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INOACHUTEJIBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa 1 Hayajla MaTEMaTUYECKOTO aHAIN3a» SBJISIETCS OJHUM U3 Hanbomee
3HAYMMBIX B IIPOrpaMMe CPEIHETo 00Iero 00pa3oBaHus, IOCKOJIBKY, C OJHONH CTOPOHBI, OH
o0ecrieynBaeT HTHCTPYMEHTAIBHYIO 0a3y JIsl U3Y4YEHHUs BCEX €CTECTBEHHO-HAYUHBIX KYypPCOB, a C
JpYyroi CTOPOHBI, HOPMHUPYET JOTHIECKOE ¥ a0CTPAKTHOE MBIIIUIEHHE O0YYaIOIINXCS Ha YPOBHE,
HEOOXOMMOM /ISl OCBOCHHUS HH(OPMATUKH, OOIECTBO3HAHUS, UCTOPUH, CIOBECHOCTU M JAPYTHX
JMCIUILINH. B paMkax qanHOTO y4eOHOro Kypca 00ydaronirecs OB/IaAeBalOT YHUBEPCAIEHBIM
SI3bIKOM COBPEMEHHOHN HayKH, KOTOpas (OPMYJIUPYET CBOM JOCTHKECHUS B MATEMaTHIECKOM

dopme.

Y4eOHbIi Kypc anredpsl ¥ HaYall MATEMaTUYeCKOT0 aHaJIN3a 3aKJIabIBaCT OCHOBY IS
YCIICIIHOTO OBJIAJICHHS 3aKOHAMH (DU3UKH, XUMUH, OMOIOTUH, TOHUMAaHUSI OCHOBHBIX
TEH/ICHIINH Pa3BUTHS SKOHOMHKH U OOIIECTBEHHOH KU3HU, ITO3BOJISICT OPUEHTUPOBATHCS B
COBPEMEHHBIX IIU(PPOBHIX U KOMITBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIIOIB30BATh UX VIS
JanpHeiero oopa3oBanus U B IOBCETHEBHOW XKU3HU. B TO ke Bpems oBJaieHue
a0CTPaKTHBIMM U JIOTMYECKU CTPOIMMH KOHCTPYKLHUSAMHU alredpbl 1 MaTeMaTHUECKOI0 aHaJIn3a
pa3BUBAaeT YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, 00OCHOBBIBATh HICTUHHOCTb, JJOKa3bIBaTh
YTBEPXKICHHSI C TIOMOIIBIO MHIYKIIMH U PacCyXIaTh JEAYKTHBHO, HCIIOIB30BaTh 0000IIEHNE 1
KOHKPETHU3AIHMI0, a0CTparupoBaHKe U aHAIOTHIO, POPMHUPYET KPEaTUBHOE M KPUTHUECKOE
MBIIIJICHUE.

B xone u3yuenus yuebHoro kypca «Anredpa u Hayalla MaTEMaTHUYECKOTO aHAIIA3a
oOyuJaroruecs Moay4aroT HOBBIHM OIBIT PEIICHUs TPUKIATHBIX 337a4, CAMOCTOSTEILHOTO
MOCTPOCHUS MaTEMaTHUYECKUX MOJIENIeH peabHbIX CUTYAllui, MHTEPIPETAIlMH TOTYYEHHbBIX
pelieHui, 3HaKOMSITCS C MPUMEPAMU MaTEeMAaTHUECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, HAYKE U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHbIi Kypc 001a/1aeT 3HAYUTEIBHBIM BOCIIUTATEIHBIM TIOTEHIIMATIOM, KOTOPBIH
peanu3yeTcs Kak uyepe3 y4eOHbIi MaTepuall, CliocoOCTBYIOMINK (POPMUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U uepe3 crnenuduky yueOHO! AedTeNbHOCTH, TpeOyromeil
IIPOJOJDKUTEIbHON KOHIEHTPALMU BHUMAaHM, CaMOCTOSITEIbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YE€HHbIN pe3ynbTar.

B ocHoBe MeToanku 00yueHus anreOpe U HayajlaM MaTeMaTUueCKOro aHalln3a JISKUT
JEeSTENIbHOCTHBINA MPUHIUIT 00OyUeHUSI.

B ctpykType yuebHoro kypca «Anredpa v Hauajga MaTEMaTHIECKOTO aHATTN3a) BbIICJICHbI
CIEeyIOIINE COMIePKaTeIbHO-METOIUYEeCKIe TUHUN: «Yucna U BerauciaeHus», «OyHKIUU |
rpaduxuy, «YpaBHEHHUS 1 HepaBeHCTBay, «Havana MaTemMaTHueckoro aHanusa», «MHOKecTBa U
noruka». Bce OCHOBHBIE coiepKaTeIbHO-METOANYECKUE TMHUH N3YYal0TCs Ha TPOTSIKEHUH
JBYX JIeT 00y4eHHUs Ha YPOBHE CPEeIHEro o01Iero oopa3oBaHusi, €CTECTBEHHO AOTOIHSS JPYT
JIpyTa U IOCTENEHHO HACKINIAsCh HOBBIMU T€MaMHU U pa3ienamu. J[aHHbI yueOHbIN Kypc
SIBIISIETCS. MHTETPATUBHBIM, IOCKOJIBKY OOBEIMHSET B ce0e cofepKaHre HECKOIbKUX
MaTeMAaTHYECKUX JUCHUIUINH, TAKUX KaK anredpa, TPUTOHOMETPHS, MaTeMaTUIECKUI aHau3,
TEOpHsi MHOKECTB, MaTeMaTH4ecKas JIoruka u apyrue. [lo Mepe Toro kak o0ydaromnuecs
OBJIAJICBAIOT BCE O0JIee MIMPOKUM MAaTEMATHUECKUM alTapaToM, Y HUX MOCIeI0BaTEIbHO
(dbopMUpYETCS ¥ COBEPILICHCTBYETCS YMEHHE CTPOUTh MATEMATHUECKYIO MOJIEh pealbHON
CUTYyalliH, MPUMEHSThH 3HAHUS, MOJTYYCHHbBIE TIPU U3YUYEHUU yU4eOHOTo Kypca, s PelieHus
CaMOCTOSITEIILHO CPOPMYITUPOBAHHON MaTeMaTHIECKOW 3aJ]aud, a 3aTeM HHTEPIIPETHPOBATH
CBOM OTBET.



ConepxarebHO-METOAMYeCKas THHKS «Ynclia ¥ BEIYUCICHHUS» 3aBepiiacT GOopMUPOBAHUE
HAaBBIKOB UCIIOJIB30BaHUA HeﬁCTBHTeHBHBIX YHUCCII, KOTOPOC 6LIJIO Ha4yaTo Ha YPOBHC OCHOBHOI'O
obmiero oopazoBanus. Ha ypoBHe cpenHero o0miero oopa3oBanust 0C000€ BHUMaHHE YIEISICTCS
(hOpMUPOBAHUIO HABBIKOB PAIIMOHABHBIX BEIYHUCICHHI, BKIIIOUAIONINX B CE0s HCIIOIH30BAHHE
Pa3InYHbIX CI)OpM 3alucu 4Y1cijia, yMCHUC ACJIaTh IPUKHUIKY, BBIIIOJIHATD HpI/I6HI/I)KéHHBIe
BBIYUCJICHUSA, OCHUBATDh YMCJIOBLIC BBIPAKCHMA, pa6OTaTB C MaTE€MaTHYCCKUMHU KOHCTAaHTaAMMU.
3HaKOMEIE 06yanOH_[I/IMCSI MHOXCCTBA HAaTYpPaJIbHBIX, HCIIbIX, PAllMOHAJIBHBIX U HeﬁCTBHTeHBHbIX
quUCeJI JOIMOJHATCA MHOXKCECTBOM KOMITJICKCHBIX YN CECII. B KaXXJI0M U3 3TUX MHOXKECTB
paccMaTpuBalOTCs CBOMCTBEHHBIC €My Crieliu(UIecKue 3aJauu U ONepalliu: JIeICHHE HaLElIo,
OIEePUPOBAHUE OCTATKAMU Ha MHOKECTBE IEJIBIX YHCEII, 0COOBIC CBOMCTBA PAllMOHAILHBIX U
UpPPaLMOHATIBHBIX YHCEN, apu(METHUECKUE OTIepaIiy, a TAKXKe U3BJICUEHUE KOPHS HATYpaIbHON
CTEINCHNU Ha MHOYKECTBE KOMIUIEKCHBIX uncell. biaroaaps mociaenoBaTeIbHOMY PacIuPEHUIO
KpYyTa MCIOJIb3yEMbIX YHUCEI U 3HAKOMCTBY C BO3MOXKHOCTSIMU MX TIPUMEHEHUS IS PEIICHHSI
pa3IUUHBIX 33734 GOPMHUPYETCs MPEICTABICHUE O SJMHCTBE MATEMATHKH KaK HAyKd U e€ poJiu B
HOCTPOCHHUH MOJIEJIeH pealbHOr0 MUPA, IIMPOKO UCIIONIL3YIOTCS 0000IIEHNE U KOHKPETH3aIIusI.

JIunus «YpaBHEHUS U HEPABEHCTBA» PEaM3yeTcsl Ha IPOTSHKEHUU BCEro 0Oy4eHHUs Ha YPOBHE
cpenHero o01ero o0pa3oBaHus, MOCKOIBKY B Kax/10M pazzaeie IIporpammel npegycMoTpeHO
pelleHre COOTBETCTBYIOIIUX 3a/1a4. B pe3ynbrare 00yuaromuecs OBlIaeBaloT pa3IuuyHbIMU
METOJJaMH PELICHUs] pallMOHAJIbHBIX, UPPALMOHAIIBHBIX, IOKA3aTENbHBIX, JTOrapu(PMUUYECKUX U
TPUTOHOMETPUUECKUX YPaBHEHHM, HEPABEHCTB U CUCTEM, a TAKXKe 3a/1a4, COAepKaIIUX
napameTpsl. [lomydeHHbIe YMEHHS IIUPOKO UCTIOIB3YIOTCS TIPU MCCIEI0BAHUN (QYHKIUH C
MIOMOIIbIO IPOU3BOJHOM, IPU PELLICHUH NPUKIIAJAHBIX 3a/1a4 U 3a/1a4 Ha HaX0XK/ICHNE
HanOOJIBIINX ¥ HAMMEHBIINX 3HaUeHUH QyHKIMU. J[aHHAsS conepKaTenbHas TMHUS BKIIOYAET B
ce0s Taxoke GOPMHUPOBAHNE YMEHHUH BBITIOIHATH PAcu€ThI IO (hopMysiam, mpeoOpa3oBaHuUs
PpalMOHATIbHBIX, UPPALIMOHAJIBHBIX U TPUTOHOMETPUYECKUX BBHIPAKEHUH, a TAKKE BBIPAXKEHUH,
coJiepKalliX CTeNeHu U jorapudmsl. biarogaps usydenuto aredbpandeckoro marepuasia
IPOMCXOIUT JalibHEHIIee pa3BUTHE AITOPUTMUYECKOT0 U aOCTPAKTHOI'O MBIIUICHUS
oOyyaromuxcsi, GOpMUPYIOTCS HaBBIKM JIeTyKTUBHBIX PAacCyX/1€HUH, paboThl ¢ CHMBOJILHBIMU
dbopmamu, peicTaBIEHUS 3aKOHOMEPHOCTEHN 1 3aBUCMMOCTEN B BU/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npejyiaraet 3 GeKTUBHbIE MHCTPYMEHTBI JJIsl pEIIeHUs TPAaKTUYECKUX U €CTECTBEHHO-
HAy4yHBIX 3aj[a4, HarjasAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeTonnuecKas TMHUS «DyHKINY U TpaduKU» TECHO MEPEIUIETAaeTCs C JPYTUMU
JUHUSAMH Y4eOHOT0 Kypca, TIOCKOJIbKY B KAKOM-TO CMBICIIE 3aJIa€T MOCIIEI0BATEIbHOCTD
u3ydeHus Matepuaina. M3ydeHue creneHHON, moKa3aTeIbHOM, JorapugMUUecKoil 1
TPUTOHOMETPUUECKUX (YHKIIHMM, UX CBOWCTB U IpaKOB, UCIIOIb30BaHHE QYHKIUN A5
pelieHus 3a/1a4 U3 IpYrux yueOHbIX MPEIMETOB U peabHON KU3HU TECHO CBSI3aHO KakK C
MaTeMaTUYeCKUM aHAJIM30M, TaK U C pellieHneM ypaBHEHUI 1 HepaBeHCTB. [Ipu 3Tom Oosbioe
BHHUMaHue yzensercs GOpMUPOBAaHUIO YMEHUS BbIpakaTh (opMyIaMH 3aBUCUMOCTH MEXTY
Pa3IUYHBIMU BEJIMYMHAMM, UCCIIEI0BATh MOTYYEHHbIE (YHKIIMH, CTPOUTh UX I'padUKH.
Marepuan 310l coaepKaTeIbHOW JIMHUU HALEJIEH HA PA3BUTHE YMEHUHN U HAaBBIKOB,
MO3BOJIIONINX BBIPAKATh 3aBUCUMOCTH MEXKIY BEIMUMHAMU B Pa3InYHON (hopMe:
AHATUTUYECKOU, Tpaduyeckoii u cinoBecHOU. Ero n3yuenue cmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHHUS, CTIOCOOHOCTH K 0000IIEHUIO M KOHKPETHU3aIUH,
VCITOJIb30BAaHUIO aHAJIOTHH.

CopepxarenpHas nuHuA «Havana MaTeMaTH4ECKOrO aHAJIA3a» MO3BOJIAET CYyHIECTBEHHO
pacIIpUTh KPYT KaKk MaTeMaTUYECKUX, TaK U MPUKIAIHBIX 33/1a4, TOCTYIHBIX 00y4aromMcs,
TaK KaK y HUX MOSBJISETCS BO3MOXHOCTb CTPOUTH IPaPUKHU CIIOKHBIX (DYHKIUH, ONPenensTh UX



HanOOJIbIINE ¥ HANMEHBIINE 3HAUCHHUS, BBIYUCIATH IUTOMany Guryp u 00bEMBI TeJ, HAXOUTh
CKOpPOCTH M YCKOpEHHUs nporieccoB. JlaHHas copeprkaTesibHas IMHUS OTKPHIBAECT HOBbIC
BO3MOXKHOCTH ITOCTPOEHHSI MAaTEMATUYECKUX MOJETICH peabHbIX CUTYaIHid, TTO3BOJISIET
HAXOJUTh HaWJTydllIee PEeICHUE B PUKIIAIHBIX, B TOM YHCIIE COMUAIBHO-3KOHOMUYECKHUX,
3agadax. 3HaKOMCTBO C OCHOBAaMH MaTeMaTHYECKOTO aHAIN3a CIOCOOCTBYET Pa3BUTHIO
abcTpakTHOTO, (HOPMATBHO-JIOTHYECKOTO U KPEaTUBHOT'O MBIIICHHS, ((OPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTEMAaTHKH B HayKe, TEXHHUKE U UCKyccTBe. OOyuaromecs
Y3HAIOT O BBIAIOLINXCS Pe3yJIbTaTax, MOJyYSHHBIX B X0/I€ Pa3BUTUSI MATEMATUKH KaK HAyKH, U
00 X aBTOpax.

CogepxarenpHO-MeTOAUYECKas TIMHUS «MHOXKECTBa U JIOTUKa» BKJIIOYAET B CEOSI 37IEMEHTHI
TEOPUH MHOKECTB U MATEMATHYECKOU JIOTUKU. TeOopeTUKO-MHOKECTBEHHBIE IIPEICTABICHUS
IIPOHU3BIBAIOT BECh KypC HIKOJBbHOM MaTeMaTHKHU U MpeiaraloT HauboJiee YHUBEPCAbHBIH
A3BIK, 00BEUHSIIONINM BCe pa3/iesibl MaTEeMaTHKU U €€ MPUIIOKEHUN, OHU CBSI3bIBAIOT pPa3HbIE
MaTeMaTUYeCKHe TUCUUIUIMHBI U UX MPUJIOKEHUA B eauHoe 1enoe. [loatoMy BaxHO 1aTh
BO3MOXXHOCTh 00y4aronieMycsi HIOHUMAaTh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK COBPEMEHHOU
MAaTEeMaTUKHU U UCIIOJIb30BaTh €r0 JJIS BBIPAKEHUS CBOMX MBICIICH. J[pyruM BaKHBIM MPU3HAKOM
MaTEeMaTHUKHU KaK HaAyKH CJIEIyeT MPU3HATh CBOMCTBEHHYIO €/ CTPOrOCTh OOOCHOBAaHUH U
ClIeJOBaHHE ONPEEIEHHBIM IIpaBUiIaM IMOCTPOSHUS I0Ka3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMU
MaTEeMAaTHYECKOH JIOTUKH CITOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIUICHUS 00yJarOIuXCs,
MO3BOJISIET UM CTPOUTH CBOU PACCYKJEHHUS Ha OCHOBE JIOTHYECKUX MPABWII, HOPMUPYET HABBIKH
KPUTUYECKOT'O0 MBILIUICHHUS.

B yueOHOM Kypce «Anredpa 1 Hadama MaTeMaTHYECKOTO aHAIIN3a» MIPUCYTCTBYIOT OCHOBBI
MaTeMaTHYECKOTO MOJISIIMPOBAHUS, KOTOPBIE MPU3BaHBI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HaBBIKOB TIOCTPOCHUS MOJICIICH pealbHBIX CUTYAIIU, UCCIIETOBAHMS STHX MOJIEJICH C TTOMOIIBIO
ammapara areOpbl 1 MATEMaTHYECKOTO aHAIN3a, MHTEPIPETALUH ITOJyYECHHBIX PE3yIbTAaTOB.
Takue 3aaHust BIUICTEHBI B KQXK/IBIA U3 Pa3JIeJIOB MPOrPaMMBbl, IIOCKOJIBKY BECh MaTepHall
y4eOHOTO Kypca MIMPOKO UCIIONIB3YETCS ISl PEIICHUs IPUKIIAAHBIX 3a1a4. [Ipu penienun
pealbHBIX MPAKTHYECKHX 3a7au 00yUaroluecs pa3BUBAIOT HAOII0JaTeIbHOCTh, YMEHUE
HAXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOJIB30BAaTh aHAIOTHIO, 00001IaTh U
KOHKpETH3UPOBaTh pobiieMy. JlesTenbHOCTh 110 (POPMUPOBAHNIO HABBIKOB PELICHUS
MPUKJIAHBIX 33]1a4 OPraHU3YeTCs B IIPOIIECCE U3YyUEHHUS BCEX TeM y4eOHOro Kypca «Anredpa u
Hayaja MaTeMaTHYeCKOTO aHaIH3ay.

Ha u3yuenue yueOHOTO Kypca «Anredpa v Hayajia MaTeMaTHYeCKOro aHajan3a» OTBOJIUTCS 272
yaca: B 10 kitacce — 136 gacoB (4 gaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

10 KJIACC
Yucya 1 BLIYUCICHHUS

Panmonaneueie yncna. OObIKHOBEHHBIE U IECATUYHbBIE APOOU, MPOIIECHTHI, OECKOHEUHbIE
nepuoanueckue apoodu. [Ipumenenue apodeii u NPOIEHTOB Ui PEIIeHUs MPUKIAIHBIX 3a7a4 U3
Pa3JIMYHBIX OTpaciieil 3HAHUN U peaTbHON KU3HHU.

JeiicTButenpHble ynca. ParionanbHble M HppallMOHANbHbBIE Yncia. ApupMeTHuecKue
ONEPALMH C IEUCTBUTENIbHBIMU YUCIaMHU. MOyJb JEHCTBUTEIBLHOTO YUCIIA U €r0 CBOMCTBA.
[Tpubnm>x€HHBIC BEIYUCICHUS, TPABUIIA OKPYIJICHUS, TPUKUIKA U OIICHKA Pe3yJibTaTa
BbIyKciieHnit. CTeneHs ¢ 1enbiM nokaszareneMm. bunom Hetorona. Mcnonb3oBanue noaxoasiein
(dbopMBbI 3anucH EHCTBUTENBHBIX YHCEN [Tl PEIICHHSI MPAKTUICCKUX 33a7a9 U IPEICTaBICHUS
JaHHBIX. ApU(PMETUYECKH KOPEHb HATYpaJIbHOW CTETIEHU H ero cBoicTBa. CTeneHs ¢
palMOHAIBHBIM MTOKA3aTEIEM U €€ CBOMCTBA, CTENEHD C ICUCTBUTEIBHBIM MTOKA3aTEIIEM.
Jlorapudwm yucna. CoiicTa norapudma. [lecaTuaneie u HaTypaibHbie Torapudmel. CHHYC,
KOCHHYC, TAHT€HC, KOTAHI'€HC YMCIIOBOIO apryMeHTa. APKCUHYC, apKKOCUHYC U apKTaHT€HC
YHUCJIOBOT'O APIyMEHTA.

YpaBHeHHUs M HEpaABEHCTBA

ToxzaecTBa U TOKJIECTBEHHbIE IPe0Opa3oBaHusl. Y paBHEHUE, KOPEHb YpaBHEHMsI. PaBHOCUIIbHbBIE
YpaBHEHUS U ypaBHEHUs-CleACcTBUSA. HepaBeHCTBO, pelieHue HepaBeHCTBA.

OcHOBHBIE METO/IbI PEILICHUS LENbIX U APOOHO-PAIIMOHATIFHBIX YPaBHEHUI U HEPABEHCTB.
MHorouieHsl OT OJHOU NepeMeHHOM. JleleHrne MHOroueHa Ha MHOTOYJIEH C OCTaTKOM.
Teopema be3y. Muorounensi ¢ riensimu kodddumnuentamu. Teopema Buera. [IpeobpazoBanus
YHCJIOBBIX BBIPAXKEHUM, COIEpKAIIMX CTEIIEHU U KOpHU. MppalioHanbHbIe ypaBHEHUS.
OCHOBHBIE METO/IbI PELICHUS UpPAllMOHAIbHBIX YpaBHEHUN. [loka3aTenbHble ypaBHEHUS.
OcHoOBHBIE METOJIbI PEIlICHUs TOKa3aTeNbHBIX ypaBHeHUH. [IpeobpazoBanue BrIpaxkeHUIH,
conepskamux jgorapudmel. Jlorapupmudeckue ypaBHeHus. OCHOBHBIE METObI PELICHUS
norapudmuueckux ypaHeHui. OcHOBHBIE TpUroHomeTpudeckue popmynsl. [IpeobpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUH. PellieHrne TpUroHOMETpUIECKUX ypaBHEHUI. Pelienue
CUCTEM JIMHEHHBIX YpaBHEHHMI. MaTpuiia CUCTEMBI IMHENHBIX YpaBHEHUH. OnpeenuTens
MaTpPHIILI 2X2, €ro TEOMETPUUYECKUM CMBICT M CBOMCTBA, BRIYMCIICHUE €r0 3HAYCHHS,
MIPUMEHEHUE ONPEAETUTENS JUIsl PEIIEHUSI CHCTEMBI JIMHEWHBIX ypaBHEHUW. Pemenue
MPUKJIAJHBIX 3a/1a4 C MOMOILBIO CUCTEMbI JINHENHBIX YpaBHeHUH. McciienoBaHrue moCTpOEHHON
MOJIEJIN € TOMOIIBIO MaTpHIl U onpeaennteneil. IloctpoeHne maTeMaTH4eCcKUX MOJeIen
pearbHOM CUTYallH C IIOMOILBI0 YPAaBHEHUI U HEPABEHCTB. [[puMeHeHe ypaBHEHHI U
HEPABEHCTB K PEIICHNUIO MaTeMaTHUECKHX 3a]a4 U 3a]a4 U3 pa3jIMyuHbIX o01acTell HayKu U
peanbHON KU3HU.

DOyHKIUH U rPpapuKu

OyHKI1MS, criocoObl 3a1anus GyHkuu. B3anMuo oOparHblie pyHkunu. Komnosunus GyHKIui.
['padux GpyHKIMU. DneMeHTapHble TpeoOpa3oBaHus rpadukoB ¢pyHkuud. O01acTh onpeaeeHus
¥ MHOXKeCTBO 3HaueHui QpyHkiun. Hymn @ynkmun. [TpomexxyTku 3HakonocTossHCTBa. YETHBIE U
HeuéTHble QyHKuu. [lepuonuueckue pyHkuuu. [IpoMexyTk MOHOTOHHOCTH (DYHKITUH.
MaxkcumyMmbl 1 MUHUMYMBI (pyHKIIMH. Hanbosnpinee 1 HaumeHbliee 3Ha4eHNs QyHKIUN Ha
npomexyTtke. JInHeiHas, kBaapaTHuHas U ApoOHO-THHEHHas PyHKIMH. DieMeHTapHOoe
HCCIJIEIOBaHKE U TOCTpOeHUe uX rpadukos. CteneHHas GyHKIUS C HATYPaIbHBIM U IEJIBIM
nokazareneM. E€ cBoiicTBa u rpaguk. CBoiicTBa 1 rpauK KOpHS N-O¥ CTENEHU KaK QyHKINU
00paTHOH CTeNeHU ¢ HaTypaJbHbIM Moka3areneM. [lokazarenbHas u morapumuyueckas
¢byHKIMH, UX cBoWcTBa U rpaduku. McnonszoBanue rpa@ukoB GyHKIMM U1 pelieHus



ypaBHeHUH. Tpuronomerpudeckas OKpyKHOCTb, OIIPEIEICHUE TPUTOHOMETPUYECKUX (YHKITHMA
YHUCJIOBOI0 apryMenTa. OyHKIMOHAIbHbIE 3aBUCUMOCTH B PEAIbHBIX MPOLIECCAX U SIBICHUSAX.
I'paduiku peanbHBIX 3aBUCHMOCTEH.

Hauvana maTemaTnueckoro aHajamsa

[TocnenoBarenbHOCTH, CIOCOOBI 33/1aHUA MTOCIEA0BaTeNbHOCTEN. MeTon MaTeMaTuiecKoi
MHIYKUMA. MOHOTOHHBIE U OTPAHUYEHHbIE NTOCIIEI0BATENbHOCTH. VICTOpUS BOZHUKHOBEHUS
MaTeMaTHUYECKOT0 aHallM3a KaK aHalln3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyeckas nporpeccuu. beckoneuno yoObIBaroias reomeTpuieckas
nporpeccusi. Cymma O€CKOHEUHO YOBIBAIOIIEH T€OMETPUIECKOM porpeccuu. JINHEHHBIN 1
SKCHOHEHIMAIBHBIN pocT. Yncno e. Popmyrna ClI0kKHBIX IPOLEHTOB. Vcronb3oBanue
IIPOTPECCUU JIJISl PEeLICHHsI pealIbHBIX 3a/1ad MPUKIIAJHOTO XapakTepa. HenpepriBHbIE GYHKIIMHT U
ux cBoiicTBa. Touku paspeiBa. ACUMITOTHI rpadgukoB GpyHkIui. CBolicTBa PyHKITUN
HEIPEPBIBHBIX HAa OTpe3Ke. MeTo MHTEPBAJIOB IS peLIEHNs HEpaBEeHCTB. [I[puMeHeHne cBOMCTB
HENpepbIBHBIX PYHKIMN AJis pemeHus 3anad. [lepsast u BTopas nmpousBoiHbIe QYHKIUU.
Omnpenenenue, TeOMETPUYECKUN 1 PU3NIECKHUI CMBICT TPOU3BOTHON. Y paBHEHUE KacaTEIbHON
K rpaduky ¢pyakiuu. [Ipon3BogHbIe 21eMeHTapHbIX (YHKIUH. [I[pon3BoIHAS CyMMBEI,
MIPOU3BEICHUS, YACTHOTO W KOMITO3UITUH (PYHKITHH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, Olepaluy HajJ MHOKECTBaMH M MX cBoMcTBa. [luarpammel Ditnepa—BenHa.
[TprMeHeHre TEOPETUKO-MHOKECTBEHHOT O anrapaTa Jiisl OMCaHUs pealbHbIX IPOLIECCOB U
SIBIICHUM, TIPU PEIICHUH 33a]a4 U3 APYruX y4eOHbIX npenmMeToB. OnpeneneHue, Teopema,
CBOICTBO MaTEMaTHUECKOIr0 O0OBEKTA, CIEACTBHE, JOKA3aTEIbCTBO, PABHOCUIIbHBIE YPABHEHUS.

11 KUIIACC

Yucia ¥ BbIYUCICHUSA

HarypanbHble u nensle uncia. IlpumeHenne npu3HakoB 1€IMMOCTH LIEJIbIX YUCeNl, HAuOOIbIINHA
obmuii nenmurensd (nanee — HOJI) u HammensInee obmiee kpatHoe (naee — HOK), octaTkoB 1o
MOJyJIIO, anroput™Ma EBkinaa uis pemenns 3a1a4 B LebIX ynciax. KoMiuiekcHble yncna.
Anrebpanueckasi U TpUTOHOMETpUYecKast (POPMBbI 3aMMCH KOMIUIEKCHOTO YHCIIa.
ApudmeTrndeckre onepanuu ¢ KOMIIEKCHBIMU yuciiaMu. M300pakeHrne KOMIUIEKCHBIX YHCeN Ha
KOOpAMHATHOM I10ckocTH. Popmyna Myaspa. KopHHU n-oli CTENEeHN U3 KOMIUIEKCHOTO YHCIIA.
[TprMeHeHre KOMIUIEKCHBIX YMCEel I pelieHns (U3NUeCKUX U FTeOMETPUUECKUX 3ajay.
YpaBHeHus1 U HepaBeHCTBa

CucremMa 1 COBOKYITHOCTh YpaBHEHHI ¥ HepaBeHCTB. PaBHOCHIIbHBIE CUCTEMBI M CUCTEMBI-
cnenctBus. PaBHocunbHble HepaBeHCTBA. OTOOP KOpHEN TPUTOHOMETPUUYECKUX YPAaBHEHUH C
MOMOIIbIO0 TPUTOHOMETPUYECKONW OKPYKHOCTH. PellieHne TpuroHoMeTpu4eckiux HEpaBeHCTB.
OcHOBHBIE METO/IbI PELLIEHNUS TOKA3aTEIbHBIX U JIOrapupMUIecKuX HepaBeHCTB. OCHOBHBIE
METO/Ibl PEIIEHUs] UPPALMOHATILHBIX HEpaBEHCTB. OCHOBHbBIE METObI PELLICHUSI CUCTEM U
COBOKYITHOCTEW pallMOHaIbHbBIX, HPPALMOHAIIBHBIX, IOKA3aTEIbHBIX U JIOTapUPMUUECKUX
YpaBHEHUM. Y paBHEHNUs, HEPABEHCTBA U CUCTEMBI C ITapameTpamu. [I[puMenenne ypaBHeHNH,
CHCTEM M HEPAaBEHCTB K PEIIEHUI0 MaTeMaTUYEeCKHUX 3a7a4 U 3ajjad U3 pa3IMyHbIX obnacTeit
HAyKH U PEAIbHOM JKU3HU, MHTEPIIPETALINS [TOJIyUEHHBIX PE3YyJIbTaTOB.

DOyHKUUH U rpaduku

['padux xomnosunmu ¢pyHKuu. ['eomerpuueckne o0pasbl ypaBHEHUI U HEPAaBEHCTB Ha
KOOpAMHATHOH miockocTu. Tpuronomerpuueckue GpyHKIMH, UX CBOWCTBA U IpadUKH.
['paduueckue MeTObI PELICHUs] ypaBHEHUH 1 HepaBEeHCTB. | paguueckue MeToIbl peleHus
3aja4 ¢ napaMmerpamu. Mcnonp3oBanue rpadukoB (pyHKIHMHA U1 UCCIET0BaHUS TPOLIECCOB U



3aBUCUMOCTEH, KOTOPbIE BO3HUKAIOT MPH PEIIEHUH 33]1a4 U3 APYIUX Y4eOHBIX IPEIMETOB U
peanbHOU KU3HU.

Hayana maTeMaTH4ecKOro aHajmu3a

[TpumMeHeHHEe TPOU3BOIHON K MCCIEIOBAHNIO (DYHKIIMKA HA MOHOTOHHOCTB M SKCTPEMYMBI.
Haxoxaenrne HanOOIbIIero 1 HAMMEHBIIIETO 3HAYCHHU HEeMTPEPhIBHOW (DYHKIIMU HA OTPE3Ke.
IIpuMeHeHne MPOU3BOJHON U1 HAXOXKACHUS HAUITY4YlIerO PEIICHHs B IIPUKIIAJIHBIX 3aa4ax,
JUISL OTIPEIEJIEHUS] CKOPOCTH U YCKOPEHUS MPOoLecca, 331aHHOr0 (hOpMYIION MK TpaguKoM.
[TepBooOpasHas, OCHOBHOE CBOMCTBO MepBOOOpa3HBIX. [IepBOOOpa3HBIC IIEeMEHTAPHBIX
¢ynkuuii. [IpaBuna HaxoxaeHus nepBooOpasHbix. MaTerpan. 'eomeTpuyeckuii cMbICT
WHTETpasia. Beraucinenue onpeneéHHoro narerpaia mo popmyne Hetorona-Jleioumnma.
[TpuMeHeHne UHTETpaa s HAXOXKACHUS TUTOMAIeH MII0CKUX GUryp u o0bEMoB
reomerpuueckux tei. Ilpumepsl pemennii qudepeHnnanbHbIX ypaBHeHHH. MaTeMaTuueckoe
MOJICIIMPOBAHHE PEATHHBIX MPOIIECCOB C MOMOIIBIO AU(PepeHInaTbHBIX YPAaBHEHUH.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHHMA YYEBHOI'O KYPCA «AJI'EBPA 1
HAYAJIA MATEMATUYECKOI'O AHAJIU3A» (YT JIYBJIEHHBIN YPOBEHD) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHIA

JJUYHOCTHBIE PE3YJIbTATbI

1) rpaIaHCcKOro BOCHUTAHUS: CHOPMUPOBAHHOCTD I'PAXKIAHCKOM MTO3UIIUH 00YUaIOIIerocs
KaK aKTUBHOTO ¥ OTBETCTBEHHOT'O YJI€HA POCCUHCKOTO OOIIECTBA, MPEICTABICHUE O
MaTeMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, ABICHUI, POIIEAYP
rpa)KAaHCKOTO 0011ecTBa (BBIOOPHI, OMPOCHI U IPYTroe), YyMEHHE B3aUMOJIEHCTBOBAThH C
COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C UX (DYHKIUSIMU U Ha3HAUCHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUIMCKON IPaTaHCKON UICHTUYHOCTH, YBAKECHHSI K MPOIIJIOMY U
HACTOAIIEMY POCCUHCKON MaTeMaTUKH, IEHHOCTHOE OTHOLICHHE K IOCTHXKEHUSM POCCHICKUX
MaTEMAaTHKOB M POCCUHCKONW MaTeMaTHUECKOU IIKOJIbI, UCITOIb30BaHUE ITUX JIOCTHKEHUH B
JIPYTUX HayKax, TEXHOJIOTUAX, chepax SKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HaHHE AYXOBHBIX IIEHHOCTEH POCCUICKOT0 Hapoia, CPOPMUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMUsI, STUYECKOTO MOBEJICHUS, CBA3aHHOTO C MIPAKTUYECKUM MPUMEHEHUEM JTIOCTHKEHUIN
HAyKHU U JCATEIHHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOTO BKJIAJ/Ia B TOCTPOCHUE YCTOMUHNBOTO
Oynyuiero;

4) 3¢TEeTHYECKOr0 BOCIIMTAHUS: SCTCTUYECKOE OTHOIICHNE K MUPY, BKITFOUAs 3CTETHKY
MaTeMaTUYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUN, PaCCyKIECHUH,
BOCITPUUMYHUBOCTh K MAaTEMAaTUYECKUM aCTIEKTaM Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) ¢pu3nyecKoro BOCHUTAHUSA: CHOPMUPOBAHHOCTh YMEHHUS PUMEHSITh MAaTEMAaTHUECKUE
3HaHUS B MHTEpEcax 370pOBOro M 0€30macHOro 00pas3a )KHU3HU, OTBETCTBEHHOE OTHOIIEHHUE K
CBOEMY 37I0POBBIO (30POBOE MUTAHKUE, COATAHCUPOBAHHBIM PEKUM 3aHITHI U OTIbIXA,
perymnsipHast pu3ndecKas akTUBHOCTB), GU3MUECKOE COBEPIICHCTBOBAHUE TIPH 3aHATUSIX
CIIOPTUBHO-03/I0POBUTENILHON AESATENbHOCTHIO;

6) TPy10BOT0 BOCIIMTAHMSI: TOTOBHOCTD K TPY/y, OCO3HAHUE LIECHHOCTH TPYI0JIFOOUS, HHTEPEC K
pa3auuHbIM cepam npodecCHoHATBHON ASSITENFHOCTH, CBI3aHHBIM C MATEMATHKON U e€
MPUIOKEHUSIMU, YMEHUE COBEPIIaTh OCO3HAHHBIN BBIOOP OyayIeit npodeccun u
pean30BbIBATH COOCTBEHHBIE )KM3HEHHBIE TNIaHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTHYeCKOMY 00pa30BaHUIO U CaMO0OOpa30BAaHUIO HA MPOTSKEHUH BCEH JKU3HH, TOTOBHOCTh
K aKTUBHOMY YYacCTHIO B PELICHUU TPAKTUYECKUX 33]]a4 MaTEMaTHYECKON HAIPaBICHHOCTH;
7) 3KOJIOTHYECKOr0 BOCTUTAHUSA: CHOPMUPOBAHHOCTD YKOJOTHUECKOW KYJIbTYPbhI, TOHUMaHUE



BIIMSIHUS COLMAIBHO-D)KOHOMUYECKHUX ITPOLECCOB HA COCTOSTHUE NMPUPOJHON U COLMAIIBHON
Cpezbl, 0CO3HAaHUE TII00ATBHOT0 XapaKTepa HIKOJIOTHUECKUX MPOOIeM, OpUCHTALUS Ha
NpUMEHEHHE MaTeMaTHYECKUX 3HaHUH [T pelIeHNs 3a]a4 B 00JIaCTH OKPY>KaIOIIeH Cpepl,
IIJIJAHUPOBAHUE ITOCTYIIKOB U OLIEHKH UX BO3MOYKHBIX ITOCJIEICTBUM Il OKPYXKAIOLEH CPEMbL;
8) HEeHHOCTH HAYYHOTr'0 MO3HAHUS: CHOPMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BHTHUSI HAYKH M OOLIECTBEHHOM MPAKTUKH, TOHUMAaHNE
MaTeMaTHYECKOM HAyKH KakK c(hepbl YeIIOBEUECKOM NesITeTbHOCTH, ITANOB €€ pa3BUTHUS U
3HAYMMOCTH U1 Pa3BUTUS LIMBWIM3ALUHU, OBJIAICHUE A3BIKOM MAaTEMAaTUKU U MATEMATUIECKOU
KYJIbTYpPOH KaK CpPEICTBOM IIO3HAHMS MUPA, TOTOBHOCTb OCYLIECTBIIATD IIPOCKTHYIO U
HCCIIEI0BATEILCKYIO ACATEIbHOCTh NHANBUAYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS
Ba3oBble JJornueckue aeiicTBu:

BBISBIIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IIPU3HAKA MaTEMaTHUECKUX OOBEKTOB, IOHATHH,
OTHOILEHUH MEXy HOHATUAMHU, (POPMYIMPOBATH OINPEICIICHUS IOHATUH, YCTaHABIMBATh
CYLIECTBEHHBIN MPU3HAK KIACCU(PHUKALIMH, OCHOBAHUSA AJIs1 0000IEHHS U CPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34;

BOCIIPMHUMATh, (HOPMYIUPOBATh U MPE0OPa30BbIBATE CYXKJIEHUS: YTBEpAUTEIbHbIE U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE,

BBISIBJIATh MaTEMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHUs B (haKTax, JaHHbIX,
HaOJIOACHUAX U YTBEPKACHUSX, IPeAaraTh KpUTEpUH JUIsl BBISIBICHUS 3aKOHOMEPHOCTEH 1
MNPOTUBOPEUHNL;

JIeJIaTh BbIBOJIbI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, T€AYKTUBHBIX U UHAYKTHBHBIX
YMO3aKJII0YEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CAMOCTOSITENILHO J10KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUM (IIpsIMbIE U OT
IIPOTUBHOT0), BEICTPAaUBATh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEDBI,
000CHOBBIBAaTh COOCTBEHHBIE CYXKIACHHS U BHIBOJIBI;

BbIOMpaTh cr1oco0 pereHus yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BApPUAHTOB PELICHMS,
BBIOMpATh HanOoJIee MOAXOAAIIHNHA C Y4ETOM CaMOCTOSATENBHO BbIIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBarebCKkue AeHCTBUSA:

MCIIOJIb30BATh BOMPOCHI KaK UCCIIEI0BATENIbCKII HHCTPYMEHT MO3HaHUsI, (DOPMYIUPOBAThH
BONPOCHI, GUKCHUPYIOIIHE TPOTUBOpPEUHE, TPOOIIeMy, YCTaHABIMBATh UCKOMOE U IaHHOE,
dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIUIO, MHEHHE,

MIPOBOJUTDH CAMOCTOSATENBHO CIIJIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEAOBAHUE M0 YCTAHOBJICHUIO
0COOCHHOCTEH MaTeMaTH4ecKoro 00beKTa, IBJICHHUS, TPOLIeCCa, BHIIBICHUIO 3aBUCUMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITENIbHO (hOpPMYITUPOBATH 000OIIEHHS M BBIBOJIBI 10 PE3YJIbTATaM MPOBEAEHHOTO
HaOJIOZICHUS, MCCIIEIOBAHUS, OIIEHUBATh JIOCTOBEPHOCTD MOJTYYEHHBIX PE3yIbTaTOB, BRIBOJIOB U
000011eHIT; TPOTHO3UPOBATh BO3MOKHOE PAa3BUTHE TIPOIIeCca, a TAaK)KE BBIBUTATh
MPEAIIONO0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSX.

Pabora ¢ nnopmanmeii:

BBISBIIATH 1€(UIMTHI UH(POPMAIIUHU, TaHHBIX, HEOOXOIUMBIX JUI OTBETA HA BONPOC U JUIS
peleHus 3aJa4uu;

BBIOMpPATh MH()OPMAIHIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJIM3UPOBATH,
CHCTEMaTH3UPOBATh U MHTEPIIPETUPOBATH HH(OPMALIHUIO PA3INYHBIX BUI0OB U (HopM
IIPEJICTaBIICHHUS],



CTPYKTYpUPOBATh HH(OPMALIKIO, TPEICTABIATH €€ B pa3IMuHbIX (hopMax, UJUTIOCTPUPOBATH
rpadu4ecKky; OLIEHUBATh HAAEKHOCTh MH()OPMAIMH IO CAMOCTOSATENIBHO C(HOPMYITUPOBAHHBIM
KPUTEPUSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
OO0menne:

BOCIIPUHUMATL U q)OpMYHI/IpOBaTb CYKACHUA B COOTBCTCTBHU C YCJIOBHUAMU U LECIAMU O6H.[CHI/I$I,
SAICHO, TOYHO, 'PAMOTHO BbIpaXaTb CBOIO TOYKY 3pCHUA B YCTHBIX U IIMCbMCHHBIX TCKCTAX,
JlaBaTh IOSCHEHHUS 110 X0y pELIeHUs 3a/1a4i, KOMMEHTUPOBATh IIOJIy4CHHBIA pE3yibTaT;

B X0JI€ 00CYX/ICHUs 33/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYKIaeMOI TeMbI, TPOOIEMBI,
peL[IaeMOfI 3aa4u, BbICKA3bIBATh UACHU, HALICIICHHBIC HA MOUCK PCIICHUS, COIIOCTABJIATH CBOU
CYKACHUA C CYXKACHUAMHA APYIUX YHaCTHUKOB AWaJIOora, 06Hapy)KI/IBaTB pPa3siiniauc u CXoACTBO
HO3UIIA, B KOPPEKTHOU opme POpMyIHPOBATh Pa3HOTIACHS, CBOU BO3PAKCHUS;
IPE/ICTABIATh PE3YJIbTAThI PEIICHHS 3a1a4H, SKCIICPUMEHTA, UCCICAOBaHMUS, IPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (POPMAT BBICTYIUICHHS C YIETOM 3a/1a4 IPE3CHTAINN 1
0COOEHHOCTEHN ayAUTOPHH.

PeryisiTuBHBIC yHMBepcaibHble y4eOHbIe AeiicTBUS

Camoopranusauus:

COCTABIIATH TIJIaH, AITOPUTM PELICHUS 33]]a4H, BEIOUPATh CIIOCO0 pelIeHUs ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOW MH(pOpMALIUK.

CaMOKOHTPOJIb, SMOLHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBbIKaMU IIO3HABATEJILHOM peIeKCUN KaK OCO3HAHUS COBEpLIAEMBbIX ACHCTBUM 1
MBICIIUTENIBHBIX TPOIIECCOB, UX PE3YJIBTATOB, BIAJETh CIOCOOaMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U Pe3yabTaTa PEHICHNs MAaTeMaTHYECKOW 3aJ1auu;

NPEIBUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh NP PEIICHUH 3a/1a41, BHOCUTD
KOPPEKTHBHI B IS TEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, TAHHBIX, HAWJICHHBIX OIIHOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE PE3YJIbTaTa NN M YCIOBHSIM, OOBSICHATH IPUIUHBI JOCTIKEHUS HITH
HEJIOCTHKECHHUS PE3YJIbTAaTOB ACATEIbHOCTH, HAXOIUTH OIMHMOKY, TaBaTh OIIEHKY
NpUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ITeJIbHOCTD:

MOHUMATh U MCIIOJIb30BaTh MMPEUMYIIECTBa KOMaHIHOW U HHIUBUIYaJIbHON paObOTHI TIPH
peleHnH y4yeOHBIX 3a/1a4, IPUHUMATD 11eJIb COBMECTHOM J1eATeIbHOCTH, IUIAHUPOBATh
OpraHu3alMI0 COBMECTHOM pabOoThI, paclpeaesisaTh BUbI padoT, J0roBapuBaThCs, 00CYX/1aTh
npoliecc 1 pe3yabTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIFOACH;

y4acTBOBAaTh B IPYMIOBBIX opMax paboTsl (00CyKIeHNs, 0OMEH MHEHHUH, «MO3TOBbIE
HITYPMBI» U UHBIE), BBIITOJIHATH CBOIO YaCTh pabOTHl M KOOPAUHUPOBATH CBOM JEHCTBUS C
JPYTUMH YI€HAMH KOMaH/Ibl, OLIEHUBATh KAY€CTBO CBOETO BKJIaJa B OOIIHIA MPOAYKT 110
KPUTEPHSIM, CHOPMYIHPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBUSI.



IMPEJIMETHBIE PE3YJIBTATDBI

K kxoniy o6y4yenus B 10 kjacce o0yJarOnIUiics MOJIYIHUT CISAYIOIINE MPEIMETHBIE PEe3yJIbTaThl
10 OTJICTIBLHBIM TEMaM pabodeii MporpaMMbl y4eOHOTO Kypca «Anredpa v Hadasa
MaTEMaTHYECKOr0 aHAJIN3a:

Yucaa ¥ BLIYUCTICHUS

CBOOOJIHO ONEpUPOBATH MOHATHSAMU: PAITMOHATBHOE YUCIIO, OECKOHEYHAs TIEPUOIUYECKAs IPOOb,
MIPOLICHTHI, HPPAITMOHATBHOE YHCII0, MHOKECTBA PAIIMOHAIIBHBIX M JICHCTBUTEIIbHBIX YHCET,
MOI[YJIB I[CFICTBHTGHLHOFO qucJia,

NPUMEHSATH JPOoOU M MPOLEHTHI [Tl PEIICHHUS MPUKIIAJIHBIX 33124 U3 Pa3IMYHbIX OTpaciieit
3HAHUU U pearbHOH KU3HU; TPUMEHSATH IPUOTMKEHHBIC BBIYUCICHUS, TIPABUIIa OKPYTIICHUS,
IIPUKUJIKY U OLICHKY pe3yJIbTaTa BBIYMCIICHUI;

CBOOOIHO OMEPUPOBATH TIOHATHEM: CTETICHb C I[EJIBIM TOKA3aTeNIeM, UCIIOIh30BaTh MOIXO/ISIIIYIO
q)OpMy 3alInucu I[eﬁCTBHTeHBHBIX qucea 4Jid pemeHI/m HpaKTI/I‘IGCKI/IX 3a1a4 U HpeI[CTaBJIeHI/ISI
JTAHHBIX; CBOOOHO ONIEPUPOBATH MOHATHEM: apU(METHYECKHI KOPEHb HATYypPAJIbHOM CTETICHH;
CBO6OI{HO OHGPI/IpOBaTI) IIOHATUEM:. CTCIICHB C paIII/IOHaJIBHI)IM IIOKa3aTeJICM,

CBO6OI{HO OHGPI/IpOBaTI) IIOHATUSMU . JIOFapI/I(i)M qucia, 1€CATUYHBbIC 1 HaTypaJn,Hme
JIOFapI/I(i)MI)I; CBO6OI[H0 OHGpI/IpOBaTB IIOHATUSAMU . CI/IHyC, KOCI/IHyC, TaHT'CHC, KOTaHI'CHC
YHCIIOBOTO apryMEHTa; ONEPUPOBATh MOHATUSIMU: ApKCUHYC, apKKOCHHYC U apKTaHTE€HC
YHUCJIOBOT'O apTyMEHTA.

YpaBHeHHs] M HEPABEHCTBA:

CBOOOJIHO ONEPUPOBATH MOHATHIMMU: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO, PABHOCUIIbHBIE
YpaBHEHUS U ypaBHEHUS-CIIEJICTBUS, PABHOCUJIbHbIE HEPABEHCTBA; IPUMEHSATh Pa3IUYHbIE
METO/Ibl PEIIEHNUS PALIMOHAIBHBIX U APOOHO-PALlMOHATIBHBIX YpaBHEHUH, IPUMEHSITh METO
MHTEPBAJIOB JIJIsl pELIEHHS HEPAaBEHCTB; CBOOOIHO ONEPUPOBATH MOHATUSAMU: MHOTOUYIEH OT
OJTHOW TIEPEMEHHOM, MHOTOWIEH € IeJIbIMU K03 puiinenTaMu, KOpHA MHOTOWIEHA, IPUMEHSTh
JIeJIeHe MHOTOUJIEHa Ha MHOTOUJIEH C OCTaTKOM, TeopeMy besy u reopemy Buera st pemienus
3a/1a4; cBOOOIHO ONIEPUPOBATh MOHATHAMU: CHCTEMA JIMHEWHBIX YpaBHEHUH, MaTpHIIa,
OTNpeAENUTENb MAaTPUILIBI 2 X 2 U €0 TeOMETPUUYECKUNA CMBICT, UCIIOJIb30BAaTh CBOMCTBA
onpeAenuTens 2 X 2 i BBIYUCICHUS €ro 3Ha4€HUs1, IPUMEHATh ONPEAETUTENN I PeIieHus
CUCTEMBI JINHEWHBIX YpaBHEHUH, MOJIEJINPOBATh PEAJIbHBIE CUTYALUU C TIOMOIIBIO CUCTEMBI
JMHEHHBIX YpaBHEHUMN, UCCIIE0BATH TIOCTPOEHHBIE MOJIEIIN C IIOMOILBIO MATPUI] U
OIpEeACINTENEH, MHTEPIIPETUPOBATH MTOJIYYEHHBIN PE3YJIbTAT; NCIIOJIb30BaTh CBOMCTBA JEHCTBUIM
C KOPHAMH 11 IpeoOpa30BaHus BBIPAXKEHUN; BBINOIHATh IPEOOpa30BaHMsI YMCIOBBIX
BBIPAXECHU, COEPIKALUX CTENEHH C PallMOHAIbHBIM II0KA3aTEeJIEM; HCII0JIb30BaTh CBOMCTBA
Jorapu¢MoB 11 IpeoOpa3oBaHus Jorapu(pMUIECKUX BbIPAXKEHUI; CBOOOHO ONEPUPOBATH
HNOHATUSAMU: HppalOHANIbHBIE, IOKA3aTeNIbHbIE U JIOrapu(pMUUECKUE YPaBHEHUS, HAXOAUTh UX
pELIEHNUS C TOMOIIBIO PABHOCWIIBHBIX IIEPEX0I0B MIIM OCYILECTBIISS IPOBEPKY KOPHEH;
IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE (POPMYJIIBbI I TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHX BBIPAKEHMI; CBOOOIHO OMEPHPOBATH OHATHEM: TPUTOHOMETPUUYECKOE
ypaBHEHHE, IPUMEHITh HEOOXO0IUMbIE (POPMYIIBI IS PELLICHUS] OCHOBHBIX THIIOB
TPUTOHOMETPUUYECKUX YPaBHEHUH; MOJIETUPOBATh PeaIbHbIE CUTYAIlUH Ha S3bIKE aareOpsl,
COCTaBIIATh BBIPAXKECHMSI, ypAaBHEHNS1, HEPABEHCTBA 10 YCIIOBUIO 33]1a4M, UCCIIEI0BATh
MOCTPOEHHBIE MOJIEIN C MCTIOIb30BAaHUEM allliapara ainreopsl.

DyHKUUHN U TPaPUKH:

CBOOOJHO ONEPUPOBATH MOHATUAMU: (DYHKIMSA, CIIOCOOBI 3a1aHns (QYHKIINU, B3AUMHO OOpaTHbIE
GbyHKIMHM, KOMITO3uus QyHKIUH, rpaduk GyHKINH, BHIIOIHATh dJIEMEHTapHbIE



npeoOpa3zoBanusi rpaduKoB (PYHKITUH;

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: 00IaCTh ONMPEACTICHHUS U MHOXKECTBO 3HAYCHUN (DYHKIINH,
HYIHM (QYHKIIH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: YETHBIC M HEUETHBIC (PYHKILIUH, IEPUOANYECKHE QYHKIINH,
IPOMEXYTKH MOHOTOHHOCTH (DYHKITHH, MAKCUMYMBbl 1 MUHUMYMBI ()YHKIIMH, HAUOOJIbILEE U
HaMMEHbIIIee 3HaUeHUE (PYHKIMH HA TIPOMEXYTKE; CBOOOTHO ONIEPHPOBATH MOHATHIMMU:
cTerneHHast pyHKIHS ¢ HATypaJIbHBIM U IEJIBIM MTOoKa3aTesaeM, Tpaguk cTeneHHoN QpyHKIIH ¢
HATypaJbHBIM U IEJIBIM TIOKa3aTesaeM, Tpaguk KOpHs n-0if cTeneHn Kak GyHKIUKU 00paTHON
CTETICHU C HATYPaJbHBIM ITOKA3aTelIeM; ONEPUPOBATh MOHATHAMU: JIMHEHHAS, KBaApaTHYHAS U
NpoOHO-THHEHHas (PYHKIMH, BBIITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHUE U IIOCTPOCHUE UX
rpaduKoB; CBOOOIHO ONEPUPOBATH MOHATUSAMU: TIOKA3aTENbHAS U Jorapupmmuyeckas GpyHKIuH,
UX CBOMCTBa M rpadMKH, HCIOIB30BaTh UX TPa(UKH I PEHICHHs yPaBHEHHIA; CBOOOHO
OIIEpUPOBATH MOHATUSIMU: TPUTOHOMETPUYECKAst OKPYKHOCTb, OIPE/IeTICHUE
TPUTOHOMETPHUYECKUX (DYHKIMH YHCIOBOTO apryMEeHTa; MCIIOIb30BaTh rpaMKu (QYHKIIUH 1151
MCCIIEJOBAaHHS POLIECCOB M 3aBUCHMOCTEH NP PEIICHNH 3314 U3 IPYTUX Y4eOHBIX PEIMETOB
U peasibHOM KHU3HH, BBIPAXKATh (POpMylaMH 3aBHCHMOCTH MEXI1Y BETHUNHAMH;

Havajia MaTeMaTH4Ye€CKOIo aHAJIHu3a:

CBOOOJTHO OTIEPHPOBATH MOHATHIMHU: apU(YMETHUECKAsI U TEOMETPHUECKas IIPOTPeccHs,
0ecKkOHEYHO yObIBarolIasi TeOMeTpuuecKas pOrpeccusi, TMHEHHBIN 1 KCIIOHEHIIMAIbHBIN pOCT,
(dopMyJia CII0XKHBIX IIPOLIEHTOB, UMETh MIPEICTABICHUE O KOHCTAHTE; NCII0JIb30BaTh IPOIPECCUU
JUISI pEIIEHUs PeAJIbHBIX 3aj1a4 MPUKIIAJHOTO XapaKTepa; CBOOOIHO ONEpUPOBATh OHATUSMU:
II0CJIEI0BATENIBHOCTD, CIIOCOOBI 3a/1aHUs IOCIIEA0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE
IIOCJIEA0BATENBHOCTH, [IOHUMATh OCHOBBI 3aPOKICHH MAaTEMaTHYECKOIO aHAJIN3a KaK aHAJIN3a
0ECKOHEUHO MaJIbIX; CBOOOTHO OTIEPUPOBATH MOHATHIMU: HETIPEPHIBHBIE (DYHKIHH, TOYKH
paspeiBa rpaduka GyHKIMH, aCHMOTOTHI Tpaduka GyHKIIH;, CBOOOTHO ONIEPUPOBATH MOHATHUEM:
(byHKLUs, HETIPEpbIBHAS HA OTPE3KE, IPUMEHATh CBOMCTBA HEMPEPhIBHBIX (DYHKIMH 115
peleHus 3aa4; CBOOOHO ONEpUPOBATh NOHATUAMMU: IIEpBasi U BTOPasi HPOM3BOIHbIE (DYHKIIUHY,
KacaTeabHas K rpaduky (pyHKIMH; BBIYUCISATH IPOM3BOIHBIE CYMMBI, IPOU3BEIEHUS, YACTHOTO
Y KOMITO3UIIMHU JABYX (DYHKIIMIA, 3HATh IPOU3BOIHBIE JIEMEHTAPHBIX (YHKINN; HCIOIb30BATh
reOMEeTPUUECKUN U (PU3NYECKUI CMBICI IPOU3BOAHOM JJIsl pEeLIeHUS 3a1a4.

MHoskecTBa M JIOTHKA:

CB06OI[HO Ol'IepI/IpOBaTB IIOHATUAMU: MHOXKECTBO, OHGpaIII/II/I HaJ MHOXXECTBaMU, UCIIOJIb30BAaTh
TeopeTHKO-MHO)KGCTBGHHBIfI annapaT JJIA OITMCAaHUA peaanHx npoueccma 158 ﬂBHGHI/IfI, HpI/I
pelIeHu  3a/1a4 U3 IPYruX y9eOHBIX MPEIMETOB; CBOOOTHO OTIEPUPOBATH MTOHSATUSIMU:
ompeiesieHue, TeopeMa, ypaBHEHHE-CIIEICTBHUE, CBOMCTBO MAaTEMAaTHYECKOTO 00BEKTa,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIC YPABHEHUS U HEPABEHCTBA.

K koHy o6yuenus B 11 ki1acce o0ydaroniuiics NoayduT CEAYIOUINE TPEIMETHbIE PE3YIbTaThl
10 OTJENIBHBIM TeMaM pabodel mporpamMMbl yueOHOro Kypca «Anredpa 1 Hadaja
MaTEeMaTHYECKOr0 aHAJIN3a»:

Yuciia 1 BBIYUCICHUSA:

CBOOOHO ONEpUPOBATH MOHATUSMU: HATYypaJIbHOE U 11€JI0€ YHCII0, MHOKECTBA HATYypPAJIbHBIX U
LEJIBIX YHCEII, UCITONIB30BaTh MpU3HaKK aenuMocTH nensix yncen, HOZl nu HOK HarypaibHbIX
YHCell JAJIs peleHus 3a7a4, IPUMEHATh alnropuT™ EBkinia; cBOOOJHO onepupoBaTh NOHATHEM
OCTaTKa M0 MOJYJIIO, 3alIMChIBAaTh HATypaJbHbIE YACIA B PA3JIUYHBIX O3ULIMOHHBIX CUCTEMAX
CUMCIIEHUS; CBOOOIHO ONEPUPOBATh MOHATUSAMU: KOMIUIEKCHOE YHCIIO U MHOXKECTBO
KOMIUIEKCHBIX YMCEI, MPEICTaBISITh KOMIIJIEKCHBIE YHCIia B alNredpandeckon u



TPUTOHOMETPUIECKOM (hopMe, BBITIOJIHATH apu(PMETHUECKUE OTIepallu ¢ HUMH U U300pakaTh HA
KOOPAWHATHOW IJIOCKOCTH.

YpaBHeHUs] 1 HEPABEHCTBA: CBOOOHO OMIEPUPOBATH OHITUSIMHU: UPPALUOHAILHBIC,
MOKa3aTeIbHbBIC U JIOTapH(PMUUECCKHE HEPABCHCTBA, HAXOJUTh UX PEIICHHSI C TTOMOIIHIO
PaBHOCUJIBHBIX TIEPEX0JI0B; OCYIIECTBIISITh OTOOP KOPHEH NMpU pelieHuH TPUTOHOMETPUUECKOTO
YpaBHEHHUS; CBOOOTHO ONEPUPOBATH MOHITHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, TPUMEHSITh
HeoO0XxoauMbIe (POPMYJIIBI IJISl PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;
CBOOOJHO OTEPUPOBATH MOHATUSMU: CUCTEMA U COBOKYITHOCTh YPaBHEHUN U HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CIIEICTBHSI, HAXOUTh PEIICHUS CUCTEMbI U COBOKYITHOCTEH
paloHaIbHbBIX, UPPALMOHATIBHBIX, TOKA3aTENbHBIX U JIOTApU(MUYECKUX YPaBHEHUN U
HEPABEHCTB; PelllaTh PallMOHAIbHbBIE, UPPALIMOHANIbHEIE, [TOKA3aTeIbHbIE, TIOTapU(PMUUECKHIE U
TPUTOHOMETPHYECKHUE YPAaBHEHUSI U HEPABEHCTBA, COepKalllie MOIYJIM U TTapaMeTphl;
MPUMEHSTH rpapuuecKkue METO bl Jis PELICHUs] ypaBHEHUI 1 HEPaBEHCTB, a TaKXkKe 3ajay ¢
napaMeTpamu; MOJEIMPOBaTh peallbHbIe CUTYallUU Ha SI3bIKE aNreOphl, COCTABISATH BhIPAXKECHHUS,
YpaBHEHHUS, HEPABEHCTBA U UX CUCTEMBI MO YCIOBUIO 3aJIa4H, UCCIIEIOBATh MOCTPOCHHBIE
MOJIEJIH C MCIOJIb30BaHUEM arrmapaTa anreOpbl, HHTEPIPETUPOBATDH MTOJYUCHHBIH pe3ynbTar.

DYyHKIUUHA U TPaPUKH:

CTPOUTH TPAPUKH KOMIO3HIINU (PYHKIUH C TOMOIIBIO JIEMEHTAPHOTO HCCIIEJOBAHUS M CBOICTB
KOMITO3UIIUH IBYX (PYHKLMH; CTPOUTH FreOMeTprudeckue o0pas3bl ypaBHEHUI U HEPAaBEHCTB Ha
KOOPJIMHATHOMH MJI0CKOCTH; CBOOOTHO ONEPUPOBATH MOHATHIMU: TPpaQUKH TPUTOHOMETPHUUECKUX
GyHKIMH; TPUMEHATH QYHKINHU JJIs1 MOACTHPOBAHNUS M UCCIICIOBAHUS PEATbHBIX MPOIECCOB.

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

UCTIOJIB30BaTh MPOU3BOIHYIO JIJIsl HCCIIEOBAHUS (YHKIIMU HA MOHOTOHHOCTD U DKCTPEMYMBI;
HAXOJUTh HanOOJIbIIIee U HAUMEHbIIee 3HaUeHHsI (DYHKIIMH HEMPEPHIBHOW Ha OTPE3KE;
MCIIOJIB30BAaTh ITPOU3BOAHYIO JIUISl HAXOK/ICHUS HAWITY4YILIEro PELICHUS B IPUKIIAHBIX, B TOM
YHCJIE COLMATIbHO-O)KOHOMHUYECKHUX, 3a/1a4aX, IS ONPEACICHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOro (opMysoi Ui rpadukoM; CBOOOJHO ONEPUPOBATH OHATUAMHU:
nepBooOpasHas, onpeAeaEéHHbI HHTErpall, HAaXOAUTh NEPBOOOPa3HbIE 3JIEMEHTAPHBIX (PYHKIIMH
Y BBIYUCIIATH UHTErpai 1o gopmysne HoroTona-JIeiiOHMIA; HAXOAUTD TUIOLIAIU TUIOCKUX (PUTYP
1 00BEMBI TEJI C TOMOIIBIO MHTErpaja; UMETh MPEICTaBICHHE O MATEMAaTHYECKOM
MOJIEJIMPOBAaHUH Ha IIPUMeEpE cocTaBiIeHUs NudPpepeHnanbHbIX YpaBHEHUN; peliaTh
MPUKIIAIHBIE 33]1a4M, B TOM YHUCJI€ COLIMATbHO-3KOHOMHUYECKOT0 U (PU3NYECKOTO XapaKTepa,
CPEICTBaMHU MaTEMATUYECKOTO AHAIIU3A.

TEMATHYECKOE INTAHUPOBAHUE
anredpa ¥ Hayaia MaTeMaTH4eckoro aHaiusa 10k
no yueOHuKy aBTopoB: A. I'. Mepansk, [{. A. Homuposckuii, B. M. [Tonskos;

nox pen. B. E. Ilomonbckoro 4 yaca B Henenmto (Bcero 136 yacos)

Neri/m | HaumenoBanue KonngectBo yacoB DJeKTPOHHBIE
pa3zienoB U TEM (uudpoBsbie)
IPOTPaMMBI o0pazoBaTebHbIE

Bcero | Kontponsnsie | [Ipaktndeckue | PECYPCHI




paboThl

paboThI

[ToBTOpEHME
MaTepuana 9 knacca

1

0

[ToBTOpEHME U
pacILIMpEeHNE CBEICHUI
0 MHOXXECTBAX,
MaTeMaTU4YeCKON
JIOTUKE ¥ QYHKITHSIX

20

2

0

Crenennast yHKIUS

21

Tpuronomerpuueckue
byHKIIMN

30

Tpuronomerpuueckue
YPaBHEHHUS U
HEPABEHCTBA

23

[IpousBoaHas u e€
MIPUMEHEHUE

31

[ToBTOpEHUE U
cHUCTeMaTU3alus
yueOHOro Marepuana

OO011ee KOJIMYECTBO YaCOB 110
IporpaMMme

136

10 anre6pe M HayaJlaM MaTeMaTH4ecKoro aHanusa B 11 Ki1.

o yueOoHuky aBTopoB: A. I'. Mepzisik, JI. A. Homuposckuii, B. M. [onsikos;

nox pex. B. E. [Togonbckoro 4 yaca B Hepenmto (Bcero 136 dacoB)

Neri/m | HaumenoBaunue KomnuectBo wacos DNEeKTPOHHBIE
pa3ziesoB U TEM (udpoBbIe)
IPOrPaMMBI oOpa3oBaTebHbIE

Bcero | Konrpomnbnsle | [Ipaktuueckue | PECYPChI
paboThI paboThI

1 IToBTOpEeHNE 5 1 0
matepuana 10 kiacca

2 [TokazarenpHas 1 37 2 0
norapudmmuyeckas
byHKIUN

3 WuTerpan u ero 14 1 0
MIPUMCHCHUE

4 KommekcHpie uncna | 13 1 0

5 MeTop! pemieHus 13 1 0
YpaBHEHUU U
HEPaBEHCTB.

6 3anauu ¢ 10 0 0
napamMeTpamu

7 HarypanbHsle u 10 1 0
TeJTbIe YHCIIa

8 [ToBTOpEHME 1 34 1 0




CHCTEMaTU3aLus
y4eOHOro MaTepuaia

O01ee kommuecTBO yacoB o | 136 7 0
porpaMme

YUEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI U YUEHUKA

y4aeOHHK: anreOpa v Hadajga MaTeMaTudeckoro ananusa 10xm., 11k

A.T. Mepznsk, . A. Homuposckuit, B. M. Ilonsikos;

nox pea. B. E. [lononsckoro

METOJNYECKUE MATEPUAJIBI JIUTS YUUTEJLA

Metoanueckue mocoOus Mo JaHHBIM Y4eOHUKaM

[MNPPOBLIE ObPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET




