oBaHue BbIpaKEeHUH, CoAepKALIUX JIOTapU(PMbI
[IpeoOpa3oBaHue BbIpaKEHUH, coAepKaIIUX JJOTapu(pMbl
Jlorapudmuueckas GhyHKIMsA, €€ CBOKWCTBA U TPpaduK
Jlorapudmuueckas GhyHKIUsA, €€ CBOKWCTBA U TPpauK
Hcnonws3oBanue rpaduka GyHKIIUU ISl peIICHUS YPAaBHCHHI
Hcnons3oBanue rpaduka GyHKIIUN IS pEIISHUs YPAaBHEHHI

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHIMA

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHUI

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHIA

PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH JIOrapu(PMUUECKUX
YpaBHEHUI

PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH JIOrapu(PMUUECKUX
YPaBHEHUI

Kountponsnas padora: "Jlorapudmudeckas GpyHKIus.
Jlorapudmuueckue ypaBHeHus"

CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC YUCIIOBOI'0 apryMCHTa
CI/IHYC, KOCHUHYC, TAHI'CHC U KOTAHI'CHC YUCIIOBOTI'0 apryMCHTa
ApKCI/IHyc, APKKOCHUHYC U aPKTAHI'€HC YHUCJIIOBOI'0 apr'yMCHTA
ApKCI/IHyc, APKKOCHUHYC U aPKTAHI'€HC YHCJIIOBOT'0 apryMmeHTa

Tpuronomerpruyeckas OKpyKHOCTb, OIIPEJIEIICHNAE
TPUTOHOMETPUYECKUX (PYHKIIUI YUCIIOBOTO apryMeHTa

Tpuronomerpruueckas OKpyKHOCTb, OIIPEJIEIIEHNE
TPUTOHOMETPUUYECKUX (PYHKIIUI YHUCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI

Bcero KoHTposbHBIE

P R R RPRPRPRRRRRERRRP R

e

KonnuectBo yacos

paboThI

IIpakTnu
pabot



n/n

87
88
89
90
91
92
93
94
95
96
97
98
99
100
101

102

103

104
105
106
107
108

109

110

111
112
113
114
115
116
117
118
119

120

Tema ypoka

OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI
OCHOBHBIE TPUTOHOMETPUYECKUE POPMYIIbI
[IpeoOpazoBaHre TPUTOHOMETPHUYECKUX BBIPAKECHUH
[IpeoOpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUH
[IpeobpazoBaHre TPUTOHOMETPUIECKUX BBIPAKCHUI
[IpeoGpa3oBaHye TPUTOHOMETPUUECKUX BBIPAXKEHUN
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI
Pemrenne TpuroHoMeTpU4ECKUX YpaBHEHUN
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YpaBHEHUI
Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI
Pemrenne TpuroHOMETpUYECKUX YpABHEHUI
Pemrenne TpuroHOMETpUYECKUX YpAaBHEHUI

KonTponshas pabora: "TpuroHoMerpuueckre BbIpakeHHs U
TPUTOHOMETPUYECKUE YPAaBHEHUS"

ITocnemoBaTenLHOCTH, CIIOCOOBI 3aJaHUS
nocJyieIoBaTesibHOCTENH. MeToq MaTeMaTH4eCKO MHTYKIIHT

MOHOTOHHEIE U OTpaHUYCHHBIC MMOCICA0OBATCIBHOCTH. I/ICTOpI/IH

aHajn3a 0ECKOHEYHO MaJIbIX

Apudmernueckast Iporpeccus

I'eomeTpudeckas mporpeccust

beckoneuHo yObIBaroIasi reoOMeTpuYecKast poTrpeccust

Cymma OeckoHE4HO yObIBaroIIel reOMeTPHUECKOl Mporpeccuu

JInHeHbIN U SKCIOHEHIMaNIbHBINA pocT. Yucno e. Popmyna
CJIOXHBIX MPOLIEHTOB

JIuHeHbIN 1 SKCIOHEHIMabHBINA pocT. Yucio e. Dopmyna
CJIOXHBIX MPOLIEHTOB

Hcnonn3oBanue InporpeCcCuun sl pCiCHus pCaIbHbIX 3a/a4
IIPUKIAAHOI'O XapaKTepa

Kontponbhas padota: "[locinenoBarelbHOCTH U IPOTPecCHu’”
HenpepriBHbIE (DYHKIINHN U UX CBOMCTBA

Touka pa3pbiBa. ACUMNTOTHI TpaduKOB QYHKITHI

CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha OTPE3Ke

CpoiicTBa (hyHKIIMIA HETIPEPHIBHBIX Ha OTPE3Ke

Metoa MHTEpBAJIOB ISl pELIEHUSI HEPABEHCTB

Metoa MHTEPBaJIOB ISl pELIEHUS HEPABEHCTB

Metoa MHTEpBaJIOB ISl pELICHUS HEPABEHCTB

[IpumMeHeHue CBOMCTB HENPEPHIBHBIX (DYHKIUH ISl peIlIeHUs
3a1a4

[IpumMeHeHre CBOMCTB HEMPEPHIBHBIX (DYHKIUH /IS peIIeHUs

Bcero KoHTposbHBIE
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-

L

e

KonnuectBo yacos

paboThI

IIpakTnu
pabot



n/n

121
122
123
124
125
126
127
128

129

130

131
132

133

134
135
136

Tema ypoka

3a1a4
[lepBas u BTOpast Npou3BOAHbBIE PYHKLINU
Ornpenenenue, reOMETPUUECKUI CMBICIT TTPOU3BOIHOM
Onpenenenne, GU3MYECKUN CMBICI POU3BOTHOM
VYpaBHeHHEe KacaTeabHOU K rpadpuky QyHKIUU
VYpaBHeHHe KacaTeabHOU K rpadpuky QyHKIUU
[IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN
[IpousBoiHbIE 37IEMEHTAPHBIX PYHKLINN

HpOI/ISBOHHafl CYMMBI, ITPOU3BEACHU A, YACTHOT'O 1 KOMIIO3UIIUN

byHKIMNA

HpOI/ISBOHHafl CYMMBI, ITPOU3BEACHU A, YACTHOTO 1 KOMIIO3UIIUN

byHKINNA

HpOI/ISBO,}IHaH CYMMBI, ITPOU3BEACHU A, YACTHOT'O 1 KOMIIO3UIIUN

byHKINNA
Kontponpras padota: "[IponsBognas”

[ToBTOpEeHuUE, 0000IIeHNE, CHCTEMATH3aIUs 3HAHUI
"VpaBHeHus"

[ToBTOpEeHue, 0000IIeHNEe, CHCTEMATH3aIUs 3HAHUI
"®yukuun"

Hrorosas koHTpoJbHAs paboTa
Hrorosas koHTpoJBbHAs paboTa
[ToBTOpEeHME, 0600IIEHNE, CUCTEMATH3AIIS 3HAHUN

OBIIEE KOJIMYECTBO YACOB II10 ITPOIPAMME
11 KVIACC

Ne
n/a

Tema ypoxka

[IpumeHeHue MPOU3BOIHOM K HCCIeI0BaHUIO (DYHKIUI Ha
MOHOTOHHOCTH U 3KCTPEMYMBbI

[IpumeHeHue MPOU3BOIHOM K HCCIeI0BaHUIO (DYHKIUI Ha
MOHOTOHHOCTH U 3KCTPEMYMBbI

[IpumeHeHne MPOU3BOIHOM K HCCIeI0BaHUIO (DYHKIUI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI
[IpumeHeHne MPOU3BOIHON K HCCIeI0BaHUIO (DYHKIUI Ha
MOHOTOHHOCTb U SKCTPEMYMBbI

[IpumMeHeHre MPOM3BOIHON K UCCIIEI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTB Y 3KCTPEMYMBI

[IpumMeHeHre MPOM3BOIHON K UCCIIEIOBAaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

Haxosxnenne HanOoJIbIIero ¥ HAMMEHBIIETO 3HAYSHUS
HENpepbIBHON (DYHKIIMU HA OTPE3KE

Haxosxnenne HanOoJIbIIEero ¥ HAMMEHBIIETO 3HAYESHUS
HEeNpepbIBHON (DYHKIIMU HA OTPE3KE

KonnuectBo yacos

Bcero KoHTposbHBIE
paboThI

1
1
1
1
1
1
1
1
1
1
1 1
1
1
1 1
1 1
1

136 10

IIpakTnu
pabot

KommuectBo yacos

Bcero KonTpoJsibHbie
paboThI

[TpakTr
pat



n/n

10

11

12

13

14

15

16

17
18
19
20
21
22

23
24

25

26
27

28

29

30

31
32
33

34
35

Tema ypoka

Haxosxnenne HanOOJIbIIEro ¥ HAMMEHBIIETO 3HAYCHUS
HENPEePhIBHOW (DYHKIIMU HA OTPE3KE

HaxoxneHrne HaubobIIero 1 HAUMEHbIIEr0 3HaYEHUS
HENpPEephIBHOW (DYHKIIMU HA OTPE3KE

HaxoxneHrne HaubobIIero 1 HAUMEHbIIEr0 3HaYEHUS
HENPEephIBHOW (DYHKIIMU HA OTPE3KE

HaxoxneHrne HaubobIIero 1 HaUMEHbIIEro 3HaYCHUS
HEeNpephIBHON (DYHKIIUU Ha OTpE3Ke

HpI/IMeHeHI/IG HpOHSBOI[HOfI JJI HAXOXKACHHA HAUTYUIICT O
PEHIICHHMA B IPUKIIAAHBIX 3aaa4ax

HpI/IMeHeHI/IG HpOHSBOI[HOfI AJI HAXOXKACHHA HAUTYUIICT O
PEHICHMA B IPUKIIAAHBIX 3aadax

[IpumeHeHre TpOU3BOIHOM ISl ONIPEACIICHUSI CKOPOCTH U
YCKOpEHUs Mpoliecca, 3a1aHHOr0 GopMysIoi Uit rpaguKkomM

[IpumeHeHre TpoOU3BOIHOM ISl ONIPEACIICHUSI CKOPOCTH U
YCKOpEHUs MpolLiecca, 3a1aHHOr0 GopMysIoi Uit rpaguKkomM

Komnoszunus ¢yHximit
Komnosunus hyHkimii
Komnosumus hyHkimii
I'eomeTpuueckue oOpa3bl ypaBHEHUH HA KOOPAUHATHOMN TIJIOCKOCTH
I'eomeTpuueckue oOpa3bl ypaBHEHUH HA KOOPAWHATHOMN TIJIOCKOCTH

KonTtponsnas padota: "MccnenoBanue GpyHKIHA ¢ TOMOIIBHIO
MPOU3BOJHOMN"

[TepBooGpa3Has, 0CHOBHOE CBOMCTBO MEPBOOOPA3HBIX

[lepBooOpa3ubie AmeMeHTapHBIX QyHKIMN. [IpaBuiia HaXoKICHUS
MepBOOOPA3HBIX

[lepBooOpa3ubie AmeMeHTapHBIX QyHKIMN. [IpaBuiia HaXoKICHUS
MepBOOOPA3HBIX

Huterpan. ['eomeTpuuecknii CMbICII HHTErpaja

Brrauciienue onpenenéHHoro nHTerpaia o gpopmyie HproroHa-
JletiOuuIa

Brrauciienue onpenenéHHoro uuTerpaia o gpopmyie HproroHa-
JletiOuuIIa

HpI/IMeHeHI/IC HHTCrpaia AJId HAXOXKIACHUA IUIOIIAJECH IIJIOCKHUX
buryp

HpI/IMeHeHI/IC HHTCrpaia AJId HAXOXKIACHUA 00BEMOB
TCOMETPHUUCCKUX TCII

[Tpumeps! perienuit tuddpepeHIMaIbHBIX YpaBHEHUN
[Tpumeps! perienuit tuddepeHINaIbHBIX YpaBHEHUN

MaremaTnueckoe MOJEINPOBAHUE PEAJIBHBIX ITPOLIECCOB €
MOMOIIBIO T PepeHInaNbHBIX YPAaBHEHUH

KonTtponsHas padota: "[lepooOpa3nas u uarerpan"
Tpuronomerpudeckue GyHKINHU, UX CBONCTBA U rpaduku

Bcero KontposbHbie

L

KonnuectBo yacos

paboThI

IIpaxkrr
pad



n/n

36
37
38
39
40

41

42

43

44
45
46
47
48

49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68

69

Tema ypoka

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U rpaduKu
Tpuronomerpuyeckne GyHKINHU, UX CBOMCTBA U rpaduKu
Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu
Tpuronomerpuyeckne GyHKINHU, UX CBOHCTBA U rpaduKu

OT100p KOpHEH TPUTOHOMETPHUECKIX YPABHEHUH C TOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHHH C TIOMOIIBIO
TPUTOHOMETPUIECKOIN OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C TIOMOIIBIO
TPUTOHOMETPUIECKOUN OKPYKHOCTH

Pemenne TPUTOHOMETPUUCCKUX HEPABCHCTB
Pemenne TPUTOHOMETPUUCCKHUX HEPABCHCTB
Pemenne TPUTOHOMETPUUCCKHUX HEPABCHCTB
Pemenne TPUTOHOMETPUUCCKHNX HCPABCHCTB

Kountponshas pabora: "['paduku TpuroHoMeTpu4eckux QyHKIIHMA.
TpuroHomerpuyeckre HepaBeHCTBA"

OCHOBHBIE METO/IbI PEIIEHHS TOKa3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHHS T0KA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI PEIIEHHS T0KA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIIEHHS TOKA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pelIeHHs] JOrapu(PMUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI peIlIeHHs] JOrapu(PMUUECKHX HEPABEHCTB
OCHOBHBIE METO/IbI peIIeHHs] JOrapu(PMUUECKHX HEPABEHCTB
OCHOBHBIE METO/IbI pelIeHHs] JOrapu(PMUUECKIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB
OCHOBHBIE METO/1bI pEelIEHHs HPPALIIOHAIBHBIX HEPABEHCTB
OCHOBHBIE METO/1bI pEeIIEHHs HPPALIIOHAIBHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEIIEHUS UPPALIMOHAIBHBIX HEPABECHCTB
I'paduueckue MeTo1bl pelieHUs UppallMOHATIBHBIX YpaBHEHUN
I'paduueckue MeTo bl pellieHUs UppallMOHATIBHBIX YpaBHEHUN
I'padrueckue MeTo bl peleHNs MOKa3aTeIbHbIX YPaBHEHUH
I'paduueckue MeToIbl pelieHns MOKa3aTeIbHbIX HEPABEHCTB
I'paduueckue MeTobl pelieHus JOrapu(pMUUECKUX YpaBHEHUI
I'paduueckue MeTo bl pelieHNs JOTapUPMHUUECKIX HEPABEHCTB
I'padrueckue MeTO bl pelieHNs JOTapUPMHUIECKHX HEPABEHCTB

I'paduueckue MeTOIbI pelIeHHs TOKa3aTeIbHBIX U
Jorapu(pMUUECKUX ypaBHEHUI

I'paduueckue MeTobI pelIeHHs TOKa3aTeIbHBIX U
norapu(pMUUECKUX ypaBHEHU I

Bcero KontposbHbie

e e

s
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KonnuectBo yacos

paboThI

IIpaxkrr
pad



n/n

70

71

72

73

74

75
76
77
78
79
80
81

82
83
84
85
86
87
88
89

90

91

92
93

94

95

96

97

98

Tema ypoka

I'padmyeckue MeToIbI peleHus OKAa3aTeNbHBIX U
norapupMUUECKUX HEPABEHCTB

I'padmyeckue MeTOIBI PeIICHUS TIOKA3aTeIbHBIX U
norapupMHUECKUX HEPABEHCTB

KonTtponsHas padora: "MppannoHalibHbIe, TOKa3aTEIbHBIC U
JorapupMuIECcKie HepaBeHCTBA"

KommiekcHbie uncia. Anredpanyeckast 1 TPUTOHOMETpUYECKast
(hopMBI 3aITUCH KOMILJIEKCHOTO YHCiIa

Kommiekcubie uncia. Anredpanyeckast © TPUTOHOMETpUYECKas
(hopMBI 3aITUCH KOMILJIEKCHOTO YHCiIa

Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMHU YUCIIaMU
Apudmernueckue onepanuu ¢ KOMIJIEKCHBIMH YUCIIaMU
N300pakeHne KOMIJIEKCHBIX YHCET Ha KOOPAUHATHON TIOCKOCTH
N300pakeHne KOMIJIEKCHBIX YHCET Ha KOOPIUHATHON IJIOCKOCTH
®opmyna Myaspa. KopHu n-oii cTeneHy u3 KOMILUIEKCHOTO Yucia
®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMILUIEKCHOTO Yucia

[IpumeHeHre KOMIUIEKCHBIX YUCEIT Ul pelleHns GU3NYECKUX U
FeOMETPUYECKHX 3a/1a4

KonTtponbHas padota: "KomruiekcHsie uncna"

HatypanbHble u nemnbie yncia

HatypanbHble u nensie yncna

[IpumeHeHre MPU3HAKOB AECTMMOCTH IENIBIX YHCET

[IpumeHeHre MPU3HAKOB AETMMOCTH IIEJIBIX YHCENT

[Ipumenenne npusHakoB aeauMocty nenbix yucen: HOJl u HOK
[Ipumenenne npusHakoB aeauMoctH nenbix yucen: HOJ[ u HOK

[IpuMeHeHre MPU3HAKOB JACIMMOCTH LETbIX YUCEN: OCTATKU 10
MOTYJTIO

[IpuMeHeHre MPU3HAKOB JACIUMOCTH IEIbIX YHCEI: OCTATKU 10
MOYIIO

HpI/IMeHeHI/IC IMPHU3HAKOB ACIIMMOCTHU LECJIBIX YUCCII: AJITOPUTM
EBxnuna nus PCUICHHA 3a/la4 B LCJIbIX YHUCIIaX

KontponbHas padota: "Teopus menbix uncen"”

Cucrema n COBOKYITHOCTb ypaBHeHI/Iﬁ. PaBHOCHIBEHEIE CUCTEMBI U
CUCTCMBI-CJIICACTBUA

Cucrema u COBOKYITHOCTb ypaBHeHHﬁ. PaBHOCHIBHBIE CUCTEMBI U
CUCTCMBI-CJIICACTBUA

OCHOBHBIE METO/IBI PEILIEHUS CUCTEM U COBOKYITHOCTEN
palnMoHaNbHBIX YpaBHEHUN

OCHOBHBIE METO/IBI PELLIEHUS CUCTEM U COBOKYITHOCTEN
UppalMOHAIBHBIX YpPaBHEHHH

OcHoBHBIC MCTOAbI PCIICHUA CUCTCM U COBOKYHHOCTCﬁ
IIOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

OcHoBHBIC MCTOAbI PCIICHUA CUCTCM U COBOKYHHOCTCﬁ

Bcero KontposbHbie

L

L

KonnuectBo yacos

paboThI

IIpaxkrr
pad



n/n

99

100

101

102

103

104

105
106
107
108
109
110
111
112
113
114
115
116
117

118

119

120
121
122
123

124

Tema ypoka

[I0KA3aTEebHBIX YPAaBHEHUU

OCHOBHBIC METOIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH
norapupMUUECKUX YpaBHCHUN

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U COBOKYITHOCTEH
norapupMUUECKUX YpaBHCHUN

[IpuMeHeHne CUCTEM K PELICHUIO MAaTEMaTUYECKUX 3a/1a4 U 3a]1a4
13 pa3IU4HbIX 00JacTel HAyKU U peasIbHOM JKU3HH,
MHTEpIIpETAUs NOJYYCHHBIX PE3yJIbTaTOB

[IpuMeHeHne CHCTEM K PEeLIEHUIO MATEMaTUYECKUX 3a/1a4 U 3a]1a4
13 pa3IU4HbIX 00JacTel HAyKU U peasIbHOM JKU3HH,
WHTEpIIpETALUs OJYYCHHBIX PE3yJIbTaTOB

HpI/IMCHeHI/Ie HCPaABCHCTB K PCIICHUIO MAaTEMATUYCCKUX 3a1a4 U
3a/1a4 U3 pa3InYHbIX 00JacTeil HAyKU U pealbHON XKU3HHU,
MHTEPIIPETALUSA [OJTyYE€HHBIX PE3YILTATOB

KonTtponpnas padota: "CucteMbl paliiOHaIbHBIX,
HppaluOHAJIIBHBIX ITOKAa3aTCJIbHBIX U J'IOFapI/I(i)MI/ILIeCKI/IX
ypaBHeHUH"

PanmoHasibHBIC ypaBHEHUS C TTapaMeTPaMH

PanmonanbHble HEpaBeHCTBa C MapaMeTpamMu
PanmonanbHbIe cUCTEMBI ¢ TapaMeTpaMu

WppatmonansHble ypaBHEHUs, HEPAaBEHCTBA C MapamMeTpaMu
HppatmonanbHble CHCTEMBI ¢ TapaMeTpamMu

[TokazarenbHble ypaBHEHUS, HEPABEHCTBA C MapaMeTpaMu
[Toka3zarenbHble CUCTEMBI C TapaMeTpaMu
Jlorapudmuueckrue ypaBHEHHS, HEpAaBEHCTBA C IapaMeTpamu
Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu
TpuronomeTrpruyeckue ypaBHEHHUS C TapaMeTpaMu
TpuronomeTrpruyeckue HepaBeHCTBA C MapaMeTpaMu
TpuroHomeTpuyecKkue CHCTEMBI C TapaMeTpamMmu

HOCTpO@HI/Ie 1 UCCIAICA0OBAHUEC MAaTCMAaTHYCCKHUX Moz[eneﬁ
PCaAJIbHBIX CI/ITyaI_[I/Iﬁ C IOMOLIBIO ypaBHeHI/Iﬁ C IMapaMcTpaMu

ITocTtpoenue u ucciae0BaHUE MaTEMaTUYECKUX MO/IEIen
peabHBIX CUTYAIMH C IOMOIIBIO CUCTEM YpaBHEHHH C
napameTpamMu

ITocTpoenue u nccienoBaHre MaTEMaTHUYECKUX MOZEIIEN
pEaJIbHBIX CUTYyallUi C TIOMOIIBIO CUCTEM YPaBHEHUHN C
napameTpamMu

KonTposnpHas padoTa: "3anauu ¢ napamerpamu”
[ToBTOpenue, 060061IeHNE, ccTeMaTH3alus 3HaHuil: "YpaBHeHuUs"
[ToBTOpenue, 06001IeHNE, CHcTeMaTH3allus 3HaHuil: "YpaBHeHH"

[ToBTOpEHue, 06001IeHNE, CHCTEeMaTU3alus 3HaHUH: 'Y paBHEHUS.
Cucremsl ypaBHeHUi"

[ToBTOpEeHue, 06001IeHNE, CCTeMaTH3allvsl 3HAHUI:

Bcero KontposbHbie
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Tema ypoxka KommuecTBo 4yacos
Bcero Kontponsasie IIpaxri
paboThI pad
"HepaBencrsa"
[ToBTOpEeHue, 06001ICHNE, CHCTEMAaTH3aIUsT 3HAHUI: 1
"HepaBencrsa"
[ToBTOpEHUe, 06001ICHNE, CHCTEMAaTH3aIUsT 3HAHUI: 1
"HepaBencrsa"
[ToBTOpEeHue, 06001ICHNE, CHCTEMAaTH3aIlUsT 3HAHUI: 1
"[IpousBosHas u e€ npumeHeHue"
[ToBTOpeHue, 0600IIeHNE, CHUCTEMATH3AIUs 3HAHUM 1
"[IpousBosiHas u e€ npumeHeHue"
[ToBTOpeHue, 0600IIeHNE, CHCTEMATH3aIUs 3HAHUI 1
"[IpousBosHas u e€ npumMeHeHue"
[ToBTOpenue, 06001IIeHNE, cucTeMaTu3anus 3Hanui: "MuTerpan u 1
€ro npumeHeHue"
[ToBTOpeHue, 0600IIeHNe, ccTeMaTr3aIus 3HaHui: "OyHKIun" 1
[ToBTOpeHue, 0600IIeHNe, cucTeMaTr3aus 3Haui: "OyHKIuu" 1
[ToBTOpeHue, 0600IIeHNe, cucTeMaTr3anus 3Hanui: "OyHkIuu" 1
Wrorosas koHTposbHas paboTa 1 1
Hrorosas koHTpoJbHAs paboTa 1 1
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIINS 3HAHUN 1
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 136 10 {

MPOBEPSIEMBIE TPEGOBAHMSA K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC
Kon N N
HDOBEDAEMOLO IIpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUsI 0CHOBHOI1 00pa3oBaTebHOI
posep MPOrpaMMbI CpeAHero od1ero 0dopa3oBaHusi
pe3yJabTaTa
1 Ywcna v BEIYUCIEHUS
11 OnepupoBaTh TOHATHUSAMH: paliOHATBPHOE M ICHCTBUTENBHOE YHCIO, OOBIKHOBEHHAs U
' JecATHYHAs APOOb, TIPOICHTHI
1.2 BrImonaaTh apupMeTHIecKre ONepaliy ¢ paldOHANEHBIME U ICHCTBUTEIHHBIMI YUCIIAMA
13 BeimonasaTe mpuOMIkEHHBIC BEIYUCIICHUS, UCIIONB3Ys MIPABHIIA OKPYTIICHUS, IENaTh IIPHKUIIKY U
' OLIEHKY pe3yJIbTaTa BbIYHCICHUI
OnepupoBaTh MOHATHAMHU: CTEIEHb C LEJNBIM IOKa3aTelneM, CTaHmapTHas ¢(opMa 3amucu
14 JNCUCTBUTEIFHOTO YHCIIA, KOPSHb HATYPAJIbHON CTENCHH; HMCIOIBh30BATh IMOAXOMSIIYIO (OpMy
3aMMcyu AeHCTBUTEIbHBIX YMCEN U PELICHUS MPAaKTUYECKUX 3a]a4 U IPeICTaBIeHNs JaHHBIX




Kop

IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS 0CHOBHOI 00pa3oBaTe/IbHOM

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001Iero 0dopa3oBaHusi
pe3yiabTaTa
15 OmnepupoBaTh MOHATHSAMU: CHUHYC, KOCHHYC W TaHTEHC IPOM3BOJIBHOTO YIJia; HCIIOIh30BaTh
' 3aMUCh MIPOU3BOIBHOrO YIIa Yepe3 00paTHBIE TPUTOHOMETPUYECKUE (DYHKIUU
2 YpaBHEHHUS U HEPABEHCTBA
21 OnepupoBaTh MOHATHIMU: TOXKICCTBO, YypPaBHEHHE, HEPABEHCTBO, LENOE, PAIMOHAIBHOE,
' UpPpaIMOHAEHOE YPaBHEHUE, HEPABEHCTBO, TPUTOHOMETPUYECKOE YPaBHEHUE
29 BeImonHaTh mpeobpa3oBaHUs TPUTOHOMETPHUUECKUX BBIPAXKCHUH U peIIaTh TPUTOHOMETPUIECKHE
' YpaBHEHUs
23 BrImonHaTh npeodpazoBaHys LENbIX, PAIIMOHANBHBIX M UPPAlMOHAIBHBIX BRIPAXKECHUH U peraTh
' OCHOBHBIE THIIBI LIENIBIX, PALJUOHAJIBHBIX ¥ UPPALIMOHAJIBHBIX YPAaBHEHUN U HEPABEHCTB
24 IIpuMeHATh ypaBHEHUS U HEPAaBEHCTBA JJs pELICHUs MaTeMaTHMUYECKMX 3ajad U 3ajad U3
' Pa3NUYHBIX 00NacTell HAYKH U peabHOM XU3HN
MO}ICHHpOBaTL PCaIbHBIC CUTYallU Ha A3BIKC aJ'IFCGpBI, COCTaBJIATH BBIPAXXCHUA, YPABHCHUS, HE-
25 paBeHCTBA IO YCJOBHIO 3aja4d, HCCICAOBATh IMOCTPOCHHBIC MOJACIHA C HCIOIb30BAHHEM
anmapara aiareOpsl
3 OyHKIMU U rpaguKu
31 OnepupoBaTh MOHATHAMH: (YHKIHS, CIOCOObI 3adaHus (YHKIHH, OONACTh ONpENCICHHS |
' MHOYKECTBO 3Ha4YCHUH QyHKIUY, rpaduK GyHKIUH, B3AUMHO 00OpaTHbIE PYHKIIUU
39 OmnepupoBaTh MOHATHAMHU: YETHOCTh W HEUETHOCTh (PYHKIMU, HYAH (DYHKIUH, TPOMEKYTKU
' 3HAKOIIOCTOSIHCTBA
3.3 Hcnonw3oBatk rpaduku GyHKIHN JJIs pEIICHUs] ypaBHSHU I
34 CTpouTh 1 YnuTaTh rpaduku TMHEHHOW (QYHKITUH, KBAAPATUIHON (YHKIIMHU, CTEICHHON ()yHKIHH
' C LIEJILIM ITOKa3aTelIEM
HWcnonezoBate rpaduku GpyHKINH IS HCCIEAOBAHUS MIPOLIECCOB M 3aBUCHMOCTEH IIPH PEIICHIH
3.5 3a/1a4 U3 IPyruxX y4eOHBIX MPEIMETOB M PeabHON KH3HH, BBIPAKaTh (HOPMYIaMH 3aBUCHMOCTH
MEXIy BeTHUYMHAMA
4 Hauaa maTemMaTiaecKoro aHammsa
41 OnepupoBath IMOHATHUSAMH: IIOCTICIOBATEILHOCTh, AapU(pMETHYecCKass MW TeOMeTpHUYCCKast
' Tporpeccun
42 OmnepupoBath TOHATHAMHU: OECKOHEYHO YOBIBAIOIIAS TEOMETpHYECKas MpPOrpecchs, CyMMma
' 0eCKOHEUHO yOBIBArOIIEeH TeOMETPUIESCKON TIPOrpecCu
4.3 3amaBaTh MOCIEIOBATEILHOCTH Pa3IMYHBIMHU CIIOCOOAMH
44 Hcnonp30BaTh CBOWMCTBA MOCIEAOBATEIBHOCTEN M MPOTPECCUN IS PEIICHUS peallbHbIX 3a1ad
' MPUKIIAHOTO XapaKTepa
5 MHosxecTBa 1 JIOTUKa
5.1 OmnepupoBaTh NOHATHSIMHU: MHOXKECTBO, OIIEPAILIUU HAJ MHOKECTBAMHU
59 Hcnonp30BaTh TEOPETHKO-MHOKECTBEHHBIN ammapaT Ui OMHCAHUS pPEalbHBIX IMPOLECCOB U

SIBJICHUH, TIPU PEILICHUN 3a1a4 U3 APYTUX y4eOHBIX IPEAMETOB




Ko, . .
5 IIpoBepsieMble NpeAMeTHBIE Pe3yJIbTATHI 0CBOEHHS 0CHOBHOI 00pa3oBaTe/IbHOM

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001Iero 0dopa3oBaHusi
pe3yiabTaTa
5.3 OnepupoBath HOHATHUSME: ONPECTICHUE, TEOpeMa, CICICTBUE, T0KAa3aTEILCTBO
11 KJIACC
Kon . .
DOBEDSIEMOro IIpoBepsieMble MpeaMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTeIbLHOI
poBep NMPOrpaMMbI CpeAHero o01ero o0pa3oBaHusi
pe3yJabTaTa
1 Yucna 1 BEIYUCIICHUS
11 OmnepupoBaTh MOHITUSAMH: HATypajdbHOE, 10 YHCIIO0; HCIONb30BATh MPH3HAKUA EITUMOCTH
EIBIX YKCEIT, PA3JIOKCHUE YUCIIa Ha TPOCTHIC MHOKHUTEIIH /ISl PEIIICHUS 3a1a4
1.2 OnepupoBaTh NOHITUEM: CTENIEHD C PALIMOHAIBHBIM I10Ka3aTENIEM
1.3 OnepupoBaTh MOHIATHAMU: JIOTapH(PM YK CIIa, TECATUYHBIC H HATYpaJIbHBIC JIOTapU (MBI
2 YpaBHEHHUS 1 HEPABEHCTBA
[IpuMeHSTS CBOWCTBAa CTENEHW Ui NMPEOOpa3OBAHUS BBIPAKCHHH, OMEPUPOBATH ITOHATHSIMH:
2.1 MTOKa3aTeNIbHOS YPAaBHEHNE M HEPABEHCTBO; PEIIaTh OCHOBHBIE THITHI IIOKA3aTEIBHBIX YPABHCHUHN 1

HEpPaBEHCTB

BrimonuaTe mpeoOpa3oBaHusl BEIPAXKEHUH, COMEP)KALIIX JIOTapH(pMbI; ONEPHPOBATH TOHITUSIMH:
2.2 JorapupMUYEecKOe YpaBHCHHE M HEPaBCHCTBO, peIlaTh OCHOBHBIC THITHI JIOTapu(pMUUIECKHX
ypaBHEHHI U HEPABEHCTB

2.3 Haxomuts pemeHust mpocTeHIINX TPUTOHOMETPUUECKUX HEPABEHCTB

24 OmnepupoBaTh MOHATHIMH: CHCTEMa JIMHEHHBIX YpaBHEHHUN U €€ PeIIeHUE; HCIONb30BATh CHCTEMY
' TUHEHHBIX YPaBHEHUH JJIS PEIICHUS TPAKTHIECKIX 3a1a9

25 HaxomuTp pemeHWs NTpPOCTEHIINX CHCTEM W COBOKYITHOCTEH pallMOHANBHBIX YpPaBHEHHH U

HEpPaBEHCTB

MopenupoBaTh peanbHBIE CHUTYyalllH Ha SI3BIKE aiareOpbl, COCTABITH BBIPAXKCHUS, ypaBHEHHS,
2.6 HEpPAaBEHCTBA M CHUCTEMBl II0 YCIOBHUIO 3aJadyM, HUCCIENOBaTh IIOCTPOEHHBIE MOAEIH C
WCTOJIb30BaHNEM amIiapara anreopsl

3 OyHKIMU U rpaduKu

OmnepupoBaTh HOHATHIMH: MEpUOANYECKas (YHKIHS, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIHH,
3.1 TOYKH DKCTpeMyMa (DyHKIMH, HauOOJbIIee U HAaMMEHBIIIee 3HAYeHUs (QYHKIIMK Ha MPOMEKYTKE;
HCIIOB30BATh UX JUIS HCCIeNOBaHUs (DYHKIHHU, 3aJaHHON TpadrKoM

OmneprupoBaTh MOHATHSAMU: TpadUKH MMOKA3aTEIBEHOM, JTOrapu()MIUECKOH U TPUTOHOMETPHUCCKUAX
3.2 GbyHKOWH;, n300pakaTh WX HAa KOOPAWHATHOW IUIOCKOCTH W HMCIONB30BATh IS PEHICHUS
YpaBHEHU U HEPaBEHCTB

3.3 N3o6paxaTs Ha KOOPAMHATHOW IIOCKOCTU T'pa)UMKH JIMHEWHBIX YPaBHEHHH W WCIONB30BATH UX




Ko, . .
5 IIpoBepsieMble NpeMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOI 00pa30BaTeIbHOI

MPOBEPSIEMOT0
MPOrPaMMBbI CPeTHEro 001Iero 0opa3oBaHusi
pe3yJbTara
JUTS PEIIeHHs] CUCTEMBbI IMHEHHBIX YpaBHEHUH

34 Ucnonw3oBath rpaduku QYyHKIOMA I8 UCCIEOBAHUS IMPOIECCOB M 3aBUCUMOCTEH U3 IIPYruX
' YUeOHBIX JTUCIUTUIHH
4 Hauana MareMaTH4ecKkoro aHajan3a

41 OnepupoBaTh TMOHSATHSAMH: HENpEphIBHAS (QYHKUIHA, MPOM3BOIHAS (YHKIMHU; HCIOIB30BAThH
) TeOMETPUYECKUN U PU3NUECKUI CMBICI POU3BOAHOM TSI pELICHHUS 3a]1a4

492 Haxoaute mpou3BOMHBIE JJIEMEHTAPHBIX (YHKUWH, BBIYUCIATH MPOU3BOJHBIE CYMMBI,
' IIPOU3BEACHUS, YACTHOTO (DYHKITUI

43 Hcnonb30BaTh MpOM3BOJAHYIO JISl MCCIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTh M IKCTPEMYMBI,
' MPUMEHSATh Pe3yJIbTAaThl HCCIEOBAHUS K IOCTPOCHHUIO TpaMKOB

44 Hcnonb3oBaTh MPOM3BOJAHYIO IS HAXOXKICHUS HAWIYYIIEro PEHICHHs] B TPUKIAJHBIX, B TOM
' YHUCJIE COLMAIBHO-DKOHOMUYECKHUX, 3a/1auax

45 OnepupoBaTh TMOHATUSAMHU: TepBooOpa3Hass W WHTErpaj, IOHMMAaTh TEOMETPUYECKHA U
' (M3HMUECKHU CMBICT HHTErpaia

46 Haxoaute mepBooOpa3Hble dJIEMEHTAPHBIX (QYHKIWH, BBIUUCIATH HHTETpan 1o (Gopmyne
' Herorona — JleiitOauna

47 Pemate mnpuknagHeie 3a7ayd, B TOM YHCIIE COIHAIBLHO-SKOHOMHYECKOTO U  (PU3MYECKOTO
' XapakTepa, CpeCTBAMU MAaTEMATHYECKOTO aHAIN3a

IMPOBEPAEMBIE 9JIEMEHTBI COOEPKAHUA

10 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEeP/KAHUS
1 Uucna v BBIYMCIICHUS

Parmmonansabie uncna. OOBIKHOBEHHBIE U JECATHYHBIC JPOOH, MPOIEHTHI, OCCKOHEUHBIC MEPUOIMYCCKIE
11 Ipobu. ApuMeTHIecKue ONepauy ¢ PAlHOHAEHBIMH YHCIaMH, TIpeoOpa30BaHuUs YHUCIOBBIX BBIPasKCHHUH.
' [IpumeHeHue npoOei ¥ MPOICHTOB JUIS PEIICHUs MPUKIATHBIX 3a7ad U3 Pa3IUYHbIX OTpaciicdl 3HaHWH W
peanbHOMN KU3HU

HeﬁCTBHTeHLHLIe yuciia. ParuoHanbHbIE U HppallMOHAJIBHBIC YHCJIA. ApI/I(I)MCTI/IquKI/Ie ornepanmuu ¢
1.2 JICUCTBUTEILHBIMU YU CIIAMH. HpI/I6J'II/I)KéHHBIe BBIYUCIICHUA, IMpaBUJIa OKPYIJICHHA, INPUKUAKA W OLCHKA
pe3ysIbTaTa BBIUKCIICHUHN

Crenensp ¢ OCIbIM ITOKA3aTCIICM. CTaHZ[apTHaS[ (bopMa 3aMKUCH JIEMCTBUTEILHOIO 4ucia. Mcmonbs3oBaHue

13 . .
IOAXOAAIICH (1)0pr1 3aMmUuCu JCUCTBUTCIIbHBIX YHUCCI I PEIICHUS NMPAKTUYCCKUX 3ada4 U NPCACTaBICHUA




Kopg

IIpoBepsieMblii 3JIeMEHT COAEPKAHUS

JAHHBIX
14 ApudmeTndeckuii KOpeHb HaTypajdbHOM cremeHu. JleiicTBus ¢ apudMeTHYECKUMH KOPHSIMM HaTypalbHON
' CTETIeHH
15 CuHyCc, KOCHMHYC U TAaHIEHC YHCJIOBOTO apryMeHTa. ApKCHHYC, ApPKKOCHHYC, apKTAHI'€HC YHCIIOBOTO
' apryMeHra
2 YpaBHEHHUS U HEPABEHCTBA
2.1 ToxaecTBa U TOXIECTBEHHBIEC PeOOPa3OBaHS
2.2 [IpeobpazoBaHue TPUTOHOMETPUIECKUX BhIpaskeHUI. OCHOBHBIC TPUTOHOMETPHUECKHE (hOPMYJIBI
2.3 VYpaBHeHuUE, KOpeHb ypaBHeHUs. HepaBeHCTBO, pellieHUE HEpaBeHCTBA. MeTo HHTEPBajIoB
24 Pemienue 1ensix u qpoOHO-pallMOHAILHBIX YpaBHEHUH 1 HEPABEHCTB
25 Pemienne nppalinoHanbHbIX ypaBHEHUH U HEPABEHCTB
2.6 Pemienne TpUroHoMeTpUYECKUX YpaBHEHUN
27 [IpumeHenne ypaBHEHHH U HEPaBCHCTB K PCIICHWIO MAaTEMATHYECKHX 3aJad W 3aJad W3 Pa3IM4YHbIX
' obnacTeil HayKu U peajbHON KU3HU
3 OyHKIMU U rpaduKu
3.1 OyHKIMA, cocoOkl 3a1anus GyHkuuu. ['paduk Gyaknun. BzanmHo oOpaTHbie GyHKINN
32 OOnacTh oOmpeneneHus W MHOXKECTBO 3HavueHWd ¢yHkuuu. Hymu ¢ynkumu. [IpomexyTku 3HaKoO-
' noctostHcTBa. YETHBIC M HEeUETHBIE PYHKIIUU
33 CrenenHast (GyHKIMS ¢ HATYpaJIbHBIM U IIeTIbIM MOKasateneM. E€ cBolicTBa u rpaduk. CBolcTBa U Tpaduk
' KOpHSI N-0if cTEeNneHn
3.4 TpuronomerpruecKasi OKpyXHOCTb, OIPEIeIICHIE TPUTOHOMETPHIECKUX (PYHKIIMIA YHNCIIOBOTO apryMEHTa
4 Hauana matematideckoro aHamsa
4.1 [locmemoBaTenbHOCTH, CIIOCOOBI 3aJaHUS IIOCTIEI0BATEIFHOCTEH. MOHOTOHHBIE ITOCIIEI0BATEIFHOCTH
Apudmernieckas U TeoMeTprUecKas Iporpeccu. beckoHedHo yOBIBaIOIIas TeOMEeTpHYecKas IIpOrpeccusl.
4.2 Cymma OeckoHEYHO YyObIBarolieli TeoMeTpuyeckod mporpeccud. DopMmynia CIOKHBIX IPOIECHTOB.
Hcnonp3oBanne MpOrpeccuy Al pelIeHus pealbHbIX 33129 IPUKIaJHOTO XapaKTepa
5 MHokecTBa U JIOTHKA
MHoxecTBO, omepanuu Haa MHoxecTBamu. Jlnarpammbr Oiinepa — Benna. Ilpumenenue Teoperwko-
5.1 MHOKECTBEHHOT'O aIapaTa JUIsl OIMICAHISI PeaTbHBIX MPOIIECCOB | SBICHUH, IPH PEIICHUH 3a1a9 U3 IPYTUX
YUeOHBIX MPEIMETOB
5.2 OmnpezencHue, TeopemMa, CIeICTBHE, 10Ka3aTEIbCTBO

11 KJIACC




Kopg

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

1 Uwcna ¥ BEIYUCICHUS
11 Hartypanensie u niensie urcia. [Ipu3Haku AeTUMOCTH TENTBIX YHCEIT
1.2 CreneHs ¢ pallMOHAIBHBIM IIOKa3aTeneM. CBOIMCTBA CTENEHU
1.3 Jlorapu¢m uucna. JlecsTudHbBIE U HATYpaJIbHbIE JIOTApU(PMBI
2 YpaBHEHHUS U HEPABEHCTBA
2.1 [IpeobpazoBanue BhIpaskeHUH, COAEPIKAIINX JOrapu(pMBbI
2.2 IIpeobpazoBanue BhIpakeHUH, COACPIKAIINX CTEIIEHH C PAllMOHAIBHBIM ITOKa3aTeNIeM
2.3 IIpumMepb! TPUTOHOMETPUYECKUX HEPABEHCTB
24 ITokazaTenbHble ypaBHEHUSI U HEpABEHCTBA
25 Jlorapu¢pmMudeckue ypaBHEHHUS M HEPAaBCHCTBA
26 CucreMsl quHeI"dex ypaBHeHMM. Perenne NpuKIagHbIX 3a7ad C MOMOIIBI0O CHCTEMBI JIMHEHHBIX
ypaBHECHUI
2.7 CucTeMBbl ¥ COBOKYITHOCTH PAllMOHATIBHBIX YPAaBHCHUI U HEPABEHCTB
28 [Ipumenenne ypaBHEHHII, CHCTEM M HEPAaBEHCTB K PEIICHWIO MAaTeMaTHUYECKUX 3a1ad W 3a7ad H3
pa3MYHBIX 00JacTel HAYKW U peallbHOW KU3HH
3 OyHKIMU U rpaduKu
31 Oynknusa.  [lepuognueckrie (yHKIUU. [IpOMEKYTKM MOHOTOHHOCTH  (YHKIHMH. MaKCHMYyMBbI
1 MUHUMYMBI pyaKnmny. Hanbonbiee 1 HanMeHbIee 3HaueHuE QYHKIMH Ha IPOMEKYTKE
3.2 TpuroHomerpuveckue QyHKIIMH, UX CBOUCTBA U TPpadUKh
3.3 [TokazaTenpHas u Jorapudmudeckas GyHKINH, X CBOHCTBA U TPaQHUKH
34 Hcnonw3oBanue rpadukoB QYHKIUHA U PEIICHUS YPaBHEHHA U JIMHEWHBIX CHCTEM
35 Hcnonw3oBanue rpadukoB (YHKOWMNA JUIsI WCCICIOBAHUS IPOIECCOB W 3aBHCUMOCTEH, KOTOpHIE
BO3HHKAIOT IIPH PEIICHUH 33124 U3 JPYTUX yIeOHBIX MPEIMETOB U PEaTbHOU )KU3HU
4 Hauana matemMaTideckoro aHammsa
4.1 HenpepbiBHbIe (hyHKIIMHA. MeTO MHTEPBAJIOB [T PEIICHHS HEPABEHCTB
4.2 [IpousBonHas ¢pyHKIMH. ['eoMeTpruUecKuid 1 PU3NICSCKUH CMBICIT IIPOU3BOAHON
43 [IponsBoxHbIe dMeMeHTapHBIX (QyHKIHNA. DOpMYIHI HAXOKICHUS MTPOU3BOAHON CYMMEI, TTPOU3BEICHHUS
M 9aCTHOTO (DyHKIIHA
44 [IpuMeHeHne TPOU3BOIHOM K MCCIeIOBaHUI0 (DYHKIMI HA MOHOTOHHOCTD M dKCTpeMyMbl. HaxoxaeHue
HanOOIBIIETr0 M HANMEHBIIIETO 3HAYCHISI (DYHKIUH Ha OTPE3KE
45 [Ipumenenne MTPOM3BOAHON IUIT HAXOXKICHHS HAIIYYIETO PEIICHUS B NPUKIAIHBIX 33Ja4aX, I
OIpeeNeHus] CKOPOCTH MPoIIecca, 3aIJaHHOT0 (hOpMYIIOH WK TpadhuKoM
4.6 [epBooOpasnas. Tabnuma mepBooOpa3HBIX
47 WnTerpan, ero reoMmeTpuieckuii U Gpu3ndeckuii cMbIc. Berancienne naterpana no ¢gopmyie Herotona

— JleitOuuIAa




ITPOBEPSIEMBIE HA EI'D 110 MATEMATHKE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSA
OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI CPETHET'O OBIIIEI'O OBPA3OBAHUS

Kon
NMpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBaHUS K NMPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTeILHON MPOrPaMMBbI CPeTHET0 00IIEr0 00pa3oBaHUs

Brnagenue Merogamm  JIOKa3aTeNbCTB, alTOPUTMAMM  pEIIEHUS 3ajad; YMCEHHE
(GbOopMyTHpOBaTE W ONCPUPOBATH IMOHATHSIMH: ONpPEACICHHE, aKCHoMa, Teopema,
CIIe/ICTBHE, CBOWCTBO, TMIPU3HAK, JI0KA3aTEJIbCTBO, PABHOCWJIBbHBIE (HOPMYIHPOBKH;
OPUMEHATh WX, YMEHHE (HOPMYIUPOBATH OOpaTHOE M TPOTHBOIOIOMKHOE YTBEPXKICHUE,
OPUBOJMTh TIPUMEPbl U KOHTPIPUMEPHI, HKCIOIB30BaTh METON MaTeMaTHYeCKON
UHIYKIUU; TPOBOAUTH JOKA3aTEIbHBIC PACCY)KICHUS NMPH PEIICHUH 3aiady, OICHUBAThH
JIOTUYECKYIO MPAaBUIBHOCTD PACCYKACHHI;, YMEHUE OMEPUPOBAThH TOHITHAME: MHOKECTBO,
MOJIMHOXKECTBO, OIMEPAIl[MM HaJ MHOXECTBAMH; YMEHHE HCIIOIb30BaTh TEOPETUKO-
MHO)KECTBEHHBIH armapar AJsl OMUCaHUs PeabHBIX MIPOIECCOB U SBJICHUHN U TP PEIICHUH
3a1a4, B TOM YHCIIC U3 JAPYTHX YYeOHBIX MPEAMETOB; YMECHHE ONEPUPOBATH MOHATHIMHU:
rpad, cBsA3HBINA Tpad, epeBo, MUK, Tpad Ha TUIOCKOCTH, YMEHHE 3a7aBaTh U OIMUCHIBAThH
rpadbl pa3IMYHBIMU CITOCOOAMU; UCTIONB30BaTh rpadbl MPH pelIcHUH 3a1a4

YMeHne onepupoBaTh MOHATHSIMU: HATYpPaJbHOE YHCIO, IIETI0€ YHCIIO, CTEIEHb C IEBIM
IIOKa3aTeJieM, KOPEHb HATypaJlbHOH CTENCHM, CTETEHb C PAallMOHAIBHBIM ITOKAa3aTeleM,
CTENEHb C JCHCTBUTENBFHBIM MOKA3aTeIeM, JOrapu(M 4uciia, CHHYC, KOCHHYC W TaHTEHC
IPOM3BOJIBHOTO YHMCIIA, OCTATOK I10 MOXYJIO, PAI[MOHAJIBHOE YHCIIO, MPPALOHAIBHOE
YHCIO0, MHOXECTBAa HATYypajbHBIX, IENBIX, PAlHOHAIBHBIX, ACHCTBUTEIBHBIX YHCEI;
YMEHHE HCIONb30BaTh MPU3HAKK IEIMMOCTH, HAaMMEHBIINH OOMmuWi IenwuTens W Hau-
MeHbIIlee ofmee KpaTHOe, aiaropuT™M EBKimMoa mnpm pemeHHH 3a/ad; 3HAKOMCTBO
C Pa3MTUYHBIMU TTO3UIMOHHBIMU CHCTEMAaMH CUHCIICHHS; YMEHHE BBIIOTHATH BBHIYMCICHHE
3HaYeHHH W mpeoOpa3oBaHUS BBIPAKEHHH €O CTCNEHSIMH U JiorapupMamuy,
peoOpazoBaHus APOOHO-PAIIMOHATBHEIX BEIPAXECHUH; YMEHUE OIEepUPOBATH MOHITHIMH:
MOCIICAOBATEeNbHOCTh, apu(MeTHdeckass IpOrpeccusi, TeoMeTpUUecKass Iporpeccus,
OeckoHedHO  yOBIBalOIIass  TreoMeTpudeckass  TPOTpecCHs;  yMEHHEe  3aIaBaTh
MOCIICAOBATEIEHOCTH, B TOM YHCIE C IOMONIBIO PEKYPPEHTHBIX (opmyl; yMmeHme
OIIEPUPOBATh MOHATHAMHU: KOMIUIEKCHOE YHCIIO, CONpPsDKEHHBIE KOMIUIEKCHBIE YHCIIa,
MOIYJb W apryMeHT KOMIUIEKCHOTO 9Hcia, (opMa 3amucd KOMIUIEKCHBIX —YHCEN
(reomerpruyeckasi, TPUTOHOMETpHUYECKas U anreOpandeckas); yYMeTh IIPOM3BOIUTH
apu(pMETHIECKHE NEHCTBUS C KOMIUICKCHBIMH YHCIAMH; IIPHBOAUTH IPHMEPHI HCIOIb-
30BaHMSl KOMIUIEKCHBIX YHCEN, ONEpUpOBaTh TOHATHSAMH: MaTpuna 2X2 u 33,
OIPEIEIUTENh MATPUIIBI, TEOMETPUICCKUI CMBICI OIPEACTHTEIIS

YMeHune onepupoBaTh MOHATUAMU: pallMOHANIbHbIE, MpPpPAallMOHAJIbHBIE, IOKa3aTeNbHbIE,
CTENCHHBIC, JIOTapru(pMUYIecKue, TPUTOHOMETPHUCCKIE ypaBHEHHMS W HEPaBEHCTBA, WX
CHUCTEMBl,  YMEHHME  OIEepUpOBaThb  TMOHATHSAMH:  TOXIECTBO,  TOXKIECTBEHHOE
npeoOpa3oBaHUE, ypaBHEHHE, HEPABCHCTBO, CHCTEMa ypPaBHEHHH ¥ HEPaBEHCTB,
PaBHOCWJIBHOCTh YpaBHEHHUI, HEPaBEHCTB U CHCTEM; YMEHHE pellaTh YypaBHEHUS,
HEPAaBEHCTBA M CUCTEMbl C IMIOMOLIBIO PAa3IUYHBIX NPUEMOB; pelaTb YypaBHEHUS,
HEpPaBEHCTBA M CHUCTEMBI C I[apaMeTpOM; IPUMEHSATh YPaBHEHHUS, HEPABEHCTBA, HX
CHICTEMBI ISl PEIICHUs] MAaTEMATHIECKIX 3a1ad U 3a7ad U3 Pa3IuIHBIX 00JacTell HAYKH U




Kon
NPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHNSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl CPpeIHEro 001ero 00pa3oBaHus

peanbHON KU3HU

YMeHue OmnepupoBaTh MOHSATUAMH: (YHKIUS, YETHOCTh (YHKIUM, IEPUOJUYHOCTD
(YHKIUH, OTPaHUYEHHOCTb (YHKIIMHM, MOHOTOHHOCTh (DYHKIIUM, 3KCTpeMyM (yHKIuH,
HauOonpllee 1 HAUMEHbIIIee 3HaUeHUs (GYHKIMU Ha IPOMEXYTKe, HelIpephIBHAsI (PyHKLUS,
acUMOTOTHl rpaduka (YHKIMM, IIepBas U  BTOpas IpPOMU3BOAHAS  (DYHKLUH,
reoOMeTpUYECKUil U (U3MUecKuil CMBICT MPOM3BOJHOM, mepBooOpasHasi, OmpeeaEHHbIH
UHTETpall; YMCHHE HAXOMUTh AaCHUMITOTHI rpaduka (QYHKIHH; yMEHHME BBIYMCIATH
IIPOU3BOJIHBIC CYMMBI, TPOHM3BEICHMS, YAaCTHOTO W KOMIIO3UIMH (DYHKIMN, HAXOAUTH
ypaBHEHHE KacaTelnbHOW K TIpaduKy (QyHKIMH; yMEHHE HaXOAUTh IPOU3BOIHBIC
3NIEMEHTapHBIX (QYHKIMHA; YMEHHE HCIOIb30BaTh IPOM3BOJHYIO [UIS HCCICIOBAHUS
(yHKIUH, HAXOAUTH HAUOOBININE U HAUMEHBIINE 3HaYeHUS (PYHKUUI; CTPOUTH IpauKH
MHOTOWIECHOB C HCIIOJIb30BAHHEM amlapaTra MaTEeMaTHYCCKOrO aHaln3a; IPUMEHSTH
IPOW3BOIHYIO ISl HAXOKICHHS HAWJIYYLICTO DPEIICHHWS B MPUKIATHBIX, B TOM YHCIC
COITMAIPHO-3KOHOMUYECKUX M (DU3MUECKUX 3aj1a9aX; HAaXOAUTh TUIOMAN U 00BEMBI PUTYDP
C TIOMOUIbIO HMHTErpaja; MPUBOAUTH HMpPUMEPHl MAaTEeMaTHUYECKOTO MOJACIHPOBAHUS C
noMombio i depeHnInaIbHBIX YpaBHEHUH

YMeHne onepupoBaTh MOHATHUSAME: Ipaguk (QyHKIuM, oOpaTtHas (QYHKIHMS, KOMIIO3UIIHSI
GbyHKIMA, TUHEWHas QYHKOWS, KBaapaThuyHas (QYHKOWSA, palHOHAbHAs (QYHKIHSA,
cTeneHHas (pyHKOHS, TPUTOHOMETPUYECKHE (DYHKIHHU, OOpaTHBIC TPHUTOHOMETPHUYCCKHE
(yHKIIMK, TIOKa3aTelbHAass M Jorapudmuueckas (YHKIMWA;, YMEHHUE CTPOUTh TpaduKu
W3YYEHHBIX (YHKIHMH, BBIIOJHATH NpeoOpa3oBanusi TpaduKoB (QYHKIUH, HCIIONL30BATH
rpaduKH I W3y4YCHHUS TIPOIECCOB M 3aBUCHMOCTEH, NMpH pEIICHWH 3a1ad W3 APYTUX
y4eOHBIX MPEIMETOB M 3a/ad M3 PeaslbHOM JKMU3HH; BBIPAXKaTh (GOPMYITaAMU 3aBUCHMOCTH
MEXIy BETHYMHAMH; HCIOIB30BaTh CBOWCTBA W Tpadukd (GYHKIUH U1 peIleHHS
yYpaBHEHU, HEpaBEHCTB u 3a1a4
C mapamMerpaMy; H300pa)kaTb Ha KOOPAWHATHOM IUIOCKOCTH MHOXKECTBA pPEIICHHHA
ypaBHEHUI1, HEPABEHCTB U UX CHCTEM

YMeHne pemaTh TeKCTOBBIEC 33JaYd PAa3HBIX THIIOB (B TOM YHCIE Ha MPOLEHTHI, TOIH H
YacTH, Ha JBIKCHHE, paboTy, CTOMMOCTh TOBAPOB M YCIIYT, HAJIOTH, 3aJadd U3 OOJaCTH
VIIPaBICHUS] TMYHBIMA U CEMEHHBIMH (PMHAHCAMH); COCTABIISTH BBHIPAXKEHUS, YpaBHEHUS,
HEpaBEeHCTBA

U UX CHUCTEMBI IO YCJIOBHIO 3aJjaud, MCCIENOBATh MOJYYEHHOE PEIIEHUE U OLIEHUBATh
MIPaBIONOAO0OHOCTh PE3yAbTATOB; YMEHHE MOICITUPOBATH PEANbHBIC CUTYAIlMd HA S3BIKE
MaTeMaTUKH; COCTaBJIATh BbIpAXKEHUS, YPAaBHEHHS, HEPAaBEHCTBA W HMX CHCTEMBI IIO
YCIOBMIO 3aJjaud, HCCIENOBaTh IIOCTPOEHHBIE MOJAEIN C UCIOJIB30BAaHUEM ammapara
anreOpsl, HHTEPIPETUPOBATH TONyYCHHBIH PE3yIbTaT

YMeHue ormepupoBath MOHATHSAMH: CpelHee apr(MeTHIecKoe, MeanaHa, HanOolbliee U
HauMeEHbllee 3HAueHMs, pa3Max, AUCHEepCHsl, CTaHAApTHOE OTKJIOHEHHWE YHCIOBOTO
HaOopa, yMEHHE W3BIIEKaTh, WHTEPIPETHPOBATE WH(POPMAIHIO, IPEICTABICHHYIO B
TabNHIaX, HA JUarpaMmax, rpadukax, OTpaKalolIyl0 CBOMCTBa pealbHBIX MPOLIECCOB U
SIBIICHHUH; TPEICTABIATh WH(OPMAIMIO C MOMOIIBIO TAOJHII M TUArpaMM; HCCIIEI0BATH
CTaTUCTUYCCKHE JaHHBIC, B TOM YHCIEC C NPUMCHEHHEM Trpad)UIecKNX METOHOB W
ANIEKTPOHHBIX CPEICTB; I'pa)UIECKH HCCIEI0BATh COBMECTHBIC HAOIOJCHUS C IIOMOIIBIO
JarpaMM paccerBaHMs U JIMHEHHON perpeccuu

YmMmeHue OIICPUPOBATH IMOHATHAMMN: CHy‘IafIHI)IfI OIIBIT 1 CJ'Iy‘-IaﬁHO@ CO6LITH€, BCPOATHOCTDb




Kon
NPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHNSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl CPpeIHEro 001ero 00pa3oBaHus

CIIy4alfHOrO COOBITHS; YMEHHME BBIYUCIATH BEPOATHOCTh C UCIOIB30BAHUEM IpauyecKux
METOJI0B; MPUMEHSTH (OPMYNbI CIOKEHUS U YMHOXECHHUS BEPOSITHOCTEH, (opmyny momn-
HOHM BeposTHOCTHU, opMyiy bepHymin, koMOMHATOpHBIE (DAKTHI U GOPMYJIBI; OLICHUBAThH
BEPOATHOCTH peaJbHbIX COOBITHH; yMEHHME ONEpHPOBATh TMOHATUSAMH: CIydaifHas
BEJINYMHA, PACIpE/eIeHHEe BEPOSTHOCTEH, MaTeMaTH4ecKoe OXHJaHWE, TUCIEpCHs U
CTaHJApPTHOE OTKJIOHEHHE CIy4alHOW BENUYMHBI, (PYHKIUU paclpeAeeHUs U IIIOTHOCTH
PaBHOMEPHOT'O, MOKa3aTEIbHOTO 1 HOPMAJILHOTO pacHpe/ieNieHuil; yMeHHe HCIOoNb30BaTh
CBOICTBa M3YUYCHHBIX pPACIpEIeICHUH Ui PElIeHUs 3ahad; 3HAKOMCTBO C TOHSATHSIMHU:
3aKOH OOJBIIMX YHCEN, METOAbl BBIOOPOUHBIX HCCIECAOBAaHUN; YMEHHE IPHBOAUTH
IPUMEpPHI IPOSBICHUS 3aKOHA OOJIBIINX YHCEI B IIPUPOAHBIX U OOLICCTBEHHBIX SIBICHUSIX;
YMEHHE ONEpUpOBATh MOHATHUAMH: COUYETAaHHE, NEPECTAHOBKA, YHCIO COYETAHUH, UHCIIO
nepecTaHoBOK; OwHOM HBIOTOHA; yMEHHE NPUMEHATh KOMOMHATOpHBIE (AKTBI H
paccyXIeHusl Ui pelIeHHs 3a7ad; OLEHUBATH BEPOSTHOCTH PpEAJbHBIX COOBITHI;
COCTAaBJISITh BEPOSITHOCTHYIO MOJIETIb ¥ HHTEPIIPETUPOBATH MOTYUCHHBIH Pe3yabTaT

YMeHue onepupoBaTh NOHATUSAMU: TOUYKA, IpsMasi, MJIOCKOCTb, IIPOCTPAHCTBO, OTPE30K,
Jdyd, BEIMYMHA YyIVla, IUIOCKMM Yrosi, JBYIPaHHBIM yros, TpEXTPaHHBIM yroi,
CKpELIMBAIOIIMECA MpPsSMbIE, MapaJUICJIbHOCTh U NEPHEHAMKYISIPHOCTh MpPAMBIX MU
IUIOCKOCTEH, Yrojl MeX1y NpsAMBIMH, YrOJl MEXKIY MPSIMOH U IJIOCKOCTBIO, YIOI MEXIY
IUIOCKOCTSIMM, PAaCCTOSHME OT TOYKM [0 IUIOCKOCTH, PACCTOSHHE MEXKAY NPSAMBIMHU,
paccTosiHME MEXIY IUIOCKOCTSAMH; YMEHHE UCIIONB30BATh IIPU PEIIEHUH 3aJa4 U3yYEHHBIE
(hakThI U TEOpEeMBl IUTAHUMETPUH; YMEHUE OLIEHHBATh Pa3Mepbl OOBEKTOB OKpPYKAIOIIETO
MHUpa; CTPOMTb MATEMAaTHYECKME MOJEIH C IIOMOILBIO TE€OMETPUYECKUX IOHATUH U
BEJIMYMH, PEHIATh CBA3aHHbBIE C HUMH ITPAKTUYECKHE 331241
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YMeHne onepupoBaTh MOHATHSAME: IUIOMANs (HUTYPHI, 00BEM (QHUTYpHI, MHOTOT'PAaHHHUK,
MPaBWIGHBI MHOTOIPaHHHK, CEUCHHE MHOTOTpPaHHHUKA, KyD, Hapajulenenumnesn, Ipu3Ma,
nupamua, GUrypa ¥ IOBEPXHOCTh BpallleHWsl, IWIMHIpP, KOHYC, IIap, cdepa, IUIOManh
cdepsl, TIOMans MOBEPXHOCTH MHUPAaMUABL, TPHU3MBI, KOHycCa, IHJIMHApA, 00BbEM Kyoa,
NPSIMOYrOJIBbHOIO MapajulesienuIena, NUpaMUIbl, MPU3MBI, LMIMHIpAa, KOHYyca, liapa,
pa3BEpTKa IOBEPXHOCTH, CEUYEHUs KOHyca M IWIMHApA, IapajuleJbHble OCH MU
OCHOBaHHIO, CEUEHHUE IIapa, IIOCKOCTh, Kacaromasics cepbl, IUINHpa, KOHYCa; YMEHHE
CTPOUTH CEUCHNE MHOTOTPaHHUKA, H300paKaTh MHOTOT'PaHHUKH, (PUTYPHI B TIOBEPXHOCTH
BpallleHUs, UX CEYEHMs, B TOM 4YMCJIE C IOMOLIBIO AJIEKTPOHHBIX CPEICTB; YMEHHUE
MPUMEHSTh CBOHCTBA T'EOMETPUYECKUX (HUTYp, CAMOCTOSTENBHO (QOPMYIHPOBATH
OIpeleNeHus] M3ydaeMbIX (QUryp, BBIABUTAaTh THUIIOTE3BI O CBOMCTBaX M NpU3HAKaX
TeOMETPUIECKUX (UTYp, OOOCHOBBIBATH WIJIM ONpPOBEPraTh HX; YMEHHE IIPOBOAUTDH
KJIacCHpUKanuioo (UTyp IO pa3NMUYHBIM TPH3HAKAM, BBIIONHATH HEOOXOIUMBIE
JIOTIOJTHUTEIIbHbIE IOCTPOEHUS

11

YMeHne oneprpoBaTh MOHATHSME: JBI)KEHHE B IPOCTPAHCTBE, MApaJUICIbHEIA ITepeHoc,
CHMMETpPHsI Ha IUIOCKOCTH M B MPOCTPAHCTBE, IOBOPOT, MpeobpasoBaHue MMoa00us,
nooOHbIe (DUTYpPBI, YMEHHE PACIO3HABATh PaBHBIC W TOMOOHBIC (DHUTYPHI, B TOM YHCIIC
B IIPUPOJE, WCKYCCTBE, apXUTEKTYype; HCIIONB30BATh TEOMETPHUCCKUE OTHOLICHUS IpU
PEUICHUH 3a7a4; HaXOIUTh T€OMETPUYECKUE BEMUYMHBI (JUIMHA, YTOJ, TUIOMIAIh, 00BEM)
IpU PEHICHUM 33724 U3 APYTUX YYEOHBIX MPEAMETOB M U3 PEAbHOH KU3HH, YMCHHUE
BEIYUCIIATE TEOMETPUYECKUE BEIMYUHBI (JUIMHA, YroJ, IUIOMAAb, OOBEM, IUIOMAIb
MTOBEPXHOCTH), HCIONB3yS W3y4eHHBIC (HOPMYJIBI M METOJBI, B TOM YHCIE: IUIOMIANb




Kon
NPoBePSIEMOro
TpeOoOBaHUs

IIpoBepsiemble TPeOOBaHNSI K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa3oBaTe/IbHON MPOrpaMMbl CPpeIHEro 001ero 00pa3oBaHus

MIOBEPXHOCTU IMPaMUBI, IPU3MBI, KOHyca, LIIMHApA, IUIOHMIaAb chepsl; 00bEM Kyoda,
IPSMOYTOJIBHOTO Tapajulefienunesia, MUPaMUIbl, NPU3MBI, IMIMHApA, KOHYcCa, IIapa;
yMEHHE HaXOJUTh OTHOIIEHHE 00bEMOB NOZOOHBIX (GUryp
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YMeHue onepupoBaTh IOHATUAMHU: IIPAMOYIOJIbHAs CUCTEMa KOOPAMHAT, BEKTOD,
KOOPAWHATBI TOYKH, KOOPAUHATHI BEKTOPA, CyMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA Ha
YHCIIO, pa3lIoKEHHE BeKTopa 10 0asucy, CKaJsIpHOE IIPOU3BEICHUE, BEKTOPHOE
IIPOU3BECHUE, YOI MEXIy BEKTOpaMM; YMEHHME HCIONb30BAaTh BEKTOPHBIH M KO-
OpPIMHATHBIA METOJ| Ul PELICHHS TI'€OMETPHUYECKHX 3ajad M 3a7ad JPYyrux y4eOHBIX
IIPEIMETOB
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VYMenune BI)IGI/IpaT]) HOJIXOJISIIJ.{HIZ METOA AJid PCIICHUA 3adavr; MOHMMAaHUE 3HAYMMOCTU
MATEMAaTUKNU B HU3YUCHUU MPUPOAHBIX H O6HleCTBeHHI>IX IIpoIecCcoB 1 HBHGHHﬁ; YMEHUEe

pacrio3HaBaTb IPOABJICHUC 3aKOHOB MATCMATUKU B HCKYCCTBC, YMCHHUE IIPUBOAUTH

IIPUMEPbI MATEMATHUUYECKUX OTKPBITUI pOCCUICKON M MHUPOBOH MaTEMAaTUYECKOM HayKu

IEPEYEHDb 2JIEMEHTOB COAEPXKXAHMA, TIPOBEPAEMbIX HA EI'D 110 MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 Ynca v BEIYMCIEHUS

1.1 |HarypanbHble u nenble yncia. [[pu3HaKy JeNUMOCTH LEbIX YUCEI

12 Pauuonanphbie  umcna. OOBIKHOBEHHBIE W JIECATHYHBIC [pOOM, MPOLECHTH, OECKOHEYHBIC
TIepUOTNIECKHE APOOH

13 ApI/I(bMeTI/I‘{E!CKI/Iﬁ KOpEHb HATypaJbHOW cTerneHu. JleicTBus ¢ apuMEeTHYECKUMH KOPHIMH
HATYpaJbHOMN CTEIICHU

1.4 | Cremnens ¢ nenbiM nokaszareneM. CTeneHb ¢ palioHaIbHbIM HoKa3ateneM. CBOWCTBA CTENECHH

15 CuHyc, KOCHHYC ¥ TAHTCHC YHCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC, apKTAaHTeHC YHCIIOBOIO
aprymeHTa

1.6 |Jlorapudm umcna. JlecaTHUHBIC U HATYPATBHBIC JIOTAPU(MBI

17 HeiictutensHpie  uucia. Apudmerndeckue omepanud ¢ ACHCTBUTENBHBIMH  YHCIAMH.
[puOnmkEHHBIC BHIYKMCIICHNUS, TPABHJIA OKPYTIICHHUS, IPHKH/IKA U OLIEHKA Pe3yJIbTaTa BBIYNUCIICHUIT

1.8 |IIpeoOpa3oBaHue BEIpaXKCHUN

1.9 | KommurekcHple gncia

2 VYpaBHeHHS 1 HEPABEHCTBA

2.1 | llensie u 1poOHO-paIOHATBHBIC YPABHEHUS

2.2 | UppanuoHaibHbIC YPaBHEHUS

2.3 | TpuroHoMeTprYeCKHEe YpaBHEHUS

2.4 |IlokazatenpHbIC U TOrapu(QMUIECKIEC YPABHEHUS

2.5 |Lemsre u qpobHO-pannoHANEHEIC HEPABSHCTBA

2.6 |HUppammonansHble HepaBEeHCTBA

2.7 |IlokazaTenmpHbIC U IOTApH(PMUICCKIEC HEPABSHCTBA

2.8 | Tpuronomerpuueckie HepaBeHCTBA

2.9 | Cucremsbl 1 COBOKYITHOCTH YpaBHEHHI U HEPABEHCTB
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HpOBepﬂeMLIﬁ IJIEMEHT COACPKAHUSN

2.10 |VYpaBHeHHs, HepaBEHCTBA M CHCTEMBI C TApaMeTPaMH
2.11 [Marpuua cucteMbl IMHEHHBIX ypaBHeHUH. OnpeieuTelb MaTPHII
3 DyHKIMU U rpauxu
31 @yHKIMS, crocoObl 3aanus ¢pyHkuun. I'paduk GyHkunu. B3aumuo obpathele GpyHkImu. YETHbIE
u Heu€éTHble pyHkuuu. Ileproanyeckue GpyHkmMu
Ob6nacte ompeneneHUss U MHOXeCTBO 3HaueHuil ¢yHkuuu. Hymu ¢ynkimun. I[IpomexyTku
3.2 |3HakomnocTosHCTBa. [IpoMexyTKn MOHOTOHHOCTH (pyHKUIUH. MaKCUMyMBbl I MUHUMYMBI (DYHKLIHH.
HauOonblee 1 HaMeHbIIee 3HaYeHUE (DYHKIUH Ha IPOMEKYTKE
33 CreneHHast pyHKIMS C HaTYpaJdbHBIM M LIE€JbIM Moka3zaTeneM. EE coiicTBa u rpaduk. CBolicTBa U
rpauK KOpHS N-0i CTETIeHU
3.4 | Tpuronomerpuueckue (QyHKINH, UX CBOICTBA U rpaduxu
3.5 [IlokazatenpHast u gorapudmMudeckast GyHKINHU, UX CBOMCTBA U rpauku
3.6 | Touku pa3zpeiBa. AcuMnTOTHI rpadukoB ¢yHKIwH. CBOMCTBA QYHKITMHA, HEIPEPHIBHBIX HAa OTPE3Ke
3.7 ITocenoBaTeIbHOCTH, CITOCOOBI 3aJaHUs ITOCIEN0BATENLHOCTEH
3.8 | Apudmernueckas u reomerpuyeckas nporpeccuu. Gopmysa CIOXKHBIX MPOLEHTOB
4 Hauana MatemMaTH4ecKoro aHaumsa
4.1 |Hpoussognas ¢pyHkimu. [Ipon3BoaHbIC 3TIeMEHTAPHBIX (QYHKIMH
4.2 [IpumeHenne NpPOM3BOAHON K MCCICAOBAaHMIO (YHKIMI Ha MOHOTOHHOCTE M OKCTPEMYMEI.
Haxosxaenre HanOOIbIIero 1 HaMMEHbBIIETo 3HaUCHU S (PYHKIIMU Ha OTPE3KE
4.3 |IlepBooOpasHas. MaTerpan
5 MHO)XeCTBa U JIOTHKA
5.1 | MHOXecTBO, olepanny Haa MHOKecTBaMu. JluarpamMmer Diinepa — Benna
5.2 | Jloruka
6 BeposiTHOCTh ¥ cTaTHCTHKA
6.1 |OmnmcaTenpHas CTaTUCTHKA
6.2 | BeposTHOCTB
6.3 | KomOunaToprka
7 I'eomerpus
7.1 | durypsl Ha MIOCKOCTH
7.2 | IlpssMbIe W TUTOCKOCTH B ITPOCTPAHCTBE
7.3 | MHOrOrpaHHHUKH
7.4 | Tena v OBEpXHOCTH BPAIICHUS
7.5 | KoopnuHaThl B BEKTOPBI

JOKYMEHT NOANMnNCAH
QNEKTPOHHOW MOAMUCHIO

CepTtudmkar: 025F077C0032B3EA984A32D232BA41372B
Bnageneu: MatiowkuH Cepreii MiBaHoBuy
DevictButeneH: ¢ 07.08.2025 po 07.08.2026

. J
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