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IHHOACHUTEJIBHASA 3AIIMCKA

VYuebublii Kypc «Anredpa u Hayajla MaTeMaTHYECKOTo aHAJIM3a» SBISETCS OJHUM M3 Haubolee
3HAYUMBIX B IPOTPAMME CPETHET0 0011ero 00pa3oBaHmsl, TOCKOIbKY, C OJHOW CTOPOHBI, OH 00ecreurBaeT
MHCTPYMEHTANIbHYIO 0a3y Ui HU3y4eHHs] BCEX ECTECTBEHHO-HAyYHBIX KYpCOB, a C JIPYrod CTOPOHBI,
(dbopMupyeT JIOTHYECKOe M a0CTPAaKTHOE MBIIUICHUE OOYYArOIIMXCs Ha YPOBHE, HEOOXOAMMOM st
OCBOCHHS HMH(OPMATHKH, OOIIECTBO3HAHUS, MCTOPUH, CIOBECHOCTH W APYrHMX IUCHMIUIMH. B pamkax
JAHHOTO y4eOHOro Kypca oOydaroliuecsi OBJa/IeBAalOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOI HayKH,
KoTopasi (OpMyJIHpyeT CBOHM TOCTUXKEHUSI B MaTeMaTU4YeCKOi Gopme.

VY4eOHbIil Kypc anreOpbl U Haual MaTEMaTHYEeCKOTO aHalIM3a 3aKJIaIbIBAET OCHOBY JUIS YCIEITHOTO
OBJIAJICHUS 3aKOHAMU (DU3UKHU, XUMUHU, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHACHIIMNA PA3BUTHS SKOHOMUKHU
1 OOLIECTBEHHON KHU3HH, MO3BOJSET OPHUEHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUSIX, YBEPEHHO UCMOJIb30BaTh UX Ul AalibHEHIIero o0pa3oBaHus U B MOBCEAHEBHON KU3HU. B
TO JK€ BpeMsl OBIAJCHHE aOCTPAKTHBIMHU U JIOTUYECKH CTPOTMMHU KOHCTPYKIUSMHU aireOpbl H
MaTeMaTHYeCKOT0 aHajIn3a Pa3BUBAET yMEHHE HAXOJUTh 3aKOHOMEPHOCTH, 0OOCHOBBIBATH MCTHHHOCTH,
JIOKa3bIBaTh YTBEPKIEHUS C TIOMOIIbIO MHAYKLIUU U PACCYXIaTh AETYKTUBHO, UCIIOIb30BaTh 0000IIEHNE
Y KOHKPETH3aIlNIo0, a0CTparupoBaHue U aHaJIOTHI0, POPMUPYET KPEaTUBHOE U KPUTUUECKOE MBIIIIJICHHE.

B xone usyuenus yuebHoro kypca «Anredpa 1 Hauajga MaTEMaTUYECKOI0 aHAIM3a» 00yJaroecs
10JIy4ar0T HOBBIM OIBIT PEIIEHUs MPUKIIATHBIX 3a/1a4, CAMOCTOSTEIIbHOIO MOCTPOEHUSI MaTEMaTUYECKUX
MoOJIeTIell peanbHBIX CHUTYyalllil, MHTEPHpPETAlui TMOJYyYEHHBIX PELICHHUM, 3HAKOMSITCS C HpHUMEpamu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKEe M UCKYCCTBE, C BHIIAIOIIUMUCS MAaTeMaTUYECKUMU
OTKPBITUSIMHU M KX aBTOPaMH.

VY4eOHbIil Kypc 00J1a1aeT 3HAYUTEIbHBIM BOCIIUTATEIbHBIM MTOTEHIIMAJIOM, KOTOPBII peaau3yercs
KakK yepe3 yueOHbIi MaTepua, cCiocoOCTBYIONINI (GOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS, TaK U Yepes
cnenuduKy y4deOHON aedaTenbHOCTH, TpeOyromed MPOJOIKUTEIbHOW KOHILEHTPAllMd BHHUMAaHUSA,
CaMOCTOSITENIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 MOJTYyYEHHBIN pe3ysbTar.

B ocHoBe Meronuku o0O0ydeHMsl anreOpe W HadajgaM MAaT€MaTHYeCKOro aHajau3a JIEKUT
JeSATEeIbHOCTHBIM MPUHIIUIT 00yICHUSI.

B crtpykrype ydeOHOrOo Kypca «Anrebpa M Hadajga MaTEeMaTHYECKOTO AaHalM3a» BbIICICHBI
CIIeyIOIINe COJepKaTeNbHO-MEeTOAuUecKre JuHUM: «Hucna u BeraucieHus», «DyHKIUU U rpaQukm,
«YpaBHeHHsT U HepaBeHCTBay, «Hawana maremarnueckoro ananusa», «MHOXeCTBa W Joruka». Bce
OCHOBHBIE COJIEPKATEIbHO-METOANYECKUE JIMHUU U3Yy4daloTcsd Ha MPOTSHDKEHWU JBYX JieT oOydeHus Ha
YPOBHE CpeHero oouiero oopa3zoBaHus, €CTECTBEHHO JOMOJHAS JPYTr Apyra U MOCTENEHHO HACHIIIAsCh
HOBBIMU TE€MaMHU U paznenamu. JJaHHbI ydeOHbIH Kypc SIBISIETCS HHTETPATUBHBIM, TOCKOIBKY O0BEANHSIET
B ce0e coJepKaHHEe HECKOJIbKHMX MaTeMaTHMYeCKHUX TUCLUIUIMH, TaKMX Kak ainreOpa, TPUTOHOMETpUS,
MaTeMaTHYeCKU aHallu3, TEOpHsl MHOKECTB, MaTeMaTH4eckKasl joruka u apyrue. Ilo mepe Toro kak
oOyuaroluecs: OBJIaIeBalOT Bc€ Oosee MIMPOKUM MATEeMaTUYECKUM aliapaToM, Y HUX MOCTIeI0BaTEIbHO
(dbopMupyeTcss U COBEpPUICHCTBYETCS YMEHUE CTPOUTh MATeMaTHYECKyH) MOJETbh PEallbHON CUTYyallHH,
MPUMEHSTh 3HAHUS, MOJTY4YEHHbIE NpPU H3YYEHHM Y4eOHOro Kypca, AJii PEIIeHUs CaMOCTOSTENIbHO
chopMyTUPOBAaHHON MaTEeMaTHYECKOM 3a7a4u, a 3aTe€M UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTONUYECKasT JHHHUS «Yucaa W BBIYUCICHUS» 3aBepliaeT (HOpMHUpPOBAHHE
HABBIKOB HCIIOJIb30BAHUSI JEHUCTBUTEIBHBIX YUCEN, KOTOPOe ObLIO HAaYaTo Ha YPOBHE OCHOBHOTO OOIIIETO
oOpasoBanus. Ha ypoBHe cpemnero obmiero oopazoBanusi 0co00e BHUMaHUE yemseTcs (GOpMUPOBAHUIO
HAaBbIKOB PALlMOHAIBHBIX BBIYMCICHUH, BKIOYAIOMINUX B ce0sl MCMOIb30BaHUE PA3IMYHBIX (HOPM 3arucu
qyclia, YMEHHUE JeJaTh MPUKUIKY, BBITOTHATh MPUOMIKEHHBIC BHIYMCICHHS, OIICHUBATH YHUCIIOBBIC
BBIp@XEHHS, PabOTaTh C MaTeMAaTUYECKUMH KOHCTAaHTaMH. 3HAaKOMbIE OOYyYalOUIMMCS MHOKECTBa
HaTypalibHBIX, TIIEJIBIX, palUOHAJIBHBIX W JCUCTBUTEIBHBIX YHCENI JIOMOJHSIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 3THX MHOXECTB paccMaTpUBAIOTCA CBOWCTBEHHBIE €MY
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cenn(puyeckue 3a1a4y U ONepalyu: JeJIeHNe Halello, ONEpUPOBaHUE OCTaTKaMH Ha MHOXKECTBE LIEJIbIX
qHcen, 0CoObIe CBOMCTBA PAllMOHANBHBIX U UPPALMOHATBHBIX YUCEN, apu()METHUECKUE OTIepalllH, a TAKKE
H3BJICYHCHUC KOPHMA HaTypaHLHOﬁ CTCIICHM Ha MHOXCCTBC KOMIIJIICKCHBIX YHMCCII. Bnaronapﬁ
MOCJIEIOBATEIBHOMY PACIIMPEHUI0 KPYra HUCIOJIb3YEMbIX YHMCET M 3HAKOMCTBY C BO3MOXKHOCTAMHU HX
IIPUMEHEHMS [T pellieHHs] pa3IMuHbIX 3a/1a4 (popMupyercs MpeCTaBIeHHe O €IMHCTBE MaTEMAaTUKH KaK
HayKd U €€ pOJIM B IOCTPOCHUHM MOJEICH pealbHOro MHpa, IIUPOKO HCHOJIB3YIOTCA 0000LICHHE U
KOHKpEeTH3aLusl.

JIuHns «YpaBHEHUS M HEPABEHCTBA» PEAIM3YETCs] HA MPOTSHKEHUM Bcero oOydyeHHsl Ha ypOBHE
cpeaHero oouiero oopazoBaHUsl, MOCKOJIBKY B KaXKA0M paszene [IporpaMMmel npenycMOTPEHO pelleHue
COOTBETCTBYIOLIMX 3a1a4. B pe3ynbrare oOyuaromyecs OBIAaJEBAIOT PA3JIMYHBIMM METOJAMHU PELICHUS
palluOHAJIBHBIX, HPpaluOHAIIBHBIX, I1OKAa3aTCIIbHBIX, HOFapI/I(bMI/I‘IGCKI/IX U TPUTOHOMCTPUYCCKHUX
YpaBHEHMH, HEPaBEHCTB U CUCTEM, a TaKXe 3ajad, coaepkamux napamerpsl. IlodydyeHHble ymeHUs
IIMPOKO MCIOJIB3YKOTCS IPH HCCIEAOBAaHMM (YHKUMH C IOMOIIBbIO IPOU3BOAHOM, IPU peIIeHUH
MPUKIAAHBIX 3aa4 U 3ala4 Ha HaXO0XICHUC HAauOONBIINX Y HAMMEHBIINX 3HAYEHUN (I)YHKI_II/II/I I[aHHaSI
cojiepKaTeNbHasl JUHHUS BKJIIOYAaeT B ce0s Takke (OPMHPOBAHWE YMEHHUH BBINOJHATH PAcuyEThl IO
¢bopmynaM, mpeoOpa3oBaHus PALMOHAIBHBIX, UPPALMOHATIBHBIX U TPUTOHOMETPUYECKUX BBIpAXKEHUH, a
TaKXKe BBIPAXEHUH, COAEp)KAIMX cTeneHu u Jyorapudmel. braronaps wu3ydeHuro anredGpandyeckoro
mMarcepuaja MHIpOUCXOINT I[aJII)HCI\/JIIHee PasBUTHUC AITOPUTMUUCCKOIO U a6CTpaKTHOFO MBIIIJICHUA
oOyyJaromuxcs, GopMUPYIOTCSI HABBIKK JIeTyKTHBHBIX PacCyKICHHUN, pabOThI C CHMBOJIbHBIMU (hopMamu,
IIPEJCTAaBICHUS 3aKOHOMEPHOCTEH 1 3aBUCUMOCTEH B BHJIE paBEHCTB U HEPABEHCTB. Anredpa npezaiaraet
3¢ dEeKTUBHBIE MHCTPYMEHTBI JUIS PELICHUs NMPAKTHUYECKUX M €CTeCTBEHHO-HAYYHBIX 3aj]lad, HarjsaHO
ACMOHCTPHUPYECT CBOX BO3MOKHOCTHU KaK A3bIKd HAYKH.

ConepxarenbHo-MeToandecKas JTUHUS «DyHKIMKA U TpaduKm» TECHO MEPeIUIeTaeTCs C IPYTruMHU
JUHUAMU Y4eOHOIro Kypca, MOCKOJBbKY B KAaKOM-TO CMbICIE 3aJaéT IOCIENOBaTEIbHOCTh HM3Y4YEeHUs
Matepuaina. MzyueHue cTeneHHoM, MoKa3aTesIbHOU, Jorapu(MUUECKOl U TPUrOHOMETPUUECKUX (PYHKIINH,
UX CBOMCTB U rpauKOB, UCIIOJIb30BaHUE (DYHKIMHA U1 PELIeHUs 3a7a4 U3 IPYTUX y4eOHBIX IPEIMETOB U
peaJII)HOI\/JI JKM3HU TCCHO CBA3AHO KaK C MAaTCMAaTUYCCKHM AHAJIMN30M, TaK U C PCIICHHUEM ypaBHeHI/Iﬁ n
HepaBeHCTB. [Ipu 3TOM Oosbiioe BHUMaHUE ynaessieTcss GOPMHUPOBAHUIO YMEHUS BBIpaKaTh (popMylaMu
3aBHCUMOCTH MEXAY pa3IMYHbIMU BEJIWYMHAMH, WCCIIEIOBAaTh MONTyYeHHbIE (YHKLUH, CTPOUTH HX
rpaduku. Marepuan 3TOH cojepXkKaTelbHON JMHUM HalelleH Ha pa3BUTHE YMEHHUH U HAaBBIKOB,
MO3BOJISIIOIIMX BBIPA)KaTh 3aBUCUMOCTH MEXIy BEIMYMHAMU B pa3IMuHOM (opme: aHaIUTUYECKOM,
rpaduueckoil u ciaoBecHOM. Ero msydyeHue cnocoOCTBYET pPa3BUTHIO aJTOPUTMHUYECKOIO MBINIUICHMUS,
CIOCOOHOCTH K 0000IIEHNIO U KOHKPETH3AIMH, UCII0JIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHMUs «Havyana MaTeMaTn4eckoro aHajn3a» Mo3BOJIAET CYIIECTBEHHO PACIIUPUTD
Kpyr KaKk MaréMarTudCcCKuX, TaK W MNPUKIAJHBIX 3adad, AOCTYIIHBIX 06y‘~IaIOHII/IMC${, TaK KaK Yy HHX
MOSIBJISIETCS.  BO3MOYKHOCTh CTPOUTH TpadUKH CIIOXKHBIX (YHKIUI, ONpeAensTh WX HauOojibllINe U
HaUMEHbIINE 3HAYEHUS, BBIUYUCIATH IUIOMAAN (GUIyp U 0OBEMBI Tel, HAXOAUTh CKOPOCTH M YCKOPEHUs
npoueccoB. JlaHHasg colep)KaTeNbHAas JIMHMS ~ OTKPBIBAET HOBBIE BO3MOXXHOCTH  ITOCTPOCHMS
MaAaTEMATHYCCKUX MOI[CJ'ICﬁ PCAIBHBIX CHTyaHHﬁ, MO3BOJIICT HAXOAWTh HaWIydliee pCelIICHHUEC B
NPUKJIAJHBIX, B TOM YHCIE COIMAJIbHO-DKOHOMHUYECKHX, 3a/JadaxXx. 3HAKOMCTBO C OCHOBaMH
MaTeMaTHYeCKOTr0 aHajiM3a CIOCOOCTBYET pAa3BUTHIO aOCTPAaKTHOrO, (HOPMabHO-TOIMYECKOTO U
KpPEaTHBHOTO MBIIUIEHUS, (POPMUPOBAHUIO YMEHUI pacrio3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMaTHKHU B
HayKe, TEXHUKe U UcKyccTBe. OOyyaronyecs y3HalOT O BBIIAIOIIMXCS pe3ybTaTaX, MOJTYYeHHbBIX B X0/1€
Pa3BUTHUA MAaTEMATUKN KaK HAYKH, U 00 ux aBTOpax.

ConeprxaTenbHO-MeTOANYeCKast JINHUS « MHOKECTBA U JIOTHKA) BKIIIOYAET B Ce€0sI DIEMEHThI TEOPUU
MHO>KECTB M1 MaTEMaTU4YECKON JIOTHKHU. TEeOpEeTUKO-MHOKECTBEHHbBIE NPEACTABIECHUS IPOHU3BIBAIOT BEChH
KypC IIKOJbHOW MaTeMaTUKH M Npe/UiaraloT HamOojiee YHHUBEpPCAIbHBIN f3bIK, OOBEIMHSIOMIMNA BCeE
pasaciibl MaTEMAaTUKU U eé HpHHO)KeHHﬁ, OHH CBA3BIBAIOT Pa3HbIC MATEMATUYCCKHUEC JUCHUIIIMHBI U WX
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NPUIOKEHHS B einHOE 1estoe. [103ToMy BayKHO 1aTh BO3MOKHOCTH 00Y4YaroIeMycsi HOHUMATh TEOPETHKO-
MHOKECTBEHHBIN SI3BIK COBpeMeHHOI\/'I MAaTCMAaTUKH U HUCIIOJIB30BATh €TI0 JIA BBIPAXKCHUSA CBOUX MEICIICH.
Jpyrum BaXKHBIM IIPU3HAKOM MAaTE€MATHKU KaK HAayKU CJIENYEeT IPU3HAThb CBOMCTBEHHYIO € CTPOrOCTh
00OCHOBaHMH M CJEJOBaHHE ONPEACIEHHBIM NpaBWJIAM IOCTPOSHHS J0KAa3aTelbCTB. 3HAKOMCTBO C
3JIEMEHTAMU MaTEMaTHYECKON JIOTUKHU CIIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIJICHUS 00ydaromuxcs,
MO3BOJISIET MM CTPOUTH CBOM DACCYXJCHUS HA OCHOBE JIOTHYECKUX TpaBWi, (HOPMHUPYET HaBBIKH
KPUTHYCCKOI'O MBIIIJICHUA.

B yuyeGHOM Kypce «AnreOpa M Hayaira MaTeMaTH4eCKOrO aHAJIM3a» IPHCYTCTBYIOT OCHOBBI
MaTeMaTH4ecKOro MOJICIIMPOBAHUS, KOTOpBIE HPU3BaHBI CHOCOOCTBOBATH (HOPMHPOBAHHIO HABBIKOB
MOCTPOCHHSI MOJIETICH peabHBIX CUTYAIMiA, UCCIETOBAHMS STHX MOJIENICH C IIOMOIIBIO arnmapara anreopsl
U MAaTCMATUYCCKOI'0 aHajin3a, MHTCPHPCTAIHNU TOJYUCHHBIX PC3YJIbTATOB. Takxue 3aJaHus BIIJICTCHBI B
Ka)XXJIbIi U3 Pa3JIeTIOB IPOrPaMMBI, IOCKOJIBKY BECh MaTepHal y4eOHOTro Kypca MIMPOKO UCTIONb3YeTCs IS
peLIeHus IPUKIAIHBIX 331a4. [Ipy penieHnn peanbHbIX MPAKTUYECKUX 3a/ad 00ydJaromuecs pa3BUBAIOT
HaOJI0AAaTeNIbHOCTh, YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCIOJIB30BaTh aHAJIOTHIO,
0000IaTh ¥ KOHKPETHU3UPOBATh MpoOieMy. JlesTenbHOCTh MO (OPMHPOBAHUIO HABBIKOB PEILICHHS
NPUKJIAJHBIX 3a/1a4 OPraHU3YeTCs B MPOIEcCe M3yYEeHHUs BCeX TeM y4eOHOro Kypca «Anredpa m Havaia
MaTeMaTU4eCcKOro aHaIN3ay.

Ha nzyuenue yuebHoro kypca «Anredpa 1 Hayajla MaTeMaTH4YECKOIO aHAJIM3a» OTBOJAUTCS 272 yaca:
B 10 xnacce — 136 wacoB (4 gaca B Heneno), B 11 kitacce — 136 yacoB (4 yaca B HEJEINIO).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Pammonanbupie  yncna. OOBIKHOBEHHBIE M JECATUYHBIC JPOOH, TMPOLEHTHI, OECKOHEYHbIE
nepuonuveckue Apobu. IIpumenenue npoOeil W TPOIEHTOB sl pEIIeHUs NPUKIATHBIX 3a1ad U3
Pa3IMYHBIX OTpaciel 3HaHUW U peabHOM KU3HU.

JleiicTBuTenbHbIC YKcia. PalionanbHble M HppallMOHANbHbBIE YnciIa. ApUPMETHUECKHUE OTIEPaIlUH C
NCHCTBUTENFHBIMA YHUCIaMUA. MoOJynb JCHCTBHTEIBLHOTO 4YHUCIIa W ero cBoiictBa. [IpubmmkéHHBIC
BBIUHCIICHUS, IPaBUJIa OKPYIJIEHUS, IPUKHU/IKA U OLICHKA Pe3yJIbTaTa BEIYUCICHUI.

Crenens ¢ nenbiM nokasareneMm. bunom Herotona. Mcnonbs3oBanue nmoaxosiiei popmsel 3anucu
JNEUCTBUTEIBHBIX YMCEN ISl PEIICHHS IPAKTUYECKUX 3a7a4 U NIPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HATYPaJIbHON CTENICHH U €0 CBOMCTBA.

CreneHsb ¢ palMOHaJIbHBIM [IOKA3aTEJIEM U €€ CBOWCTBA, CTENEHD C AEUCTBUTEIbHBIM [1OKA3aTENIEM.

Jlorapudm ymucna. CoiicTBa norapudma. JlecsiTuunble U HaTypaJIbHbIE JIOTapU(PMBIL.

CuHycC, KOCUHYC, TAHT€HC, KOTAHT'€HC YUCIOBOTO apryMeHTa. ApKCUHYC, apKKOCHHYC U apKTaHI'€HC
YHCJIOBOI'O apryMeHTa.

YpaBHeHus U HEPaBEeHCTBA

ToxzaecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHUs. Y paBHEHHE, KOPEHb YpaBHEHHs. PaBHOCHIIbHBIE
yYpaBHEHUS U ypaBHEHUs-CleIcTBUs. HepaBeHCTBO, pelieHue HepaBeHCTRA.

OCHOBHbIE METOJbl pEIIEHUs MLENbIX M APOOHO-pallMOHAIBHBIX YPAaBHEHMH M HEPAaBEHCTB.
MHorowieHsl OT OJHON NEPEMEHHOM. [[eleHre MHOTOYIeHa Ha MHOTOWIEH ¢ ocTaTKoM. Teopema be3y.
Muorounensl ¢ nensiMu kodpdunuentamu. Teopema Buera.

[Ipeobpa3oBaHUs YUCIOBBIX BBIPAKECHHM, COIEPIKALTNX CTEIEHH U KOPHH.

Wppaunonanbubie ypaBHeHHs. OCHOBHBIE METObI PEILICHUS UPPALUOHATIBHBIX YPABHEHUM.

[TokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [10KA3aTEIbHBIX YPABHEHUH.

[IpeoOpa3oBanue BBIpaXEHHUN, COACPIKAIINX JIOTAPU(MBIL.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEeILICHHs JOrapu(pMUUECKUX YPaBHEHUH.

OcHoBHbIE TpUroHOMeTpuueckue Gpopmyssl. [Ipeodpa3oBaHue TPUTOHOMETPHUUECKUX BBIPAXKEHUH.
Pemrenne TpuroHOMETpUYECKUX YPAaBHEHH.

Pemenue cuctem nuHEHBIX ypaBHEHUH. MaTpulia cucteMbl TMHEHHBIX ypaBHeHUN. OnpeaenuTenb
MaTpulbl 2X2, €ro reOMETPUYECKH CMBICI M CBOWMCTBA, BBIYMCIICHHE €T0 3HAYEHUS, NPUMEHEHHE
OIIPEACIUTEINS AJIs PELICHHS] CUCTEMBI JIMHENHBIX YpaBHEHUH. PellleHne npukiaaHbIX 3a7ad ¢ TOMOIIbIO
CHUCTEMBbl JIMHEHHBIX ypaBHEHMI. MccimemoBaHue TMOCTPOEHHOW MOJENHM C TMOMOINBI0 MaTpUll U
ONPEACIUTENCH.

ITocTpoeHne MaTeEMaTUYECKUX MOJIEIEN PEAIBHOM CUTYallUU C TOMOLIBIO YPABHEHHUM U HEPABEHCTB.
[IpumeHeHne ypaBHEHUI M HEPABEHCTB K PEIICHHIO MAaTEMaTHMUECKHUX 3alad W 3aJad U3 pa3IMdHbIX
oOyacTell HayKH U peasibHOM JKHU3HU.

DyHKkUUH U rpaguKu

OyHk1us, cnocoObl 3ananus ¢yHkuuu. B3anmuo oOpaTtHble ¢yHkuuu. Kommosuius (yHKIMMA.
I'padux GpyHKImU. DneMeHTapHble peodpa3oBaHus rpaguKoB HyHKIMMA.

OO6nacTh ompeneiaeHuss U MHOXKeCTBO 3HaueHuM Qynkuuu. Hymm ¢ynkuum. ITpomexyrtku
3HaKomocTossHCcTBAa. YéTHele u HeuérHble (Qynkuuu. Ilepuoanueckue ¢ynkuuu. IlpomexyTku
MOHOTOHHOCTH (DYHKIIMH. MakcuMyMbl 1 MUHUMYMBI (QyHKIIMHM. Hanbosbliee 1 HAaMMEHblIee 3HaYeHUs
(GYHKIMN Ha TPOMEXKYTKE.

Jluneiinas, KBaJpaTW4yHas W JApOOHO-TMHEHWHAs (QYHKIUUA. DJIEMEHTApHOE WCCIeIOBaHUE |
MMOCTPOEHUE X TPa(UKOB.



CrenenHast pyHKIMS C HaTypaJIbHBIM M LIETbIM Moka3areneM. E€ cBolicTBa u rpaduk. CBoWCTBA U
rpaduK KOpHS n-Oi CTENEHH KaK (QYHKIIMM 0OpaTHOM CTENEHU C HaTypaJbHBIM IIOKA3aTEeJIEM.

[Toka3zarenbHas u norapupmudeckas pyHKIUN, UX CBOUCTBA U rpaduku. Mcnonb3oBanue rpagukoB
GyHKIMHA 17151 pelIeHns] ypaBHEHUM.

TpuronomeTrpuyeckasi OKpPYKHOCTb, OIpeAeNieHUE TPUTOHOMETPUYECKUX (YHKIMH YHCIOBOTO
apryMeHra.

OyHKIIMOHANBHBIE 3aBHCMMOCTH B pEAIbHBIX Hpoleccax H sBICHUAX. [paduku peanbHbBIX
3aBUCHUMOCTEHN.

Hayana maTeMaTH4ecKoro aHajimsa

ITocnegoBaTenpHOCTH, CIOCOOBI 3aJaHUs IOCIHENOBATENLHOCTEH. MeTon MaTeMaTHYECKOMN
UHAYKIMU. MOHOTOHHBIE ¥  OrpaHMYEHHBIE I10CIIEOBATENbHOCTH. VcTOopus  BO3HMKHOBEHHUS
MaTEeMaTHYeCKOro aHalln3a KaK aHajln3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoHeuHo yObIBaroIlas TreoMeTpHUYecKas
mporpeccusi. CymMMa OECKOHEUHO YyOBIBAIOMICH TE€OMETPUYECKOW Tporpeccuu. JIMHEHHBI W
9KCIIOHEHIMAIBHBIA pocT. Yucno e. dopmyia CIOXKHBIX MPOLEHTOB. VCIIonb30BaHUE IIPOTrPECCUM IS
penIeHus peasibHbIX 3a7a4 PUKIIATHOTO XapaKTepa.

HenpepeiBable ¢GyHKIIMM U UX cBoWcTBa. TOYKM pa3pbiBa. ACHMIITOTHI Tpa@uKOB (GYHKIIHIA.
CpoiicTBa (yHKIMII HENpephIBHBIX Ha OTpe3ke. MeToa HHTEpBajOB ISl PEUICHHS HEPaBEHCTB.
[IpumeHneHue CBOMCTB HENPEPHIBHBIX (YHKIUI JUIs pelIeHUs 3a/1a4.

[lepBas u BTOpas npousBojaHble GyHKIMU. OnpeaeneHue, reOMeTpUIecKUii U GU3NYECKUN CMBICIT
MIPOU3BOIHOM. YpaBHEHHE KacaTeNbHON K rpaduKy G yHKIHH.

[IpousBonHbie 3nemMeHTapHbIX (QyHKIUE. [Ipon3BoaHas cymMMbl, HpPOU3BENEHHUS, YAaCTHOTO U
KOMITO3UIIUH (PYHKITHIA.

MHo:xecTBa M JIOTHKA

MHoOXecTBO, oOmepalud HaJ MHOXECTBaMHU M UX CBoHcTBa. Jluarpammel Oiinepa—BeHHa.
[IpuMeHeHne TeoOpeTUKO-MHOXECTBEHHOIO anmapara Jyisi ONMCaHUs PeaJIbHbIX MIPOLIECCOB U SIBJICHUH, IIpU
pelIeHnH 3a1a4 U3 IPYruX y4eOHbIX [IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBUE, JOKa3aTeNbCTBO,
PaBHOCUJIbHBIE YPaBHEHHSI.

11 KJIACC

Yucsia ¥ BbIYUCICHUSA

HarypanbHble u nensie yncia. [IpumMeHeHne MPU3HAKOB JIEIMMOCTH LIEJbIX YMCEl, HauOOJIbIINHA
obmuit nenutens (nanee — HOJl) u nHaumensinee odbimee kpatHoe (nanee — HOK), octaTkoB mo Moaysto,
anroputMa EBknnna asns pemeHus 3ajad B HEJNbIX YUCIIax.

KommnekcHble uucna. Anredpanyeckass U TpUTOHOMETpUYeckas (OpMbl 3alMCU KOMIUIEKCHOTO
yucaa. ApupMeTnyeckue ornepannuy ¢ KOMIUIEKCHBIMU yuciamMu. M300pakeHre KOMIUIEKCHBIX YHMCeN Ha
KOOpAMHATHOW IuiockocTH. Popmyna MyaBpa. KopHH n-oi CTeneHM W3 KOMIUIEKCHOIO YHCIHA.
[IpuMeHeHrne KOMIUIEKCHBIX YMCelN JUIsl pelieHns (PU3HUECKUX U T€OMETPUUECKUX 3ajiau.

YpaBHeHHS U HEPABEHCTBA

CucremMa M COBOKYNHOCTb YpPaBHEHHH M HEpPAaBEHCTB. PaBHOCWIBHBIE CHUCTEMBI U CHCTEMBI-
crnencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEW TPUTOHOMETPUUECKUX YPaBHEHHH C MOMOIIBI0 TPUTOHOMETPUYECKOW OKPYKHOCTH.
Pemennie TpUroHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHHS TOKA3aTeNbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METO/BI PELICHUS UPPALIOHATbHBIX HEPABEHCTB.



OcCHOBHBIE METOIBI PEIICHUS CUCTEM M COBOKYIHOCTEH palUOHAIbHBIX, HPPALMOHAIbHBIX,
MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX YpaBHEHUI.

VYpaBHEHMsI, HEpABEHCTBA U CUCTEMBI C TAPAMETPAMH.

IIpuMeHEeHNE ypaBHEHMH, CUCTEM M HEPAaBEHCTB K PELICHUIO MAaTEMAaTHMYECKHMX 3alad W 3a1ad U3
pa3nuyHbIX 001acTell HAyKH U pealbHOM XKU3HU, MHTEpIpeTalls NOJYyYEHHBIX Pe3yJbTaToB.

DOYyHKUMH U TPAaPUKHU

I'papux xomnosmnuu ¢QyHkuii. I'eomerpudeckue o0pa3bl ypaBHEHMH M HEpPaBEHCTB Ha
KOOPJAMHATHOM TIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckue METOBI peIICHUsI ypaBHEHUH U HepaBeHCTB. | paduyeckre MeToIbl peleH s 3a1a4 C
rapaMeTpamH.

Hcnonb3oBanue rpa¢ukoB (QYHKIMHA A7 UCCIEAOBaHMS IPOLECCOB M 3aBUCUMOCTEH, KOTOpbIE
BO3HUKAIOT IPH PEILICHUHM 33]a4 U3 APYIUX YUeOHBIX IIPEIMETOB U pealbHON JKHU3HH.

Havyana maTeMaTH4eCKoOro aHajmsa

[IpumeHeHne TPOU3BOAHOM K HCCIEIOBAHUIO (YHKIMA HAa MOHOTOHHOCTh U OIKCTPEMYMBI.
HaxoxxaeHre HanOoIbIIero 1 HAMMEHbIIEr0 3HAYeHU I HeNIPephIBHOM (PYHKIIMKM Ha OTpE3Ke.

[IpumeHeHre TPOU3BOIHON Ul HAXOXKACHUS HAWIYYIIEro PelieHus B IPUKIAJHBIX 3a7adax, i
OIIPEIETICHUS] CKOPOCTH U YCKOPEHUS Ipoliecca, 3aaHHOro GopMyIoil nim rpagukom.

[lepBooOpasHasi, OCHOBHOE CBOMCTBO TMepBOoOOpa3HbIX. [lepBooOpasHble 3JeMEHTapHBIX (YHKIUH.
[IpaBuna HaXx0XJI€HUS IEPBOOOPA3HBIX.

Wuterpan. I'eomeTrpudeckuili CMbICI HHTErpana. BeluuciieHne omnpenen€éHHOro HHTErpajga Iio
dbopmyiie HetotoHa-JIeliioawma.

[Tpumenenne uHTETpaa s HaXOXKACHUS TUIOMIAICH MIIOCKUX GUTYp U 00BEMOB T€OMETPHUECKUX
TeNl.

[Tpumeps! periennii auddepeHnnanbHbIX ypaBHEHHH. MaTeMaTnyeckoe MOIeIMPOBAHUE PEATIbHBIX
IIPOLIECCOB ¢ MOMOILBIO AU(PepeHInaNbHBIX YPABHEHUH.



IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIA YPOBEHB) HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMKM OOYYaroIIerocss Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUMCKOTO OOIIecTBa, IPEACTABICHHE O MAaTeMAaTHYEeCKHUX OCHOBaX ()YHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYP, SIBJICHUH, POIEAYP TPAKIAHCKOTO 001IeCTBa (BEIOOPHI, OPOCHI U IPYroe), yMCHHE
B3aMMO/ICHCTBOBATH C COIMATLHBIMUA HHCTUTYTAMHU B COOTBETCTBHH C UX (DYHKIIMSIMU U HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUUCKOM TPaXTAHCKOH MIEHTUYHOCTH, YBKCHHUS K IMPOILIOMY |
HACTOSIIEMY POCCUHWCKOM MAaTEMAaTHUKH, LEHHOCTHOE OTHOLIEHHE K JOCTHIKEHUSIM POCCUUCKUX
MAaTeMaTUKOB U POCCHUMCKOM MATEMaTUYECKOM IIKOJIbI, MCIIOJb30BAaHUE ATHUX JIOCTMKEHHH B JIPYTrHUX
HayKax, TeXHOJIOTHAX, chepax SKOHOMUKH,

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHUHCKOrO Hapoaa, c(popMHpPOBAHHOCTb HPABCTBEHHOI'O
CO3HAHUS, STUYECKOTO IMOBEJECHHUS, CBSI3aHHOTO C MPAKTHYECKUM MPUMEHEHUEM JOCTH)KCHHN HAyKu U
JEeSTeNIbHOCTBIO YIYEHOT0, OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOECHUE YCTOMYUBOTO OyAYIIEro;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKIIOUas DSCTETHKY MAaTEMaTHYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, PEIICHUH, pacCyKIeHUH, BOCHPHUMUYHUBOCTh K MAaTEMATHUYECKUM aCIICKTaM Pa3IMIHbIX
BHJIOB UCKYCCTBA;

5) puznveckoro BOCHUMTAHUSA:

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHYeCKHe 3HaHHS B HHTEpEecax 3JI0pOBOTO U
Oe3omacHOTO 00pasza KM3HU, OTBETCTBEHHOE OTHOIICHHWE K CBOEMY 3JIOPOBBIO (3I0POBOC MHUTAHHE,
cOamaHCUPOBAaHHBIM PEXHUM 3aHATUA M OTIbIXa, PEryjsipHas (U3HUYECKas aKTHUBHOCTB), (hHU3MUECKOE
COBEPILIEHCTBOBAHUE MPHU 3aHATUAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESTEIBHOCTHIO;

6) TpyaoBOro BOCIUTAHUSA:

TOTOBHOCTh K TpPYAY, OCO3HAaHHE IIEHHOCTH TPYAOIIOOWs, HMHTEpEC K pa3audHbiM cdepam
PO eCCUOHAIBHON JIEATETLHOCTH, CBI3aHHBIM C MATEMATUKON M €€ MPUJIOKEHUSIMHU, YMEHHE COBEPIIATh
OCO3HAaHHBIH BEIOOp OyyIie npodeccuu 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIE MJIaHbI, TOTOBHOCTH
U CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHUIO U CaMOOOPAa30BAHMIO HA MPOTSHKEHUU BCEU JKU3HH,
TOTOBHOCTbH K AaKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUYECKUX 3a]]a4 MAaTeMaTHIECKON HAIPaBICHHOCTH;

7) 3KOJIOTrMYEeCKOT0 BOCIIMTAHMS:

c(OPMHUPOBAHHOCTH IKOJIOTUYECKOM KYIbTYphI, TIOHUMAHHE BIHSHUS COLUATHLHO-IPKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHME MPHUPOJHOM W COIMAIBHON Cpelbl, OCO3HAHHWE TI00ATbHOTO XapakTepa
9KOJIOTUYECKHUX MPOoOJIeM, OpUEHTalUsI Ha MPUMEHEHUE MaTEMaTUUYECKUX 3HAHUM I pelieHus 3a/1a4y B
00J1aCTH OKpYXKaroleh Cpe/bl, TJIaHUPOBAHUE MOCTYIKOB M OLEHKH MX BO3MOXKHBIX MOCIEACTBUN IS
OKpY>KaloIlel Cpebl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
1 00IIECTBEHHOM PAKTUKH, TOHUMAaHHE MAaTEMAaTHIECKON HayKH KakK Chephl YETOBEUECKOM IS TEIILHOCTH,
3TanoB €€ pa3BUTHS M 3HAYUMOCTU JJIA Pa3BUTHUSI LUBWIM3ALMHU, OBIAJCHUE SI3bIKOM MaTEMaTUKH U
MaTeMaTUYeCKOW KYJIbTYpPOU KaK CpPeAICTBOM MO3HAHUS MHUPA, TOTOBHOCTb OCYIIECTBIISITH MPOEKTHYIO U
HCCIIE0BATENbCKYIO IS TENHFHOCTh MHIUBUIYATHHO U B TPYIIIIE.



METAIIPEIJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jlornueckue AeicCTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKKM MAaTEMaTHYECKHMX OOBEKTOB, MOHSTHUM,
OTHONICHUN MEXITy NOHATUSIMH, (HOPMYITHUPOBATH ONPEACICHUS TIOHATUH, YCTAaHABINBATH CYIIECTBEHHBIH
MpHU3HAK KJIACCU(PUKAIIMN, OCHOBAHHUS 1711 00OOIICHHS U CPABHECHHUSI, KPUTEPUU TTPOBOAMMOIO aHAIIN3A;

BOCIPUHUMATH, (GOpPMYIUPOBAaTH U  NPEeoOpa3OBbIBATh  CYKJCHHUS:  YTBEpAUTENbHbIE U
OoTpHULaTeNIbHbIE, EAMHUYHBIC, YACTHBIE U OOIIIHE, YCIOBHBIE;

BBISIBJISITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MPOTHBOpEUUs B (pakTax, NaHHBIX,
HAONIOJICHUSAX W YTBEPKACHHSX, IMpeajiaratb KPUTEPUM IS BBISABICHUS 3aKOHOMEPHOCTEH U
MPOTUBOPEUHIA;

JieNiaTh  BBIBOABI C MHCIOJB30BAaHHMEM 3aKOHOB JIOTHMKH, JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKJIIOUCHHUM, YMO3aKJIFOUEHUM 110 aHATIOTUH;

MPOBOJIUTH CAMOCTOSITEIBHO JIOKA3aTeIbCTBA MaTEeMaTHYECKUX YTBEPXKIEHUU (TpsiMble U OT
MIPOTUBHOT0), BBICTPaMBaTh ApPryMEHTAlMIO, MPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BEIOMpaTh CIOCOO pemreHus y4eOHOW 3amaunm (CpaBHHUBATh HECKOJIBKO BApUAHTOB pEIICHUS,
BBIOMpaTh HarOO0JIee TOIXO AN C Y4ETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTCPUEB).

Ba3oBble uccienoBareibckue J1elcTBUSA:

MCIOJIb30BaTh BOIIPOCHI KaK UCCIIEIOBATENIbCKUI HHCTPYMEHT MO3HAHUSL, (POPMYITHUPOBATEH BOIIPOCHI,
(buKcHpyOIre TPOTUBOPEUHE, MPOOIeMy, yCTaHABIMBATH KCKOMOE U JIaHHOE, (POPMHUPOBATH THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTH CAMOCTOSITENIbHO CIUIAHUPOBAHHBIM SKCIEPUMEHT, HCCIEAOBAHHUE IO YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJICHHUS, IPOILIECCa, BBIIBICHHUIO 3aBUCHUMOCTEH MEXKIY
00BEKTaMHU, SIBJICHUSAMHU, TIPOIIECCAMU;

CaMOCTOSITENILHO (D OPMYJTHPOBaTh OOOOINEHUS ¥ BBIBOJIBI IO pPe3yJbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUsSI, WCCIICIOBAHMS, OIEHUBATh JOCTOBEPHOCTh TIOJYYCHHBIX pE3yJIbTaTOB, BBIBOJIOB U
0000I1IeHMI;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE Ipollecca, a TaKK€ BBIABUraTh IPEANOJIOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmueii:

BBISBJIATH Ae(PUIMTHI HHPOPMAIUH, TaHHBIX, HEOOXOJUMBIX JJIsi OTBETAa Ha BOMIPOC U JUIS PEIICHUS
3a/1a4u;

BBIOMPATh UH(GOPMAITUIO U3 UCTOYHHUKOB PA3JIMYHBIX TUIIOB, AaHAJIM3UPOBATh, CUCTEMATU3UPOBATh U
MHTEPIPETUPOBATH UHPOPMAIIUIO PA3IMUHBIX BUIOB U (DOPM IIpeICTaBlICHHUS;

CTPYKTYypUpOBaTh HWHGOpMAIMIO, TMPEICTaBIATh €€ B pa3iuuHbIX (opMax, HIUTFOCTPUPOBATH
rpapuyuecky;

OIICHUBAThH HAJEKHOCTh MHPOPMAIIMH 110 CAMOCTOSITEIbHO CHOPMYITUPOBAHHBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE yHUBeEpPcaAIbHbIe YueOHbI€ 1elicCTBUSA

Oo0menue:

BOCHpI/IHI/IMaTI) nu (bOpMy.]'IPIpOBaTB Cy)K)]eHI/ISI B COOTBCTCTBHUU C yCJ'IOBI/IHMI/I u 1acIsiMn O6I_H€HI/I$I,
SICHO, TOYHO, l"paMOTHO BI)Ipa)KaTB CBOIO TO'—IKy 3peHI/I$I B yCTHI)IX N IIHNCBMEHHBIX TEKCTaX, JdaBaThb
MOSICHEHHSI 110 X0y PEIISHHsI 3a/1a4l, KOMMEHTUPOBATH MOJIYYEHHBIH Pe3yNbTaT;

B X0Jie 00CYX/IeHHUs 3a7aBaTh BOMIPOCHI MO CYIIECTBY 00CYX/IaeMOil TeMbI, TPOOJIEMBI, PeIIaeMOi
3aJa4d, BBICKA3bIBaThb HIACH, HAICJICHHBIC Ha IIOMCK peI_HeHI/ISI, COITIOCTABJIATH CBOH CY)K}IGHI/ISI C



CYXXIICHUSIMH JIPYTUX YYACTHUKOB IMAJIOTA, OOHAPYKUBAThH Pa3IMUME U CXOJCTBO MO3HIIHNN, B KOPPEKTHOM
dbopMe hopMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MPENCTaBIATh  PE3ylAbTaThl  PEIICHUS 3aJadyd, OSKCICPUMEHTa, HCCICIOBaHUS, TIPOEKTa,
CaMOCTOSITENTFHO BHIOMPATh (GOpMaT BBHICTYIUICHHS C YYETOM 3alad IMPE3CHTAlUHd M OCOOCHHOCTEH
ayJUTOPHUH.

PeryisiTUBHbIE YHHUBEpPCAJbHBIE yUeOHbIE JIeiicTBUS

Camoopranuszaums:

COCTaBJIATH IUIAH, aJITOPUTM PEILLEHUS 33/1a4H, BHIOMPATh CIOCO0 pelieHus ¢ yu€TOM UMEIOLIUXCS
PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTHPOBATh BAPHAHTHI PEIICHUIN C
y4€TOM HOBOU HH(OPMAIIHH.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:

BJIa/IETh HaBBIKAMM TIO3HABATEIBHOM pe(diekcun Kak OCO3HaHMs COBEpIIAEMbIX JACUCTBUU H
MBICITUTENIBHBIX TIPOIIECCOB, WX PE3yJIbTaTOB, BIAJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpolLecca v pe3ysibTaTa perieHrsl MaTeMaTUIeCKON 3a/1a4H;

MIPeIBUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh [P PEIICHUU 33]]a4l, BHOCUTh KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX 00OCTOSITENILCTB, JAHHBIX, HAWACHHBIX OLIUOOK, BBISBIEHHBIX TPYTHOCTEH;

OIICHUBATHh COOTBETCTBUE PE3yiIbTaTa IEIH U YCIOBUSM, OOBSICHITh MPUIMHBI JOCTH)KCHUS WJIH
HEJOCTHKCHHSI PE3YJIbTATOB JICATEIIHHOCTH, HAXOIUTh OIMOKY, 1aBaTh OICHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1€ATEJbHOCTD:

MMOHUMATh U HUCIIOJIb30BaTh MPEUMYIIECTBa KOMaHAHON U MHAUBHIYAIbHON pabOThl MpU peUICHUH
y4eOHBIX 3a/1a4, MPUHUMATh IeJIb COBMECTHOM JEATEIHbHOCTH, TUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOM
paboThI, pacpeaessaTh BUIBI padoT, TOTOBApUBATHCS, 00CYKIATh IMTPOLIECC U PE3yabTaT paboThI, 0000IIaTh
MHEHUS HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYMIOBLIX Gopmax paboTsl (00CyxkAeHHs, 0OMEH MHEHUMN, «MO3TOBBIE IITYPMBD) U
UHBIE), BBIIIOJIHATH CBOIO YacTh pabOThl M KOOPIAUHUPOBATH CBOU ACUCTBUS C IPYTHUMH YICHAMHU KOMAH/IbI,
OIICHUBATh KAY€CTBO CBOCTO BKJIA/Ia B OOIIUI MPOIYKT IT0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YIaCTHUKAMU
B3aUMO/ICVCTBUS.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 kiacce oOydaronuiics MOJy4uT ClAEIYIOMIME IPEAMETHBIE PE3YIbTAaThI MO
OTJeNbHBIM TeMaM pabouell mporpaMMbl yueOHOTo Kypcea «Anredpa 1 Hadyajga MaTeMaTHYeCKOTr0 aHAIIN3ay:

Yuciia 1 BbIYUCICHUSA:

cBOOOJIHO ONepUpoBaTh MOHITUSIMU: PAllMOHAIBHOE YHUCIIO, OECKOHEYHas Mepuoaudeckast 1poob,
MPOIEHTHI, WPPAIMOHAILHOE YHCIIO, MHOXECTBAa PAlMOHAIBHBIX M JEHCTBUTEIBHBIX YHCEN, MOIYJb
JeMCTBUTENILHOTO YHCIIA;

MPUMEHSATH APOOU U MPOLIEHTHI TSl peLeHNs PUKIIaIHbIX 33a]a4 U3 pa3InYHbIX OTpaciel 3HaHUN U
peaNbHOM KU3HH;

MPUMEHSTH MPUOIKEHHBIE BBIYUCICHHS, TIPABIJIa OKPYTJICHUS, IPUKUAIKY U OIICHKY pe3yibTaTa
BBIYHCIICHUI;

CBOOOJHO ONEpUpPOBaTh MOHATHEM: CTENEHb C IEJIBIM IOKA3aTelieM, MCIOIb30BaTh MOIXOASIIYIO
(dbopMy 3anicH JeHCTBUTENFHBIX YHCEN TS PEIICHHSI TPAKTHYECKHX 3a/1a4 U IPEJICTaBICHUS JaHHBIX;

cBOOO/IHO ONIEPUPOBATH MOHATHEM: apU(PMETUUECKUN KOPEHb HATYypaJIbHOM CTETIEHU;

CBOOOJTHO OTIEPUPOBATH MOHATHEM: CTEIIEHb C PALlMOHAJIBHBIM IT0Ka3aTelNeM;

CBOOO/THO ONIEPUPOBATH MOHATHAMU: JIOTapU(PM YHcia, AECATHUHBIE U HaTypallbHbIE JIOTapu(MBI;

cBOOO/IHO ONEPUPOBAThH MOHATUSAMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHCIIOBOTO apryMEHTa;

OTIEpUPOBATH MOHATUAMU: APKCUHYC, ApKKOCUHYC M apKTaHT'€HC YHCIOBOTO apryMeHTa.
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YpaBHeHMsI M HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATh MOHATUSAMHU: TOXKIECTBO, ypPaBHEHHE, HEPABEHCTBO, PaBHOCHIIbHBIC
YPaBHEHUS U ypaBHEHUS-CIICACTBHS, PABHOCUJIbHBIE HEPABEHCTBA,

IPUMEHATh Pa3IMYHbIE METOJbl PELICHHUS PALMOHAIBHBIX U JAPOOHO-PALMOHAIBHBIX YpaBHEHUH,
IIPUMEHSTHh METOJl MHTEPBAJIOB JUIsl PELICHHs HEPABEHCTB;

CBOOO/ZIHO ONEpPUPOBATh MOHATHSIMHU: MHOTOWIEH OT OJHOW NEPEMEHHON, MHOTOWIEH C LIEJIbIMU
KO3 pHUIHeHTaMH, KOPHU MHOTOYICHA, IPUMEHSTH JEeJIEHHE MHOTOWIEHA Ha MHOTOWIEH C OCTAaTKOM,
TeopeMy besy u Teopemy Buera s pemenus 3anay;

CBOOOJHO ONEpHpPOBATh MOHATUSAMH: CHCTEMa JMHEMHBIX ypaBHEHUH, MaTpHLa, OIpeIesIuTellb
MaTpulbl 2 X 2 U ero reoMEeTpUYECKHil CMBICI, HCIOJIb30BaTh CBOWCTBA ONpENENUTENS 2 X 2 JyIs
BBIUMCJIEHUS] €0 3HAYEHUS, IPUMEHATh ONPEIEIUTENN JUIsl PEIICHUs] CUCTEMbI JIMHEHHBIX YPaBHEHMI,
MOJIEIIMPOBATh pEalbHbIC CHUTyallMM C IIOMOLIbIO CHCTEMBI JIMHEHHBIX YPAaBHEHHH, HCCIEIOBAThH
IIOCTPOECHHBIE MOJIENH C IIOMOILBIO MAaTPULL X OIIPEIEIUTENICH, HHTEPIIPETUPOBATH ITOIYYCHHBIN PE3YJIbTaT;

MCIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs TPe0Opa30BaHUs BEIPAKEHUI;

BBITOJIHATE MIPEOOpPA30BAHUS YHUCIOBBIX BBIPAKCHHH, COJIEPXKAIIUX CTENEHH C PALUOHAIBHBIM
IIOKa3aTeleM;

UCIOJIb30BaTh CBONCTBA JOrapu(pMOB i IpeoOpa3oBaHus Jorapu(pMUIECKUX BBIPAKECHUH;

CBOOOJHO ONEpUPOBATh MOHATHSAMH: HpPPAlMOHAIbHBIC, TOKa3aTeNbHBIE W JIOTapu(pMUyecKue
YPAaBHEHUs1, HAXOUTh UX PELICHUS C ITOMOIIBI PABHOCUIIBHBIX IIEPEXOJ0B MM OCYIIECTBIISASA IIPOBEPKY
KOpHE;

IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKHE (OPMYJIbI U1 IPeoOpa3oBaHUs TPUTOHOMETPUYECKUX
BBIPAKCHU;

CcBOOO/JHO ONEpPUPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHME, NIPUMEHATH HEOOXOIUMBIE
(bopMyIIbl Il pellieHs] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJINPOBaTh peajbHbIC CUTYallMM Ha S3bIKE aireOpbl, COCTaBIATh BBIPAKEHMS, ypaBHEHUS,
HEPABEHCTBA 110 YCJIOBUIO 3aJaud, MCCIEN0BAaThb IIOCTPOEHHBIE MOJEIM C MCIOJIb30BAaHUEM arapara
anreopsl.

DyHKIUH U TPaQUKH:

CBOOOJHO OIEPUPOBATh MOHATUAMU: (QYHKIHUS, COCOOBI 3afaHus (YHKLUHU, B3aUMHO OOpaTHBIE
¢byHKIMH, KOMIO3MIMA (QYHKUMH, rpaduk (QyHKIHMM, BBINONHATH 3JEMEHTapHble NpeoOpa3oBaHUs
rpadukoB QpyHKIHNIH;

cBOOOIHO ONIEPUPOBATh NOHIATUAMHU: 00IACTh ONPENEICHHS U MHOKECTBO 3HAUEHUN (PYHKIIMH, HYJIH
(GyHKINHU, TPOMEXYTKH 3HAKOTIOCTOSTHCTBA;

CBOOOJHO OMEpUPOBaTh MOHATHUAMHU: YETHBIE W HEUETHBIE (YHKIMH, NEepuogudeckue (QyHKIUH,
MIPOMEXYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMbI I MUHUMYMBbI () YHKIIUU, HAauOOJIbIlIee K HAUMEHbBIIIEE
3HaYeHUe PYHKIMH Ha IPOMEXKYTKE;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs (PYHKIMS C HaTypaJlbHBIM M IIEJIBIM IOKa3aTeleM,
rpaduK CTerneHHON (YHKIMU C HAaTypaJbHBIM M LIEJIBIM IOKa3aTesaeM, rpaguK KOpHS N-oi CTENEHU Kak
(GyHKIIMM 00paTHOM CTENEHU C HaTypalbHbIM IIOKA3aTEeNIEM;

ONEepUPOBATh MOHATHAMU: JIMHEWHas, KBaJpaTU4Has U JApOOHO-TMHEHHas (YHKIUU, BBIIOIHSITH
3JIEMEHTApPHOE MCCIIEJOBAHUE U TOCTPOEHHUE UX IPaHKOB;

CBOOOJTHO OTIEpPUPOBATH MOHATUAMMU: ITOKa3aTeNlbHast U Jorapupmuueckas GyHKIUHU, UX CBOHCTBA U
rpaduKy, UCIOJIb30BATh UX IPAQUKH 7S peUICHHs YypaBHEHHUI;

CcBOOOJIHO  OMEepUpOBaTh  IMOHATUSMHU: TPUTOHOMETPHUYECKas OKPYKHOCTb,  OIpe/eeHHe
TPUTOHOMETPUUYECKHUX (PYHKIIUI YUCIOBOTO apryMEHTa;

UCMOJIb30BaTh rpaduku GYHKUUN U MCCIeIOBaHUS MPOLIECCOB M 3aBUCUMOCTEH MpU peIIeHUH
3a/1a4 U3 OpYrux y4eOHBIX MPEIMETOB U PEeabHOM KU3HHU, BhIpaXaTh (OPMyJIaMU 3aBUCUMOCTH MEXAY
BEJIMYMHAMU;

11



Havajia MmaTeMaTH4eCKOI0 aHAJIM3Aa:

CBOOOTHO ONIEPUPOBATH MOHATHAMU: apupMeTHYECcKast U TEOMETPHUECKas IPOTPeccHsi, 0ECKOHEUHO
yOBIBarOIIasi TEOMETPHUECKasi MPOrpecchsl, JMHEUHBIA U SKCIIOHEHUIUAIBHBIA POCT, (OpMysIa CIOKHBIX
IIPOLIEHTOB, UMETh IIPEJCTABICHAE O KOHCTAHTE;

HCII0JIb30BaTh IIPOIPECCUH ISl PELICHMsI PEAJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa;

cBOOO/IHO OIIEpPUPOBATH HOHATUSMH: II0CJIEI0BATEIIbHOCTD, CI0COObI 3a1aHUA
IIOCJIEIOBATEIILHOCTEN, MOHOTOHHBIE M OIPAaHUYEHHBIE II0CIEAOBATEIBHOCTH, IIOHMMAaTb OCHOBBI
3apOXKIEHUS] MaTEMaTHYECKOTr0 aHajIu3a KaK aHaiuu3a 0ECKOHEYHO MallbIX;

CBOOOJHO OIEPUPOBATh MOHATUAMU: HENPEPbIBHbIE (QYHKLMHU, TOUKHU pa3pbiBa rpaduka GyHKIUH,
aCHMIITOTHI rpaduka GyHKINY;

CBOOOJHO OIEPUPOBATH MOHATHEM: (YHKLHMS, HENpPEphbIBHAS Ha OTPE3KE, MPHUMEHSTh CBOMCTBa
HeNpepbIBHBIX (DYHKIMHA 1)1 peleHns 3a1ay;

CBOOOJHO ONEepUpOBaTh MOHATHAMM: IE€pBas W BTOpas MPOU3BOAHbBIE (PYHKLMH, KacaTelabHas K
rpaduky QyHKIUH,

BBIUUCIISATH MPOU3BOAHBIE CYMMBI, IIPOU3BEICHHS, YACTHOTO M KOMITIO3UINH ABYX (DYHKIIMIA, 3HATH
IIPOU3BO/IHBIE 3JIEMEHTAPHBIX (YHKLUH;

UCIOJIb30BATh T€OMETPUUYECKUM U (PU3NUECKUI CMBICI IPOU3BOIHOM /IS peILieHHs 3a/1ay.

MHoKecTBa M JIOTHKA:

CcBOOO/IHO OIIEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEPALIMU HAJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN amnmnapar Uil OIMCaHUS pPEaJbHBIX IIPOLECCOB MU
SIBJICHUM, TIPU PEIIEHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB;

cBOOO/ZIHO ONEpUpOBaTh MOHITUSMH: ONpEIEIICHUE, TEOpeMa, ypaBHEHUE-CIIEJICTBUE, CBOMCTBO
MaTeMaTHIeCKOro 00BEeKTa, JOKAa3aTeIbCTBO, PABHOCHIILHBIC YPABHEHUS 1 HEPABEHCTBA.

K xoH1y oOyuenus B 11 kJjiacce oOydaronuiics MoayyuT ciaeayromue npeaMeTHbIe pe3yIbTaThl 110
OTJeJIbHBIM TeMaM paboueli mporpaMMbl yueOHOTro Kypea «Anredpa 1 Hadyajga MaTeMaTHYECKOTI0 aHAIIN3a»:

Yuciia 1 BBIYMCICHUSA:

CBOOO/JIHO ONEpPUPOBATH MOHATUSMU: HAaTypaJlbHOE U LEJI0€ YMCIIO0, MHOXECTBA HAaTypaJbHBIX U
LEJIbIX YHUCEN, UCIOIb30BaTh Npu3Haku aenumocty 1enbix yucesn, HOJ[ u HOK narypanbHbIX uncen s
peuieHus 3a1a4, IPUMEHATh alroputM EBkinuza;

CBOOOJHO OIEpPHUPOBATH TMOHATHEM OCTaTKa IO MOAYJNIO, 3allUCBhIBaTh HATypajibHbIE 4YHCIIa B
Pa3INYHBIX TO3UIMOHHBIX CHCTEMAX CUUCIICHHUS;

CBOOO/JIHO OINEpPUPOBATh MOHATHUAMU: KOMILJIEKCHOE YHCIO M MHOXECTBO KOMILJIEKCHBIX YHCET,
NPEJCTAaBIATh KOMIUICKCHBIE YMCa B alreOpandyeckol M TpUTOHOMETpUYECKOH (hopMme, BBINNOJIHATH
apupMeTHYeCcKUe ornepaluy ¢ HUIMU M H300pakaTh Ha KOOPIAMHATHOM MIIOCKOCTH.

YpaBHeHHsI M HEPABEHCTBA:

CBOOOZIHO ONEpUpPOBaTh MOHATHSMH: HpPpPAlMOHAJIbHBIC, MOKA3aTelbHbIE U JIOTapupMUYECKHUE
HEPaBEHCTBA, HAXOAUTh UX PEIICHMS C IIOMOLIbIO PABHOCUIIBHBIX IIEPEXOOB;

OCYILECTBIATH OTOOP KOpHEH NMpH pellieHUH TPUTOHOMETPUYECKOTO YPABHEHUS;

CcBOOO/IHO OIEpUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, MPUMEHSTh HEOOXOIUMBIE
(hOopMyIIbI ISl pEIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBaTh MOHATHSAMM: CHCTEMa M COBOKYIHOCTh YpaBHEHHH M HEpaBEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CHCTEMBI-CIICICTBHUS, HAXOIUTh PELIECHUS CHUCTEMBI U COBOKYIIHOCTEH
paloHaIbHBIX, UPPALMOHANIBHBIX, TTOKa3aTENIbHBIX U JIOrapu(MUYECKUX YPAaBHEHUN U HEPABEHCTB;

pemate  paluoHajbHble,  UpPpAlMOHAJbHBIE,  [OKa3aTelbHbIE,  JIOTapuMUYECKUE U
TPUTOHOMETPUYECKUE YPABHEHNS U HEPABEHCTBA, COJIEP KAILKUE MOAYJIN U ITapaMeETPBbI;

NPUMEHATh Tpaduyeckre MEeTObl JJIsi PELIeHHs YpaBHEHHH M HEPaBEHCTB, a TaKXKe 3a4ay C
rapamMeTpamu;
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MOJICIMPOBaTh PEajbHBIC CUTYAllMH Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS, YpaBHEHUS,
HEPaBEHCTBA M MX CUCTEMBI 10 YCIOBHUIO 3a]]a4H, UCCIIEI0BATh MIOCTPOCHHBIE MOJICNIN C UCIIOJIb30BAHUEM
amnmaparta anreOpbl, HHTEPIPETUPOBATH MMOTYICHHBIN PE3yNbTar.

DOYyHKUUH U TPaPuKu:

CTPOUTH TpaUKU KOMITO3UIMH (PYHKIIUH C MOMOIIBIO 3JIEMEHTAPHOTO WCCIIEJOBAHKS U CBOWCTB
KOMIIO3ULIUH JIBYX (YHKLIUH;

CTPOUTH TeOMETpHUYECKHe 00pa3bl ypaBHEHUH 1 HEPABEHCTB HA KOOPIMHATHOM IIIOCKOCTH;

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: TPAPUKU TPUTOHOMETPHUUECKUX ()YHKIIHI;

NPUMEHSTh PYHKIMH JUIT MOJICITUPOBAHMS U MICCIICIOBAHUS PEATBHBIX TPOIIECCOB.

Hauyajna MaTeMaTH4YeCKOro aHAJM3a:

MCIOJIb30BATh MPOU3BOJHYIO JIJIsl UCCIEOBAHUS (PYHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;

HAXOJUTh HaNOOJIbIIICe U HAMMEHBIIIeE 3HAUCHUS (DYHKIIMH HETIPEPHIBHOM Ha OTpPE3KE;

UCIIOJIh30BATh MPOM3BOIHYIO JUIS HAXOXKICHUS HAWIYYIIETO PEIICHUS B IPUKIIAJHBIX, B TOM YHCIIC
COLIMAJIbHO-9)KOHOMHYECKHUX, 33Ja4ax, JUIsl OMPEAETICHUs CKOPOCTH M YCKOPEHHUs Mpolecca, 3aJaHHOTO
dbopmyIoit wiu rpaduKoM;

CBOOOJTHO OIEPUPOBATh MOHATUSMH: MEPBOOOpa3Has, ONpPEACHEHHBI WHTErpai, HaxOIUTh
NepBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIIATH HHTErpa 1o Gopmyine Herorona-JleiOnma;

HAXO/IUTh IUIOMIA/IU TUIOCKUX (HUTYP U 00BEMBI TEJT ¢ TOMOIIBIO0 HHTETPaa;

UMETh TPEACTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAaHUM Ha MpPHUMEPE COCTAaBIICHUS
muddepeHInaTbHbIX YPaBHEHHI;

pelaTh NPUKJIAIHBIC 33]1a41, B TOM YHCJIE COLUATBHO-YKOHOMUYECKOTO U (PU3NIECKOTO XapaKTepa,

cpeacrBaMu MaTeMaTH4YCCKOro aHajan34a.
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TEMATHYECKOE IINTAHUPOBAHHUE

11 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrpoabeie | - pakriieckue o0pa3oBaTe/ibHbIE
padoThI padoTshI pecypesI
1 I/ICCJ'IG,Z[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpa 12 1
3 I'paduxu TpUrOHOMETPHUECKUX (HYHKIIHH. 14 1
Tpuronomerpuieckrue HepaBeHCTBA
4 UppatmonansHble, MOKa3aTENbHbBIE U 24 1
norapu(MuIecKrue HepaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u 1ienble yncina 10 1
CucreMbl pallioHaTbHBIX, UPPALMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
YpaBHEHUI
8 3aza4yu ¢ mapameTpamu 16 1
9 HOBTOPGHI/I@, 000011IeHHE, CUCTEMATH3AIUS 16
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 8 0
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HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoxa Kontpoabnpie | Ilpakruueckue | HM3y4YeHH
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s
pecypchbl
[TpumeHeHne mpOU3BOTHON K
1 UCCIIeIOBaHMIO (QYHKIIHI Ha 1 1 Henens
MOHOTOHHOCTH U IKCTPEMYMBI
[IpumeHeHne mpOU3BOTHON K
N 1 Henens
2 UCCIIeIOBaHMIO (GYHKIIHI Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI
IIpuMeHeHne MpoOU3BOIHON K
. 1 Henens
3 UCCIeIoBaHMIO (PYHKIMH Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI
[IprMeHeHne npon3BOIHON K
o 1 Henens
4 UCCIIeIoBaHMIO (PYHKIMH Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
. 2 Henens
5 MCCIIeI0BaHMIO (DYHKIIHI Ha 1
MOHOTOHHOCTb U IKCTPEMYMBI
IIpuMeHeHne Mpon3BOJHOM K
. 2 Henens
6 WCCJICIOBAHMIO (DYHKITHH Ha 1
MOHOTOHHOCTH U DKCTPEMYMBI
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Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
(byHKIMU Ha OTpE3Ke

2 Hexensa

Haxoxnenue HanOoJIbIIETO U
HAUMEHBIIIETO 3HAUCHUS HETPEPHIBHOM
(GyHKIMU HAa OTpE3Ke

2 Hexensa

Haxoxxnenue HanOobIIero u
HaVMEHBIIIETO 3HAYEHUS HENIPEPHIBHON
(GyHKIIMHM Ha OTpe3Ke

3 Henens

10

Haxoxxnenue HanOobIIero u
HaMMEHBIIIEr0 3HAaYEeHUs HEITPEPBhIBHOM
(GyHKIIMM Ha OTpEe3Ke

3Henens

11

Haxoxnenne HanOobIIero u
HaMMEHBIIIETO 3HAYEeHUS HETTPEPHIBHOM
(GyHKLIUU Ha OTpe3Ke

3 Henmens

12

Haxoxnenue HanOobIIero u
HaMMEHBIIIETO 3HAaYEeHUS HEITPEPHIBHOM
(GyHKLIUU Ha OTpe3Ke

3 Hemens

13

[Ipumenenre npou3BOIHON IS
HAXO0’KJICHUS HAWJTYUYIIEro PerieHus B
MPUKJIAHBIX 33a/1a4ax

4 uenens

14

[IpumeHeHre mporu3BOIHOMN ISt
HAXO0JXK/ICHUS HAWJTYUIIIETO PEIICHUS B
MPUKJIAHBIX 3a/1a4ax

4 genensa

15

[IpumeHeHre nporu3BOIHOMN IJIst
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HUITH
rpagukoM

4 genensa
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[IpuMeHeHne npon3BOAHOM IS

16 OTIpe/ICNICHUs] CKOPOCTH U YCKOPEHUS 4 Henens
mporecca, 3aIaHHoro GOPMYIION UITH
rpagpukoM

17 Komnosunus ¢pyHkuumit 5 Henens

18 Kommo3zurust ¢hyHKImii 5 Henmens

19 Komnosunus ¢pyHknmit 5 Hepnens
I'eomeTpuueckue oOpa3sl ypaBHCHHIA Ha

20 p N p yp 5 Henend
KOOPJMHATHOH TIOCKOCTH
['eomeTpuyeckue o0pas3bl ypaBHEHUH Ha

21 p . p yp 6 Henens
KOOPJMHATHOM TIIOCKOCTH
KoHnTtponbHas padora: "UcciaenoBanue

22 " . 6 Henens
GYHKIHMH ¢ TOMOIIBIO TPOU3BOTHON
[IepBooOpa3Hasi, OCHOBHOE CBOWCTBO

23 P P ’ 6 Hemenst
epBOOOPA3HBIX
[TepBooOpa3Hbie FIeMEHTAPHBIX

24 ¢yukuuil. [IpaBuna HaxoXkaAEHUS 6 Henens
epBOOOPA3HBIX
[TepBOOOpa3HbBIE NTEMEHTAPHBIX

25 byukuuii. [IpaBuna HaxoxAeHUS 7 Henens
epBOOOPaA3HBIX
Hurerpain. ['eomeTpuyeckuii CMbICIT

26 p p 7 Henmens
WHTETpaa
Brruncnenue onpeneaéHHOro HHTETpaia

27 . 7 Henenst
o popmyne Herotona-JleliOHua
Brruncnenue onpenenéHHOro HHTerpana

28 p P 7 "Hexmens

o ¢popmyne Hrrorona-JleitOnuia
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[IpuMeHnenue uHTETpana s

29 N 8 Henens
HAXO0XJICHUS TUIOMIAIeH TUIOCKUX QHUTyp
[TpumeHeHrne MHTETpaIa st

30 HAXO0XICHUS 00bEMOB TreOMETPUICCKIX 8 Henens
TeI
[Tpumepsl pemennii nuddepeHIuaTbHbIX

31 N 8 Henes
ypaBHEHHIA
[Tpumeps! pemeHuii quddepeHIratbHbIX

32 prMep vp Pbep 8 Henmens
ypaBHEHHIA
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOIIECCOB C MTOMOIIBIO 9 menens
muddepeHIMaTbHBIX YpaBHEHUI
KonTponbhas pabora: "[lepBoobpasznas u

34 P " P P P 9 Henens
UHTETpa
Tpuronomerpuueckue GyHKIHH, UX

35 p . p by ’ 9 "Hepnens
CBOICcTBa U rpadUKu
Tpuronomerpuueckue GyHKIHH, UX

36 p . p by ’ 9 "Hepens
CBOICTBa U TpaduKu
TpuroHomeTpu4yecKue KIIMH, UX

37 P . p ym ’ 10 nenens
CBOICTBa U TpadUKu
TpuroHOMETpHUYECKUE KIIMH, UX

38 P . p byn ’ 10 Henens
cBOIcTBa U rpadUKu
Tpuronomerpuueckue GyHKIHH, UX

39 p . p by ’ 10 Henens
cBOIicTBa U rpadUKu
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

40 YpPaBHEHUH € MOMOLIBIO 10 nenens

TPUTOHOMETPUUECKON OKPY>KHOCTH
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OT60p KOpHEN TPUTOHOMETPUUECKHUX

41 YPaBHEHUH C TIOMOILBIO 11 nenens
TPUTOHOMETPHUUYECKON OKPYKHOCTH
OT60p KOpHEN TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C TIOMOILBIO 11 nenens
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

43 YpaBHEHUH € MOMOIIBIO 11 nenens
TPUTOHOMETPHUYECKON OKPYKHOCTH
Perienue TpUroHoMeTpHUECKUX

44 p p 11 Henens
HEPaBEHCTB
Perienue TpUroHoMeTpHUECKUX

45 p p 12 Henens
HEPaBEHCTB
Pemienne TpuroHOMETpUYECKUX

46 P P 12 nenens
HEPABEHCTB
Pemenne TpuroHOMETpU4YECKUX

47 P P 12 Henensa
HEPABEHCTB
Konrtponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (YHKIUH. 12 nenens
Tpuronomerpuueckue HepaBeHCTBa"
OCHOBHBIE METO/IbI pEILICHUS

49 p 13 Henensa
NOKa3aTeIbHbIX HEPABEHCTB
OCHOBHBIEC METO/IBI PEIICHUS

50 P 13 wenmens
NOKa3aTeIbHbIX HEPAaBEHCTB
OCHOBHBIE METO/IBI PEIICHUS

51 P 13 Henens

IMMOKAa3aTCJIbHBIX HECPABCHCTB
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OCHOBHBIC MCTOJbI pCHICHUA

52 13 Henens
MOKA3aTeTbHBIX HEPABCHCTB
OCHOBHBIE METO/IbI PEIICHUS

53 14 menens
norapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METOIBI PELIEHUS

54 P 14 genens
Jorapu(MHUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

55 P 14 Henens
Jorapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEILICHUS

56 P 14 menens
norapupMHUECKUX HEPABEHCTB
OCHOBHBIE METO/IbI PELICHUS

57 15 nenens
UPPAIMOHATILHBIX HEPABCHCTB
OCHOBHBIE METOJIBI PEILIEHUS

58 p 15 Henens
UppaIMOHATLHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

59 P 15 wenmens
UppaIMOHATLHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

60 P 15 wenmens
UPPAIMOHATILHBIX HEPABEHCTB
I'paduueckne METOIBI pELIEHUS

61 pad p . 16 Henensa
UPPAIMOHATLHBIX YPAaBHCHHIMA
I'paduueckne METOIBI pELIEHUS

62 pad P . 16 Henensa
UppaIMOHATILHBIX YPaBHCHHUN
I'paduueckre METOABI PELIEHUS

63 pad p N 16 Henens
MOKAa3aTebHBIX YPpaBHEHUN
I'paduueckre METOABI PELICHUS

64 pad P 16 Henensa

IMMOKAa3aTCJIbHBIX HECPABCHCTB
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65

I'paduueckue MeTo Bl pemeHus
JOrapupMHUECKUX yPaBHEHUIN

17 uenensa

66

['paduueckue METO bl peIICHUS
norapu(pMHUECKUX HEPABEHCTB

17 uenensa

67

['padmyeckue METOABI peLIeHHs
Jorapu(pMUUECKUX HEPABEHCTB

17 Henensa

68

I'paduueckue meTozs! perieHus
HOKa3aTeIbHbIX U JIOrapu(pMUUECKUX
yYpaBHEHUU

17 Henens

69

I'paduueckue metozs! pereHus
MIOKa3aTeIbHBIX U JIOTapU(YMUIECKUX
yYpaBHEHUU

18 Henens

70

I'padmueckue metozs! penieHus
MOKa3aTeNbHBIX U JOrapu(pMUUECcKux
HEPaBEHCTB

18 Hemensa

71

I'padmuueckue metozs! penieHus
MOKa3aTeNNbHBIX U JIOrapu(PMUUECKUX
HEPaBEHCTB

18 Hemensa

72

KonrtpomnbHas padora:
"NppauroHanbHbIe, TOKA3aTEIbHbBIE U
norapudmuueckre HepaBeHcTBa"

18 Henensa

73

Komnuiekchbie uncna. Anredpandeckas u
TpUTrOHOMETpHUUecKast (pOpMBI 3arnucu
KOMILJIEKCHOT'O YHCIIa

19 Hemensa

74

KomnuiekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUUecKast pOpMBI 3arucu
KOMIIJIEKCHOT'O YnCia

19 Hemensa
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Apudmerndeckue onepanum ¢

75 19 nenens
KOMIUICKCHBIMU YHCIIAMU
ApudmeTnueckue onepauu c

76 19 nenens
KOMIUICKCHBIMU YHCIIAMU
N300paxeHne KOMIJIEKCHBIX YHCEN Ha

77 N 20 neneist
KOOPJMHATHOM IJIOCKOCTH
N3o0paxeHue KOMILJIEKCHBIX YHUCET Ha

/8 N 20 "Hepens
KOOPJMHATHOM MIIOCKOCTH
®opmyna Myaspa. KopHu n-oit cternenun

79 MY yarp P 20 Henens
13 KOMIUIEKCHOTO YHCIIa
®opmyna Myaspa. KopHu n-oit cternenu

80 Y Y 20 vemens
13 KOMIUIEKCHOTO YHCIIa
[TprmeHeHrne KOMIUIEKCHBIX YHCEI TS

81 peeHns (PU3NYECKUX U TeOMETPHUECKUX 21 nepens
3a/1a4y
KonTponbhas pabota: "KomriekcHsie

82 l?, P 21 nenens
qrcna

83 HarypanbHble ¥ mebie Jrcia 21 venens

84 HarypanbHble u nensie yrcna 21 venens
[IpumeHeHne MPU3HAKOB AETUMOCTH

85 P P 22 Henens
ENBIX YUCell
[TpruMeHeHne TPU3HAKOB JISTTHMOCTH

86 p p 22 Henens
IEJTBIX YUCEeIT
[TpuMeHeHre TPU3HAKOB JISTTHMOCTH

87 P P 22 "enens
uenbix yncen: HOJ[ n HOK
[IpumeHeHne MPU3HAKOB AETUMOCTH

88 p p 22 "Henens

nenbix yncen: HOJ[ u HOK
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89

[IpumeneHne Npu3HaKkoB AETUMOCTU
LEJIBIX YUCEII: OCTATKU I10 MOAYJIIO

23 Henensa

90

HpI/IMeHCHI/IC IIPU3HAKOB JCIIMMOCTHU
OEJIBIX YUCECII: OCTATKU IO MOIAYJIIO

23 uenens

91

HpI/IMeHCHI/IC IIPU3HAKOB JCIIMMOCTHU
LEJIBIX YUCEIIL: AJITOPUTM EBKJII/II[a JI
pECUICHUA 3a/iad B LECJIbIX YUCJIaX

23 uenensd

92

KoHnTtponbHas pabota: "Teopus menbix
yucen"

23 uenensd

93

CucreMa 1 COBOKYITHOCTb YpaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIC/ICTBHSI

24 uenens

94

CucreMa 1 COBOKYTHOCTb ypaBHEHUH.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

24 uenens

95

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
COBOKYITHOCTEW pallOHAIbHBIX
ypaBHEHU I

24 uenens

96

OCHOBHBIE METO/IbI PELLICHUS CUCTEM U
COBOKYITHOCTEHN UppaIriiOHaIbHbIX
ypaBHEHUU

24 wenens

97

OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U
COBOKYITHOCTEM NOKA3aTEIbHBIX
ypaBHEHUU

25 uenensd

98

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHBIX
YpaBHEHUU

25 uenensd
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99

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(pMUIecKuX
ypaBHEHUI

25 uenens

100

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH JIoTapu(pMUIecKuX
ypaBHEHU I

25 uenens

101

ITpuMeHeHnEe CUCTEM K PELICHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
Pa3IUYHbIX 00JaCTe HayKH U pealibHOMN
JKU3HH, MHTEPIIpETaLs ITOITy4YEeHHBIX
pe3yJIbTaToB

26 uenens

102

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTe HayKu U pealibHOMN
JKU3HHU, MHTEPIIPETALs TOIy4YEHHBIX
pe3ynbTaToOB

26 uenens

103

[IprMeHeHNne HEpAaBEHCTB K PEIICHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00JaCTe HayKH U pealibHOM
JKU3HH, UHTEPIIPETALUS IIOJy4EHHBIX
pe3ynbTaToOB

26 uenens

104

Kontponbnas padota: "Cucremsr
paMOHATBHBIX, UPPAIIMOHATHHBIX
NOKa3aTeIbHbBIX U JIOTapu(MUIECKUX
ypaBHeHHI"

26 Henens

105

PanmoHaneHbIE YpaBHEHHUS C
napaMeTpamu

27 "enens
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PanuonanbHbie HEpaBEHCTBA C

106 27 "Henens
napaMeTpamu

107 PanroHanpHbBIE CHCTEMBI C TTapaMeTpaMu 27 "wenens
HppanroHanbHble YypaBHEHUS

108 pp P ’ 27 "Hepens
HEpaBEHCTBA C MapaMeTpamMu
HppannoHaibHBIE CHCTEMEI C

109 pp 28 Henens
napaMeTpamMu
[Toka3arenpHbIe YPaBHEHNS, HEPABEHCTBA

110 yp - Hep 28 "Hepxens
C TIapamMeTpaMu

111 ITokazaTenbHBIC CHCTEMBI C TTApaMETPaAMHU 28 "eneis
Jlorapudmudeckue ypaBHCHUSA

112 pud yp ’ 28 Henens
HEpaBEHCTBA C MapaMeTpamMu
JlorapudmMmudeckue cUCTEMEI C

113 pug 29 "Henensa
napaMeTpamMu
TpUroHOMETPUUYECKHUE YPABHEHHUS C

114 P p yp 29 Henens
napaMeTpamMu
TpuroHoMeTpruyeCcKre HEPABEHCTBA C

115 P p p 29 nenens
napaMeTpamu
TpUrOHOMETPUYECKUE CUCTEMEI C

116 P p 29 "Henensa
napaMeTpamu
[TocTpoenue u uccienoBaHue
MaTEMAaTHYECKUX MOJEIEN peallbHBIX

117 N p N 30 Henensa
CUTYaITUH C IIOMOIIBIO YPAaBHEHUH C
napaMeTpamu
ITocTpoenne u MccieqoBaHNe

118 p 30 Henensa

MaTEMAaTHYCCKUX Moz[eneﬁ PCAIBHBIX
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CUTYyAalUH C IOMOLIBIO CUCTEM
YPaBHEHUH ¢ ITapamMeTpamu

HOCTpOCHI/IC Hn UCCIIC€JO0BAaHUC
MAaTEMAaTHYCCKUX MOHeHef/'I PCaJIbHBIX

119 N 30 nenens
CUTYaIUi C IIOMOIIBI0 CUCTEM
YPaBHEHUH € ITapamMeTpamu
Koutponrnas pabora: "3agaun ¢

120 P ”p 30 nenens
napaMeTpamMu
I[ToBTOpEHuE, 06001ICHYE

121 p ’ . . 31 Henens
cHUCTEeMaTH3aIlusl 3HaHWH: Y paBHEHUS
IToBTOpenue, 0600IIEHNE

122 P ’ . | 31 Henens
cHUCTEeMaTH3aIlus 3HaHWI: Y paBHEHUS
[ToBTOpenue, o6odIIEHNE,

123 cUCTeMaTH3alus 3HaHU: "Y paBHEHUS. 31 nenens
Cucremsl ypaBHeHUN"
IToBTOpenue, 0000IIIEHIE

124 PETHE, o " 31 Henmens
cucTemaru3anws 3HaHwi: "HepaBeHcTBa
IToBTOpenue, 0000IIEHNE

125 P ’ . . 32 menens
cuctemaruzanus 3HaHuii: "HepaBeHcTBa
IToBTOpEHHnE, 0000IIIEHNE

126 P ’ . . 32 Henens
cucTemaru3anus 3HaHuii: "HepaBeHcTBa
[ToBTOpenme, 0600IIEHNE,

127 cucremaTtusanus 3Hanuil: "[IponsBoaHas 32 "Henensa
U €€ npumMeHeHue"
[ToBTOpenwue, 0600IIEHNE,

128 cucreMartuzarus 3Hanuii: "[IponsBogHas 32 "Henensa

U €€ npuMeHeHue"
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[ToBTOpenue, 06001ICHNE,

129 cucremarusanus 3HaHuil: "IIponsBogHas 1 33 "enens
u e€ npumMeHeHue"
[ToBTOpenue, 06001ICHNE,

130 cucremarusauus 3Hauuil: "Uurerpan u 1 33 "enens
ero npuMeHexue"
IToBTOpEeHue, 00001IEHNE,

131 P . " 1 33 menens
cUcTeMaTH3aIys 3HaHui: "OyHKIun
IToBTOpEeHue, 00001IEHNE,

132 P B . Y 1 33 nenens
cucteMaTH3alus 3HaHuil: "OyHKIH
IToBTOpenue, 06001IEHNE,

133 P . Y 1 34 nenens
cucteMaTH3ainus 3HaHuil: "OyHKIH
IToBTOpEeHue, 0000IIEHHE,

134 p . 1 34 genensa
cHUCTeMaTU3aIUsl 3HAHUI
IToBTOpenue, 0000IIEHNE,

135 P Hl . 1 34 Henens
cHUCTeMaTU3aIUsl 3HAHUI
IToBTOpenue, 0000IIEHNE,

136 P Hl . 1 34 Henens
CcHCTeMaTu3alys 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 136

I[TPOTPAMME
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MPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJbHOM TIPOI'PAMMOBI

10 KITACC
Kon .
DOBEDSEMOL0 IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
poBep 0o0pa3oBaTe/IbHOM NPOIrPaMMbI CpeIHero o0mero 00pa3oBaHus
pe3yJabTara
1 Yucna v BBIYKCICHUS
11 OnepupoBaTh NOHATHSAMH: DPALMOHAIBHOE U JICHCTBUTENBHOE YHCIIO,
' OOBIKHOBEHHAsI U IECATHYHAs! IpOOb, IPOLICHTHI
19 BeimonHATe  apudmernyeckue omepaluMM € PalUOHAIBHBIMU U
' JIeCTBUTEIIHBIMU YHCITAMHU
13 BemonaaATe  npuUONMKEHHBIE — BBIYUCICHHS, WCHOJIB3ys  IpaBUia
' OKpYIJICHUS, JIeNaTh NPUKUAKY U OLICHKY pe3yJIbTaTa BbIUMCICHUN
OnepupoBaTh MOHATUSAMU: CTEIEHb C IIEJbIM IOKa3aTeleM, CTaHAapTHas
14 ¢dopma 3amuicu IEHCTBUTENBHOTO YHCIIA, KOPEHb HATypallbHOW CTETICHU;
UCIOJIb30BaTh MOAXOAILYIO (GOpPMY 3amucu AEHCTBUTEIbHBIX YUCEN IS
pelIeHus MPaKTHYECKUX 3a7a4d M MPEICTABICHHS JAHHBIX
OnepupoBaTh NOHATHUSAMH: CHHYC, KOCHHYC M TaHTEHC MPOM3BOJILHOTO
1.5 yIi1a; MCIOJIb30BaTh 3allMCh IPOM3BOJILHOTO YIja 4Yepe3 oOpaTHbIE
TPUTOHOMETPHUYECKHE (DYHKIHH
2 YpaBHEHMs U HEpaBEHCTBA
OmnepupoBath MOHATUSMH: TOXKIECTBO, YPaBHEHUE, HEPABEHCTBO, IIEIIOE,
2.1 panroHaIbHOE, UppalioOHATIBLHOE ypaBHEHUE, HEpaBEHCTBO,
TPUTOHOMETPHUYECKOE YPABHEHUE
29 BemonHATe  TIpeoOpa3oBaHUS TPUTOHOMETPHUECKUX BBIPAKECHUH H
' penaTh TPUrOHOMETPUUYECKHE YPaBHEHHUS
BeinonHATe mpeoOpa3oBaHus LENbIX, PAMOHANBHBIX U UPPallMOHATBHBIX
2.3 BBIDQKEHUI W pelaTh OCHOBHBIC THITBI IIENIBIX, PALMOHAIBHBIX H
UppallMOHAJIbHBIX YPaBHEHUH U HEPABEHCTB
24 [TpuMeHATh ypaBHEHUS M HEPABEHCTBA JUIS pEIICHUS MaTeMaTHYeCKUX
' 3a/1a4 U 3a/1a4 U3 pa3IMYHbIX 00J1aCTel HayKU U peaIbHOM JKU3HU
MonenupoBaTh peallbHble CHUTYallMd Ha S3bIKE alreOpbl, COCTaBIIAThH
2.5 BBIpa)KEHUS, YpaBHEHUS, HEPABEHCTBA 0 YCJIOBUIO 3ajauMl, UCCIEeI0BaTh
MIOCTPOCHHBIE MOJICNIN C MCIIOJIb30BAHHUEM arlapara ajureOpsl
3 OyHKIMYN 1 TpaduKu
OnepupoBaTh MOHATHUSAMH: (QYHKIMS, CHOCOOBI 3aJaHusl (QYHKIIHH,
3.1 o01acTh OmIpeneNeHusT MU MHOXECTBO 3HAUYeHUM (YHKUUHU, Trpaduk
(G yHKIIMH, B3aUMHO 00paTHbIE PYHKIIMH
39 OnepupoBaTh TOHATHUSAMH: YETHOCTh M HEUETHOCTh (YHKIMH, HYIU
(bYHKIMHU, TPOMEXYTKH 3HAKOMOCTOSIHCTBA
3.3 Vcnionb3o0Bath rpaduku QyHKIMNA 1J1s1 pelIeHus: ypaBHEHUH
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Crpouts W uuTaTh TpaduKH JHHEHHOW QYHKIWH, KBAAPATUIHOU

34 (GYHKINH, CTENEeHHON (DYHKIMHU C IIETIBIM ITOKa3aTelIeM
Ucnonb3oBate rpadguku (GYHKIUN I8 KUCCIEIOBAHUS MPOIECCOB H
35 3aBHCUMOCTEH HpU pEeIlIeHUU 33/Jay U3 JAPYruX y4eOHBIX NMPEAMETOB U
peanbHOM JKM3HH, BBIpaXaTh (opMynaMH  3aBHCUMOCTH  MEXKIY
BEJIMYMHAMU
4 Hauana maremarnyeckoro anammsa
41 OnepupoBaTh MNOHATUSIMU: TOCIEAOBATEIBHOCTh, apuMeTHyecKkas Hu
reOMETPHYECKas POTPECCHH
OnepupoBaTh NOHATHAMU: OECKOHEYHO YOBIBaroIasi reoMeTpUYecKas
4.2 mporpeccusi, CyMma OECKOHEYHO  yOBIBAIOIIEH TIeOMETPHYECKON
IPOTPecCuu
4.3 3ajaBaTh NOCIEIOBATEIIbHOCTH PA3IMYHBIMU CIIOCOOaAMU
44 Hcnonp3oBare CBOMCTBA IIOCIIEIOBATEIBHOCTEM M IIPOTPECCUM UL
pelleHus peaabHBIX 3a7a4 MPUKIATHOrO XapaKTepa
5 MHo>kecTBa U JIOTHKa
5.1 OnepupoBaTh NOHATUSIMHU: MHOXKECTBO, OTIEPAIIUH HAJl MHOXKECTBAMU
Hcnonp30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapaT A OMHCAHUA
5.2 peabHBIX POIIECCOB U SBJICHUHN, IPY PEIICHUH 33/1a4 U3 IPYTUX yIeOHBIX
PEIMETOB
53 OnepupoBaThb  NOHATUAMHU:  OINpEAENCHHE, Teopema,  CIEACTBHE,
JI0Ka3aTeIbCTBO
11 KUIIACC
Kon .
TR IIpoBepsiembie Npe1MeTHbIE Pe3yJILTATbI 0CBOEHHS OCHOBHOI
. 00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 06pa3oBaHus
1 Yucna v BBIYUCICHUS
OnepupoBaTh TOHATHIMH: HATypaJlbHOE, IEJIO€ YHCIIO; HCIOJIB30BaTh
11 NPU3HAKU JIEIMMOCTH LENBIX 4YHCeJ, pa3joXKeHHWe dYHcia Ha MpOCThie
MHOXHTEJH JUIsl PEIICHHUs 3a1a4
1.2 OnepupoBaTh MOHSATHEM: CTENIEHb C PAllMOHAJIBHBIM [TOKA3aTeIeM
13 OnepupoBaTh MOHATUSMHE: JIOTApUPM YHCIIA, JECATUIHBIE U HATypaJIbHbIC
norapudmbl
2 YpaBHEHUs U HEpaBEHCTBA
[IpumeHsTH CBOWCTBA CTENEHM [UId MpeoOpa3oBaHUs BBIPAXKEHUH,
2.1 OTIEPHPOBATH TOHATHUSMH: IIOKA3aTebHOEC YpaBHEHUE W HEPaBEHCTBO;
penaTb OCHOBHBIE THUITbI TOKA3aTEIbHBIX YPAaBHEHUN U HEPABEHCTB
BoimonHATe npeoOpazoBaHUsS BBIPAKEHHUH, COJEpXKAIlUX JIOTapu(Mer;
2.2 OTIEPHPOBATH MOHITUAMU: JIOTApU(PMUIECKOE YpaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIBI JJOTapU(PMHUUECKUX YPABHEHUH 1 HEPABEHCTB
2.3 Haxoauts penieHust npocTeiInX TPUrOHOMETPUYECKHX HEPABEHCTB
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2.4

OnepupoBaTh MOHATHAMU: CUCTEMA JIMHEHHBIX YPABHEHUN U €€ PEILICHHUE;
UCIIOJIB30BaTh  CHCTEMY JIMHEHHBIX YpPaBHEHWMM JUId  pEILUEHUs
MPAKTHUYECKHX 3ajau

2.5

Haxogute  pemeHuss NpPOCTEHIIMX CHUCTEM M COBOKYITHOCTEH
palMOHAIBHBIX YPABHEHUI U HEPABEHCTB

2.6

MonenupoBaTh pealibHbIC CHUTYAallMH Ha SI3bIKE aIreOpbl, COCTABISATH
BBIPAXCHHUsI, YPABHEHUsI, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3aJayH,
MCCIIEIOBATh OCTPOCHHBIE MOJIEIH C MCTIOIH30BAHMEM alIapara ajareopsl

DyHKIUHU U TpapuKa

3.1

OnepupoBaTh MOHATHAMHU: TEpUOAWYECKAas (QYHKIUS, TPOMEKYTKU
MOHOTOHHOCTH (DYHKILIMH, TOYKH 3KCTpeMyMma (DyHKIUHU, HauOoJbliee U
HaMMEHbIIIee 3HaUeHHUs (QYHKIIMHM Ha IPOMEXKYTKE; UCIIOIb30BaTh UX IS
uccienoBanus QyHKINHU, 3aJaHHOU rpaduKkoM

3.2

OnepupoBaTh NOHATUIMHU: TpadUKH MOKA3aTeIbHON, TOrapu(MUUECKON U
TPUTOHOMETPUUECKUX (PYHKLIMH; H300paxaTb HX Ha KOOPAMHATHOU
IJIOCKOCTH M MCTIOJIb30BATh JIJIsl PEIICHHs] YPAaBHEHUN U HEPABEHCTB

3.3

N300paxkaTb Ha KOOPAMHATHOM IUIOCKOCTH TIpaduKd JIMHEHHBIX
YPAaBHEHUN M HCIIOIB30BAaTh MX JUIS PELICHHS CHUCTEMBI JIMHEHWHBIX
ypaBHEHUU

3.4

Hcnonw3oBarh rpaduku (GyHKIUN A7 HUCCIENOBaHUS TPOIECCOB U
3aBUCUMOCTEHN U3 IPYruX YUYCOHBIX AUCIUIUIMH

Hauasna matemaTnyeckoro aHaiusa

4.1

OnepupoBaTh TMOHATHAMHU: HENpEpbIBHAs (QYHKIUS, TMPOU3BOJHAS
(GYHKLUU; HCIOJIB30BaTh TI'€OMETPUUECKUH U (U3NYECKUH CMBICIT
IIPOU3BOJHOMN JUIs peIIEHUs 3a/1a4

4.2

Haxomute  mpoW3BOMHBIE  DJIEMEHTAapHBIX  (YHKIHUH,  BBIYHCIATH
IIPOM3BOJIHBIE CYMMBI, IPOU3BEICHHSI, YACTHOTO (PYHKIIUH

4.3

Hcnonb3oBaTh  MPOM3BOAHYIO S HCCIEAOBaHUS (YHKIMHM Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, IPUMCHATL PE3YJIbTAaTbl UCCIICAOBAHUA K
HOCTPOCHMIO IPahuKOB

4.4

Hcnons30BaTh IMPOU3BOAHYIO I HAXOKIACHUSA HAWITYYIICTO PCIICHUSA B
MPUKJIAAHBIX, B TOM YHCJIC COONNAJIbHO-OKOHOMUWYCCKHX, 3aaa4ax

4.5

OnepupoBaTh MOHATHSMH: IE€pBOOOpa3Hass M HWHTErpai; I[OHUMATh
reoMeTpUYecKuil 1 pU3nYecKii CMbICI HHTErpaja

4.6

Haxonute mnepBooOpa3Hble 3JE€MEHTAPHBIX  (YHKIMHA, BBIYUCIATH
uHTerpai no gopmyne Hototona — Jleitbuuna

4.7

Pemate MPUKIAAHBIC 3a1a4i, B TOM YHCJIC COUAJIBHO-DKOHOMUYCCKOTO U
(1)I/I3I/I‘IGCKOFO XapaKkTepa, CPpCACTBAMU MATECMATUYICCKOT'O aHAJIN3a
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HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

Koxn
1 Hucna v BBIYUCIICHUS
Pammonanbueie  yncna. OOBIKHOBEHHBIE M JIGCATHYHBIE JpOOW, TPOICHTHI,
OeCKOHEeuHble  MepHoJuuYecKue  apodu.  Apudmernyeckue  omepauud  C
1.1 | paunMoHaNBHBIMH YHCIAMH, IPEOOpPa30BaHUSI YUCIOBBIX BBIpaXeHUU. [Ipumenenue
ApoOell U NPOLIEHTOB JUIsl pEelIeHUs NPUKIAJHBIX 33734 U3 Pa3JIM4HbIX OTpaciel
3HAHUU U PEAJIbHOMN )KU3HU
JelictBuTenbHble  4yMcia.  PanMoHanbHblE W MPpAlMOHAJIbHBIE  YHCIIA.
1.2 | Apudmernueckue omnepanuu C JeHCTBUTENbHBIMU uyHciaamMH. [IpuOmxkéHHbIE
BBIUMCIICHMS], IPaBUJIa OKPYTJIEHUS, IPUKHJIKA U OLIEHKA pe3yJIbTaTa BBIYUCIECHUN
Crenenp ¢ mensiM mokaszareneM. CranmapTHas ¢Gopma 3alucH J€HCTBUTEIBHOTO
1.3 | wuwucna. Mcnonb3oBanue noaxonsiiend (Gopmbl 3aUCH JEHCTBUTENIBHBIX YUCEN JUIS
pelIeHns NPaKTUYECKUX 3a]ad U IPEJCTABICHUS JaHHBIX
14 Apudmernaeckuit KOpEHb HATypalbHOH creneHu. J[eHCTBHs ¢ apu(METHUCCKUMHU
KOPHSIMH HAaTypaJbHON CTEIICHU
15 CuHyC, KOCMHYC W TaHIEHC YHCIOBOIO aprymeHra. ApKCHUHYC, apKKOCHHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa
2 YpaBHEHUsI U HEPABEHCTBA
2.1 | ToxzaecTBa M TOXKIECTBEHHBIC PEOOPA30BAHM
29 [TpeobpazoBanue TPUTOHOMETPUUECKUX BBIPAKECHU . OcHoOBHBIE
TPUTOHOMETpHUYECKUE (POPMYJIBI
23 VYpaBHeHHe, KOpeHb ypaBHeHus. HepaBeHCTBO, pelieHHe HepaBeHCTBAa. Mertop
MHTEPBAJIOB
2.4 | Pemenune nensix U ApoOHO-PAMOHATBHBIX YPABHEHUH M HEPABEHCTB
2.5 Pemrenne nppalimoOHAIbHBIX YPaBHEHUH U HEPABEHCTB
2.6 | Pemenne TpUTOHOMETPUYECKUX YpaBHEHHH
27 [Ipumenenue ypaBHEHMI 1 HEPABEHCTB K PEILIEHUI0 MaTeMaTHYECKHX 3a/1ad U 3aJ]1a4
U3 PA3JIMYHBIX 00JIaCTe HAYKU U pealIbHON KHU3HU
3 OyHKIMY U TpaduKh
31 OyHkius, cnocoObl 3amanus QyHkuuu. I'padux ¢yHkumu. B3aumsao oOparHble
byHKIIIN
32 Ob6nacTh ompeneneHuss U MHOXKECTBO 3HaueHWd QyHkiuu. Hymm dyHknuu.
[TpomexyTKH 3HaKONOCTOSHCTBA. YETHBIE M HEUETHBIE (PYHKIIUU
33 CrenenHas QyHKIUS ¢ HATypalbHBIM U IIeTbIM MoKa3zareneM. E€ cBoiicTBa u rpaduxk.
CaoiicTBa ¥ rpa@uK KOpHs N-Oi CTeNeHN
34 TpuroHnomerpuyeckasi OKpyKHOCTb, ONpPENEICHUE TPUTOHOMETPUUYECKUX (PYHKIIHIM

YHUCJIOBOT'O apr'yMCHTA
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4 Hauana maTemMaTHueckoro aHajinsa
41 IlocnegoBaTensHOCTH, CIIOCOOBI 3aJaHUs MOCIEAOBaTEILHOCTEH. MOHOTOHHEIC
I10CJIEI0BATEIBHOCTH
Apudmerndeckass U TreoMETpUYEcKas IMporpeccud. beckoHeyHO yObIBaromas
4o | TEOMETpHYECKAs NPOrpeccus. CymMa OeckOHEYHO YOBIBAIOLIEH TIeOMETpUYECKOM
nporpeccuu. Dopmysna CI0XHBIX HIPOLEHTOB. Vcrosib30BaHHE MPOrpeccuu JUis
peleHysl peabHbIX 33Jjau IPUKJIAJHOrO XapaKTepa
5 MHoecTBa 1 JIOT'MKa
MHoxecTBO, omepaluyd Haja MHoXecTBamH. Jluarpammel Oitnepa — BeHna.
5.1 | IlpumeHeHHE TEOPETUKO-MHOKECTBEHHOIO ammnapara i OIUCAaHUS peaJIbHbIX
IIPOLIECCOB U SIBJICHUH, P PEILICHUH 33Ja4 U3 APYTUX YUeOHBIX IPEIMETOB
5.2 | Ormpenenenue, TeopeMa, ClIeICTBUE, JOKA3aTENbCTBO
11 KJIACC
Kon IIpoBepsieMbIi 3JI€MEHT COAEPKAHUS
1 Yucna ¥ BIYUCICHUS
1.1 Harypanbsble 1 nensle uncia. Ilpu3Haku AeTMMOCTH LEIbIX Yncell
1.2 CreneHb ¢ palMoHaJIbHBIM NOKa3aresaeM. CBoMCTBa CTENEHH
1.3 Jlorapudwm yucna. JlecaTuynbie U HaTypaJgbHbIC JOrapu(MbI
2 YpaBHEHUs U HEpAaBEHCTBA
2.1 ITpeoOpa3zoBaHKe BeIpaKEHUH, COIEpKAIIUX JOTaprPMbI
29 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX CTENIEHU C pallMOHAIbHBIM
II0Ka3aTesIeM
2.3 [TpriMepbl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 ITokazarenbHble ypaBHEHUS! M1 HEPABEHCTBA
2.5 Jlorapudmuueckre ypaBHEeHUsI 1 HEPAaBEHCTBA
26 Cucremsl J'II/IH\‘CI\/'IHBIX ypaBHtemﬁ. Pemenne npukinagHbeIX 3a4ad ¢ IOMOIIBIO
CUCTEMBI JINHEHHBIX YPaBHEHUN
2.7 CucreMbl ¥ COBOKYITHOCTH PallMOHAJIbHBIX YPABHEHHUH U HEPABEHCTB
28 [IpuMeHeHNEe ypaBHEHUH, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMaTHYECKHX
3a/1a4 U 3a/1a4 U3 pa3InyHbIX 00J1aCTeil HAyKU U pealbHON KU3HU
3 DyHKIMH U TpaduKu
Oynkuus. [lepuonuyeckue ¢yHkiuu. [IpoMeXyTKM MOHOTOHHOCTH (DYHKIIHH.
3.1 Maxkcumymbl 1 MUHUMYMBI QyHKIUM. HanGonblee M HauMeHblee 3HaYCHHE
(YHKIIMHM HAa TPOMEKYTKE
3.2 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U rpauKu
3.3 [TokazarenpHas u norapupmMudeckas GyHKINN, HX CBOHCTBA U rpaduku
3.4 Hcnonp3oBanue rpagukoB pyHKINN A5 penieHns] ypaBHEHUHN U JTMHEWHBIX CHCTEM
Ucnonp3zoBanne rpadukoB GYHKIMA I HWCCIEIOBAHUS  TMPOIECCOB U
3.5 3aBHCUMOCTEH, KOTOpble BO3ZHUKAIOT MPH PELICHUM 3334 U3 JPYTUX y4eOHBIX
IIPEIMETOB U PeasbHOM KU3HU
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Hauvana mareMaTuueckoro anaain3a

4.1 HenpepsiBabIe hyHKIMH. METO MHTEPBAIOB JIJIsl PEIICHUS] HEPABEHCTB

4.2 [TpousBoanas pyHkumu. ['eomerpruecknii 1 PU3NUECKUI CMBICIT TPOU3BOTHON

43 [TpousBoaHbie 37eMEeHTApHBIX (QyHKIUNA. DOpMyIbl HAXOXKIEHUS IMPOU3BOIHOM
CYMMBI, IPOU3BEICHUS M YACTHOTO (DYHKIUN
[IpumeHeHrne TNPOM3BOAHON K HCCIENOBAHUIO (DYHKIMI Ha MOHOTOHHOCTH H

4.4 sKkcTpeMyMbl. Haxoxaenrne HanOobIIero 1 HauMeHbIIero 3Ha4yeHusl PyHKIUU Ha
OTpe3Ke
[TprMeHeHne MPON3BOAHOM IS HAXOXKICHUS HAWITYYIIETO PELICHUS B IPUKIIaIHBIX

4.5 3ajavax, JJs OINpeAeNieHHs CKOPOCTH Ipoliecca, 3aAaHHOro (opMyliol wiu
rpaduKomM

4.6 [TepBoobOpaznas. Tabmuia nepBooOOpa3HBIX

47 WuTerpain, ero reoMmeTpuueckuii 1 Gu3n4eckuil cMbIci. Berancienue naTerpania mno

dbopmysne Hetotona — JleiiOHuia
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INPOBEPAEMBIE HA EI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TPeOOBaHMSA K NPEAMETHBIM pe3yJbTaTaM OCBOCHHUS
MPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpeOoBaHusl o0pa3oBaHusi

BJIaIIeHI/Ie MCTOJaMH OOKa3aTCJIbCTB, AJIIOpUTMaMH PpCUHICHUA 3a/a4,
yMeHHe (OpMyNIUpoOBaTh W OIEPUPOBATH HOHATHAMH: OMNpEAEICHUE,
aKCHOMa, TEOpeMa, CJIEACTBUE, CBOICTBO, NPH3HAK, J0Ka3aTelbCTBO,
paBHOCWIIbHBIE (POPMYITMPOBKHU; IIPUMEHSTh MX; YMEHUE (POPMYIUPOBATH
00paTHOE W MPOTHBOMNOJIOKHOE YTBEPXKICHHUE, MPHUBOIUTH MPUMEPHI H
KOHTPIIPUMEPHI, HCIOJIB30BAaTh METOJ MaTeMaTH4ecKOW WHIYKIUH;
MNpOBOAWUTL JOKA3aTCIIbHBIC PpPACCYKIACHUA IIpU PCIICHHUMU 3aJady,
1 OLICHMBATh  JIOTHYECKYIO0 TIPAaBHJIBHOCTH  PACCY)KICHUH; YyMEHHUE
OoneprupoBaTh MOHATUAMH: MHOXKCCTBO, IMOJMHOXKXCECTBO, OICpAllMU Hal
MHOXKECTBAMH; YMEHHE WCIIOJIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN
afrmapar ajid OormucCaHus p€aJIbHbIX ITPOLCCCOB U SIBJICHUHN B IIpyu pCIICHNN
3a1a4, B TOM YHCIE€ M3 JAPYTHX YYeOHBIX IPEIMETOB; YMEHHUE
OTIepPHPOBATH MOHATHAMHU: Tpad, CBA3HBIN rpad, nepeBo, HUKI, rpad Ha
IUIOCKOCTH; yMEHHME 3aJaBaTh M ONKCHIBaTh Tpadbl pa3iIuYHBIMU
croco0amu; UCIOJIB30BaTh Ipadbl IPU PEHICHUH 3a/1a4

YMeHue onepupoBaTh MOHATUSMU: HATYPAIBHOE YHUCIIO, LIEJI0E YHCIIO,
CTENeHb C LEIbIM MMOKa3aTelieM, KOPeHb HAaTypallbHON CTENEHH, CTEIEeHb
C palMOHAIBHBIM  TIOKa3aTeJieM, CTeNeHb C  JCHUCTBUTEIBHBIM
nokasarenem, Jjorapum duciaa, CHHYC, KOCHHYC U  TaHTEHC
MPOU3BOJILHOTO YHCJIA, OCTATOK IO MOIYJIO, PallMOHAIBLHOE YHCIIO,
UPpPALMOHATIBHOE  YHUCJIO,  MHOXECTBA  HATYpPaJIbHBIX,  LENbIX,
palMOHANBHBIX, JCHUCTBUTEIBHBIX YHCEN, YMEHHE HCIOJIb30BaTh
MPU3HAKU JETUMOCTH, HAUMEHBIITUI OOIIMIl JeTUTeNh U HauMEHBIIee
ob1iee kpaTHoe, airopuT™ EBKIIMIa mpu pelieHnn 3a1a4; 3HaKOMCTBO C
pa3IMYHBIMM ~ TMO3WLHMOHHBIMU  CHUCTEMaMM  CUMCIEHHUS; yMEHHE
BBITIOJIHSITh BBIYHMCIICHUE 3HAYEHUW U MPeoOpa3oBaHUsI BBIPAXKEHHUH CO
2 CTeNeHsIMH U Jorapudmamu, mpeoOpa3zoBaHUs IPOOHO-PAIIMOHATBHBIX
BBIPOKEHHI; YMEHHE ONEPUPOBATH TMOHATUSIMH: TOCIIEI0BATEIHLHOCTD,
apudmeTHIecKas mporpeccusi, r’eOMeTpruieckas mporpeccus, 06CKOHEUHO
yObIBaroIasi  TeOMeTpUYecKas  MPOTPEcCUsi; yMEHUE  3aJ]1aBaTh
MOCIIEA0BATEIHHOCTH, B TOM YHCIIE C TIOMOIIBIO PEKYPPEHTHBIX (OPMYIL;
YMEHHUE OIMEepPUPOBATH MOHATHUSMU: KOMIUIEKCHOE YHCIIO, COMPSHKEHHBIE
KOMIUIEKCHBIE YUCIIa, MOAYJIh U apryMEHT KOMIUIEKCHOTO uncia, popma
3aMiCcH KOMITJIEKCHBIX Yncel (TeoMeTpuYecKas, TPUTOHOMETpUIEeCKas U
anreOpandeckas); yMETh HPOU3BOAUTH apUPMETHUYECKHE IEHCTBUS C
KOMIUIEKCHBIMA ~ YWCJIAMH; TIPUBOJUTH TPUMEPHI  HCIOJIH30BAHUS
KOMILIEKCHBIX YHUCEN; ONEPUPOBATH MOHATHAMHU: MaTpuna 2X2 u 3x3,
OTPEICTUTEH MATPUIIHI, TEOMETPHUICCKUN CMBICI ONTPEACITUTEIIS

YMmenune OINICpHUPOBATE INOHATUAMH: pPalVOHAJIIBHBIC, WPpallOHAJIIBHBIC,
3 MIOKa3aTCIbHBIC, CTCIICHHBIC, J'IOl"apI/I(I)MI/I‘-ICCKI/IC, TPUTOHOMCTPHYCCKUC
YpaBHCHHUA W HCPABCHCTBA, HNX CHUCTEMBI, YMCHHC OICPHUPOBATH
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MOHITUSIMU: TOXJIECTBO, TOKIECTBEHHOE MpeoOpa3oBaHue, ypaBHEHHE,
HEPAaBEHCTBO, CUCTEMa YpPAaBHEHUH M HEPABEHCTB, PaBHOCHIBHOCTH
YpPaBHEHUH, HEPAaBEHCTB M CHUCTEM; YyMEHUE peniaTb YypaBHEHMUS,
HEPAaBEHCTBA M CHUCTEMBI C IOMOILBIO PA3JIMYHBIX NPUEMOB; peIIaTh
YpAaBHEHUsI, HEPABEHCTBA M CHCTEMBl C [apaMeTpOM; IPUMEHSITh
YpaBHEHHUS, HEPABEHCTBA, UX CUCTEMBI JJI PELIEHUS MAaTEeMAaTHYECKUX
3a]1a4 U 3a]1a4 U3 pa3IM4HbIX 00JacTell HAyKH U pealIbHOM JKU3HU

YMeHue onepupoBaTh MOHATUAMM: (QYHKUUS, UYETHOCTb (DYHKLUH,
HNEPUOIMYHOCTh (DYHKIIMU, OTPAaHHMYEHHOCTh (DYHKIIMHM, MOHOTOHHOCTb
GyHKLIMY, S3KcTpeMyM (DyHKIMM, HauOoJblllee U HauMEHblIee 3HaYeHUs
(GYyHKIMU Ha IPOMEXKYTKE, HEIpepbIBHAS (YHKIIMS, aCUMIITOTHI rpaduka
(byHKLUY, NIepBas U BTOpas NPOU3BOIHAs (DYHKIMH, T€OMETPUUECKUI U
¢u3nUecKuil CMBICI TPOM3BOJIHOW, IEepBOOOpa3Hasi, ONpeneIEHHBINA
MHTErpaj; yMEHUE HaXOAWTb ACUMOTOTHI Ipaduka (yHKIHMH; yMEHHE
BBIYUCIIATH  NPOU3BOAHBIE CYMMBI, TIPOM3BEIEHHS, YaCTHOTO H
KOMIO3ULUHN (DYHKIMI, HAXOAUTh YpaBHEHHE KacaTeJbHOW K rpaduky
(GyHKIMU; YMEHHE HaXOAWUTh NMPOW3BOAHBIC AJIEMEHTAPHBIX (DYHKIIHIA;
YMEHHUE MCII0JIb30BaTh IPOU3BOAHYIO JUISI MCCIENOBaHUS (YHKLUH,
HaXOJUTh HaWOOJBIINE W HAMMEHBIIWE 3HAueHUsS (DYHKIHI;, CTPOUTH
rpaMKd MHOTOWJIEHOB C MCIOJb30BAHUEM allapara MaTeMaTH4eCcKOro
aHamM3a; MPUMEHATh NPOM3BOIHYIO JUISI HAXOXKACHUS HAWIYUIIETO
peleHusl B MPUKJIAAHBIX, B TOM YHCJIE COLUAIBbHO-3KOHOMUYECKUX M
¢u3nUecKux 3a1a4ax; HAXOIUTh IJIOMIATN U 00BEMBI GUTYP C TIOMOIIBIO
UHTErpajia; MPUBOAUTH IMPUMEPbl MATEMaTHUYECKOI0 MOJEIUPOBAHUS C
noMoIbio audQepeHnnanbHbIX ypaBHEHUH

YMmenue omepupoBaTh TOHATHSAMH: rpaduk (GyHKOMH, oOpaTHas
byHKUUsA, KOMIO3MLIMA (GYHKUUN, JUHEHHas (QyHKIUsS, KBaJIpaTH4HAs
GyHKIMS, paloHagbHas GyHKIMS, CTeNeHHast byHKIWA,
TPUTOHOMETpUUYECKHE  (YHKLUUH, OOpaTHble TPUTOHOMETPHUYECKUE
GyHKIMM, TOKa3aTenbHas W Jorapudmuueckas QYHKIMHM;, YMEHUE
CTPOUTH TpapUKH H3yYeHHBIX (YHKLUMH, BBIIOIHATH MpPeoOpa3OBaHMS
rpauKoB PYHKIMH, HCIOIB30BATh IPpadUKH I U3YUEHUS MTPOLIECCOB U
3aBUCUMOCTEH, MPH PELICHUH 3aJad U3 JAPYrHX y4yeOHBIX NMPEeIMETOB U
3aJ1a4 U3 peaybHOM KU3HU; BRIpAXaTh (OpMyJaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; MCII0JIb30BaTh CBOMCTBA U IpaduKu QyHKIMH A1 pereHus
YpaBHEHUH, HEPaBEHCTB W 3ajad C MapaMeTpaMy; H300pakaThb Ha
KOOpPJAMHATHOM INIOCKOCTU MHOYKECTBA PEILICHUN YPaBHEHHH, HEPABEHCTB
U UX CUCTEM

YMeHue pemath TEKCTOBBIE 3a7aud Pa3HbIX TUIIOB (B TOM 4YHCIIE Ha
IPOLIEHTHI, J10JIM M YacTH, Ha JIBUXKEHHUE, paboTy, CTOMMOCTh TOBapOB U
YCIIYT, HAJIOTH, 33J1a4u U3 00JIaCTH YNpPaBICHUS JIUYHBIMU U CEMEUHBIMU
(¢uHaHCAMM); COCTABIATH BBIPAXKEHUS, YPAaBHEHHs, HEpaBEHCTBA M HUX
CHCTEMBI IO YCJIOBUIO 33JayM, UCCIEN0BaTh INOJIYYEHHOE DPELICHHE U
OLIGHUBATh MPaBIONON00HOCTh pE3yAbTaTOB; YMEHHE MOJAEIHPOBATH
peasibHble CUTYyallUM Ha S3bIKE MAaTeMAaTHUKH; COCTABJIATH BBIPAKEHUS,
YPaBHEHHs, HEPABEHCTBA M UX CHCTEMBbl II0 YCIOBHUIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIEIM C HCIOJIb30BAHUEM ammapara
areOpbl, HHTEPIPETUPOBATH MOJYYEHHBIH pe3yabTarT
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VYMeHHe onepupoBaTh MOHIATUSAME: cpeJHee apu(MeTHIecKoe, MeIaHa,
HanOoJIbIIIee U HAMMEHbBIIIEE 3HAYCHHUS, pa3Max, TUCTIEPCHsI, CTAHAAPTHOE
OTKJIOHEHHE YHCIOBOIO HabOpa; YMEHUE M3BIEKAaTh, HHTEPIPETUPOBATH
uH(OPMaLKIO, IPEJICTABICHHYIO B TAOIMIIaX, HA JHarpaMmax, rpadukax,
OTPaXXAIOLIYI0 CBOMCTBA PEabHBIX MPOIECCOB U SBJICHUH; IPEICTABIAThH
uHPOpPMALIMIO C TOMOIIBIO TaONWIl W JHarpaMM; HCCIEI0BaTh
CTaTHCTUYECKHE JaHHBIC, B TOM YHUCIE C NMPUMEHEHUEM TIpadUuecKux
METO/OB U MJIEKTPOHHBIX CPEJICTB; IpaUueCcKy UCCIIE0BATH COBMECTHBIE
HAOMIONEHNS C TIOMOINBIO JMarpaMM pacCeMBaHMS U JIMHEWHOH
perpeccuu

YMeHue onepupoBarh IOHATUAMM: CIIY4alHBIM ONBIT U CIIy4alHOE
COOBITHE, BEPOATHOCTh CIIyYallHOIO COOBITUS; YMEHHE BBIYUCIATH
BEPOSITHOCTh C HCIIOJIb30BAaHHEM TIpapUUecKuX MeETOJO0B; MPUMEHSTH
(GopMyNbl CIOXKEHHUS UM YMHOXKEHUS BEpOSITHOCTEH, (popMyny MOJHOU
BEPOSATHOCTH, (hopmyiny beprymnm, komOuHaTopHble HakThl U HOPMYIIBI;
OLICHUBATh BEPOSTHOCTH PEAIbHBIX COOBITUH; yMEHHE ONEepUpPOBaTh
NOHATUSMH: CIy4aiiHas BeIMYMHA, paclpelesieHue BEepOSTHOCTEH,
MaTeMaTHYeCKOe OKUAAHUE, IUCIEPCHUs M CTaHJIApPTHOE OTKJIOHEHHE
CIIydaliHOW BEJNWYMHBI, (YHKIMH paclpenesieHus] H  IUIOTHOCTH
PaBHOMEPHOTO, I0Ka3aTeJbHOTO W HOPMAIbHOTO paclpeesieHuil;
YMEHHE HCIIOIB30BaTh CBOWCTBA M3YYCHHBIX paCHpeACTCHUNA s
peleHus 3a7ay; 3HAKOMCTBO C TIOHATHSAMM: 3aKOH OOJBIIMX YHCEl,
METOABI BBIOOPOYHBIX HCCIIEOBAHUIN; yMEHUE NPUBOJIUTH IPUMEPHI
HPOSIBJICHUS. 3aKOHA OOJBIIMX YHUCET B MPHUPOJIHBIX U OOLIECTBEHHBIX
SIBJICHHUSX; YMEHHUE ONEPUPOBATh MOHATHIMH: COUETaHUE, TIEPECTaHOBKA,
YHUCIO COYETAHUHM, YUCIIO IepecTaHOBOK; OuMHOM HbroTOHA; ymeHue
IPUMEHSATh KOMOWHATOPHBIE (DaKThI M PACCYKICHUS JJISl pEIICHUS 3a/1a4;
OLICHUBaTb  BEPOSATHOCTH  peajbHBIX  COOBITUH; COCTaBJISATh
BEPOSITHOCTHYIO MOJIETTb M MHTEPIPETHUPOBATH OJTYYECHHBIA PE3yIIbTaT

YMeHune onepupoBaTh IOHATHAMM: TOYKA, INpsMas, IJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIMYMHA YIUVIA, IUIOCKHHM Yroi,
JBYI'PAaHHBIA yroJI, TPEXTPAHHBIM Yroj, CKPEIIMBAOIINECA MpsMBIE,
MapaJuIeJIbHOCTh U MEPIEHIUKYISIPHOCTD MPSAMBIX U IIJIOCKOCTEH, yrou
MEXIY IMPSAMBIMH, Yrojl MEXAY IPSIMOM M IIJIOCKOCTBIO, YTOJ MEXKIY
IIJIOCKOCTSIMU, PACCTOSIHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSHUE MEXKIY
IIPSAMBIMH, PACCTOSTHUE MEKy IUNIOCKOCTSIMH; YMEHHUE MCIOJIb30BaTh IIPH
pelIeHNH 3a7a4y U3y4eHHbIe (akThl U TEOPEMbl IUIAHUMETPHH; YMEHUE
OLICHMBAaTh pa3Mepbl OOBEKTOB OKPYXKAIOLIET0 MHUpPA; CTPOUTH
MaTE€MaTU4YeCKUEe MOJCIHA C IIOMOIIbI0 T€OMETPUYECKUX IOHATUU H
BEJINYMH, PEIIATh CBA3aHHBIE C HUMH IPAKTUYECKUE 3a/1a4U

10

YMeHue onepupoBaTh MOHATHUSAMU: IUIOMIAAL QUIYpbl, 00BEM (QUTYDHI,
MHOTOTPaHHMK, ITPaBWJIbHBIII MHOTOTPaHHUK, CEYEHHE MHOIOTPAHHHUKA,
KyO, mapajienenunesn, Mpu3Ma, nupamunaa, (urypa u IMOBEPXHOCTb
BpallleHHs, UWIMHAP, KOHYC, 1ap, cdepa, miomanb chepsl, IIOmaab
MOBEPXHOCTU MNHPaMUbl, MPU3MbI, KOHYyca, LWIMHApPA, 00bEM KyoOa,
IPSIMOYTOJIBHOTO TapajuIeeNuIena, NUpaMUabl, MPU3MBbI, LWIMHIpA,
KOHYyca, I1apa, pa3BEPTKa MOBEPXHOCTH, CEUYEHUs KOHYca M LWIMHIpA,
NapajuleJbHblE OCH WM OCHOBAHMIO, CEYEHHE I1apa, IUIOCKOCTb,
Kacaromasicss cepbl, IMINHAPA, KOHYCa; YMEHHE CTPOUTh CEUEHHE
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MHOTOTPaHHHKA, H300pa’kaTh MHOTOTPAHHHUKH, (GUTYPHI U TTOBEPXHOCTH
BpAICHUS, X CEUCHHSI, B TOM YHUCIIE C TOMOIIBIO AJIEKTPOHHBIX CPEJICTB;
yMEHHE MPUMEHSITh CBOHCTBA F€OMETPUUYECKUX (UTYpP, CAMOCTOSATEIHHO
(dbopMyIHpOBaTH ONpEAETICHUS U3y4aeMbIX (PUTyp, BBIABUTATh THIIOTE3bI
O CBOWCTBax M NMpPHU3HAKaX '€OMETPUYECKUX (UTYp, 0OOCHOBHIBATH MU
ONpoBepraTh MX; yMEHHE TMPOBOAMWTH Kiaccuukanuioo ¢Guryp Imo
Pa3IUYHBIM TPHU3HAKAM, BBIIOJIHATH HEOOXOIMMBIC JOTIOJHHUTEIbHBIC
OCTPOCHHS

11

YMeHue omnepupoBaTh IMOHATUSMHU: JIBUKEHHE B IPOCTPAHCTBE,
napajiesIbHbl NEPeHOC, CUMMETPUS Ha IUIOCKOCTH U B IPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHHe NOJA00Ms, NOAOOHBIE (UIYpBI; yMEHHE
pacrio3HaBaTh paBHbIE U MOJOOHBIE (UIYpBl, B TOM YUCJIE B MPHUPOJE,
UCKYCCTBE, apXHUTEKType; HCIOJIb30BATH T'€OMETPUUYECKHE OTHOIICHHUS
IPU PEeLLICHUH 3a]1a4; HAXOAUTh F€OMETPUUECKNE BEIUYHMHBI (JUIMHA, YOI,
I0Iaab, 00BEM) IPU PELICHUH 33/1a4 U3 IPYTUX y4E€OHBIX IPEIMETOB U
U3 pealbHOM KM3HM; YMEHHE BBIUUCIATh F€OMETPUYECKHE BEIUYMHBI
(mHa, yrous, IUIOMAAb, OOBEM, IJIOMIAIh MOBEPXHOCTH), WCHOIB3Ys
u3ydeHHbIE (POPMYJIBI U METOABI, B TOM YHUCIE: IUIOMIA/b TOBEPXHOCTH
UpaMUIbI, TIPU3MBI, KOHYCa, [MJIMHIPA, IUIomanas chepbl; 00béM Kyoa,
OpSMOYTOJbHOIO Mapajjiesenunena, MUpaMHUIbl, MPHU3MbIL, WIHHIPA,
KOHYCa, 111apa; yMEHHUE HaXOAUTh OTHOIIIEHHE 00bEMOB MOJOOHBIX (HUTYD

12

YMeHue onepupoBaTh MOHATUSMU: MPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT,
BEKTOP, KOOPAUHATHI TOYKH, KOOPAMWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BE/ICHHE BEKTOpa Ha YHCIO, Pa3JIOKEHUE BEKTOpa 1Mo Oas3ucy,
CKaJsipHOE TMPOM3BEICHHE, BEKTOPHOE MPOM3BEIACHHUE, Yrol MEXIY
BEKTOpAaMHU; YMEHHUE HCIIOIb30BATh BEKTOPHBIA U KOOPJIUHATHBIA METO]
JUISL pelIeHHs] TeOMETPUYECKHX 3aJad M 3a7ad APYTux y4eOHbIX
MIPEAMETOB

13

VYMenue BbIOMpaTh MNOAXOASIIMH METON JJs pElIeHUs 3aJauH;
[IOHUMAaHUE 3HAYUMOCTM MAaTEMaTUKM B M3Y4CHUM IPUPOIHBIX U
OOLIECTBEHHBIX MPOLIECCOB M  SBJICHUH; yMEHHME pAaclo3HaBaTh
MPOSIBJICHUE 3aKOHOB MATEMAaTUKU B HUCKYCCTBE, YMEHUE IPUBOAUTH
IIPUMEPBl  MATEMAaTUYECKUX OTKPBITMM POCCHHCKOM UM  MHUPOBOU
MaTEMaTU4YECKOU HAyKu
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HEPEYEHDb 3JIEMEHTOB COILEPKAHUSA, ITPOBEPAEMBIX HA EI'D 11O

MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT cOAepPKAHUSA
1 Yucna v BBIYUCIICHUS
1.1 HarypanbHsle u nensie yucna. [Ipu3Haky JenuMoCTH HEbIX YUCell
12 Pannonanehpie uncina. OOBIKHOBEHHBIE M JECSATHYHBIE JApOOH, IPOLIEHTHI,
OCCKOHEYHBIC NTEPUOIUUECKHE TPpoOH
13 Apudmernueckuit KOpeHb HaTypaJibHOU cTerneHu. JleicTBus ¢ apudmeTnaecKumMu
KOPHSIMU HAaTypaJIbHOW CTETIEHU
14 Crenenp ¢ uenbiM mokazareneM. CTENeHb C pPaLMOHAIBHBIM IIOKa3aTEJIEM.
CBolicTBa CTENICHU
15 CuHyc, KOCHHYC W TaHIEHC YHUCIIOBOI'O aprymMeHTa. ApPKCUHYC, ApKKOCHHYC,
apKTaHI€HC YMCIOBOI0 apryMeHTa
1.6 Jlorapudm uncna. JlecaTHIHbIE U HATYpAJIbHBIC JIOTAPH(PMBI
JleiicTButenpHbIe 4ucia. ApuMeTHUECKHE ONepalnud C JACHCTBUTEIbHBIMU
1.7 yuciaamy. [IpuOmxkE€HHBIE BBIYMCICHHUS, INpaBWIA OKPYIJIEHHUs, HPUKHUIKA U
OIIEHKA PE3yJIbTaTa BHIYMCICHHI
1.8 [Tpeobpa3oBaHme BEIpaXKEHUI
1.9 KomruiekcHele yncna
2 YpaBHEHUsI U HEPABEHCTBA
2.1 Ilenbie u 1pOOHO-paAIIOHAIEHBIC YPABHEHUS
2.2 WppanmonanbHble ypaBHEHUS
2.3 TpuroHomerpruyeckue ypaBHEHUS
2.4 ITokazarenabHble U JIOTapUPMUUECKIE YPABHEHHUSI
2.5 [enble 1 1poOGHO-paliOHaIbHbIE HEPABEHCTBA
2.6 WpparmonanbHble HEpaBeHCTBA
2.7 ITokazarenabHble U JIOrapu(PMUUECKIE HEPaBEHCTBA
2.8 TpuronomeTpruyeckue HepaBeHCTBA
2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHUHN 1 HEPABEHCTB
2.10 YpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
2.11 MaTpuiia cuCTeMbI JIMHEWHBIX ypaBHEeHUI. OnpeenuTeslb MaTpUIIbI
3 @DYHKIMH U TpadUKH
31 OyHkuus, crnocobbl 3ananus ¢GyHkuuu. I'paduk dyHkuuu. B3aumHo oOparHble
¢ynkuuu. YétHele u HeuéTHbIe GyHKuMU. [lepruoanyeckue GyHKIMU
OO6nacte ompeneneHus: U MHOXECTBO 3HaueHU ¢yHkuuu. Hymu QyHkmm.
39 [TpomMexxyTKu  3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH  (DYHKIIWH.
Maxkcumymbl 1 MUHUMYMbI (QyHKIuH. Haumbosblliee W HauMeHbllIee 3HaueHHE
(GYHKIIMU Ha IPOMEKYTKE
33 CrenenHas QyHKIHMS C HaTypalbHBbIM M ILENbIM IOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa 1 rpaduK KOpHS N-Oi CTENEHH
3.4 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku
3.5 IToka3zarenbHas u JorapudmMuueckas GyHKIIMU, X CBOMCTBA U TpaduKu
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Toukm paspeiBa. AcumnToTel rpadukoB ¢GyHKumid. CBolicTBa (QYHKIIWH,

36 HEINPEPBIBHBIX HA OTPE3KE
3.7 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
3.8 Apudmerndeckas 1 reoMmeTpruuecKkas mporpeccuu. @opmyiia CJI0KHBIX MPOIEHTOB
4 Hauana maremaTn4eckoro aHanmnsa
4.1 [TpousBoanas ¢ynkuuu. [Ipon3BoaHbIE 2IIeMEHTAPHBIX (DYHKIUN
[IpumeHeHne NPOU3BOAHOM K HCCIEAOBAaHUIO (YHKIMHA HAa MOHOTOHHOCTH H
4.2 sKcTpeMyMbl. Haxoxx1eHre HanbonbIIero 1 HaMMEeHbIIEro 3HaueHus! PyHKLUU Ha
OTpE3Ke
4.3 [TepBooOpaznas. Murerpan
3) MHoK€ecTBa 1 JIOTUKA
5.1 MHoxecTBO, onepaiuu HajJ MHOKecTBaMu. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTh 1 cTaTUCTHKA
6.1 OnwucarenpHasi CTaTUCTUKA
6.2 BepositHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 @urypsl Ha MIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v NOBEPXHOCTH BpalleHUs
7.5 KoopnuHatsl 1 BEKTOpEI
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSA3ATEJILHBIE YYEBHBIE MATEPUAJIBI JIJISI VUEHUKA

10-11 xmacc AnreGpa u Hayana MaTeMaTU4ecKoro anaiau3a. ba3oBblid u yriyOneHHbI ypPOBEHB . ATTUMOB
. A., Konsirun FO.M. u ap. [Ipocemienue

METOJUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

Meroandeckue pekomeHaanuu K yaeonuky. 10-11 kmacc Anrebpa 1 Hayaima MaTeMaTHYeCKOTO aHaJIHM3a.
bazoBeii u yriny6nennsiii ypoens .AiaumoB 1. A., Komsarun F0.M. u ap.

IHNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

1. Poccuiickas anekTpoHHas mkoia. ['eometpus 11 knacc. [Dnektponnsiil pecypc]. URL:
https://resh.edu.ru/subject/17/11

2. 000 "®uzukon JIab" «Obnako 3Hanuiy. OnopHeie KOHCTIEKThl. MaremaTrka 11 kimacc.
[DnexTponnslii pecypc]. URL: https://oblakoz.ru/conspects?subject=1&grade=11

3. ®I'BHY UucTHTyT cTpaTernu pa3BUTHs 00pa3oBaHus. BupryanpHbie 1a00paTOPHBIE H TPAKTUYECKHE
paboThl Ha YIIIYOJIEHHOM YPOBHE CpeIHEro o0miero oopasoBanus (HEOOXOAMMA PETUCTPALINS).
[DnexTponnsiit pecypc]. URL:https://content.edsoo.ru/lab/subject/7/

4. ®I'BHY HHcTuTyT cTpateruu pa3BUTHs 00pa3oBaHus. MeToAnuecKe HHTEPAKTUBHBIEC KEHUCHI:
CJIOKHBIE BOIIPOCHI TIPEIOIaBaHus yueOHBIX mpeaMeToB. Maremaruka. 10 kimace / OcobeHHOCTH
n3ydyeHus TeMbl « Tpuronomerpusi». [DnekTpoHHsbIil pecype]. URL:
https://static.edsoo.ru/projects/case/2024/soo/mat/1/index.html

5. Maremaruka. 10-11 xnacc / ['eomeTpuyeckue 3aauun: akieHTHl GOPMHUPOBAHUS Y 00 yJaIOLTUXCS
YMEHUH MTOUCKa perieHus 3aaad. [ Dnektponnsiit pecypc]. URL:
https://static.edsoo.ru/projects/case/2024/soo/mat/2/index.html

IIpuMepHbIe KOHTPOJIbHBIE PadoThI 32 Kypc 11 kiacca

KonTtpoabnas padora no aaredpe n Hayanam a"Haamnsa Nel

«IIpouseoonasn pynkyuu»  (pOUIBHBIA YPOBEHB)

f(x)= 2 -3 . f(x)=(§+5j

1. Haiitu npousBoanyto pynkuuu: 1)

f(x):?

3)1“(x):ex-sinx’ 2) X

_ _ 2
2. Haiitu 3HaueHne MPOM3BOAHON (HYHKIIMU y=1(x) B TOYKE XO, eciu F(x)= IOgZ(X + 3),
X, =1
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f(X)=sinx—3x+2

3. CocraBuTh ypaBHEHHE KacaTellbHOW K rpaduky (yHKIHMH B TOYKE
X =7
X\ —2
. y f(x)=e"x
4. Haiitn 3HaueHHS X, TpPHU KOTOPBIX 3HAYCHUS TPOM3BOJHON (YHKIIUU
ITIOJIOKUTCIIBHEI.

f(x)=+/5x+1

5. Haiitu Touku rpaduka QyHKIHH B KOTOpBIX KacaTellbHasi K HEMY HUMeEeT

3a/IaHHBINA YTIIOBOW KO3 UIIMEHT 8.

f'(x)>0

6. Haiitu Bce 3HauYeHuA a, IIpyu KOTOPBIX HEPABEHCTBO HE HMCCT I[Cf/iCTBHTCJ'IBHBIX

a
f(x)==x*+2x* —x+5
pelIeHu, ecinu 3

KonrposabHasi paGora no ajiredpe n Hayajiam anaianza Ne2

«HUccnenoBanue GyHKIHUN ¢ IOMOIIbIO IPOU3BOIHOI»

1. Haiiti skcTpeMyMbl QyHKIMU: a) FO)=x"—2x" +x+ 3, 0) f (X): eX(SX - 3).

3 9y2
2. Haiitu uHTEpBaBl BO3pACTAHUS U YOBIBAaHUS (HYHKIUH FO) =X —2x" +x+ 3.

3 9y2
3. Tocrpouts rpaduk pyHKIMU F(x)=x"—2x" + X+ 3.

f(xX)=x*-2x* +x+3

4. Haiitn HaubonblIee 1 HAaUMEHbIIee 3HAUeHUS PYHKLIUU Ha

o
OTPE3KE 2 .

5. B npsMoyrosbHbIi TpeyrojabHHUK ¢ KaTeTaMHu 5 CM U § CM BIIHMCAaH UMEIOIIUN ¢ HUM OOIIUi yroiu
IPSIMOYTOJIbHUK Hauboublien riomaau. Haiftu miomane npsMoyroibHUKa.

KonTtpoabHas pa6ora no aaredpe n Hauanam aHaaunsa Ne3

«lIlepeoobpaznasn»
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F(x) =e¥ +cosX + X

1. JHokasate, 4Yr0o (yHKIUA ABIISICTCA  TEPBOOOpa3HONW  (PYHKIIUH

_ 3X o1
f (X) =3e sinx+1 Ha BCEHl YMCIOBOH OCH.

~3Jx

2. Haiitu nepBooOpa3Hyro F(x) byHKIIH F(x)= , TpauK KOTOPOH MPOXOAUT Yepe3 TOUKY

0;—
4

3. Brruucnuts miomans GUrypsl, OrpaHU4eHHON JTUHUSMHU:

7
3

a)y:COSX,XZO, u ocpro OX

6) y=6x—x° y=-x*+14x—-40 L V=9

KonTpoabHasi padora nmo ajiredpe u Hauyajaam anajau3za Ned
«Komounamopuka»
1 BapuanT
P
10 4
_7 + C6
1. Haiitu o
2. CKoJbKMMHM criocobaMu U3 yucia 15 yyamuxcs kjiacca MOXKHO BbIOpaTh KyJabTOpra M KazHauesi?
3. CKOJBKO pa3sIUYHBIX MECTH3HAYHBIX YUCEJI MOKHO 3aIHcaTh ¢ momomso mudp 2, 3, 4, 5, 6, 7
TaKMM CII0COOOM, YTOOBI BCE LIUPPHI B UKCIaX ObUIH Pa3IU4HbI?
(2-x)
4. 3anucaTh pazioxeHue OnHoMa .

5. CKOJBKO CYIIECTBYET Pa3IMYHBIX KOJIOB, COCTOSIIIUX M3 JABY3HAYHOTO YMCIA, HU(PPBI KOTOPOrO
BbIOMpatoTcs u3 uudp 1, 2, 3, U cienyronero 3a HUM TpeXOYKBEHHOTO €I0Ba, OYKBBI KOTOPOIO
BBIOMpAIOTCS U3 INIacHBIX OyKB pycckoro andasuta? (L{udpel u OykBbI B KO/1€ HE IOBTOPSIFOTCS.

KonTtpouabHnasi pabora no aiaredpe u HayajaaMm anajamusa NeS
«Komnanexcnwvie uucnay

1 BapuanT

42



1+i 3 .
. . ) ——+| =—1|:2,6
1. BbuuciauTh: a) (3 - 2')(4 + I)_ (7 - 5'), 6) 2-3i 5 .
2. BbINONTHATH OEHCTBUS i°+i° +i? Y pe3yJbTaT MPEJICTaBUTh B TPUTOHOMETPHUUYECKOH popme.

V3 +i

3. IlpencraBuTh B TPUTOHOMETPHUECKOU (popMe YKCIIO: a) 5; 0) 2

T . . T T . . T
Z@m&—ﬂsm—je@m&—+wm—q
4. BbINOJMHUTH NESHCTBUS: a) 8 8 6 6 ,

V14(cos18° +isin18°)
6)fJ7(00336°—kish136°)_

y y 7|=2
5. HaiiTn MHOXKECTBO TOYEK KOMILIEKCHOU IJIOCKOCTH, YOBJIETBOPSIOIIUX YCIOBUIO: ) ‘ , 0)

h—ﬂ<3.

6. PemmuTh ypaBHeHHE: a) 2’ —4z7+7= 0, 6) 2° =-27

KonTtpouabHasi pa6ora no ajaredpe u Hauanam anaan3a Ne6(rpouibHbIi ypOBEHb)
«Hepasencmea ¢ 00H0il nepemeHHO»

1. PemmTh HEpPaBEHCTBO:

(x2 - 2)C—3X)c2 +4x+4)

(xz +2x—3Xx2 —8x+16)2 0

2. Pemmtb HepaBEHCTBO:

N3x+x? <1-x

3. Pemmth HepaBeHCTBO:
2% —9.4"+4<0
4. PemuTth HEPABEHCTBO:
log, 5(x—1)<2
KonTpoabnas padora no anredpe n Hayajam aHajau3za Ne7

«YPaKHBHll}l U Hepaeencmea c 08yM}l nepemennsimu))
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HaiiTu MHOXKECTBO TOYEK KOOPAMHATHOW IUIOCKOCTH, YJOBJIETBOPSAIOIIUX YpPaBHEHHUIO

x* +4y* —6x+20y +25=0

Haiith MHOXXECTBO TOYEK KOOpHHHﬂTHOfI IINIOCKOCTH, YAOBJICTBOPAIOIINX HCPABCHCTBY

x+Y+y <2
Haiitu tuomans ¢urypbl, 3agaHHONM Ha KOOPAMHATHOW IUIOCKOCTH CHUCTEMOIl HEpaBEHCTB
x?+y* <4,
(x+y+2)(y—x+2)20.
‘x‘ + Z‘y‘ + ‘Zx — 3y‘ =12,

2 2
y .| XT+ Y =a
(mon.) Haiitu Bce 3HaueHUA a, IPU KOTOPBIX CUCTEMAa YpPaBHEHMM

HMECT POBHO [IBa PCIICHMA.
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