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INOACHUTEJIBHAS 3AIINCKA

Y4eOHbIil Kypc «AnreOpa W Hayala MaTeMaTHYECKOTO aHaIHM3a» SBISACTCS OJHUM U3
HamOoJiee 3HAYMMBIX B MPOTPaMME CPEAHEro OO0IIero oOpa3oBaHUs, TMOCKOIBKY, C OIHOU
CTOPOHBI, OH 00eCTeurnBaeT HHCTPYMEHTAIbHYIO 0a3y AJisl U3y4eHHUsl BCEX €CTECTBEHHO-HAYUHBIX
KypPCOB, a C IPYroi CTOPOHBI, POPMHUPYET TOTUUECKOE U aOCTPAKTHOE MBIIIJICHHE 00YYarOMINXCs
HA YypOBHE, HEOOXOAMMOM JJisi OCBOCHHS WH(MOPMATHUKH, OOIIECTBO3HAHUS, WCTOPHH,
CIIOBECHOCTH W JPYTHX JHCHUIUIMH. B paMkax JaHHOTO y4eOHOTO Kypca OOydJaromiuecs
OBJIaJICBAIOT YHHUBEPCAIbHBIM SI3HIKOM COBPEMEHHOW HayKH, KoTopas (opMmyiaupyeT cBOU
TOCTHKEHHS B MAaTEMaTU4YeCKOi popme.

Y4eOHbIl Kypc anreOpbl U Hadall MATEMATHYECKOTO aHAIM3a 3aKJIaJbIBAE€T OCHOBY IS
YCIEITHOTO OBJIAJICHUs 3aKOHAMU (DPU3UKH, XUMHUH, OUOJIOTHH, TOHUMAHHsI OCHOBHBIX TCHICHIIUMA
pa3BUTHUA PKOHOMUKH U OOLIECTBEHHOW >KHU3HH, MO3BOJIIET OPUEHTHUPOBATHCS B COBPEMEHHBIX
UGPOBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIIOJIb30BAaTh WX I JajbHEHIIero
o0pa3oBaHUs U B IOBCEIHEBHOM XM3HU. B TO e BpeMsi OBlaJicHHe aOCTPAKTHBIMH U JIOTUYECKU
CTPOTUMHU KOHCTPYKIUSAMH anreOpbl U MaTeMaTHUECKOTO aHAJIM3a Pa3BUBAET yMEHUE HAXOIUTh
3aKOHOMEPHOCTH, 000CHOBBIBATh HICTUHHOCTb, JJOKA3bIBaTh YTBEPKACHHS C TOMOUIbI0 HHAYKIUU
U paccyXaaTh JeAyKTUBHO, MCMOJIb30BaTh 0000IIEHIE U KOHKPETU3AIHNIO, a0CTparupoBaHue u
aHAIOTHIO, (POPMHPYET KPEaTUBHOE U KPUTHUECKOE MBIITUICHHUE.

B xone u3ydenus yueOHOro kypca «Ausredbpa M Hayajda MaTeMaTHYECKOTO aHalIu3a»
oOydaromiyecss MOJy4YaloT HOBBIM ONBIT pPEIIeHUs MPHUKIAIHBIX 3a]a4, CaMOCTOSTEIbHOIO
MOCTPOCHUS MaTEeMaTHYEeCKHX MOJIEJe peaNbHbIX CUTYyallMid, WHTEPIPETAlHUUd MOTy4YEHHBIX
peuieHui, 3HaKOMATCSI ¢ MMPUMEpPaMU MaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MpUpOAE, HAyKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMATHYECKUMU OTKPHITHSIMH U UX aBTOPAMH.

VYueOHbII Kypc 00J1alaeT 3HAYUTEIBbHBIM BOCIUTATEIBHBIM MOTEHIIMAIOM, KOTOPBIA
peanusyeTcs Kak uepe3 YUeOHBIM MaTepHals, CIIOCOOCTBYIOMIMK (HOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U uepe3 cheuupuky y4eOHOH  JesATeNbHOCTH, Tpedyromei
NPOJODKUTETFHOW  KOHIEHTPAllMd  BHUMAHUS, CaMOCTOATEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 32 MOJYUYEHHBIN pe3yJIbTar.

B ocHoBe Meroauku oOydeHus anrebpe M HayajsaM MaTEeMaTHYECKOTO aHajau3a JICKHUT
NEeSTEIbHOCTHBIN MPUHIIUT 00yUYeHUSI.

B ctpykType yuebHOro Kypca «Anrebpa U Hadyaga MaTeMaTHYECKOTO aHAIM3a» BBIJCIICHBI
CIICTYIOIINE COJIEPKATEIIPHO-METOUYECKHe JTHHUA: «Uucina u BbIMHCICHUS», «DyHKIUN U
rpaduxm», «YpaBHEeHUs U HepaBeHCTBa», «Havana MatemaTnueckoro ananuza», «MHoOecCTBa U
Joruka». Bce OCHOBHBIE COZIepKaTENbHO-METOUUECKHE JIMHUN U3y4atoTCs Ha MPOTSHXKEHUH IBYX
7eT o0ydeHHUs Ha YPOBHE CpeTHEro 00IIero oopa3oBaHus, €CTECTBEHHO IOTOIHSIS IPYT ApYyra U
MOCTENIEHHO HACHIIMAsICh HOBBIMH TEMaMH W pasnenaMu. [laHHBIN y4eOHBIH Kypc SIBISETCS
MHTETPaTUBHBIM, TOCKOJBKY OOBEIUHSET B cebe coaep)kaHhe HECKOJbKHUX MaTeMaTHUYeCKHX
TUCIUIUINH, TaKUX Kak anreOpa, TPUrOHOMETpPHsI, MaTeMaTUYECKHUI aHaIn3, TEOpHUsS MHOXKECTB,
MaTeMaTHueckas Joruka u apyrue. [lo mepe Toro kak oOydarommecs OBiIajeBaloT BcE Ooiee
HIMPOKUM  MaTeMaTHYeCKMM  ammapaToM, Yy HHUX TIOCIeIoBaTelbHO (opmMupyercs u
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTUYECKYI0 MOJIENb PeaibHOM CUTyalluu, IPUMEHATh
3HAaHMS, TOJY4YCHHbIE TMPH U3YYEHUH Y4YeOHOTO Kypca, HJs pEIIeHUs CaMOCTOATEIbHO
c(hOpMyJIUPOBAHHON MaTEeMAaTHYECKOM 3a/1a4H, a 3aTeM HHTEPIIPETUPOBATH CBOW OTBET.



ConeprxaTenpHO-MeTOANMYEeCKast TMHUS «HucIa 1 BBIYUCICHUS» 3aBepiIaeT (OpMHPOBAHNE
HaBBIKOB HUCIOJIb30BAHUS JIEHCTBUTENBHBIX YUCEN, KOTOPOE ObUIO HA4aTO HA YPOBHE OCHOBHOIO
oOmiero obpazoBanus. Ha ypoBHe cpeanero obuiero oopa3oBaHusi 0coboe BHUMaHUE yAemseTcs
(OPMHPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIUYMCIICHHUH, BKIIOYAIONINX B Ce0sl MCIOJIb30BAHUE
pa3nuyHBIX (GOPM 3amUCH YHWCIA, YMEHWE JeNaTh NPUKUAKY, BBIIOIHATH NPHOIMKEHHbIE
BBIUUCIICHUS, OLEHUBATh YUCIIOBBIE BBIPAXEHHUs, padOTaTh ¢ MAaTEMATUYECKMMU KOHCTAHTaMH.
3HaKoMble 00YYarOIMMCs] MHOXKECTBA HATYPAJIbHBIX, LIEJIbIX, PALIMOHATBHBIX U AEHCTBUTEIBHBIX
4yycel JOMOJIHAKOTCS MHOXECTBOM KOMIUIEKCHBIX 4YMCEN. B KaXkaoM M3 3TUX MHOMKECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE €My Crelu(puyecKre 3aadyd W OmNepaliu. JeJICHUEe HaIEelo,
ONEPUPOBAHUE OCTATKAMH HAa MHOXKECTBE LEJIBIX YHCE], O0COOBbIE CBOMCTBA PALlMOHATIBHBIX W
UppaLMOHATIBHBIX YUCEN, apuPMETHIECKHE ONepalii, a TAK)Ke U3BJIeUeHHE KOPHs HaTypaJlbHOU
CTEIIEHN Ha MHOYKECTBE KOMIUIEKCHBIX 4YMCEJ. brarogaps NociaenoBaTebHOMY PacCIIUPEHUIO
KpyTa HCIOIb3YEMBIX YUCEI M 3HAKOMCTBY C BO3MOXKHOCTSMHM WX IIPUMEHEHUsS JUIsl pELICHUs
pa3nuuHbIX 33a1a4 (POpMUPYETCs NPEACTABICHNE O €IMHCTBE MAaTEMATUKH KaK HayKH U €€ poJIH B
HOCTPOCHUU MOJIeIel pealbHOr0 MUPA, IIUPOKO UCTONb3YIOTCS 0000IIEeHNE U KOHKPETH3aLHs.

JIluHus «YpaBHEHUS M HEPABEHCTBA» pEAM3yeTcs Ha NMPOTSHKEHUU Bcero oOyueHHs Ha
ypOBHE cpemHero ooOmiero oOpa3oBaHUs, TIOCKOJIBKY B KaXAoM pasaene [IporpaMmer
IPEIYyCMOTPEHO PELIeHNEe COOTBETCTBYIOIUX 3ajad. B pesynpTare oOydaromiyecs OBIIAIEBAIOT
pa3MYHBIMM  METOJAMHM PpELIEHWs pPALMOHAIBHBIX, HWPPALMOHAIBHBIX, IIOKa3aTEJIbHBIX,
JOTapu(PMHUECKUX U TPUTOHOMETPUUYECKHX YPaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXKe 3a/ad,
coxepxanux napamerpsl. [lomydyeHHble yMEHMsI IIMPOKO MCHOJIB3YIOTCS IPH HMCCIECIOBAHUU
(YHKLIMI C TOMOIIBIO IPOU3BOIHON, IPU PELICHUN MTPUKIIAAHBIX 33aJa4 U 3aJja4 Ha HaXOXKACHUe
HauOOJBIINX U HAUMEHbIINX 3HaueHU ¢yHkuuu. JlaHHas copeprkaTesibHas JIUHUS BKIIOYAET B
cebsa Take (QOpPMHUpPOBAHME YMEHHUH BBINOJHATH Pacd€Tel MO (GopmynaM, MpeodpazoBaHUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH, a TaKKE BBIPAKEHUH,
colepXamux creneHn u Jorapudmel. braromaps m3ydeHuro anreOpamyeckoro marepuana
IOPOMCXOOUT JlalbHEHIIee pPa3BUTHE AJITOPUTMUYECKOIO U aOCTPAKTHOIO  MBIIICHUS
oOyuaromuxcsi, GOpMHUPYIOTCS HABBIKU JIEAYKTUBHBIX PACCYKICHHUH, pabOThl ¢ CUMBOJIbHBIMU
dbopmamu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHUMOCTEH B BUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeayaraet d3pGeKTHBHBIE HHCTPYMEHTHI JJISl PEIICHHUS MPAKTHUECKUX M €CTECTBEHHO-
HAy4HBIX 3a7]a4, HaTrJIsAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK SI3bIKA HAYKHU.

ConepxaTenpHo-MeToanYecKast JTUHUS «DYHKUMU U TpaQUKU» TECHO MeperuieTaeTcs ¢
JPYTUMH JUHUASIMHU y4eOHOTO Kypca, IIOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aET MOCIIeI0BATEIbHOCTD
U3yYCHHUS Marepuayia. V3ydeHwWe CTENeHHOW, I0Ka3aTelbHOW, JIOTapu(MUYECKOH U
TPUTOHOMETPHUUYECKUX (DYHKIMH, UX CBOMCTB U Ipa(pMKOB, UCIIOIb30BaHUE QYHKIMHN I pELLICHUS
3aJa4 U3 APYrux y4eOHBIX MPEIMETOB U peallbHON )KU3HU TECHO CBSI3aHO KaK C MaTeMaTHUYeCKUM
aHaJIM30M, TaK U C pellICHHEeM ypaBHEHHI 1 HepaBeHCTB. [Ipu 3ToM 60s1bI10€ BHUMaHKE yAETSeTCS
(OopMUPOBAaHNIO YMEHHUS BbIpaxaTh (HOpMyIaMH 3aBUCUMOCTH MEX/1y pa3IN4YHbIMHU BETUYUHAMH,
UCCIIeIoBaTh MOJy4YeHHble (DYyHKIMM, CTPOUTh MX rpaduku. Marepuan 3TOH coaep:kaTesbHON
JIMHUM HaLEJICH HA Pa3BUTHE YMEHUH U HABBIKOB, TO3BOJISIOIINX BBIPA)KaTh 3aBUCUMOCTH MEKIY
BEJIMYMHAMU B Pa3IMYHOIN (opMe. aHATUTHUECKOi, rpadudeckoit U cnoBecHoi. Ero m3yuenue
CIOCOOCTBYET Pa3BUTHIO AJITOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OO0O0OIIEHUI0 U
KOHKPETHU3aL[1H, HCIIOJIb30BAHNIO aHATIOT .

CopepxarenpHas JnHuA «Havyana mMaTeMaTHuecKoro aHajau3a» MO3BOJIIET CYLECTBEHHO
pacIupuTh KPYyT KaKk MaTeMaTUYECKUX, TaK U IPUKIATHBIX 3a/1a4, TOCTYIHBIX 00yYaromuMCs, TaK
KaK y HHMX MOSBJISIETCS BO3MOXKHOCTb CTPOUTH TpaUKU CIOXKHBIX (DYHKUIMH, OMpPENeNaTh UX



HauOOJIbIIINE U HAUMEHBIIINE 3HA4YCHUs, BBIYUC/IATH IIOIIAIN (1)I/Il"yp 1 00BEMEI TCJI, HAXOJUTb
CKOPOCTH W YCKOpeHHs TmporeccoB. JlaHHas coneparesibHas JUHHAS OTKPBIBACT HOBBIC
BO3MOKHOCTH TIOCTPOSHHSI MAaTEMaTHYECKUX MOJIETICH peaibHbIX CUTYalUH, TI03BOJISIET HAXOAUTh
Haujay4dmee pCHICHUC B MNPUKIIAJHBIX, B TOM YHCJIC COLMAJIbHO-3KOHOMHYCCKHX, 3aJavax.
3HAKOMCTBO C OCHOBaMHM MaT€MaTHYECKOI0 aHajiMu3a CHOCOOCTBYET pa3BUTHIO aOCTPAaKTHOTO,
(OpMaTbHO-IOTHYECKOTO M KPEaTHBHOTO MBIIIICHUS, (JOPMHUPOBAHHIO YMEHHUI pacrio3HaBaTh
IPOSIBJICHUS] 3aKOHOB MaTeMaTHKHM B HayKe, TEXHHKE M UCKyccTBe. OOydaromimecss y3HAIOT O
BbIJAIOMIUXCA PE3YyJIbTaTaX, MOJMYYCHHBIX B XOJAC PA3BUTHA MATCMATHUKU KaK HAYKH, U 06 ux
aBTOpax.

ConepxarenpHO-METOAMYECKass JHHASA «MHOXecTBa W JIOTMKa» BKJIIOYaeT B cels
9JIEMEHTHl TEOPUM MHOXECTB M MaTEeMaTHYeCKOH JIOTMKH. TeopeTHKO-MHOKECTBEHHBIC
NpEeICTaBICHUs] MPOHU3BIBAIOT BECh KypC IIKOJBHOW MaTeMaTUKW W MpeuiaraioT Hambolee
YHUBEPCAJIbHBIA SI3bIK, OOBEAMHSIIOMIMNA BCE pa3fesibl MaTeMaTUKU W €€ NPUIOKEHHUM, OHU
CBSI3BIBAIOT pa3Hble MAaTEeMaTHYECKNE TUCIUIUIMHBI M UX IPWIOKEHUS B euHOoe nenoe. [loaromy
BO)XHO JaTh BO3MOXXHOCTH OOYYaloUmIeMycCs IOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH S3BIK
COBpeMeHHOI\/JI MAaTCMAaTUKHU U UCII0JIb30BATh €TI0 AJId BBIPAKCHUS CBOUX MBICJIEH. prFI/IM Ba>XHbIM
IIPU3HAKOM MAaTEMaTUKM KaK HayKH CIEIyeT IPU3HAaTh CBOWCTBEHHYK) €U CTPOTOCTh
00OCHOBaHMH U CIIEOBAHNE ONPEICIEHHBIM IPABIIIAM ITOCTPOCHUS TOKA3aTeNbCTB. 3HAKOMCTBO
C DJIEMEHTAaMH MaTEMaTHYEeCKOW JIOTHMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIILICHHS
O6y‘IaIOIJ_II/IXCSI, MO3BOJICT UM CTPOUTH CBOHM PACCYXKIACHUSA Ha OCHOBC JIOTMUCCKHX IIpaBUII,
dbopMHUpyeT HABBIKA KPUTUUECKOTO MBIIUICHHUS.

B yue6HOM Kypce «Anredpa 1 Hadana MaTeMaTHYECKOTO aHAN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTH4ecKOro MOJAEIHPOBAHMSA, KOTOPBIE IPHU3BAaHBI CIOCOOCTBOBATH (HPOPMHUPOBAHUIO
HAaBBIKOB ITOCTPOCHUA MOHGHCﬁ PCAJBbHBIX CI/ITyaHI/II\/'I, HCCICOOBAHUA 3THUX MOI[GHCI\/'I C IIOMOLIBIO
arrapara anrerLI U MAaTCMATHUYCCKOI'0 aHaJIn3a, UHTCPIPCTALIMHA MOJTYYCHHBIX PC3YJILTATOB.
Takue 3aJaHus BIIJICTCHBI B Ka)KI[I:Iﬁ M3 pa3aciioB MIpOorpaMMbl, IMOCKOJIBKY BE€Cb MaTCpHall
y4eOHOro Kypca HIMPOKO HCIOJIB3YeTCs JUIS pEIIeHHs TNPHUKIanHbBIX 3axad. [Ipu pemennn
pEaNbHBIX MPAKTUYECKUX 33124 00yYarOUIHecs pa3BUBAIOT HAOIIOIaTEIbHOCTh, YMEHHE HAXOUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsi, UCIOJIb30BaTh aHAIOTHIO, 0000IIaTh M KOHKPETU3UPOBAThH
npobiieMy. JledarenbHOCTh 1O (OPMHPOBAHMIO HABBIKOB pEIIEHUS MPUKIAJAHBIX 3a7ad
OpraHmsyeTrcss B IIpoIecce H3yYeHHs BCEX TeM YyudeOHOro Kypca «AureOpa u Hayama
MaTeMaTH4eCcKOro aHaIn3a.

Ha u3ydenne yueOHOro Kypca «Anredpa v Haualla MaTeMaTHYECKOTO aHAJIN3a» OTBOJIUTCS
272 yaca: B 10 kimacce — 136 yacoB (4 yaca B Hezenio), B 11 kimacce — 136 wacos (4 yaca B HeJIeIio).



COJEPKAHUE OBYYEHUA
10 KJIACC

Yucia v BbIYUCICHUSA

Panmonaneupie uncna. OOGBIKHOBEHHBIE U JECATUYHBIE APOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoanueckue n1podu. [IlpuMenenue qpobdei u MpoIeHTOB IS PEeIICHUs MPUKIAIHBIX 3a/1a4 U3
Pa3JIMYHBIX OTPACIICH 3HAHUHU U PEAIILHON KU3HU.

JleiicTBuTenpHbIe unclia. PalmoHaNbHBIE W HPPANMOHAIBHBIC YHCIA. APUPMETHICCKHC
onepanu ¢ JCUCTBUTEIbHBIMU YHMCIaMU. MOIyiab NEMCTBUTENIBHOTO YHCJIAa U €r0 CBOMCTBA.
[TpuOmkE€HHBIE BBIYMCICHUSA, TMpaBWIa OKPYTJICHHs, TNPUKUIKA U OIEHKAa pe3yibTara
BBIYMCIICHH.

Crenensb ¢ nensiM nokasareneM. bunom HeroToHa. Mcnonb3oBanue noaxonsmeil popmsl
3aMKMCH IEUCTBUTENIBHBIX YHCEII JUIsl pELICHUS TPAKTUYECKUX 3a/1a4 U IPEICTABIICHUS IaHHbIX.

ApudmeTnueckuii KOpeHb HaTypadbHOW CTENEHH U €ro CBOICTBA.

CreneHb C palMOHANBHBIM TOKa3aTelieM M €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTeJIeM.

Jlorapudm uucna. CeoiictBa jorapudma. JleciTHIHBIC U HATypATbHBIE JIOTaPHUPMBI.

CuHycC, KOCHHYC, TAHT€HC, KOTAHI'€HC YMCJIOBOrO aprymeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOIO apryMEHTa.

YpaBHeHHs M HEPABEHCTBA

ToxkaecTBa M TOXIECTBEHHBbIE MpPeoOpa3oBaHUsA. YpaBHEHHE, KOPEHb YpaBHEHHS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHU-CiencTBUsI. HepaBeHCTBO, pelieHue HepaBeHCTBA.

OCHOBHBIE METOJIbI PEUICHHUS LIETIBIX U JPOOHO-pAllMOHATIBHBIX YPABHEHUH U HEPABEHCTB.
MHoOrouseHs! OT OAHOU IEPEMEHHOM. /[e1eHne MHOrO4JIeHa HAa MHOTOYIEH ¢ OCTaTKoM. Teopema
besy. MHorowieHs! ¢ neisiMu kodddunuentamu. Teopema Buera.

[TpeoOpa3oBaHys YUCIOBBIX BBIPAXKEHUM, COJIEPKAIINX CTEIEHU U KOPHHU.

HppauronaneHble ypaBHeHU. OCHOBHBIE METO/IbI PEILICHHS UPPALIMOHATIBHBIX YPABHEHUH.

[lokazarenbHble ypaBHEeHUsA. OCHOBHBIE METO/BI PELICHMS I0KA3aTEIbHBIX YPaBHEHUI.

[IpeobpazoBanne BEIpaKEHHIA, COACPIKAIHX JIOTAPU(MBL.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METOABI pEHICHHUS JOorapuMUUECKUX
YPaBHEHUM.

OcHoBHbIE TpUroHOMeTpuyeckue Qopmyinsl. [IpeobpazoBaHne TPUTOHOMETPUUYECKHX
BBIpAKECHM. PellleHre TpUroHoOMeTpU4EeCKUX YPaBHEHHM.

Pemienne cucteM JMHEHMHBIX YypaBHEHHU. Marpuiia CUCTeMbl JIMHEHHBIX ypaBHEHHH.
Onpenenurens MaTpullbl 2X2, €ro T€OMETPHUUYECKUH CMBICI U CBOWCTBA, BBIUMCICHHE €ro
3HAUEHUs, IPUMEHEHHUE OINPENEIUTENS IS PEIICHUSI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemienne
MPUKIAJHBIX 337a4 C IMTOMOUIBIO CUCTEMBI JIMHENHBIX YpaBHEHU. VccnenqoBanre moCTpOCHHOM
MOJIEJIH C MTOMOILBIO MAaTPHI] U ONIPEACIIUTEIEH.

[locTpoeHrne MaTeMaTH4eCKUX MOJENEH peajbHONl CUTyallMH C MOMOIIbI0 ypaBHEHUH U
HepaBeHCTB. [IprMeHeHre ypaBHEHUI U HEPABEHCTB K PEIICHUIO MaTEMaTUUECKHUX 3aJa4 U 3a7a4
U3 Pa3UYHBIX 00JIaCTel HAYKU M pealbHON JKU3HHU.

DyHKUMH U TPaPuKU

OyHk1ys, crnocoObl 3amanus (yHkuuu. B3anmuHo oOpatnbie ¢yskiuu. Kommosuius
¢yukuuit. ['paduk pyHkumu. DnemeHTapHble peodpa3zoBaHus TpapuKoB QyHKIHA.



OO6nacTp orpeneneHus © MHOXKeCTBO 3HaueHni ¢yHkimn. Hymmn ¢ynkmun. [IpomexyTkn
3HAKOIMOCTOSHCTBA. YETHble M Heu€THble GyHKIuU. [lepuoanueckue Qynkiuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIHMU. MakcUMyMbl U MUHUMYMBI QyHkuuu. HanOonbliiee U HauMeHbIee
3HaueHUs! (YHKIIUU HA IPOMEIKYTKE.

JluneliHasi, KBaJpaTUIHAS U JPOOHO-THHEHHAs PYHKINU. DIeMEHTapHOE UCCIIEIOBAaHUE U
MOCTPOEHUE UX TPaUKOB.

Crenennas QyHKIMS ¢ HATypalbHBIM U LENbIM MOKa3zareiaeMm. EE cBoiicTBa u rpaduk.
CpoiictBa 1 rpauk KOpHA N-Of cTerneHW Kak (PyHKIMH OOpaTHOM CTENEeHH C HaTypalbHBIM
MIOKa3aTEJIEM.

[TokazaTenpHas u JorapudpmMuueckas QyHKIIMH, X CBOKMCTBA U Tpaduku. VMcnonp3oBaHue
rpadukoB QyHKIMIA U1l pelIeHrs ypaBHEHUH.

TpuroHomerpuueckas OKpPY>KHOCTb, OIpEAEICHUE TPUTOHOMETPHUYECKUX (PYHKLIUH
YHUCJIOBOT'O apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pEaIbHBIX MPOIeccax U ABIECHUSAX. I'pa@uKu pearbHbIX
3aBUCUMOCTEN.

Hayana maTremMaTH4ecKoro aHajaimsa

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUs IIOCIEA0BATEILHOCTEN. MEeTON MaTEMaTHUECKON
WHIAYKUMA. MOHOTOHHBIE W OTpaHUYEHHBIE IOCIIENI0BATEILHOCTH. VCTOpUS BO3HMKHOBEHUS
MaTEeMaTHYECKOro aHaJIM3a KaK aHaln3a 0ECKOHEUHO MallbIX.

Apudmernueckass ©  reoMeTpuyueckas —Imporpeccud. beckoHeyHO — yObIBarolmas
reomerpudeckas mnporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOIIEH T€OMETPHUECKON MPOTPECcCHH.
JIvHEeWHBII M AKCHOHEHUHAIbHBIM pocT. Yumciao e. @Dopmysia CIOXKHBIX MPOLIEHTOB.
Hcnonb3oBaHue MPOrpecCuu AJisd pEUIeHUs pealIbHbIX 3a7a4 MPUKIAJHOTO XapaKTepa.

HenpepoiBabie QpyHKINHN U uX cBOHCTBA. ToUkH pa3pbiBa. ACUMITOTHI IpauKOB (yHKITHH.
CpoiicTBa (hyHKIMI HENpPEpHIBHBIX HAa OTpe3Ke. MeTo MHTEPBAJIOB JJIs PEIICHUs] HEPAaBEHCTB.
[IpumMeHeHre CBOMCTB HEMPEPHIBHBIX (D)YHKIIMA ISl pEIICHUS 3a/1a4.

[TepBas u BTOpas npousBoHbie pyHKIHH. OnpeneacHue, TeOMETPUISCKUA U PU3HIECKUI
CMBICIT IPOM3BOAHOM. YpaBHEHHUE KacaTeNbHOU K rpaduKy QyHKIIHH.

[IpousBoaHbIe 3eMeHTapHBIX QyHKIMHA. [Ipon3BoaHAs CyMMBI, IPOU3BEACHUS, YACTHOTO U
KOMIO3UINH (PYHKIIHH.

MHoxkecTBa M JT0OTHKA

MHOXecCTBO, onepalvy HajJ MHOXECTBAMU M UX CBOMCTBa. J(narpammel Dilnepa—BeHHa.
[IpumeHeHne TEeOpEeTUKO-MHOXKECTBEHHOIO ammapara JUisi ONMCaHUs peajbHBIX IPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOMCTBO  MaTeMaTHMYeCKOro  OObBEKTa,  CIEACTBHE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KUIACC

Yucsia v BbIYMCICHUSA

Harypanbsusle u nensle uucna. IlpuMeHeHue NPU3HAKOB AEIMMOCTH ILENBIX YHCET,
HaunOonpImi o0mmi aenurens (nanee — HOJI) u Hanmensblee obriee kpatHoe (nanee — HOK),
OCTAaTKOB IO MOJyJII0, airoput™Ma EBKIMAA 715 pelieHns 3a4a4 B LIEJIbIX Yuciax.

KommekcHple 4mcna. AnreOpandeckas W TpUTOHOMETpUYecKas (OpMBI 3amucu
KOMILJIEKCHOTO 4Hcia. Apru(MeTH4YecKue orepanun ¢ KOMIUIEKCHBIMU dnciaMu. M3o0paxenue
KOMIUIEKCHBIX YHCEJ HA KOOpAUHATHOM MtockocTu. @opmyna Myaspa. KopHu N-oii cTenenu u3



KOMIUIEKCHOTO 4Yucna. [IpruMeHeHne KOMIUIEKCHBIX 4YHCeN Ui pemIeHus (U3HYECKUX W
F€OMETPUUYECKHUX 3a]au.

YpaBHeHus U HepaBeHCTBA

CucreMa u COBOKYITHOCTh YPAaBHEHUN U HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OTO6Op KOpHEH TPUTOHOMETPUYECKUX YpPAaBHEHUH C TOMOIIBI0 TPUTOHOMETPHUYECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuueCcKuX HEpaBeHCTB.

OCHOBHBIE METO/IbI PEIICHUS TOKA3aTeNbHBIX U JIOTapU(PMUIECKIX HEPABCHCTB.

OcCHOBHBIE METO/IbI PEILICHUSI UPPALIMOHATILHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM M COBOKYITHOCTEN pallMOHAIBHBIX, UPPALMOHAIbHBIX,
MOKa3aTEeNbHBIX U JTOTapU(YMUUYECKUX YPABHEHHIA.

VYpaBHEHMsI, HEpaBEHCTBA U CUCTEMBI C TApaMETPAMH.

[IpumeHeHne ypaBHEHM, CUCTEM M HEPABEHCTB K PEIICHHUI0O MATEMaTHYECKUX 3anad U
3aJa4 U3 pas3IUYHbIX oOyiacTell HayKd M peajdbHOW >KM3HM, HMHTEPHpETas MOJy4EeHHBIX
pE3yIbTaTOB.

DyHKUUH U TPaPuKu

I'padux xommnozuuuu ¢ynkuuil. ['eomerpuueckue oOpa3bl ypaBHEHHH U HEPABEHCTB Ha
KOOPAMHATHOU IIOCKOCTH.

Tpuronometrpuyeckue GyHKINH, UX CBOWCTBA U TPapUKU.

I'paduueckue MeTOABI pellieHNs] ypaBHEHHUH 1 HepaBeHCTB. | paduueckue METOAbI pelIeHus
3a/1a4 ¢ mapameTpamu.

Hcnonp3oBanue TpadukoB (QYHKIUN IJI HCCICIOBAHUS TPOILECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 APYTUX YUEOHBIX MPEIMETOB U PEATbHOM KU3HU.

Hayana maTreMaTH4ecKoro aHajam3a

[IpumeHeHre NPoU3BOAHON K UCCIIEOBAHUIO (DYHKIMI HA MOHOTOHHOCTB U SKCTPEMYMBI.
Haxoxxaenrne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUI HeTPEPHIBHON (PYHKITUHN HA OTPE3KeE.

[IpumMeHeHre NPOM3BOMHOM Il HAXOXKICHHUS HAWIY4dlIero pEeuieHus B IMPHUKIAIHBIX
3aayax, A OMpeeNieHUus] CKOPOCTH M YCKOPEHHs Ipoliecca, 3aJaHHOro (OpMyJoN Wiu
rpaduKoMm.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBOOOpa3HbIE 3IE€MEHTAPHBIX
bynkuwmii. [TpaBuia HaX0XKIEHUS TEPBOOOPA3HBIX.

Wurerpan. ['eomerpuyeckuii cMbIci MHTErpaia. Beruuciaenue onpenenéHHOro MHTerpaia
no popmyne HeroTona-JleiiOHuma.

[IpumeneHne wHTErpana s HAXOXKACHHUS IUIOMAACH TUIOCKHX Guryp u o0BEMOB
F€OMETPUYECKUX TEJI.

[Tpumeps! pemennit nuddepeHuanbHbIX ypaBHEHH. MareMaTnieckoe MOJEeINpPOBaHNE
peanbHBIX MPOLECCOB C MOMOIIBIO (P PepeHIINATbHBIX YPaBHEHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYUEBHOI'O KVYPCA «AJITEBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIVBJIEHHBIM YPOBEHb) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpakaIaHCKOro BOCIIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMM  OOYYaloIIerocsi Kak AakTUBHOTO U
OTBETCTBCHHOTO WICHA POCCHICKOTO OOMIECTBA, MPEACTABICHWE O MaTEMaTHYECKHX OCHOBAaX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJIEHUH, NpOLEAYyp TIpa)kIaHCKOro oOIecTBa
(BBIOOpBI, OMPOCHI U APYroe), YMEHHE B3aUMOJACHCTBOBATH C COIMATbHBIMH HHCTUTYTaMH B
COOTBETCTBUM C UX (PYHKIMSIMHU U HAa3HAYCHHUEM;

2) MATPHOTHYECKOTO BOCTIUTAHHUS

c(hOpMUPOBAHHOCTHh POCCHICKOM TpakIaHCKOW UICHTUYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOALIEMY POCCHUHCKON MaTeMaTHKH, IIEHHOCTHOE OTHOIIEHHE K JOCTHKEHHSIM POCCUHUCKHUX
MaTeMaTUKOB U POCCUHCKON MAaTeMaTUYECKOM IIKOJbI, WCHOJB30BAHUE ITUX JOCTHKEHUN B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SIKOHOMHKH,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS:

OCO3HAHHME JyXOBHBIX IIEHHOCTEH  pOCCHUHCKOrO  Haponaa, c(HOopMHpPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, 3THUECKOTO MOBEACHHUS, CBA3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTIDKCHHM HAyKH W JESTEIBHOCTHIO YYEHOTO, OCO3HAHWE JMYHOTO BKJIAJa B IMOCTPOCHUE
YCTOWMYHUBOTO OYIyIIEro;

4) 3CTeTHYECKOT0 BOCTIMTAHUSI

ACTETUYECKOE OTHOILIEHUE K MUPY, BKIIIOUast ICTETUKY MAaTEMaTHUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1ay, PEHICHUU, PACCYKICHHUH, BOCIPUUMYUBOCTh K MAaTEMAaTHUYECKHM aCMEKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA,

5) pu3uUEeCKOro BOCTIUTAHUS:

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTHUECKUE 3HAHUS B UHTEpecax 3J0POBOTO
u 0e30macHOro oOpasa >XKW3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3JI0pOBBIO (310pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATHI M OT/AbIXa, pEryssipHast PU3NUeCcKas aKTUBHOCTH),
buznyecKoe COBEPIICHCTBOBAHHE MPH 3aHATUSIX CIIOPTUBHO-03/I0POBUTENILHOM J1€ATEIbHOCTBIO;

6) TPy10BOT'0 BOCTIMTAHUSI:

TOTOBHOCTh K TPY/y, OCO3HAHUE IICHHOCTH TPYAOIIOOHsS, HHTEpPEC K pa3lIudHbIM chepam
po(heCcCHOHATLHOM JCSITSILHOCTH, CBSI3aHHBIM C MAaTEMATUKOW M €€ MPWIOKCHHUSIMH, YMCHHE
COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiell npodeccur W peann3oBBIBATH COOCTBEHHBIC
JKU3HEHHBIC IUIaHBl, TOTOBHOCTb M CIOCOOHOCTh K MaTeMaTH4ecKoMy 0Opa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a/1a4 MaTEMaTUYECKON HANIPaBICHHOCTH;

7) 3K0JIOTHY€ECKOr0 BOCITUTAHMS .

c(OpPMUPOBAHHOCTh JKOJOTUYECKOW KyJIbTYpbl, TOHUMAHUE BIHUSHUA COIHAIBLHO-
HSKOHOMHUYECKUX TPOILECCOB HA COCTOSHHUE MPUPOJHOM M COLMATIBHON Cpelbl, OCO3HAHUE
I00ATEHOTO XapaKTepa IKOJIOTUISCKUX MPoOIIeM, OpUEHTAIHS Ha TPUMEHEHUE MATEeMaTHICCKUX
3HAHUU JIJIs pellieHus 3a/1a4 B 001aCTH OKPY KaroIlel cpeibl, INTAaHUPOBAHKUE OCTYIKOB U OLIEHKU
UX BO3MOXHBIX MTOCJEICTBUIN TSl OKPYKAIOIIEH CPeIbl;

8) IeHHOCTH HAYYHOI'0 MO3HAHUS:



c(OpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHs HAyKU M OOIIECTBEHHON NMPAaKTUKH, TOHMMAaHUE MAaTeMaTHYECKOW HAayKu Kak c(epbl
YEJIOBEYECKOU JIEATENBHOCTH, 3TANOB €€ pa3BUTHUA U 3HAYMMOCTH JUIS Pa3BUTHS LIMBUWIA3ALNHY,
OBJIAJICHUE SI3bIKOM MaTEMAaTUKH U MaTEMAaTUYECKON KyJbTYpOU KaK CPEICTBOM MO3HAHUS MUPA,
TOTOBHOCTh OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO ACSITENbHOCTh MHANBUIyaIbHO U
B IpyTIIIE.

METAIIPEIMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIC YHHBEPCAJIbHBIE YUeOHbIE 1eiCTBUSA

ba3oBble JJornyeckue AeHcTBHSA:

BBISIBJISITH M XapaKTEePH30BAaTh CYIIECCTBECHHBIE MPU3HAKA MAaTEMaTHYECKUX OOBEKTOB,
MOHSTHH, OTHOIICHUH MEXIy TIOHATHUSAMH, (OPMYJIMPOBATH OMPEICIICHUS  IOHSITHIA,
YCTaHABIIMBATh CYIIECTBCHHBIM NpPH3HAK KiIacCU(PUKAIMKA, OCHOBAaHMS JUIsi OOOOIICHUS W
CpaBHEHUS, KPUTEPUU TPOBOJUMOTIO aHAJIU3A;

BOCIIPUHUMATh, (OPMYIHpPOBATh U MPEOOPa3OBHIBATH CYXKIEHUS. YTBEPAUTEIbHBIE U
OTpHUIIATENbHBIE, €IUHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC;

BBISIBJIAITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M W TMPOTHBOpPEUHUs B (akKTax,
MaHHBIX, HAOMIOACHUSIX U  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX W HWHIYKTHBHBIX
YMO3aKJIIOYEHUH, YMO3AKITIOUCHUH IO aHAJIOTHH;

POBOIUTH CAMOCTOATEIBHO T0KA3aTEIbCTBA MATEMATHUYCCKUX YTBEPIKIACHHUH (IPSMBIE U OT
NPOTHBHOTO), BBICTPAaWBaTh apPryMEHTAIMIO, TPUBOIUTH MPUMEPHl M KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYKJICHUS H BHIBOJIHI,

BBIOUPATH CITOCOO perieHus yueOHO! 3a1aun (CpaBHUBATH HECKOJLKO BAPHAHTOB PEIICHHU,
BBIOUPATh HANOOJIEE MTOIXOASIIHNI C YYETOM CaMOCTOSITEIBHO BBIJACICHHBIX KPUTEPHEB).

Ba3oBble uccienoBaTeIbCKHeE AeiCTBHS.

HCIIOJIb30BaTh BOIMPOCKHI KaK MCCIIENOBATEIbCKHIT MHCTPYMEHT TO3HAHUS, (OPMYITUPOBATH
BOTIPOCHI, (DPMKCHPYIOIIHE MPOTUBOpEUYHE, TMPOOJIEeMy, YCTaHABIMBATH HCKOMOE H JIAHHOE,
dbopMHpPOBaTh TUTIOTE3Y, APTYMEHTHUPOBATH CBOO TIO3UIMIO, MHCHHC;

MPOBOJUTh CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  IKCIIEPUMEHT, MCCIEIOBAHHUE 10
YCTAaHOBJICHUIO OCOOEHHOCTEW MaTeMaTHYECKOTO OOBEKTa, SIBICHUS, IMPOIECCa, BBIIBICHUIO
3aBUCUMOCTEN MEXIy OObEKTaMU, SIBIICHUSMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOpMYJIHpPOBaTH 0O0OIICHHS M BBIBOJBI MO pe3yJibTaTaM MPOBEAEHHOTO
HaAOIIO/IEHUS], UCCIEeIOBAHUS, OIICHUBATh JOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTaTOB, BBIBOJOB U
000011IeHH];

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOILIECCa, a TAKXKE BBIABUTATH MPEIIOIOKEHUS O
€ro pa3BUTUHU B HOBBIX YCIOBUSIX.

Padorta ¢ undopmanmeii:

BBISBIISITH JeUIUTHI HHPOPMAIUK, JAHHBIX, HEOOXOAMMBIX Ui OTBETA Ha BOIPOC W IS
pelieHus 3a/1auu;

BBIOMpaTh HMH(OpPMANMIO W3 HMCTOYHUKOB  PA3JIUYHBIX THIIOB, aHAJIM3UPOBATH,
CHUCTEeMAaTH3UpPOBaTh W HMHTEPHPETUPOBATH HMHQPOPMAIMIO pa3INYHbIX BHAOB ©  GopM
MpPE/ICTABJICHHUS,



CTPYKTYpUPOBATh HH(POPMALIUIO, IPEICTABIATH €€ B Pa3IMYHBIX (hOpMax, WILTIOCTPUPOBATH
rpaguvecKy,;

OLICHUBATh HAAGKHOCTh HMH(OpPMAIMM IO CaMOCTOSITEIBHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE el CTBHUS

Oomenne:

BOCIIPHHUMATh U (HOPMYITUPOBATh CYXJEHHUS B COOTBETCTBHU C YCJIOBUSIMH U LEISAMHU
06Hl€HI/I$I, SICHO, TOYHO, FpaMOTHO BI)Ipa)KaTB CBOIO TO‘-IKy 3peHI/I$I B YCTHLIX U INHUCBbMCHHBIX
TEKCTax, JIaBaTh MOSCHEHUS 10 X0y PEIICHHS 33]1a4¥, KOMMEHTHPOBATh MOJYYCHHBIN pPE3yIIbTaT;

B Xojie¢ OOCYXKJICHHUS 3a1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI, MPOOJIEMBI,
pemaeMOI‘/'I 3a4a4y, BBICKA3bIBATh HUJICH, HAILICJICHHBIC HA ITOUCK peI_HeHI/ISI, COIIOCTAaBJIATH CBOH
CY)KILGHI/ISI C CY)KILGHI/IHMI/I I[pyFI/IX yqaCTHI/IKOB auajiora, O6Hap}I)KI/IBaTI) pa3n1/1qne U CXOICTBO
MO3UIIHH, B KOPPEKTHOH (hopMe hOpMyJIMPOBATH PA3HOTIACHS, CBOM BO3PAXKCHHUS,

NPECTaBIATh PE3yJIbTaThl PEIICHUS 3aaud, JKCICPUMEHTa, HCCIICAOBAHUS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMPATh (POpMAT BBHICTYIUICHUS € YUETOM 3aJ1a4 MPE3EHTALUU U OCOOCHHOCTEH
ayJIUTOPHUH.

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA

Camoopranmn3anus:

COCTaBJIATH IUIAH, aJTOPUTM pEIICHHs 3a/aud, BBIOMpPATh CIIOCOO pemieHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATH U KOPPEKTHPOBATH
BapHaHTHI PEIICHHH ¢ y4€TOM HOBOM MH(OPMALIHH.

CaMOKOHTPOJIb, SMOUMOHAJIbHBIN HHTEJJIEKT:

BJIaJICTh HABBIKAMU ITO3HABATEIHHON pedIIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUI
U MBICIUTENbHBIX TPOIECCOB, WX pPE3YyJbTaTOB, BIAJETh CHOCOOAMH CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHU MaTeMaTUYECKON 3a1a4H;

IPEIBUIETh TPYAHOCTH, KOTOpPHIE MOTYT BO3HHMKHYTH IIPH PELICHMM 3aJadd, BHOCHUTH
KOPPEKTHUBHI B JCATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa IIEJIU U YCIOBUAM, OOBACHATh NPUUMHBI JOCTH)KEHUS
WIA HEJOCTWXKEHHMS pe3yJbTaTOB JAEATENbHOCTH, HAaXOIUTh OMIMOKY, JaBaThb OLEHKY
npruoOpEeTEHHOMY OTIBITY.

CoBMecTHas 1EATEIBHOCTD !

IIOHUMAaTh M MCIIOJIb30BaTh MPEUMYIECTBA KOMAaHIHOW U MHIUBHUYaJIbHOM pabOThl MpHU
pelieHMH Y4yeOHBIX 3ajJad, MNPUHUMATh ILeJIb COBMECTHOH JeSTeNbHOCTH, IUIAHUPOBATh
OpraHu3allMI0 COBMECTHON paloThl, pacmpenessTh BHIBI paboT, IOroBapuBaThcs, 00CYKIAaTh
MIPOIIECC U Pe3ybTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKHX JIIOJIEH;

y4acCTBOBaTh B TIPYMIOBBIX Gopmax paboTel (00CYXaeHHUs, 0OMEH MHCHHH, «MO3TOBBIC
IITYPMBI» U HHBIC), BBIIOIHSITH CBOIO YaCTh PA0OTHI M KOOPIAUHUPOBATH CBOU JACHCTBUSI C IPYTHMH
YJIeHaMH KOMAaH[bl, OIICHWBAaTh KAaueCTBO CBOETO BKJIAJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMU B3aUMO/IEHCTBUS.

MNPEAMETHBIE PE3YJIBTATHI



K xonmy oOyuenuss B 10 kimacce oOydarommiics IMOJNyYUT CIEAYIOIIUE TPEIMETHBIC
pe3yJbTaThl IO OTAENBHBIM TeMaM pabouell ImporpamMmsl yueOHOTo Kypca «Anredpa M Hadana
MaTEeMaTHYECKOT0 aHAIN3a» !

Yucia 1 BBIYUCICHUA:

CBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAMOHAIBHOE YHCII0, OECKOHEYHAS TIEPUOTTIECKast
NpoOb, MPOLEHTHI, UPPALMOHAIBHOE YHUCIIO, MHOYKECTBA PALMOHAIBHBIX U JCHCTBUTEIBHBIX
qrces, MOJLyJIb IEHCTBUTEIBHOTO YUCIIA,

OPUMEHSTH IPOOU U MPOLEHTHI [T PEIICHHs MPUKIAIHBIX 33]1a4 U3 Pa3IMYHbIX OTpaciieit
3HaHUH U peabHOM )KU3HU,

NPUMEHATh NPUOIMKEHHBIE BBIUMCIICHUS, MpaBWIa OKPYIJICHHs, NMPHUKUAKY U OLIEHKY
pe3yJbTara BBIYMCICHUH,

CBOOOJTHO ONEpPUPOBATh IOHATHUEM. CTENEHb C MLEJIbIM II0Ka3aTeleM, HCIOIb30BaTh
HOAXOJANIYI0 (DOpMY 3alUCH JEHCTBUTENIBHBIX YHCEN JJIs pEUIeHMs] MPaKTUYECKUX 3a1ad U
NpEeCTaBICHNS JAHHBIX;

CBOOOJTHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPaJIbHOM CTENCHH;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETICHb C PAallMOHAFHBIM OKa3aTeNIeM,;

CBOOOJTHO OTEPHPOBATH MOHATUSAMH. JIorapu(M dHCIa, NECATUYHBIE W HATypaJbHBIC
norapudMmel,

CBOOOJTHO ONEpPHPOBAaTh MOHATUSMHU. CHHYC, KOCHHYC, TAQHI€HC, KOTaHI€HC YHCIOBOIO
apryMeHTa;

OTIEpUPOBATh NOHATUAMHU: APKCUHYC, ApPKKOCHHYC U ApKTaHI'€HC YUCJIOBOTO ApryMEHTAa.

YpaBHeHUS U HEPABEHCTBA!

cBOOOJTHO OIIEPUPOBATH MOHATUAMU: TOXKJIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUIIbHBIE
yYpaBHEHHSI U YPaBHEHUSA-CIIEACTBUS, pABHOCHIIbHBIE HEPAaBEHCTBA;

OPUMEHSATh Pa3IMYHbIE METOJbl PELICHHS PAlMOHATIBHBIX U JAPOOHO-PAIMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJl MHTEPBAJIOB JUIsl PEIICHNS] HEPABEHCTB;

CcBOOOJTHO ONEpUPOBaTh MOHATHSAMM: MHOTOYIEH OT OJHOW NEPEeMEHHOW, MHOI'OWIEH C
LEeJBIMU K03 (hUIIMeHTaMH, KOPHU MHOTOWIEHA, IPUMEHSTH JIeJIeHHe MHOTOYIEHA HA MHOTOYIEH
¢ ocTaTtkoM, Teopemy besy u Teopemy Buera i pemenus 3anad,;

CBOOOJHO ONEpUpoBaTh MOHATHUSMHU. CHCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHIa,
ONpENIeNIUTENIb MATPULBI 2 X 2 W €ro IeOMeTPUYECKHH CMBICI, HCIOIb30BaTh CBOMCTBa
onpenenuTens 2 X 2 Ui BBIYNCIEHUS €ro 3Hau€HUs, MPUMEHATh ONpPEIeIUTENN A PeLIeHUs
CHUCTEMBl JIMHEWHBIX YPaBHEHHH, MOJEIHUPOBATh pEalIbHble CUTYAIlMH C TOMOIIBIO CHCTEMBI
JUHEMHBIX YypaBHEHMH, HCCIENOBaTh IIOCTPOEHHBIE MOJEINW C MOMOUIbI0 MAaTpUll U
oIpesieNuTeNel, HHTEPIPETUPOBATh MOJyUSHHBIH pe3yJIbTar;

UCIIOJIb30BaTh CBOMCTBA JEMCTBUI C KOPHAMU JJIs IPeoOpa30BaHMs BEIPAXKEHUH;

BBIMOJIHATH ~ MIPEOOpPa30BaHUSI  YHUCIOBBIX  BBIPDAKEHHM, COAEpIKAIIMX CTENEHUH C
palMOHaIbHBIM [TOKA3aTEeNIEM;

WCIIOJIb30BaTh  CBOMCTBAa JjiorapudMoB isi  NpeoOpa3oBaHUs  JIOTapUPMUIECKUX
BBIPAYKECHUI,

CBOOOJTHO ~ ONEpUPOBaTH  MOHATHAMHU:  HMpPpALMOHAJbHBIC,  IOKa3aTelbHbIE U
Jorapu(pMHUUECKUE YPaBHEHHUS, HAXOIUTh MX PEIICHHs C TIOMOIIbI0 PABHOCHIIBHBIX TTEPEXOJIOB
WJIN OCYILECTBIISAS IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpudeckue  (opMyabsl i IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAYKECHHIH;



CBOOOJTHO OIEPHUPOBATH TOHITHEM. TPUTOHOMETPHUYECKOE ypaBHEHHE, TPHUMEHSTh
HEeo0XouMble (OPMYIIbI ISl PEILIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJEIUPOBaTh pEalbHble CUTYallud Ha s3bIKE aireOpbl, COCTaBIATh BBIPAXKECHMUS,
ypaBHEHHsI, HEpaBEHCTBA II0 YCJIOBUIO 3a/ayM, HCCIENOBaTh IIOCTPOCHHBIE MOJEIU C
UCTIONIb30BAHUEM armapaTa anreOpsl.

DOYyHKUUH U TPAPUKU:

CBOOOJTHO OMEpUPOBATh MOHATUAMHU. (YHKIHSA, CHOCOOBI 3alaHUs (YHKLUH, B3aUMHO
oOpatHble (QYHKUUH, KOMIO3UIMS (yHKIMHA, rpaduk (yHKIHUH, BBIIOIHATH 3JEMEHTapHBIC
npeoOpa3oBanus rpa@uKoOB (QyHKIHH,

CBOOOJTHO ONEpPUPOBATh IMOHATUAMHU. OOJIACTH ONPEICIICHUS M MHOKECTBO 3HAadeHUH
GyHKUIMHU, HyJIU QYHKLIUH, TPOMEXYTKH 3HAKOMIOCTOSIHCTBA,

CBOOOJTHO OIEPUPOBATH TMOHATHAMHU: YETHBICE M HEUETHBIC (DYHKIUH, NEPUOTUYECKUE
(GYHKIUH, TPOMEKYTKH MOHOTOHHOCTH (YHKUIUH, MaKCUMyMbl M MHHHUMYMBI (yHKIIHH,
HauOoJIbIlIee M HAUMEHbIIIee 3HaUeHUE QYHKIIUU Ha IPOMEXYTKE;

CBOOOJTHO OINEpPHUPOBATH MOHATHAMHU: CTENEHHass (YHKIHMS C HATypalbHbIM U LEJIBIM
nokasareseM, rpaduk CTeNeHHOH (YHKIMU C HaTypalbHBIM U LIEJBIM MOKa3areieM, rpaduk
KOpHS N-0 CTETIeHU KaK (YHKIIUU OOpAaTHOM CTENEHH C HATypabHBIM MTOKA3aTelIeM;

ONEpUPOBATh MOHATHAMM: JIMHEWHas, KBaJpaTW4yHas W JApOOHO-JIMHEHHas (yHKIHH,
BBINOJIHATH 3JIEMEHTApHOE UCCIIEI0BaHUE U IIOCTPOECHUE UX IPa(UKOB,;

CBOOOJTHO ONEPHPOBATH MOHATUSAMH. MOKa3zaTellbHas U Jorapupmuueckas (yHKIUH, HX
CBOWCTBA ¥ Tpa)MKH, HCIIOIB30BATh UX TPAdUKH ISl pEIICHNs YpaBHEHHIA;

CBOOOJTHO ONEpUPOBATh MOHATHSIMU: TPUTOHOMETPHUECKAss OKPYKHOCTb, OINpE/ETIeHUe
TPUTOHOMETPUUYECKUX (PYHKLUI YHUCIOBOIO apryMEHTa;

UCTIONB30BaTh Tpaduku (QYHKIUA A7 MCCIe0BaHMS MPOLECCOB M 3aBUCHUMOCTEH MpHU
peIIeHNH 3a/a4 U3 APYTUX Y4eOHBIX MPEIMETOB M PEalbHOM KU3HH, BBIpaXaTh (HopMylamu
3aBHCUMOCTH MEXTy BEIMINHAMH;

Hauana MmaTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apupMeTHUYecKass U TeoMeTpHUyecKas Mporpeccus,
0eckoHeuHO yOBIBaOIIasi reOMETpUUECcKas MPOrpeccusi, TMHEHHBINA U SKCIIOHEHIIUAIbHBIA POCT,
(dopMyIa CI0KHBIX POIIEHTOB, UMETh NPECTABICHHE O KOHCTAHTE;

UCIIO0JIb30BaTh MPOrPECCUHM Ul PELICHUs PEaIbHBIX 3a/1a4 PUKIAJHOIO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh MHOHATHUSAMM.  IOCJIEJOBATENBbHOCTh, CHOCOOBI  3aJaHusA
NOCJIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPaHMYCHHBIE TTOCIIE0BATEIEHOCTH, IOHUMATh OCHOBBI
3apOXKJCHNS] MaTEMaTHYECKOT0 aHaIN3a KaK aHaN3a 0ECKOHEYHO MaJIbIX;

CBOOOJIHO ONEPHPOBATH MOHATUSMH. HENpPEpbIBHbIE (DYHKIMM, TOYKU pa3pbiBa rpaduka
GYHKIUH, aCUMIITOTHI rpaduka GyHKINH,

CBOOOJTHO OIEPHPOBATH MOHATHEM: (DYHKIMS, HEnpepbiBHAash Ha OTpe3Ke, NPHUMEHSTh
CBOWCTBA HETIPEPBIBHBIX (YHKIWH TS pEIICHHS 3a/1aY;

CBOOOJTHO ONEpUpOBaTh MOHATUAMU. IIepBas W BTOpas NPOM3BOJHBIE (YHKIIMH,
KacaTenbHas K rpaduKy QyHKIIHIH;

BBIYUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEICHUS, YACTHOTO U KOMIIO3HUILIUH JIBYX (DYHKITHIA,
3HATh MPOU3BOHBIEC AITEMEHTAPHBIX (DYHKITHIA;

UCIIOJIb30BaTh NT€OMETPUYECKUH U (PU3UUECKUI CMBICI POU3BOJHOM JUIsl peILIeHHs 3a/1ay.

MHoecTBa U JIOTHKA:

CBOOOJTHO OTIEPUPOBATH MOHATHIMU: MHOXECTBO, OTIEpaIlMy HaJl MHOXKECTBAMH,



UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT Jyisi ONIMCAaHUs peaIbHbIX IPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB;

CBOOOZHO OMEpUpPOBAaTh MOHATHUAMHU: OIpEAeNeHHe, Teopema, YypaBHEHHE-CIEACTBUE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, JOKa3aTelbCTBO, PABHOCWIBHBIE ypaBHEHHS U
HEPaBEHCTBA.

K konmy oOydenuss B 11 kiacce oOydaromuics TMOJYYUT CIEAYIONIUE MPEIMETHBIC
pe3yNbTaThl MO OTACIbHBIM TeMaM paboueil mporpamMmbl y4eOHOTo Kypca «Anrebpa U Haudana
MaTEMaTHYECKOTO aHAIIA3a»:

Yucsa v BbIYUCTICHUSA

CBOOOZHO OINEpUpPOBaTh TMOHATHSAMHU. HATypajlbHOE U IIeJI0€ YHUCJIO, MHOXKECTBa
HATYPaJIbHBIX M IENbIX YHUCEeN, UCTIOIb30BaTh MpHU3HAKU AeaumocTu nenbix yucen, HOJ u HOK
HATYpaJIbHBIX YHCEI JJIsl PEIICHUS 3a7a4, IPUMEHSTh aIropuT™M EBkina,

CBOOOZHO ONEPUPOBATH MOHATHEM OCTAaTKA IO MOJIYJIIO, 3alIMChIBAaTh HATypaibHbIC YHCIIA B
Pa3IUYHBIX MO3UIIMOHHBIX CUCTEMaX CUMCIICHUS,

CBOOOZHO OMEPUPOBATh MOHATUAMU: KOMIUIEKCHOE YHUCIO U MHOXECTBO KOMILIEKCHBIX
qrces, MPeICTaBIATh KOMIUIEKCHBIC YHCia B alreOpandeckoil U TPUTOHOMETPUYECKoi dopme,
BBITIOJTHATH apUPMETUIECKHE OTIEPALINU C HUMH U N300pa)kaTh Ha KOOPMHATHOU TUIOCKOCTH.

YpaBHeHNS U HEPABEHCTBA!

CBOOOAHO  OMEepUpOBaTh  MOHATHSIMH.  HppalMOHANbHBIE,  TOKa3aTelbHbIE U
JorapupMHUECKUE HEPABEHCTBA, HAXOAUTh MX PEIICHUS C MOMOIIBIO PABHOCHIIBHBIX IIEPEX0/IO0B;

OCYUIECTBIISATH OTOOP KOPHEW IPU PEIICHUU TPUTOHOMETPUUECKOTO YPABHEHHUS;

CBOOOZHO OINEpPUPOBaTh MOHATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSATH
HEo0XouMbIe (POPMYIIBI AJISl pELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OTEPUPOBAThH MOHATUSAMHU. CUCTEMA M COBOKYITHOCTh YPaBHEHUN U HEPaBEHCTB,
PaBHOCHIIBHBIE CUCTEMBI M CHCTEMBI-CIICACTBHUS, HAXOUTh PELICHUSI CUCTEMbI M COBOKYITHOCTEH
palMoOHANBPHBIX, HPPAMOHANBHBIX, TIOKAa3aTeNbHBIX W JIOTAPU(PMHUUECKUX YPaBHEHUH W
HEPABEHCTB;

pemiate palioHajbHbIe, HWpPpAlMOHANBHBIC, T[OKa3aTelbHble, Jorapumuueckue Hu
TPUTOHOMETPHUECKHUE YPAaBHEHUS U HEPABEHCTBA, COJEPIKAIINE MOIYIIH U TapaMEeTPHI;

IPUMEHSTH TpadUuecKrue METOIbI IS PEIICHHUS YPAaBHEHUH W HEPABEHCTB, a TAKXKE 3a/1a4 C
napaMmeTpamy;

MOJICJIMPOBATh pealibHbIE CHUTYallud Ha fA3BbIKE aireOphl, COCTABIATH BBIPAKCHHUS,
ypaBHEHHsI, HEPAaBEHCTBA M UX CHCTEMBI 110 YCIIOBHIO 33]1a4, UCCIIEOBATH TOCTPOSHHBIEC MOIEIIH
C MCMOJIb30BaHUEM arlapara ajareopbl, MHTEPIPEeTUPOBATh MOJYUYEHHBINH pe3yJIbTaT.

DOYyHKUUH U TPAPUKU:

CTPOUTH Tpa@UKU KOMMIO3HIMUA (HYHKUIUN C MOMOIIBI0 AJIEMEHTAPHOTO UCCIIECOBAHUS U
CBOWCTB KOMITO3UIIMU ABYX (DyHKITHIA;

CTPOUTH FT€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HAa KOOPAMHATHOM MJIOCKOCTH,;

CBOOOJTHO OTIEpUPOBATH MOHATHUSAMU: TPAPUKH TPUTOHOMETPUICCKUX (YHKITHIA;

NPUMEHATH (QYHKIUU AJI1 MOJICIHPOBAHUS U UCCIIEIOBAHUS PEaTbHBIX MPOIECCOB.

Hauyana maTeMaTH4yecKoOro aHam3a:

UCTIONIb30BaTh TPOM3BOMHYIO JUISI HCCIEeNOBaHMS (YHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMB,

HaXOAHWTh HauOOJbIIIEEe U HAMMEHbIIIee 3HAYCHHsI (PYHKIIMU HENMPEPHIBHON Ha OTPE3KE;



HUCIIOJIB30BAThH HpOI/I3BOZ[HYIO IJIsI HAXOXKIOCHUSA HaI/IJ'IyLIHICFO peHIGHI/IH B HpI/IKJ’IaI[HBIX, B
TOM YHCJIE COIUATBHO-DKOHOMHUYECKHX, 3a7adax, JJIs OINPEACIICHUS CKOPOCTH M YCKOPCHHUS
nporiecca, 3aIaHHOTO GOPMYIIOH M rpaduKoM;

CBOOOJTHO OMEPUPOBATH MOHATUAMU: IEPBOOOPA3HAs, ONPEACIEHHBIN HHTETPall, HAXOAUTh
NepBOOOpA3HBIE AIIEMEHTAPHBIX (YHKIHMHA M BBIYHACIATH HHTErpan mo Gopmyne Hprorona-
JleliOHMIA;

HAXOJIUTh IJIONIAIU IIOCKUX (PUTYp 1 00BEMBI TEJT ¢ IOMOIIBIO HHTETpaIa;

UMCTH HpeIICTaBJIeHI/IC 0 MAarTeMaTHUu4cCKOM MOIICJII/IpOBaHI/II/I Ha HpI/IMepe COCTABJICHUA
g hepeHINATEHBIX YPaBHEHUH;

pemaTth MpUKIAIHBIC 3a/1a4d, B TOM YHCJIE COIUAIBHO-3KOHOMHUYECKOTO M (PU3HUYECKOTO
XapakTepa, CpeICTBAMH MaTeMAaTHYECKOTO aHaJIH3a.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/o

HaumeHoBaHue pa3ieioB U TeM
NMPOrpaMMbI

MHOX€ECTBO I€HCTBUTEIIBHBIX YHACEIL.
MHorounensl. PaninoHaabHbIe YpaBHEHHUS U
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUH

Oynkuun u rpapuku. CreneHHas GyHKIHS ¢
LIETIBIM [TOKa3aTeIeM

ApudmeTHueckuii KOpeHb N-Oi CTETCHH.
HppannonanbHble ypaBHEHHUS
[TokazarensHas pynknus. [lokasarenbHbIe
YPaBHEHHUSA

Jlorapudgmuueckast QyHKIUS.
Jlorapumuueckre ypaBHEHUs
Tpuronomerpruyeckue BeIpaXeHUs U
YpaBHEHUs

[TocnenoBaTenbHOCTH U IPOIPECCHH
HenpepsiBabie pynkuuu. [IponszBoanas
[ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS
3HAHUU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBO 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoibHbIe
padoThI

IIpakTHYecKue
padoTbI

23

11

14

17

21

19

127

JICKTPOHHBIE
(umdposbie)
o0pa3oBaTe/ibHbIE

pecypcbl



11 KJIIACC

Ne
n/n

HaumeHoBaHue pa3ieioB U TeM
NPOrpamMMbl

HccnenoBanmne GpyHKIHIA ¢ TOMOIIBIO
MPOU3BOAHOMN

[lepBooOpa3Hast 1 UHTETpal

I'paduku TpuroHOMETPUIECKUX (PYHKITUH.
TpuronomeTrpuveckrne HepaBEHCTBA

UppanmonanbHblie, MOKa3aTeIbHbIE U
norapu(pMUUECKUE HEPABECHCTBA

KomriekcHsle uncna
Harypasbnsle u nensle yucna

CucreMbl paliioHATBHBIX, HPPALMOHATBHBIX
MOKAa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHEHUN

3agaym ¢ mapaMeTpamu

[ToBTOpeHue, 0600IIEHNE, CUCTEMATU3ALIHS
3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoauuecTBO 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTpoibHbIe
padoThI

10

JJIeKTPOHHbIE
(umdposbie)
o0pa3oBaTe/ibHbIE

pecypcbl

IIpakTHYecKue
padoThI

21
11

13

23

11

15

14

126









