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MNOACHUTEJIBHASA 3AIINCKA

YueOHblii Kypc «AnreOpa M Hadajga MaTeMaTUYECKOTO aHallu3a» SBJSETCS OJHUM U3
HanOoJiee 3HAYUMBIX B IpOrpamMMe CpeaHero oomiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH 00eCIeunBaeT HHCTPYMEHTAIbHYIO 0a3y JJIs U3y4eHUs BCEX €CTECTBEHHO-HAYUHBIX
KYpCOB, a C JPYyroil CTOPOHBI, (POPMUPYET JIOTUIECKOE B A0CTPAKTHOE MBIIIICHUE 00YJarOIuXCcsl
HAa YpOBHE, HEOOXOJAMMOM [UIsl OCBOCHHUS HWH(GOPMATUKU, OOIIECTBO3HAHUS, HCTOPUH,
CIIOBECHOCTH M JAPYIHX IUCIMIUIMH. B paMkax mgaHHoro y4yeOHOro Kypca oOydyarommecs
OBJIAJICBAIOT YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOM HayKu, KOTOpas (GOopMyIHpyeT CBOU
JOCTIDKEHUS] B MAaTEMAaTH4YEeCKOH Gopme.

VY4eOHbIl Kypc anreOpbl M Hayajd MAaTeMaTHMYECKOrO aHallM3a 3aKJIa/bIBa€T OCHOBY JUIf
YCIICIIHOTO OBJIAJICHHUS 3aKOHAMH (DPU3HUKU, XUMHH, OMOJIOTUH, TOHUMAaHHsI OCHOBHBIX TEHICHIIHNA
Pa3sBUTHSI SKOHOMHMKHM U OOIIECTBEHHOM »H3HH, MO3BOJSIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IU(QPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO HCIOJIb30BAaTh WX I JalbHEUIIEro
00pa30BaHus U B IOBCETHEBHOM KHU3HU. B TO e Bpems oBajieHre aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLHUSMHU aJIreOpbl U MAaTEMaTUYECKOTO aHajIu3a pa3BUBAET YMEHUE HAXOJUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBATh UCTUHHOCTD, JOKA3bIBaTh YTBEPKICHHS C IIOMOLIbI0 MHIYKIIUU
U PacCyXk/aTh ACIYKTUBHO, UCIOIB30BaTh 00OOIIEHNE U KOHKPETU3ALHIO, a0CTparupoBaHue u
aHaJIoruto, GopMUpyeT KpeaTuBHOE U KPUTUYECKOE MBIIIIJICHUE.

B xone u3ydyenus yueOHOro Kypca «Anredpa ¥ Hayala MaTeMaTUYECKOTO aHaIH3a»
oOyyJaronuecss TIOJy4aloT HOBBIA OIBIT PEIICHUS MNPUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOEHUS MaTeMaTHYECKUX MOJENEH pealbHbIX CUTYyallMil, MHTEPIpPETAaluy MOJTYyYEHHBIX
pelieHui, 3HaKOMATCSI ¢ MPUMEpPaMU MaTEMaTUYECKUX 3aKOHOMEPHOCTEHW B MPUPOjE, HAyKe U
HCKYCCTBE, C BBIJIAIOIIUMUCS MATEMAaTUYECKUMHU OTKPBITHSIMH U UX aBTOPAMHU.

VY4eOHbIl Kypc 00J1aaeT 3HAYUTENbHBIM BOCHHUTATENBbHBIM MMOTEHIHAJIOM, KOTOPBIH
peanu3yercss Kak depe3 ydeOHbIM MaTepual, CHOCOOCTBYIOHMMH (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M 4epe3 crneunpuky y4eOHOW  JIeATeNbHOCTH, TpeOyromei
NPOJOKUTEIbHON  KOHUEHTPAallMd  BHUMaHHs, CaMOCTOSTENbHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a IOJIY4YECHHBIN pe3yibTar.

B ocnoBe mertonuku oOyuyeHHs anreOpe M HayajlaM MaTeMaTHYECKOro aHallu3a JIEKUT
JEeSTENIbHOCTHBINA MPUHIUT O0yUEHUSI.

B ctpykrype yuebHOro Kypca «Anredpa u Hayajga MaTeMaTHYECKOTO aHAIN3a) BbIJIEICHBI
CIIEIyIOIINE COJEepKaTeNbHO-METOAUYECKHe JTHUHUM: «Yucna u BblUKCICHUS», «DYHKIMH U
rpadukny», «YpaBHEHUS U HepaBeHCTBay, «Havaa MaTeMaTH4eckoro aHaan3ay, «MHOXKeCTBa U
Joruka». Bce ocHOBHBIE COZIepKaTEIbHO-METOANYECKHE TMHUN U3Yy4al0TCs Ha MPOTSHXKEHUH JIBYX
JeT 00y4eHusl Ha ypOBHE cpeliHero olriero oopa3oBaHus, €CTECTBEHHO JIOTIOJIHSS IPYT Apyra u
MIOCTENIEHHO HAChIIIAsCh HOBBIMH Te€MaMU W pasfenamu. JlaHHBIA ydyeOHBbIM Kypc sBiseTcs
UHTETPAaTUBHBIM, MOCKOJbKY OOBEIUHSET B ceOe cojep)KaHHe HECKOJIbKMX MaTeMaTHYeCKHX
JTUCIUIUINH, TAKUX Kak anreOpa, TPUrOHOMETPHsI, MaTeMaTHUYECKUN aHaINU3, TEOpUsS MHOXKECTB,
MaTeMaTHuyecKas Joruka u apyrue. Ilo Mepe Toro kak oOydaromuecst OBIIaJeBalOT BCE Ooee
OIMPOKUM  MaT€MaTH4YeCKHMM  amnmaparoM, y  HUX  IOCIEAO0BaTelIbHO  (OpMUpPYETCS



Y COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJENb pealbHOM CHUTyaluH,
OPUMEHSTH 3HaHUS, TOJTYyYSHHBIE TIPU U3YyYEHUN Y4eOHOTr0 Kypca, ISl peIIeHUs] CaMOCTOSITEIbHO
c(hopMyJIMPOBAaHHON MaTEeMaTUYECKOM 3a/1a4uM, a 3aTeM UHTEPIIPETUPOBATh CBON OTBET.

ConepxaTenbHO-MeTOAMYeCcKast THHUS «YnCTa U BBIYUCIICHUS» 3aBepiIaeT (GopMupoBaHue
HABBIKOB MCITIOJIb30BAHUS JICHCTBUTEIBHBIX YHCEI, KOTOPOE OBLIIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero obmiero oopazoBanus 0co00€ BHUMAaHUE yIEIAETCS
(OPMUPOBAHUIO HABBIKOB PAIlMOHAIBHBIX BBIYUCICHUN, BKIIOYAIOIIUX B ce0sl MCIIOIH30BAHUE
pa3MYHbIX (GOpPM 3alKMCH 4YHUCIa, YMEHHE JejaTh MPHKUJAKY, BBIIOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHMSI, OLICHUBATh YMCIIOBHIC BBIpAXKEHUS, paboTaTh ¢ MaTeMaTUYECKHUMH KOHCTAHTAMHU.
3HaKOMbIE 00YJarOIUMCSI MHOXKECTBA HATypaIIbHBIX, LIEJBIX, PAIMOHAIBHBIX U IEHCTBUTEIBHBIX
YHECeN JIOMOJHSIOTCS MHOKECTBOM KOMIUIEKCHBIX 4YHCEN. B KakIoM M3 3THX MHOXKECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIC eMy crienu(uYeckue 3aa4d U ONepalyu: JCJICHUE HaIelo,
OTIEPUPOBAHNE OCTATKAMH HAa MHOXKECTBE IIEJIBIX YHCEN, 0COOBbIe CBOMCTBA pAIlMOHATBHBIX U
UppaIMOHATIBHBIX YUCEI, apU(PMETUICCKHUE OTIEPAIINH, a TAK)KE U3BJICUCHHE KOPHS HATYPaIbHON
CTCTIICHH Ha MHOXXECTBE KOMIUICKCHBIX 4HCell. biaromapsi mocienoBaTeIbHOMY PaCHIMpPEHUIO
Kpyra HCHOJb3yEeMbIX YHCENl U 3HAKOMCTBY C BO3MOXHOCTSIMH WX NMPUMEHCHHS Ui PEUICHUS
Pa3IUYHBIX 3371249 GOPMHUPYETCS MPEACTABICHUE O SAMHCTBE MAaTEMAaTUKN KaK HAYKU U €€ pOJin B
MIOCTPOCHHUH MOJIENICH peaTbHOTO MUPA, ITUPOKO UCTIONB3YIOTCS 0000IIECHIE U KOHKPETH3AIIHS.

Jluaus «YpaBHEHHS M HEPABEHCTBA» pPEANM3yeTCs Ha MPOTSHKEHUH BCEro OoOydyeHUs Ha
YpOBHE cCpeaHero oOuiero oOpa3oBaHMsl, IIOCKOJIBKY B KaxIoMm paszeine IIporpammbl
MPEeyCMOTPEHO PEellIeHUuEe COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oOywaroniyecsi OBIaJeBalOT
pa3IUMYHBIMU  METOJAMHU  DPELIEHUS palMOHAIbHBIX, MPPALMOHAIBHBIX, [10Ka3aTelIbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUYECKUX YPaBHEHMI, HEPABEHCTB M CHUCTEM, a TaKKe 3a/ad,
cojepkauiux napamerpsl. llomyueHHble yMEHHS HIMPOKO MCIONB3YIOTCS IPH HUCCIEI0BAaHUU
GbyHKIMI ¢ TOMOIIBbIO TPOU3BOIHOMN, IPU PEIICHUN NMPUKIATHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HanOOJBIINX W HAUMEHBIINX 3HaYeHWI (yHKUWU. JlaHHas coleprkaTeibHas JIMHUS BKIIIOYAET B
cebst Takke (GopMUPOBaHHWE YMEHUH BBINONHATH pacu€Tel Mo (GopmynaM, HpeodpazoBaHUs
pPalMOHATIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUYECKUX BBIPAKEHUH, a TakkKe BBIpAKEHUH,
coJepXkalx creneHu M Jorapudmel. braromaps u3yueHuro anreOpandeckoro Matepuala
INPOUCXOAUT JajibHEHIlee pa3BUTHE aITOPUTMHUYECKOIO U aOCTPAaKTHOIO  MBILIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKM JIEAYKTHUBHBIX pacCyAE€HUH, pabOThl ¢ CHMBOJIBHBIMU
dbopMamu, TpeACTaBICHNS 3aKOHOMEPHOCTEN M 3aBUCUMOCTEN B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npeanaraeTr 3QpQGeKTUBHbIE HHCTPYMEHTHI JJISl PELICHHs TPAKTHUYECKUX M €CTECTBEHHO-
HAy4yHBIX 3aj[a4, HarjIsAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK SI3bIKa HayKH.

CopnepxatenbHo-MeToanyeckast JUHUS «DyHKIMHU U TpaduKU» TECHO NeperuieTaeTcs ¢
JPYTMMHU JIMHUSIMH y4€OHOT0 Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33Ja€T MOCIIEJ0BATEIbHOCTD
u3ydyeHuss Marepuana. l3yyeHwe CTemneHHOW, TIOKa3aTeNbHOM, Jorapupmuueckod u
TPUTOHOMETPUUECKUX (QYHKIUH, NX CBOMCTB U rpapUKOB, UCIIOIb30BaHUE QYHKIUH AJIs pelIeHUs
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U pealbHON )KU3HU TECHO CBA3aHO KaK C MaTeMaTHUYECKUM
AQHAJIN30M, TaK U C pelIeHHEM ypaBHEHHH 1 HepaBeHCTB. [Ipu aToM GoJbII0€ BHUMAHUE YAETIAETCS
(bopMHpOBaHUIO YMEHHS BBIpaXKaTh (hOpMyIaMH 3aBUCUMOCTH MEX/y Pa3IMUYHBIMU BETMUYNHAMH,
HCCJIEIOBATh IMOJIyYeHHbIE (DYHKIMH, CTPOUTHh UX rpapuku. Marepuas 3TOH coaep:KaTelbHOMI
JIMHUM HallEJIeH Ha pa3BUTHE YMEHHUN U HABBIKOB, O3BOJIAIOIINX BBIPAYKAaTh 3aBUCHUMOCTH MEXIY
BEJIMYMHAMU B pa3IU4HON (opMe: aHaIUTHUYECKOH, rpapuueckoil u cinoBecHol. Ero mzyuenue
CHOCOOCTBYET PAa3BUTHIO AJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K OOOOIICHHI0 U
KOHKPETH3allUH1, UCIIOJIb30BAaHUIO AaHAJIOTHM.

ConepmaTenLHasI mmansg «Hadama mMaTeMaTHYecKOoro aHajan3a» IO03BOJISET CYIICCTBEHHO
paCIupPpUTh KPYT KaK MATCMATHYCCKUX, TAK U IPUKIIAIHBIX 3a1a4, JOCTYITHBIX 06yanOH_[PIMCH, TaK



KaK y HHMX MOSBJISETCS BO3MOXKHOCTb CTPOHUTH TpapUK{ CIOXKHBIX (DYHKUUH, OMpEenensiTh HUX
HauOOJbIIMEe U HAUMEHbBINNE 3HAYEHUS, BBIYUCIATD IUIomaan Guryp u oObEMBI Te, HAXOIUTh
CKOPOCTHM U YCKOpEeHHs IpoueccoB. JlaHHas coziepxaTeinbHas JIMHUA OTKPHIBACT HOBBIC
BO3MO>KHOCTH IIOCTPOCHHS] MATEMATHUYECKUX MOJICJIEH peasIbHbIX CUTYaIlUi, TO3BOJISIET HAXOIUTh
HAWIy4lllee pElICHUE B MPUKIAJAHBIX, B TOM YHUCIIE COIHAIbHO-IPKOHOMUYECKHX, 3a/adax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOrO aHaJIM3a CIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(bopManbHO-JIOTMYECKOT0 U KPEaTUBHOTO MBIIUICHUS, (POPMHUPOBAHHIO YMEHUW pacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MAaTEMAaTHKH B HayKe, TEXHUKE U HCKyccTBe. OOydaromuecs y3HAIT O
BBIJIAIOIIUXCS] PE3y/bTaTax, MOJIYYEHHBIX B XOJ€ Pa3BUTHUS MaTeMaTHKU KaK HayKu, U 00 HX
aBTOpax.

CopneprxaTenpHO-MeToANYeCcKast TMHUS «MHOXKeCTBa U JIOTHKay BKITIOYAET B C€0sI 2JIEMEHTHI
TEOPUM MHOXKECTB M MaTeMaTHYeCKOW JIOTMKU. TeopeTHMKO-MHOMKECTBEHHBIE IPEICTABICHMUS
IPOHMU3BIBAIOT BECh KYPC IIKOJIBHOM MaTeMaTHKH M IPEJIaraloT Hanbosiee yHUBEpCAbHBIN A3bIK,
OOBEIMHAIOIIMN BCE pas3feibl MaTeMaTHUKd M €€ NPUIOKEHUI, OHM CBSA3BIBAIOT pa3HbIE
MaTeMaTUYECKUE IUCLUUIUIMHBI U HUX NPWIOKEHUs B eAauHoe ueinoe. [loatomy BakHO naTh
BO3MOXHOCTh OOy4aromemMycs MOHUMAaTh TEOPETHUKO-MHOMXKECTBEHHBINH SI3bIK COBPEMEHHOU
MaTeMaTUKHU U UCIIOJIb30BATh €r0 I BBIPAXKEHUSI CBOMX MbICIEH. J[pyruM Ba)KHBIM NPU3HAKOM
MaTeMaTHKU Kak HayKd CleJyeT NpU3HAThb CBONCTBEHHYIO €l CTpOroctb OOOCHOBaHHUH U
CJIEZIOBaHUE OINPENEIEHHBIM IIPAaBUIaM IIOCTPOCHUS J10KA3aTEIbCTB. 3HAKOMCTBO C DJIEMEHTaMU
MaTeMaTHYECKOM JIOTUKU CHOCOOCTBYET PAa3BUTHIO JIOTMYECKOI'O MBILIUIEHUS O0y4aroIuxcs,
MO3BOJISIET MM CTPOUTH CBOU PACCYKICHHS Ha OCHOBE JIOTHUECKUX MpaBMil, (GOPMUPYET HABBIKU
KPUTUYECKOT'O MBIIIJICHHUS.

B yue6HOM Kypce «Anredpa 1 Hayaa MaTeMaTHYECKOTO aHAIIN3a» MPUCYTCTBYIOT OCHOBBI
MAaTeMaTUYCCKOro MOACIUPOBAHUA, KOTOPBLIC IIPU3BAHBI CII0CcOOCTBOBATD q)OpMI/IpOBaHI/IIO
HaBBIKOB IIOCTPOCHHUSI MOJIENICH peaslbHBIX CUTYAIMi, UCCICIOBAHMS 3TUX MOJIENICH C TTOMOIIBIO
arrapara aJIF€6pI>I U MAaTCMAaTH4YCCKOr'0 aHaJin3a, MHTCPIPCTAllUN IMOJTYYCHHBIX PC3YJIbTATOB.
Takue 3amaHus BIUIETCHBI B KaXIbI M3 Pa3[esioB NPOrpaMMbI, MOCKOJIBKY BECh MaTepHal
yu4eOHOro Kypca HIMPOKO HCIOJIb3YeTCsl JUIsl pelleHHs NpUKIagHbIX 3azxad. [lpu pemenun
peabHBIX MPAKTHUECKUX 3a]1a4 00ydarolrecs pa3BUBaOT Ha0II01aTeIbHOCTh, YMEHHE HaXOIUTh
3aKOHOMEPHOCTH, a0CTParupoBaThCsl, UCIOIb30BaTh aHAJIOTHIO, 0000IIaTh 1 KOHKPETU3UPOBATh
npobnemy. JlestenpHOCTh 1O (OPMUPOBAHHMIO HABBIKOB pEIIEHUS NPUKIAAHBIX 33734
OpraHM3yeTcss B IIpollecce H3Y4YEeHMsI BCeX TeM Y4yeOHOro Kypca «Anrebpa W Havana
MaTeMaTHYECKOT0 aHAJIN3ay.

Ha u3yuenne yuebHOoro Kypca «Anredpa u Hauajga MaTeMaTUYeCKOT0 aHAJIN3a» OTBOJIUTCS
272 gaca: B 10 xmacce — 136 yacos (4 yaca B Hezieno), B 11 kimacce — 136 yacoB (4 4aca B HEJIENIO).

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Yuciia 1 BLIYUCICHUSA



Panmonaneupie yncna. OObIKHOBEHHBIE U JIECATUYHbBIE JPOOH, MPOLEHTHI, OECKOHEUHBIE
nepuoandeckue npodu. [Ilpumenenue qpodei u MPOICHTOB sl PEISHUS TPUKIIATHBIX 33129 U3
Pa3JIMYHBIX OTpaciieil 3HAHUM U peaTbHON KU3HHU.

JelictBuTenbHble YKclia. PanMoHanbHBIE W HUPpAMOHAIBHBIE YHCla. ApudMeTHYECKHE
onepaury C JICHCTBUTEIIBHBIMU 4YHCIaMU. MOJylb JEWCTBUTEIBHOIO YMCIA U €ro CBOMCTBA.
[TpuOmm>x€HHBIE BBIYUCIICHUS, TIpaBUja OKPYTJIEHUs, TNPUKUAKA M OICHKa pe3ysbTaTa

BBIYHUCIIEHUN.

Crenenp ¢ 1ensiM nokaszareneM. bunom Herotona. Mcnonp3oBanue noaxonsmend (opmbl
3alACU ACUCTBUTEIBHBIX YUCEI Ul PEIIECHUS IPAKTUYECKUX 3a1a4 U IPEJCTABICHUS JAHHBIX.

Apudmernueckuii KOpeHb HaTypaJbHON CTEIIEHH U €r0 CBOICTBA.

CreneHb ¢ palMOHAJIBHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
MIOKa3aTeJIEM.

Jlorapudwm yucna. Coiicta norapudma. JlecaTuunbie 1 HaTypaIbHbIE JIOTAPUPMBI.

CuHyC, KOCHHYC, TaHT'€HC, KOTAHT€HC YUCJIOBOI'O apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIIOBOIO apryMEHTa.

YpaBHeHUs] 1 HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpaBHEHMS.
PaBHOCWIIBHBIE ypaBHEHUS U ypaBHEHM-CIIeICTBUS. HepaBeHCTBO, penieHne HepaBeH CTBA.

OCHOBHBIE METO/Ibl PELIEHHSI LEJIbIX U JPOOHO-pallMOHATIBHBIX YPAaBHEHUNH M HEPABEHCTB.
MHorowieHsl OT OTHOW NEpeMEHHOM. JleJIeHne MHOTO4YJIEHa Ha MHOTOWIEH ¢ OCTaTKOM. Teopema
besy. MHorouniens! ¢ neisiMu kosddunrentamu. Teopema Buera.

[TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAILIMX CTENIEHU U KOPHH.

HppanmonaneHele ypaBHeHUs1. OCHOBHBIE METO/BI PELICHNS] UPPALUOHAIBHBIX YPaBHEHUM.

[ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[TpeobpazoBanue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHUs. (OCHOBHBIE METOIbI PEIICHUS JIOTApUPMUIECKUX
YpaBHEHUM.

OcHoBHble TpuroHomerpuueckue ¢opmynsl. I[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BbIpaXEHUI. Pelienne TpuroHoMeTpu4ecknx ypaBHEHU M.

Pewienne cucreM IMHEHHBIX ypaBHEHMH. Marpuiia CHUCTEMBl JIMHEHHBIX YpPaBHEHMI.
Onpenenurenb MaTpulbl 2X2, €ro TE€OMETPUYECKUH CMBICI W CBOWMCTBA, BBIYUCICHHE
€ro 3Ha4CHMs, IPUMEHEHUE OIpPEACINUTENA [l PEUICHUS CHUCTEMBbl JIMHEWHBIX YpaBHEHUM.
Pemienne npukiagHbIX 3a7ad ¢ MOMOIIBIO CHCTEMBI JIMHEHMHBIX ypaBHEeHHWH. MccnenoBanue
IIOCTPOEHHOMN MOJIEIH C IIOMOIIBIO MATPULL U OIIPEIETUTENCH.



[TocTpoeHrne mMaTeMaTHYECKUX MOJENIEH peaJbHOM CHUTyalluH C MOMOUIBIO YPABHEHHHN W
HepaBeHCTB. [IpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a1a4 U 3a1a4
U3 pa3IMyuHbIX 00JacTel HAyKH U pealbHOM JKU3HHU.

DOyHKIUM U rpadpuku

Oynkuus, crnocoObl 3amanus QyHKuHA. B3ammuo oOpartable ¢ynkumu. Kommosunms
¢ynkuuit. ['paduk pynkuuu. DnemeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (HyHKIIHA.

OO6nacTp onpeneneHuss 1 MHOXKECTBO 3HaueHuM ¢yHkuuu. Hymu ¢pynkuuu. [IpomexyTtku
3HaKonocTosHcTBa. YErHbie n HeuéTtHhie QyHKUUU. Ilepuogmueckue ¢yHkuuu. [IpomexyTku
MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha IPOMEKYTKE.

JlunHeitHast, KBagpaTu4yHasi U JPOOHO-THHEWHAS PYHKIIMHA. DIEMEHTAPHOE UCCIICIOBAHUE U
MOCTPOCHUE UX IPAPUKOB.

CrenenHass (yHKIUS C HaTypaJbHBIM U LIEJbIM IoKa3areneMm. EE cBoiictBa u rpaduk.
CpoiicTBa 1 rpaduK KOpHA N-Oi CTENeHW Kak (PYHKIMH OOpaTHOM CTENEHH C HATypaJbHBIM
IIOKa3aTeIeM.

[TokazarenpHas u norapupmudeckas GyHKINHU, UX CBOMCTBA M rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U1 peleHns ypaBHEHUH.

TpuronomeTrpuyeckass OKPYXHOCTb, OINpEAe/ieHue TPUTOHOMETPUUYECKUX  (PYHKIIHIA
YHUCIJIOBOT'O apryMeHTa.

OyHKIMOHATBHBIC 3aBUCHIMOCTH B PEATTLHBIX MPOIIeCcCaxX U SBJICHUSAX. [ paduKku peanbHBIX
3aBUCHUMOCTEMN.

Hauvana MaTeMaTH4ecKOro aHajJu3a

ITocnenoBaTeaLHOCTH, CIIOCOOBI 3aJaHus MOCea0BaTeIbHOCTEH. MeTo ] MaTeMaTHYECKON
WHIAYKIUA. MOHOTOHHBIE M OrpaHUYEHHBIE IOCIENOBATEILHOCTH. MCTOpUS BO3HUKHOBEHUS
MaTEeMaTHYECKOr0 aHaJIM3a KaK aHaInu3a OSCKOHEUYHO MaJjbIX.

Apudmernueckass U reomerpuyeckas — nporpeccud.  beckoHeuHo — yObIBaromias
reomerpuueckas nporpeccus. Cymma 0eCKOHEUHO yOBIBaIOLIEH IeOMETPHUUYECKON MPOrpecCHH.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yumcino e. dopMyrna CIOXKHBIX MPOLEHTOB.
Hcnonp30BaHne IPOrPECCUM JUIS PELIEHUs] pEANIbHBIX 3aJa4 IPUKJIAJIHOTO XapaKTepa.

HenpepriBHble pyHKIIMHN 1 MX cBoMcTBA. ToUkHM pa3pbiBa. ACUMITOTHI IPaPUKOB PYHKIIHH.
CpoiicTBa (hyHKIMI HENpepbIBHBIX HAa OTpe3Ke. MeToJl MHTEPBAJIOB JUIsl peIlIeHUs] HEPaBEHCTB.

[TprMeHeHre CBOMCTB HENPEPhIBHBIX (QYHKIIUM [Tl peIIeHus 3a1a4.

[TepBas u BTOpast mpousBoAHbIe GyHKIMU. OnpeneneHne, TeOMETPUISCKUNA U (HU3UIECKUI
CMBICTT POU3BOAHON. Y paBHEHUE KacaTeNbHOU K rpaduKy GyHKIHH.

[TpousBoaHbIe 3n1eMeHTapHbIX (GyHKIU. [Ipon3BogHAsS CyMMBL, TPOU3BEIEHUS, YACTHOTO U
KOMMO3UINH (PYHKIIUH.

MHo:kecTBa M JIOTHKA



MHOeCTBO, Olepaly HajJ, MHOXECTBaMU M WX CBOWCTBA. Jlmarpammel Diepa—BeHHa.
HpI/IMeHeHI/Ie TCOPCTUKO-MHOXKCCTBCHHOT'O aIirapara sl OINHUCaHHA PCaibHbIX HNPOLCCCOB U
SBJICHUH, IPU PEUICHUU 3aJ1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Onpez[eneHI/Ie, T€OpEMa, CBOMCTBO MaTeMaTHYECKOT'O O6’beKTa, CJICACTBHE, 10Ka3aTCIbCTBO,
PaBHOCHUJIBHBIC YPABHCHHA.

11 KUIIACC

Yuciaa 1 BHIYHCTICHHSA

Harypanpaple u menbsie umcna. [IpuMeHeHHE NPU3HAKOB ACTUMOCTH IENBIX YHCEl,
HauOoypmmi oo nenutens (nanee — HOJl) u Hammensinee obimiee kpatHoe (nanee — HOK),
OCTaTKOB I10 MOAYJII0, airopuTMa EBKIIMIa 715t pemieH s 3a1a4 B IEJIbIX YHCIIaX.

KommuiekcHple uucima. AnreOpawdeckas ¥ TPHUTOHOMETpHYECKas (OPMBI  3alUCH
KOMILIEKCHOTO 4Kclia. ApuMeTrndeckue onepanuy ¢ KOMIUIGKCHBIMH 4rciiaMu. M3o0paxeHue
KOMIUIEKCHBIX YHCEJI Ha KOOPIAUHATHOM tockocTh. Popmyiia Myaspa. KopHu n-oii cTenenu u3
KOMILUIEKCHOTO 4ucia. IIpuMeHeHne KOMIUICKCHBIX 4YHCed IS pemieHus (U3UYSCKUX U
TEOMETPHYCCKHX 3aJ1ad.

YPaBHeHHﬂ H HEPABCHCTBA

Cucrema u COBOKYITHOCTb ypaBHeHI/Iﬁ U HCPaBCHCTB. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBbI-
cieacTBus. PaBHOCHIBLHBIC HCPABCHCTBA.

OT60p KOpHEH TPUrOHOMETPUUECKUX YPABHEHHM C TOMOILIBIO TPUTOHOMETPHUYECKON
OKPY>KHOCTH. Perienne TpuroHoMeTpuYeCKUX HEPaBEHCTB.

OCHOBHBIE METO/IbI pelIeHUs TOKa3aTeNbHBIX U JIOrapu(PMUIECKUX HEPABEHCTB.
OcCHOBHBIE METO/IbI PELLIEHUSI UPPAL[MOHATILHBIX HEPABEHCTB.

OcCHOBHBIE METO/IbI PEILIEHUsI CUCTEM U COBOKYITHOCTEW palliOHAIbHBIX, HPPALMOHAIIBHBIX,
NoKa3aTeIbHbIX U JIOrapu(MUUYECKUX YPaBHEHHH.

YpaBHEHUs], HEPABEHCTBA U CUCTEMBI C ITapaMeTpaMH.

IIpuMeHeHne ypaBHEHHH, CHCTEM M HEPaBEHCTB K PEUICHUI0 MAaTEeMaTHYECKUX 3aJ1ad U
3aJa4 M3 Pa3IMYHBIX OOJIACTe HAayKM M pEealbHOM >KHW3HU, WHTEPHpETALus IOJy4YeHHbIX
pE3yJIbTaTOB.

DyHKIUHN U TPadUKH

I'paduk xommnozunuu ¢yHkiuil. ['eomerpuueckue oOpa3bl ypaBHEHHI M HEPaBEHCTB Ha
KOOpPJMHATHOM IJIOCKOCTH.

Tpuronomerpuyeckue GyHKIMH, UX CBONCTBA U IPaQUKH.



['papraeckue MeTO b1 pelIeHNs ypaBHEHUH 1 HEPaBEHCTB. [ paduyeckue MeTONbI pEIICHUS
3a/1a4 ¢ mapaMmeTpamH.

Hcnons3oBanue rpadukoB (QYHKIMNA AJI HCCIEAOBAaHUS TPOIECCOB M 3aBUCHUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB U peaabHON KU3HU.

Hauana MaTeMaTH4eCKOT0 aHAJIM3a

[IpuMeHeHne POM3BOAHON K MCCIEOBAHUIO (PYHKIIUI HA MOHOTOHHOCTh U 9KCTPEMYMBI.
HaxoxneHne HanOoJIbIIero 1 HAMMEHbLIEro 3HaYeHNH HeNTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

[IpuMeHeHHe TPOW3BOMHOM JJIsi HAXOXKIACHUS HAWIYUIIETO PEIICHUS B TPHKIAIHBIX
3amadax, Ui OIpENEeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aAaHHoro (HopMyiaond WiIn
rpaguKoOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOoOOpa3HbIX. IlepBooOpa3Hble 351eMEHTapHBIX
¢ynkuunii. [IpaBuia Hax0XKIEHUS TIEPBOOOPA3HBIX.

HNuTerpan. ['eomeTpruueckuii CMbICT UHTErpalia. BriuncieHne onpenenéHHOro HHTerpaia
no ¢popmyne Hetorona-Jleitoauma.

[IpumeHeHne WHTErpaiga Isd HAXOXKICHUS IUIOMQJeld IUIOCKUX ¢uryp u o0BEMOB
T€OMETPUUYECKUX TEIN.

[Tpumepsr pemenuit nuddepeHInanbHBIX YpaBHEHHH. MaTeMaTndeckoe MOJeIUpPOBaHHE
peabHBIX MPOIECCOB C MOMOINBI0 AU(GepeHINaTbHBIX YPaBHEHUH.

IJITAHUPYEMBIE PE3YJIBTATBI OCBOEHMA VYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbHI

1) rpa:kIaHCKOro BOCIMTAHMS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3ULIMKM  OOydaromerocs Kak akTUBHOTO U
OTBETCTBEHHOT'O 4YJIEHa POCCHUICKOro OOIIECTBA, MPEJCTaBIEHUE O MaTEeMaTHYeCKMX OCHOBaX
(YHKIIMOHUPOBAHUSI PA3IMYHBIX CTPYKTYp, SBICHHUH, MpoOIenyp TIpakJaHCKOro oOuiecTBa
(BBIOOPBI, OMPOCHl M APYroe), yMEHUE B3aMMOJEUCTBOBATH C COLMAIBHBIMU HHCTHUTYTaMHU B
COOTBETCTBUU C UX (PYHKIUSAMHU U Ha3HAUYECHUEM;

2) NAaTPHOTHYECKOTO BOCITUTAHUS

c(OpPMUPOBAHHOCTh POCCHICKON TPa)TaHCKOW MIACHTUYHOCTH, YBAKECHHS K MPOIILJIOMY U
HACTOAIIEMY POCCHUIMCKOM MaTeMaTUKH, [IEHHOCTHOE OTHOIICHUE K JOCTUKEHUSIM POCCHHCKHUX
MaTeMaTUKOB M POCCUUCKONM MAaTeMaTUYECKOW IIKOJIbI, UCIOJIb30BAHUE ITUX JOCTHKEHUU B
JIPYTUX HayKaX, TEXHOJIOTHIX, c(pepax IKOHOMHKHU;



3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHHWE JYXOBHBIX IIEHHOCTEH  pPOCCHHCKOro  Haponaa, Cc(hOPMHUPOBAHHOCTD
HPAaBCTBCHHOI'O CO3HAHUA, STUUCCKOI'O MOBCACHHA, CBA3AHHOI'0 C MPAKTHYCCKUM ITPUMCHCHUCM
JOCTYDKEHUI HayKW W JEATEIBHOCTBIO YYEHOTO, OCO3HAHHME JIMYHOTO BKJIAga B IMOCTPOCHUE
YCTOMUYMBOTO OYAYIIEro;

4) ICTECTUHYECCKOIo BOCIIMTAHUA:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKJIIOYasi SCTETUKY MaTeMaTHUECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a7ay, PEIICHHUM, PacCyKIEHUU, BOCHIPUUMYUBOCTH K MATEMAaTHYECKUM AaCIEKTaM
pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3HUecKOro BOCIIMTAHHUS:

c(OPMHUPOBAHHOCTh YMECHHS MPUMEHSATh MATEMaTHYCCKUE 3HAHUS B HHTEPECax 3JI0pPOBOTO
U 0Oe30macHOro ooOpasza XHM3HH, OTBETCTBCHHOE OTHOIICHHE K CBOEMY 3JIOPOBBIO (3710pOBOEC
NUTaHue, COAIAHCUPOBAHHBIN PEXKUM 3aHATHH U OT/bIXa, pEryysipHas Gpu3ndecKasi akTHBHOCTH ),
(1)I/I3I/I‘I€CKOC COBCPHICHCTBOBAHUC ITPH 3aHATUAX CHOpTI/IBHO'O3I[OpOBI/ITeJH>HOI‘/JI ACATCIIBbHOCTBIO,

6) TPY/10BOT0 BOCIIUTAHUS

TOTOBHOCTb K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOIIO0US, HHTEpEC K pazNu4HbIM chepam
po(heCcCHOHANIBHOM JESITEIbHOCTH, CBSI3aHHBIM C MATEMAaTUKON U €€ NMPHIIOKEHUSIMU, YMEHUE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peanu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHbIC IUJIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaTeMaTH4ecKoMy OOpa3oBaHUIO W
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
IPAKTUYECKUX 3a7ja4 MaTEMaTUYECKOI HallpaBIEHHOCTH;

7) 3KOJIOrMYeCKOr0 BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh  HKOJIOTHYECKOM KYJIbTYyphbl, TOHHMAaHHE BIUSIHHUS COLMAIBHO-
HPKOHOMHMUYECKUX IIPOLIECCOB HA COCTOSHUE HPUPOJHOM M COLMAIBHOM Cpelbl, OCO3HAHUE
17100aIbHOTO XapaKTepa HKOJOTHUECKUX MPo0sIeM, OpUEHTALsl Ha TPUMEHEHUE MaTeMaTHUECKUX
3HaHMM JJIs pelIeHus 3a7a4 B 00JaCTH OKpY>KaroIlel cpebl, IIaHUPOBAaHUE MOCTYIIKOB U OLEHKU
MX BO3MOXHBIX IOCJIEICTBUMN AJI OKPY>KAIOIIEN CPEIBI;

8) HeHHOCTH HAYYHOT'O MO3HAHMSI:

c(OPMHPOBAHHOCTh  MHUPOBO33pPEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pPa3BUTHS HAYKU U OOIECTBEHHOW MPAaKTUKH, MOHMMaHHWE MAaTeMaTU4YeCKOW HaykKHu Kak cgepbl
YEJIOBEUECKOU JIEATEIIbHOCTH, JTAOB €€ Pa3sBUTHs M 3HAYUMOCTH Ul Pa3BUTUSA LIMBUIM3ALUU,
OBJIQJICHHE SI3BIKOM MATEMAaTUKH M MaTEMaTHYECKON KYJIbTYpOH KaK CPEICTBOM IMO3HAHUS MUPA,
TOTOBHOCTb OCYHIECTBIIATH IIPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCT HHAUBUAYAIBHO U

B IpyIIIIE.

METANPEIMETHBIE PE3YJIbTATBI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
Ba3oBrble Jijornuyeckue aeiicTBUA:

BBISBIIATh W XapaKTEpU30BaTh CYIIECTBECHHbIE NPU3HAKM MAaTEMaTHUYECKHX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAY TMOHATUAMH, (OPMYTUPOBATH ONPEACICHUS  MOHSATHM,
yCTaHaBJIMBaTh CYLIECTBEHHBIH NpPU3HAK KJIACCU(PUKALMK, OCHOBaHUA [Uii 000OLIeHHA U
CpPaBHEHUs1, KPUTEPUU IIPOBOJIMMOIO aHAJIN3A,

BOCIIPUHUMATh, (POPMYIHpPOBATH U NPEOOPA3OBBIBATH CYKICHHUS: YTBEpPAUTEIbHBIE U
OTpUIATEIIbHBIC, AMHIUYHBIC, YACTHBIC U OOIIUE, YCIIOBHBIC,

BBIABJIATE MAaTCMATHUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3U W IIPOTUBOPCUUA B Q)aKTax,
JAHHBIX, HAOMIONEHUSAX W  YTBEPXKACHUAX, Ipe/ylaraTb KPUTEpUU s BBIABICHUSA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

ACIaTb BBIBOABI C HCIIOJIB30BAHHWEM 3dKOHOB JIOTMKH, ACAYKTHBHBIX W HHAYKTHUBHBIX
YMOSaKHIOquHﬁ, YMOSaKJ'II-O‘IeHI/Iﬁ 110 aHaJIOTHH,

MIPOBOMTH CAMOCTOSITEIILHO JOKA3aTeIbCTBA MATEMATUICCKIX YTBEPKICHUH (TIPSIMBIE U OT
NPOTHBHOTO), BBICTPAaWBaTh apryMEHTAIMIO, TIPUBOJIUTH MPUMEPbl H KOHTPIPUMEDHI,
000CHOBBIBATh COOCTBEHHBIC CYXJICHHSI U BHIBOJIBI;

BBIOMPATH CIIOCO0 penieHns yueOHoM 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHHUS,
BbIOMpATh HanboJIee NOAXOAALIMH ¢ Y4ETOM CaMOCTOATENIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBble ucciie10BaTeIbCKHE AeHCTBHUA:

UCTIOJIB30BaTh BOMPOCH! KaK MCCIIEOBATEIILCKAN HHCTPYMEHT MO3HAHUS, (POPMYITHPOBATH
BOINPOCHI, (UKCUPYIOIIME NPOTUBOpEUHEe, NpoOJeMy, YCTaHABIMBATh HCKOMOE U JaHHOE,
(dbopMUpPOBATH TMIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3ULINIO, MHEHUE;

MPOBOAUTH  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHBIA  3KCIEPUMEHT, HCCIEIOBAHUE 10
YCTaHOBJIEHHIO OCOOEHHOCTEW MaTeMaTHYeCKOTO OOBEeKTa, SBIECHUS, IMPOIECCa, BBISIBICHUIO
3aBUCUMOCTEN MEXIy 00bEKTaMU, SIBIICHUSMH, ITPOIIECCAMHU;

CaMOCTOSITEIILHO (hOPMYJIUPOBATH OOOOIICHHUS W BBIBOBI 10 PE3yJIbTaTaM MPOBEIAEHHOTO
HaOIIO/IEHUsI, UCCIIEeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYYEHHBIX PE3ylbTaTOB, BHIBOJOB U
000011IeHHI];

MMPOTrHO3UPOBATE BO3MOXKHOC PA3BUTUC ITPOUECCCA, 4 TAKIKE BBIABUTATH IMPCAIIOJIOXKCHUA O
€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Padora ¢ unpopmanmei:

BBISIBJIATH ,ZIG(bI/IHI/ITI)I I/IH(i)OpMaHI/II/I, JaHHBbIX, HGO6XO)II/IMI)IX IJi1 OTBE€TAa HA BOIIPOC U JJIA
pCUICHUS 3a1a4u;

BbIOMpaTh HMH(OpPMAIMIO W3 HCTOYHUKOB PpA3UYHBIX THUIOB, aHAIU3HPOBATH,
CHUCTEMaTH3UpOBaThb U HHTEPIPETUPOBATh MHMOPMAIMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTABIICHHS;



CTPYKTYpPHPOBaTh HH(POPMALINIO, IPEACTABIATH €€ B Pa3IHMYHBIX (pOpMax, WILTIOCTPUPOBATh
rpaduvecKku;

OLICHUBATh HAAEKHOCTh HWHGPOPMAMKA 1O CaMOCTOATENBHO  CHOPMYIHPOBAHHBIM
KPUTEPUSM.

KoMMyHuKAaTHBHBIE YHHBePCAIbHbIE YUeOHbIE el cTBUS
Oomenune:

BOCIIpUHUMATb U q)OpMyJII/IpOBaTB CY>KACHUA B COOTBCTCTBHUH C YCIIOBUAMHU H LCIISIMU
06H_I€HI/I${, ACHO, TOYHO, I'PaMOTHO BbIpa)XaTb CBOIO TOYKY 3PCHHA B YCTHBIX M IIHCBbMCHHBIX
TCKCTaXx, JaBaTh IIOACHCHHA 110 XO4Yy PCIICHHUA 3a/la4yi, KOMMCHTUPOBATD HOJIyT-IeHHblﬁ PE3yibTaT,

B XOJle 0OCYXXIEeHMs 3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYXIaeMOH TeMbl, MPOOJIEMBI,
pemaemMon 3aa4M, BbICKA3bIBaTh WJICH, HALICJICHHBIE HA IOMCK PELICHUs, COIOCTABIATH CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUanora, oOHapy>KuBaTh Pa3jM4KMe U CXOJCTBO
MO3HIINH, B KOPPEKTHOU popme (HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IIPEJICTaBIISITh PE3yJIbTaThl PEIICHUs 3aJauM, IKCIEPUMEHTAa, HCCIEAO0BaHUS, IPOEKTa,
CaMOCTOSITENIbHO BBIOMPATh (POpPMAT BBICTYIUICHHS € YUETOM 3a/a4 PE3ECHTALUU U OCOOCHHOCTEN
ayJIUTOPUHU.

PeryisiTuBHBIe yHHBepcaJIbHbIe yueOHbIE TeiiCTBUS
Camoopranuzanus:

COCTaBJIATh IUIaH, AJTOPUTM pELICHUs 3aJjaud, BBIOMpATh CIOCOO pemeHHus ¢ y4€ToM
UMEIOLINXCS PEeCypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBAThH
BapUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMAaLIUK.

CﬂMOKOHTpOJIb, 3MOLUMOHAJLHBLIA HHTEJJIEKT .

BIIAJICTh HABBIKAMU MTO3HABATEILHON pe(IIEKCUU KaK OCO3HAHHUS COBEPIIIAEMBIX JIEUCTBHM U
MBICTUTENBHBIX TPOIIECCOB, UX PE3YIbTATOB, BIAA€Th CIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pelieHHsl MaTeMaTH4eCKon 3a/1auH;

NPEABUACTh TPYIHOCTH, KOTOPbIE MOTIYT BO3HHMKHYTHh IIPH PEIICHUM 3a/1a4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HalJIEHHBIX OIINOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLICHUBATb COOTBCTCTBUC PC3YyJIbTATa LCIINU U YCIIOBUAM, OOBICHATH MPUYUHBI JOCTUKCHUA
WM HEAOCTHIXXCHHUA PE3YJIbTAaTOB ACATCIIBHOCTH, HaXOAWUTH OIHI/I6Ky, naBaTb OLICHKY

npUOOPETEHHOMY OTIBITY.

CoBMecTHan ACATECIbHOCTD:



NOHUMATh U UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHOW M WHIMBHUIYAIHHON pabOThI MpH
pCeHICHUN y‘-IeGHI:IX 3aaa4, IIPUHHUMATL ULCJIb COBMECTHOU ACATCIIbHOCTHU, IIJIAHUPOBATDH
OpraHM3alii0 COBMECTHOM pabOThI, paclpeaessiTh BUABI paboT, AOrOBapHBATLCS, OOCYXIATh
MIPOILIECC B PE3YNIbTAT pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B T'PYMIOBBIX (hopmax paboTel (0OCYXIeHHsS, OOMEH MHEHHIA, «MO3TOBbIC
IITYPMBD» ¥ HHBIE), BBIITOJIHATH CBOIO YaCTh PA0OTHI M KOOPAMHUPOBATH CBOU ACHCTBHUS C APYTUMH

YJIeHAMA KOMaHJbI, OLIEHWBAaTh KAayecTBO CBOETO BKJaJa B OOLIMI TPOIYKT MO KPHUTEPHSM,
c(hOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI

K konny oOyuenus B 10 kiacce oOyyaroluiics MHOJYYUT CIEAYIOUIUE IMPEAMETHbBIE
pe3yibTaThl MO OTJEJIBHBIM TeMaM paboyeil mporpaMmsel yueOHOro Kypca «Anredpa M Hayana
MaTeMaTHYECKOTO aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATUSAMHM: pallMOHAIBHOE YUCIIO0, OECKOHEUHAasl NepuondecKas
Ipo0b, TPOIEHTHI, UPPAIMOHATBLHOE YHCIIO, MHOXKECTBA PAIlMOHAIBHBIX W JICHCTBUTEIBHBIX

qucell, MOOYyJIb ,Z[eﬁCTBHTCJIbHOFO qucJia,

OPUMEHSATH IPOOH U MPOLEHTHI JJIs PeLIeHNs MPUKJIAAHbBIX 3a/1a4 U3 Pa3IMuHbIX OTpacien
3HAHUH U PEATIbHOM KU3HH;

MPUMEHSTh TPUONMKEHHBIE BBIUMCICHUS, TPAaBUJIA OKPYIJICHUS, TMPUKHUAKY H OICHKY
pe3yJibTaTa BBIYUCIICHHI;

CBOOOJHO OIEpUPOBaTh IOHATHEM: CTENEHb C LEIBIM II0Ka3aTeleM, HCIOIb30BaTh
HOIXOAALIYI0 (OpPMY 3alHMCH JACHCTBUTEIBHBIX YUCEN JUIS PElIeHMs NPaKTUYeCKUX 3a1ad U
IIPEACTABJICHUS JAHHBIX;

CBOOOJHO ONEpPUPOBAThH MOHATHEM: apUPMETUUECKUN KOPEHb HATypaJIbHOM CTETEHU;

CBO6OI[HO ONCprUpOBaTh NOHATUCM: CTCIICHL C PAlIUOHAJILHBIM IMOKAa3aTCIICM;

CBOOOJTHO ONEepUpOBaTh MOHATHSAMHU: JorapudM 4HCIA, JNECATUYHbIE M HATypaJlbHbIE
norapudmsl;

CBOOOJHO ONEpUPOBATh MOHATUSMU: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCIIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCHHYC U apKTAHI'€HC YHCIOBOTO apryMEHTA.
YpaBHeHHUsI M HEPABEHCTBA:

CBO60}1HO OIICPHUPOBATE NOHATUAMM: TOXKICCTBO, YPABHCHUC, HCPABCHCTBO, PABHOCHUJIBHBIC
YpaBHCHUA U YPaBHCHUA-CIICACTBUSA, PaBHOCHUJIBHBIC HEPABCHCTBA,



NPUMEHSTh Pa3IMYHbIE METOJbl PEUICHHs] pAalHOHANIbHBIX U APOOHO-pAllMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ] HUHTEPBAJIOB JUIsl PEILICHUS] HEPABEHCTB;

CBOGOI[HO OIICpHUPOBATH IMOHATHAMHU: MHOI'OYJICH OT OI[HOﬁ HepCMCHHOfI, MHOI'O4JICH C
1enbIMU KoddpunenTaMu, KOpHU MHOTOYJIEHA, IPUMEHSATH JIeJICHHEe MHOTOUJIeHa HA MHOTOWJIECH
¢ ocTaTkoMm, Teopemy besy u reopemy Buera juis pemenus 3anad;

CBOOOJHO ONEpUPOBaTH MOHATUSAMH: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHIia,
ONpEeNeaUTeNb MaTpUllbl 2 X2 W ero I'E€OMETPUYECKHIl CMBICI, MCHOJb30BaTh CBOMCTBA
onpeaenuTens 2 X 2 g BbIYUCIEHUS €r0 3HAYEHUS, IPUMEHSTh ONPEACIUTENN IS PEIICHUs
CHUCTEMBbI JIMHEHHBIX YPAaBHEHUH, MOJAEIHUPOBATH pEAlbHbIE CUTYallUH C MOMOUIBIO CHCTEMBI
JUHEMHBIX YPaBHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IOMOUIbIO MAaTpUll U
ONpEeIETUTENEH, UHTEPIIPETUPOBATH IMOJTYYEHHBIN pe3yJIbTaT;

UCTIOJIb30BaTh CBOMCTBA JCMCTBUI C KOPHAMH JIJIs TPeoOpa30BaHusl BEIPAKEHUI,

BBITIOJIHATH Hpeo6pa3OBaHm[ YHUCJIOBBIX BLIp&)KGHHﬁ, coAcpKamunx CTCIICHU C
palrOHAJIbHBIM IIOKA3aTCIICM,;

UCIOJIb30BaTh  CBOMcTBa  JyiorapuMoB Ui npeoOpa3oBaHUS — JIOrapupMHUUECKUX
BBIPAKECHMI;

CBO60,I[HO OIICPUPOBATH IIOHATHUAMM HppaluOHAJIbHBIC, II0KAa3aTCJIIbHBIC u
JIOFapI/I(i)MI/I‘-IeCKI/Ie YpaBHCHM, HAXOAUTh UX PCHICHHA C IMOMOIIBIO PAaBHOCUJIBHBIX MNEPEXOJ0B
HJIN OCYHICCTBIIAA IIPOBEPKY KOpHCfI;

OPUMEHSATh  OCHOBHBIE  TPUTOHOMETpHUYecKue  GopMyibl Ui [peoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO ONEpUPOBATH MOHATHUEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPUMEHSTh
HEeo0Xo1uMble (OPMYIIbI JUTSl pEILICHHUs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpPaBHEHUI;

MOACIINPOBATE PCAJIbHBIC CHUTyallUM Ha A3BIKE aJ'IF€6pI)I, COCTaBJISITb BBIPAXKCHUA,
ypaBHEHHsI, HEPABEHCTBA 110 YCIIOBHIO 3aJla4yM, WCCICI0BATh TOCTPOCHHBIE MOJEIN C
UCIIOJIb30BAHUEM allfapaTa ajireOpsi.

DOyHKIUHN U TPaQUKH:

CBOOOJHO ONEpUpOBaTh MOHATUAMU: (QYHKIUS, CHOCOOBI 3alaHus (YHKIMH, B3aUMHO
oOpaTHble (QYHKIUH, KOMMO3UIUSA (YHKUMHA, rpaduk (YHKLUUHU, BBINOJHATH 3JIE€MEHTapHbIE
npeoOpa3zoBanus rpaduKoB PyHKIINIA;

CBOOOJTHO ONEepUpOBaTh MOHATHSIMU: 00JAcTh ONpEAETeHUSs M MHOXKECTBO 3HAYCHMH
GbyHKIMY, HyTU QYHKIUHU, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA,

CBOOOJHO ONEpUPOBATH MOHATHSAMH: UYETHBIE U HEYETHbIE (QYHKIMH, MEPUOIUYECKHE
(GyHKLIMU, TPOMEKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl W MHUHUMYMBI (YHKIIHH,
HauOoJIbIlIee U HaMMEHblIee 3HaueHrne QYHKIIUU Ha TPOMEXKYTKE;

CBOOOJTHO ONEpPHPOBATh MOHATHUSMH: CTENEeHHas (YHKLUUS C HATypaJbHBIM U IIeJBIM
nokasaresnemM, rpaQuk CTelneHHOW (YHKIMHM C HaTypalbHBIM U ILIEJbIM IOKa3aTeleM, rpadux
KOPHS N-0M CTETEeHH KaK (QYHKIIUU OOpaTHOM CTENEHH C HATypaJIbHBIM MTOKa3aTeseM;



ONEepUpPOBaTh TMOHATUSAMH: JHMHEWHas, KBaJpaTH4Has M JApoOHO-IMHEHHas (yHKIuUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX IPa(pUKOB;

CBOOOJTHO ONEpUPOBATh MOHATHUSAMU: MOKa3aTeibHas U Jorapupmuueckas (yHKIHAH, UX
CBOIicTBa U rpadUKH, UCIOJIB30BATh UX IPA(UKH JIJIs pElICHHs YPaBHEHUN;

CBOOOJIHO OIEPUPOBATH IMOHATUAMHU: TPUTOHOMETPHUUYECKAsT OKPY>KHOCTb, OIpEIe/ICHHE
TPUTOHOMETPHUUYECKUX (PYHKIUI YMCIOBOTO apryMEHTa;

UCIOJb30BaTh Ipauku (YHKUUH [UId MCCIEIOBaHMS MPOLIECCOB M 3aBUCUMOCTEH Ipu
peLIeHNH 3aJad U3 JPYruX y4eOHbIX MPEIMETOB M peabHOW KHU3HH, BBIpaXaTh (OpMyIaMu
3aBUCHUMOCTH MEXKIY BEIUYNHAMU;

Havaja maTeMaTH4eCKOI0 aHAJIM3A:

CBOOOJHO ONEpHpPOBATh HMOHATUAMM: apuU(MeTHdecKas U TeoMeTpUyecKasl MpOorpeccus,
0ecKkoHeuHO yOBIBaIOIIasi TEOMETPUYECKasi MPOTPECCHs], TMHEHHBINA U KCIIOHEHIIMAIBHBIA POCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

HCIIOJIB30BAaTh MIPOTrPECCUU JJIs PELICHUS PEANIBHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa;

CBOOOJHO  ONEpPUPOBATH  IMOHATHAMHU:  IIOCIEAOBAaTEIBLHOCTb,  CIHOCOOBI  3aJaHMs
II0CJIEZI0BATEIbHOCTEN, MOHOTOHHBIE U OTPAHUYEHHBIE [TOCIEN0BATEIbHOCTH, IOHUMATh OCHOBBI

3apOXKIACHUA MATCMATHYCCKOI'0 aHajin3a KaK aHaJIn3a OECKOHEUHO MaJIbIX;

CBOOOZHO ONEPUPOBATH MOHATHUSAMU: HENPEPhIBHBIC (DYHKIMH, TOYKH pa3pbiBa Trpaduka
(byHKIIMH, aCUMIITOTHI Tpaduka GyHKIUU;

CBOOOJHO ONEpUPOBATH MOHATUEM: (YHKIUS, HENpPEpbIBHAs HAa OTPE3KE, NPUMEHSTbH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS peIlIeHHs 3a/1a4;

CBOOOJTHO OmepupoBaTh TMOHATHSAMU: TepBas W BTOpas NPOM3BOJHBIE (DYHKIIHH,
KacaTesbHas K rpa@uky QpyHKUNU;

BBIUHCIISATH IPOU3BOIHBIE CYMMBI, TPOU3BEAECHHUS, YACTHOTO U KOMITO3ULIUHU JIBYX () YHKIIUH,
3HATh MPOU3BO/IHBIE SJIEMEHTAPHBIX (PYHKIIHII;

HUCIIOJIB30BaATh FGOMeTpI/I‘ICCKI/Iﬁ nu (1)H3PI‘~IGCKI/II>1 CMBICJI HpOHSBO)IHOﬁ JJISL peHIeHI/ISI 3aaa4.
MHuo:KecTBAa U JIOTUKA:
CBO6OI[HO Ol'IepI/IpOBaTI) IIOHATUAMU: MHOXKECTBO, onepauHH HaJg MHOXECTBaMU,

UCIIOJIB30BaTh TEOPETUKO-MHOXXECTBEHHBIN ammnapar Jyisl ONIMCAHKS PeaIbHbIX MIPOLIECCOB U
SBJICHUH, IPU PELICHUH 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJTHO OINEPUPOBaTh MOHATUSAMHU: OIpEACICHHE, TEOpeMa, YPaBHEHUE-CIIEICTBUE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKa3aTelbCTBO, pABHOCWIIbHBIE YpaBHEHHS U
HEPaBEHCTBA.



K xonmy obOyuenuss B 11 kJacce 0oOy4aromuics TIOJIYYUT CIEAYIONME MPEAMETHBIC
pe3yJbTaThl 1O OTIACIBHBIM TeMaM paboyeil mporpaMmel yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOT O aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJHO OINEpPUPOBATh TMOHATHSMU: HATypalbHOE U II€JI0€ YUCIO, MHOYKECTBA
HATypaJIbHbIX U LEJbIX YHMCEJ, UCIIOJIB30BaTh NPU3HAKU AeauMmocTy nenblx uucesn, HOJ u HOK

HaTypaJbHBIX YUCEIl JJIA pCHICHUA 3a]ad, IPUMCHAITH aJITOPUTM EBKJ’II/I,Z[a;

CBOGOI[HO OIICpHUPOBATH ITOHATUCM OCTATKa 10 MOAYJIIO, 3allUChIBATh HATYPAJIbHLIC YK CJIa B
Pa3IUYHBIX ITO3UIIUOHHBIX CUCTEMAaX CHUCIICHHA,

CBOOOJHO OINEPUPOBATh MOHATHSAMH: KOMILJIEKCHOE YHCIO M MHOMXECTBO KOMIUIEKCHBIX
YHCeNl, IPECTABIATh KOMIUICKCHBIC YHCTIa B aNreOpandecKoil U TPUTOHOMETPUUIECKOU (dopme,
BBIMOJHATH apu(MeTHYeCKre ONepaluy ¢ HUMHU U U300pa)kaTh Ha KOOPIUHATHON IIOCKOCTH.

YpaBHeHHs] M HEPABEHCTBA:

CBO6OI{HO OIICPpHUPOBATH IIOHATHAMMU HppalMOHAJIbHBIC, IIOKa3aTCJIbHBIC n
J'IOFapI/I(bMI/ILIGCKI/Ie HCPABCHCTBA, HAXOAUTHb UX PCHICHUSA C IIOMOIIBIO PaAaBHOCHUJIBHBIX IICPEXOJ0B;

OCYLICCTBIIATDH OT60p KOpHeﬁ IIpU pCUICHUN TPUTOHOMCTPUYCCKOI'O YPABHCHUA

CBO60,I[HO OIICPHUPOBATL IMOHATHCM TPUTOHOMETPHYCCKOC HCPABCHCTBO, IMIPUMCHATH
H€06XOI[I/IMI)I€ q)OpMy.HI)I JJI1 pCICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUCCKHUX HCPABCHCTB,

CBO60,I[HO ONCpUPOBATh IMOHATHAMU: CUCTEMA U COBOKYIIHOCTDH ypaBHeHI/Iﬁ U HCPABCHCTB,
PAaBHOCHUJIBHBIC CUCTCMBI U CUCTEMBI-CIICACTBUA, HAXOAUTH PCHICHUA CUCTCMbI U COBOKYHHOCTCﬁ
palOHAJIBHBIX, HWPPAIUOHAIIBHBIX, IIOKA3aTCIbHBIX U J'IOI‘apI/I(l)MI/ILICCKI/IX ypaBHeHI/II\/’I n

HEPABEHCTB;

peiiatb palHuOHAIBHBIC, HWPpAlUOHAIBHBIC, ITOKAa3aTCIbHBIC, J'IOl"apI/I(bMI/I‘-IGCKI/Ie n
TPUTOHOMCTPHUYCCKUC YPABHCHUS U HCPABCHCTBA, COACPIKAINNUEC MOAYJIHN U ITApaMCTPHI;

OPUMEHSATH rpaduuecKrue METO Il JJIs peIlleHUs] ypaBHEHHH U HEPaBEHCTB, a TAKKe 3a/1a4 ¢
napaMmeTpamy;

MOZACIIMPOBATL PCAJIBHBIC CHUTyallUM HaA A3bIKC anre6pL1, COCTaBJISITb  BBIPAKCHUA,
YpaBHCHUA, HCPABECHCTBA U UX CUCTCMBI 110 YCIIOBHIO 3a/Ja4u, UCCICA0BATh TIOCTPOCHHBLIC MOICIIN
C UCITIOJIb30BAHUECM alllrapara anrerLI, HHTCPIPETUPOBATH HOHy‘leHHHﬁ pe3yibTar.

DOyHKUUM U rpadpuku:

CTPOUTH TpapUKU KOMIIO3UIMU (YHKIMHA C TMOMOUIbIO 3JEMEHTApHOTO HCCIIEAOBAHMS U
CBOMCTB KOMITO3ULIUHU ABYX (YHKIIHII;

CTPOUTH TeoMeTpHuecKkue 00pa3bl ypaBHEHUN 1 HEPABEHCTB HAa KOOPIMHATHOM MJIOCKOCTH;
CBOOOJTHO ONIEPHPOBATH MOHATHAMMU: T'paUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

MMPUMCHATH q)YHKIII/II/I AT MOJCTIUPOBAHUA U UCCIIEAOBAHUA PCAJIBHBIX ITPOIIECCOB.



Hauyana MaTeMaTH4eCKOT0 aHAJIM3a:

UCIOJIb30BaTh IPOU3BOJIHYIO JJIs HUCCIEAOBaHUS (YHKIMM Ha MOHOTOHHOCTb U
KCTPEMYMBI;

HAXOJUTh HaUOOJbIIIEEe U HAMMEHbIIIECE 3HAYCHHS (DYHKIIMK HEMPEPHIBHON Ha OTPE3KE;

UCTIOJIB30BaTh MPOU3BOIHYIO TSl HAXOKACHHU ST HAWITYUIIeTO PEIICHHS B TPUKIIAIHBIX, B TOM
YHCIIe COIMAIbHO-3KOHOMUYECKHX, 3a/1a4ax, [T OMPEIeIICHUs] CKOPOCTH M YCKOPEHUS MpoIiecca,
3alaHHOTO0 (POpMYJIOi Mt TpaduKoOM;

CBOOOJTHO ONIEPUPOBATH MOHSATHIMHU: TIEPBOOOpa3Hasi, ONPEACIEHHBIN HHTETPaANI, HAXOIUTh
NEepPBOOOpA3HBIE 3JEMEHTAPHBIX (YHKIUH W BBIYHCIATH WHTErpal mo Qopmyne HproToHa-
Jlelbuuna;

HaxoAuTh IJIOMaau IINIOCKHUX (1)I/Il"yp 1 00BEMBEI TEJI ¢ IIOMOIIBIO MHTEIPAJia,

UMETh TPEJICTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHUHA HA TPUMEPE COCTABJICHUS
muddepeHIaTbHBIX YPaBHEHHI;

peuiaTts IPUKIAAHBIC 3a{a4d, B TOM YHCJIC COLHAJIbHO-3KOHOMHUYCCKOI'O U (1)I/ISI/I‘ICCK01"O
XapakTepa, CpeaACTBAMH MATEMATUYCCKOT'O aHaIn3a.






TeMarnueckoe IIaHUPOBaHUE

10 kiace
KonuyecTBo yacos
Ne HaumeHoBaHue pa3/iejioB H TeM NPOrpaMMbl JJICKTPOHHEIC (HPPOBLIC)
/i pasa porp Beero KonTpoabubie || IIpakTuyeckue 06pa3oBaTeNbHbIE Pecypehb
padoThI padoThI
MHOXECTBO IEUCTBUTENBHBIX YHCENl. MHOTOWIEHBI.
1 PannonaneHble ypaBHeHHS U HEpaBeHCTBA. CUCTEMBbI 24 1
JIMHENHBIX YPABHEHUN
9 Oynkiun 1 rpapuku. CreneHHas GyHKLIUS C LETbIM 12 1
nokasaresieM
3 ApudmeTrnueckuii KopeHb n-oii ctenenu. MppannonansHeie 15 1
ypaBHEHUS
|4 ”HOKaBaTeJ'ILHa}I ¢ynkuus. IlokazarenbHble ypaBHEHUS HlO Hl H H
|5 ||H0rapH(1)MI/ItIeCKa${ bynkuus. Jlorapudmudeckue ypaBHEHHs H18 Hl H H
|6 ”TpI/IFOHOMeTpI/I‘ICCKI/Ie BBIPAXEHUS U YpaBHEHHUS H22 Hl H H
|7 ”HOCJ‘IGI{OB&TGJ‘IBHOCTI/I U IPOrPECCUH HlO Hl H H
|8 ”Hel‘[pepBIBHBIe ¢yukuuu. [IpousBogHast HZO Hl H H
|9 ||HOBTOpeHHe, 000011IeHNEe, CHCTEMATH3AIM 3HAHUHN HS HZ H H
|OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 236 |10 o |
11 xnacc

’ KoanvecTBo yacoB ‘
Ne HaumeHoBaHue pa3aesioB M TeM NPOrpaMMbI K II DiiekTpomLIe (HbposLIe)
o/ P porp Beero OHTPOJIbHbIE PaKTHYECKHE 00pazoBaTebHBIE PeCypPChI

padoThI padoThbI

|1 ”I/ICCHGI[OBaHI/Ie (YHKIUH C TOMOIIBIO TPOU3BOTHOM H22 Hl H H

|2 HHep3006pa3Ha51 U UHTETpal H12 Hl H H




KoandecTBo 4acoB
Ne HaumMeHnoBanue pa3aesioB H TeM HPOrpaMMBI K I IeKTPOHHbIE (LHPPOBLIE)
n/n P porp Beero|| OHTPOJIbLHBIE PaKTHYECKHE o0pasoBaTeJbHbIE pecypchbl
padoThI padoThbI
3 I'paduku TpUroHOMETPHUUECKUX (HYHKITHIA. 14 1
TpuroHoMeTpHUYECKHE HEPABEHCTBA
4 HppannoHnalibHbIE, MOKa3aTeIbHBIC U o4 1
JorapuMHUECKHe HEPaBEHCTBA
|5 ”KOMHJ‘IGKCHHG ypcia HlO Hl H H
|6 ”HaTypaJ'IBHLIC U LeJIble YHciia HlO Hl H H
7 CucreMbl paliOHaTBHBIX, UPPAMOHATBEHBIX 12 1
NOKa3aTeIbHBIX U JIOTapU(PMUYECKUX YPABHCHHI
|8 ”3az[aq1/1 C mapaMeTpaMu H16 Hl H H
|9 ”HOBTOpeHI/Ie, 000011IeHHE, CUCTEMATH3AIMs 3HAHUHI H16 H2 H H
IOBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 1136 |10 o I
[ToypouHoe mmanrpoBaHue
10 xnacc
e ‘ KoaunyecTBo yacos ‘ Nara JJleKTPpOHHBbIE HU(PPOBLIE
3 Tema ypoka o0pa3oBaTeJbLHLIE
/i yp Beero KonrtpoJusbnsie | IIpakTnueckune u3yuenus p
padoThI padoThI pecypcenbl
1 [[MHOXeCTBO, onepariiy HaJ MHOYKECTBAMH B MX 1
CBOMCTBA
|2 HllnarpaMMLI Oiinepa-Benna Hl H H H
3 [IpuMeHEeHHE TEOPETUKO-MHOKECTBECHHOTO armapara 1
JUTS pellieHus 3a/1a9
4 Panmonansueie uncia. OOBIKHOBEHHBIE H AECITHYHBIE 1
JIpoOH, IPOIEHTHI, 0ECKOHEUHBIE MIEPUOIUICCKHE TPOOH
5 Panmonansueie unciaa. OOBIKHOBEHHBIE H AECITHYHBIE 1
JpoOH, IPOIEHTHI, 0ECKOHEUHBIC MIEPUOTNICCKUE APOOH




No KousniecTBo 4acoB | Nara DJIeKTPOHHbIE HU(POBLIE
) Tema ypoka o0pa3oBaTe/ibHbIE
n/n yp Beero Kourpouasbnsbie || IIpakTuyeckue H3yueHusI p
padoThI padoThI pecypceel
6 [Tpumenenue apoOeil ¥ MPOLIEHTOB ISl PELICHUS 1
IIPUKJIAJHBIX 3a1a4
v [Ipumenenue apodeii U NPOLEHTOB I PELLICHUs 1
IIPUKJIAJHBIX 3a1a4
8 JlelicTBuTenbHBIE YKcia. PanyoHanbHbIe U 1
MppalMOHAJIbHBIE YKCIIa
9 ApudmeTnieckre onepanun ¢ AeHCTBUTEIbHBIMU 1
quciIaMu
|1O ”Monym, JEUCTBUTEILHOTO YHUCIIA U €0 CBOMCTBA Hl H H H H
11 [TpuOnm:xEHHbBIE BBIYMCIIEHUS, IPABUJIa OKPYTIICHMUS, 1
IIPUKUIKA U OLEHKA PE3YyJIbTaTa BIYMCICHUN
12 OCHOBHBIE METO/IbI PELIEHUS LIENbIX U IPOOHO- 1
paloHaIbHBIX YPABHEHUI U HEPABEHCTB
13 OCHOBHBIE METO/IbI PELIEHUS LIENbIX U IPOOHO- 1
paloHaIbHBIX YPABHEHUI U HEPABEHCTB
14 OCHOBHBIE METO/bI PELICHUS 1IeNIbIX U IPOOHO- 1
palOHaIbHBIX YPABHEHUM U HEPABEHCTB
15 MHoOrouneHns! 0T OJHOI IEpeMEHHOU. Jleenue 1
MHOTOYJIEHa Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy
16 MHorousieHsl ¢ nenbiMu kodpduuuentamu. Teopema 1
Buera
|17 ”PemeHHe CUCTEM JIMHEMHBIX YPABHEHUI Hl H H H H
|18 HPemeHHe CHCTEM JIMHEHHBIX yPaBHEHUH Hl H H H H
Martpuua CUCTEMBI INHEWHBIX YPAaBHEHUM.
19 ||Onpenenutens MaTpUIlbl 2X2, €r0 TEOMETPUUCCKHUI 1

CMbBICJI U CBOfICTBa; BBIYHMCIICHHUC €TI0 3HAYCHU




No KousniecTBo 4acoB Nara DJIeKTPOHHbIE HU(POBLIE
) Tema ypoka o0pa3oBaTe/ibHbIE
n/n yp Beero Kourpouasbnsbie || IIpakTuyeckue H3yueHusI p
padoThI padoThI pecypceel
20 Ornpenenurens MaTPUILI 2X2, €r0 T€OMETPUUYECKUN 1
CMBICJI ¥ CBOICTBA; BBIUMCIIEHUE €TI0 3HAUEHUS
21 [Ipumenenue onpeaenuTens JUisl pelieHns CUCTEMbI 1
JTMHEWHBIX YpaBHEHUH
29 Pemienue npukinagHbIxX 3a7a4 ¢ MOMOIIBIO CUCTEMBI 1
JIMHEWHBIX YPABHEHUHN
23 Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI 1
JTMHEWHBIX YpaBHEHHH
24 KonTponbHas padota: "PannoHaibHble ypaBHEHUS U 1 1
HepaBeHCTBA. CHCTEMBI IMHENHBIX YPABHEHUN "
o5 @OyHK1MsA, criocoObl 3a1anus GyHkuu. B3anMuo 1
oOpatubie pyHkiuu. Kommosunus GyHKIAN
2% I'paduk pynkumu. dnemMeHTapHbIe IPe0Opa30OBaHUS 1
rpaduKoB QyHKIIHIA
OO6acth ornpeeNieHns] © MHOYKECTBO 3HAUYCHUN
27 |bynkuuu. Hynmu ¢pynkuuu. [TpoMexyTku 3HaK 1
MOCTOSTHCTBA
8 UérHble u Heu€THbIe pyHKuMU. [lepuoanueckue 1
¢bynkuuu. [IpoMexxyTKu MOHOTOHHOCTH (DYHKIIUU
29 MaxkcumyMbl 1 MUHUMYMBI (pyHKIMH. Hanbombiee u 1
HauMeHblIee 3HaYeHNe PYHKLIHUN Ha POMEKYTKE
|30 |HHHeI”4Ha51, KBaJ[paTU4Hasl U IpOOHO-TUHEHHAS (byHKumlul H
31 DneMeHTapHOE UCCIeI0BaHUE U IIOCTPOCHUE rPpauKoB 1
3TUX QYHKITUN
30 DneMeHTapHOE Ucciel0BaHUE U MIOCTPOEHUE rpauKoB 1
3TUX PYHKUIUH




No | KousniecTBo 4acoB | Nara DJIeKTPOHHbIE HU(POBLIE
) Tema ypoka o0pa3oBaTe/ibHbIE
n/n yp Beero Kourpouasbnsbie || IIpakTuyeckue H3yueHusI p
padoThI padoThI pecypceel
|33 ”CTGHGHB C 1esIbIM nokasareneM. bunom Herotona Hl H H H H
|34 ”CTeHeHB ¢ 1eNbIM ToKa3aTeneM. bunom HeroToHa Hl H H H H
Crenennas KLYl C HATypaJIbHBIM U LIEIBIM
35 N 1
nokasaresnem. E€ cBolicTBa u rpaguk
36 Konrponsnas padora: "Crenennas ¢pynkuus. Eé 1 1
cBolicTBa u rpaduk"
37 ApudmeTnieckuil KOpeHb HaTypabHOW CTETIEHH U €ro 1
CBOMICTBa
18 ApudmeTndeckuil KOpeHb HaTypajIbHON CTENEHH U €ro 1
CBOMCTBA
39 [IpeoOpa3oBanus YMCIOBBIX BBIPAXKEHUM, COJIEPIKAIINX 1
CTETIEHU U KOPHHU
40 [IpeoOpa3oBaHus YMCIOBBIX BBIPAXKEHUM, COJIEPIKAIINX 1
CTENIEHU U KOPHU
a1 ITpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX 1
CTETIeHU U KOPHU
42 HppaunonaneHsie ypaBHeHHs. OCHOBHBIE METO/bI 1
pEILIEHNs UPPALMOHATILHBIX YPaBHEHUM
43 HppaunonaneHsie ypaBHeHHs. OCHOBHBIE METO/bI 1
pELIEHNS NPPALMOHAIILHBIX YPaBHEHUM
44 WppanmonansHble ypaBHeHUs. OCHOBHBIE METOBI 1
pelIeHrs HPPALMOHATIBHBIX YpaBHEHUI
45 PaBHOCHIIBHBIE IEpEXOBI B PELICHUHY HPPALAOHAIBHBIX 1
YPaBHEHUU
16 PaBHOCHIIBHBIE IEpEXOBI B PELICHUHY HPPALAOHAIBHBIX 1
YPaBHEHUU




No KosanyecTBo 4acoB | Nara DJIeKTPOHHbIE HU(POBLIE
) Tema ypoka o0pa3oBaTe/ibHbIE
/i yp Beero Kourpouasbnsbie || IIpakTuyeckue H3yueHusI p
padoThI padoThI pecypceel
47 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH UPPALIMOHAIBHBIX 1
ypaBHEHUI
48 PaBHOCHIIBHBIE IEpEXObl B PELIEHUH UPPALIMOHAIBHBIX 1
ypaBHEHUH
49 CBoiicTBa u rpaduk KOpHS N-0i CTeNeHn Kak GyHKIUN 1
00paTHOM CTETEHH C HAaTypaIbHBIM MTOKa3aTeIeM
50 CaoiicTBa U rpaduK KOpPHS N-0# CTETIEHU KaK (QyHKIUN 1
00paTHOM CTENEeHH ¢ HaTypaJIbHbIM [TOKa3aTeIeM
51 KonTponbhast padora: "CBoiicTBa u rpaduk KOpHs n-oi 1 1
creneHu. MppanuoHanpHble ypaBHEeHuUs"
|52 ”CTCHGHB C pallMOHAJILHBIM [TOKA3aTEJIEM U €€ CBOWCTBA Hl H H H H |
|53 ”CTCHGHB C pallMOHAJILHBIM [TOKA3aTEJIEM U €€ CBOWCTBA Hl H H H H |
|54 ”CTGHGHB C pallMOHAJIbHBIM MOKA3aTENEM U €€ CBOMCTBA Hl H H H H |
|55 ”HOKasaTeJILHaﬂ ¢dyHKIM, €€ cBOMCcTBa U rpaduk Hl H H H H ‘
56 Hcnonb3oBanue rpaduka QyHKUINN AJIs peLLICHUs 1
ypaBHEHUH
57 Hcnonb3oBanue rpaduka QyHKUINN AJIs pelIeHUs 1
ypaBHEHUH
58 ITokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI 1
pelIeHNs TOKa3aTeIbHbIX YPaBHEHUH
59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
pELIEHNs [T0KA3aTeIbHbIX YPAaBHEHUN
60 [TokazarenbHbie ypaBHEHHS. OCHOBHBIE METOIbI 1
pELIEHNs [T0KA3aTEIbHbIX YPAaBHEHUN




No KousniecTBo 4acoB | Nara DJIeKTPOHHbIE HU(POBLIE
i Tema ypoka
n/n yp Beero Kourpouasbnsbie || IIpakTuyeckue H3yueHusI oOpa3oBaTe/IbHbIE
padoThI padoThI pecypceel

61 Konrponsnas padora: "[lokazaTenbHast QyHKIIHS. 1 1

[TokazarenbHble ypaBHEHUS"
|62 HﬂorapI/Iq)M yrcia. CBoiicTBa norapudma Hl H H H H ‘
|63 HﬂorapI/Iq)M yucia. CBoiicTBa norapudma Hl H H H H ‘
|64 HﬂorapI/Iq)M yucia. CBoiicTBa norapudma Hl H H H H ‘
|65 ”[{ec;ITHqule U HaTypaJibHbIE TOTapu(MbI Hl H H H H ‘
|66 ”[{ec;ITHqule U HaTypaJibHbIE TOTapU(MbI Hl H H H H ‘
67 [IpeoOpa3oBaHue BbIpaKEHH, COIEPIKALTIX 1

norapu@msl
68 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 1

norapu@msl
69 [IpeoOpazoBanme BhIpaXEHUN, CONEPKAIIIX 1

norapupmMbl
|7O ”HorapI/I(I)MI/IquKa;I ¢yHK1MA, €€ cBocTBa U rpaduk Hl H H H H ‘
|71 ”Horapmi)MquCKas[ ¢byHKIMSA, €€ CBOMCTBA U rpadux Hl H H H H ‘
72 Hcnonbp3oBanue rpaduka QyHKUINN AJIs peLLICHUs 1

ypaBHEHUH
73 Hcnonk3oBanue rpaduka QyHKIUU A peICHUS 1

YpaBHEHUI
74 Jlorapudpmuueckue ypaBHeHUsl. OCHOBHBIE METObI 1

pereHwust TOTapuPMUUECKUX YpaBHEHUN
75 Jlorapudmuaeckue ypaBHeHUsI. OCHOBHBIE METO/IBI 1

pelieHus Jorapu(pMUIECKUX YpaBHEHHIMA
76 Jlorapudmuueckue ypaBHeHUs. OCHOBHBIE METObI 1

pelieHus JorapuMUIecKuX ypaBHEHUH




No KousniecTBo 4acoB | Nara DJIeKTPOHHbIE HU(POBLIE
) Tema ypoka o0pa3oBaTe/ibHbIE
n/n yp Beero Kourpouasbnsbie || IIpakTuyeckue H3yueHusI p
padoThI padoThI pecypceel

27 PaBHOCHIIBHBIE TEPEXOBI B PEIICHUH 1

norapupMUUECKUX ypaBHEHUN
78 PaBHOCHIIBHBIE TTEPEXOBI B PEIICHUH 1

norapu(MUUECKUX ypaBHEHUN
79 KonTponbnas pabora: "Jlorapudpmuueckas GyHKIus. 1 1

Jlorapudpmuueckue ypaBHeHUs"
80 Cunyc, KOCHHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO 1

apryMeHra
81 CunHyc, KOCHHYC, TAHT€HC M KOTAaHTE€HC YUCIIOBOTO 1

apryMeHra
82 APKCHHYC, apKKOCHHYC U apKTaHT'€HC YHCIOBOTO 1

aprymMeHTa
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTE€HC YHCIIOBOTO 1

apryMeHTa
84 TpuroHomerpudeckas OKpyKHOCTb, OIIpe/IeSICHHIE 1

TPUTOHOMETPUUYECKUX (DYHKIMI YHUCIOBOTO apryMeHTa
85 Tpuronomerpuueckas OKpy>KHOCTb, OIpe/IeTICHHE 1

TPUTOHOMETPHUYECKUX (DYHKIIMH YHACIOBOTO apryMeHTa
|86 ”OCHOBHBIG TPUTOHOMETpHUYECKHE (HPOPMYJTBI Hl H H H H ’
|87 ”OCHOBHBIC TPUTOHOMETpUUYECKHE (HOPMYJIbI Hl H H H H ’
|88 ”OCHOBHBIC TPUTOHOMETpUUYECKHE (HOPMYJIBI Hl H H H H ’
|89 ”OCHOBHBIC TPUTOHOMETpUUYECKHE (HPOPMYJIBI Hl H H H H ‘
|90 HHpeo6paSOBaHHe TPUTOHOMETPUYECKHX BBIPAKECHUH Hl H H H H ‘
|91 HHpeo6paSOBaHHe TPUTOHOMETPUYECKHX BBIPAKECHUH Hl H H H H ‘
|92 HHpeo6paSOBaHHe TPUTOHOMETPUYECKHX BBIPAKECHUH Hl H H H H ‘




‘ KoJymuecTBo yacos ‘ DJIeKTPOHHBbIE HU(PPOBbIE
Ne Tema ypoka HAara o0pa3oBaTejbHbIE
/i yp Beero KonTpoasubie | [IpakTuueckue H3yueHusI p
padoThI padoThI pecypceel

|93 HHpeo6pa30BaHHe TPUTOHOMETPUYECKUX BBIPAKEHU I Hl H H H H ‘
|94 ”PCI_HGHI/IG TPUTOHOMETPUUYECKUX YpaBHEHUH Hl H H H H ‘
|95 ”PCI_HGHI/IG TPUTOHOMETPUYECKUX ypaBHEHUI Hl H H H H |
|96 ”PCI_HGHI/IG TPUTOHOMETPUUECKUX ypaBHEHUI Hl H H H H |
|97 ”PemeHHe TPUTOHOMETPUYECKUX YPABHEHUN Hl H H H H |
|98 ”PemeHHe TPUTOHOMETPUYECKHX YpaBHEHUI Hl H H H H ‘
|99 ”PemeHHe TPUTOHOMETPUYECKUX YpaBHEHUI Hl H H H H ’
|1OO ”PCI_HGHI/IG TPUTOHOMETPUYECKUX YPABHEHUMH Hl H H H H ’
101 KonrtponsHas padora: "Tpuronomerpuyeckue 1 1

BBIPQKEHUS U TPUTOHOMETPUYECKHE YpaBHEHUS"

[TocienoBaTenbHOCTH, CIIOCOOBI 3aJaHUS
102 ||mocnenoBarensHOCTEN. METOI MATEMATUYECKON 1

WHIYKITUH
103 MOHOTOHHBIE U OTPaHUYEHHBIE MOCIIE0BATEIEHOCTH. 1

HcTopus ananmsa 6€CKOHEUHO MaJIbIX
|104 ”ApH(bMeTI/IquKa;{ Iporpeccust Hl H H H H ‘
|105 HFeOMeTqueCKasI porpeccus Hl H H H H ’

|106 ”BGCKOHequ yOBbIBaroIasi reOMETpUIECcKast IPOrpeccust Hl

|

|

|

|

107 Cymma OeckoHEYHO yOBIBarOIIel TeOMETpUUIECKOM 1
MPOTPECCUH

108 JIMHENHBIN 1 SKCIOHEHIUATIBHBIN pocT. Yuco e. 1
®opMyia CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUATIbHBIN pocT. Yuco e. 1
dopMyiia CIOXKHBIX TPOLIEHTOB




KousniecTBo 4acoB | DJIeKTPOHHbIE HU(POBLIE
Ne Tema ypoka HAara o0pa3oBaTejbHbIE
n/n yp Beero Kourpouasbnsbie || IIpakTuyeckue H3yueHusI p
padoThI padoThI pecypceel

110 Vcnonp30BaHue MPOTPECCHH ISl PELICHUS PEeaTbHbIX 1

3aJjay IPUKJIAJHOTO XapakTepa
111 KOHTpOJH)Ha;'?I pabora: "[locienoBaTeIbHOCTH U 1 1

Iporpeccuu
|112 ”Hel‘[pepHBHbIe (GYHKIIUU ¥ UX CBOMCTBA Hl H H H H |
|113 ”Tqua pa3pbiBa. ACUMIOTOTHI IPapUKOB (PYHKIIHIA Hl H H H H |
|114 ”CBOﬁCTBEl (GyHKIMH HETIPEPBIBHBIX HAa OTPE3KE Hl H H H H |
|115 ”CBOﬁCTBEl (GyHKIMH HETIPEPBIBHBIX HAa OTPE3KE Hl H H H H ‘
|116 ”MGTOI[ WHTEPBAJIOB JUIS PELICHHS] HEPABEHCTB Hl H H H H ’
|117 ”MGTOI[ WHTEPBAJIOB JIJIsl PELICHNS] HEPAaBEHCTB Hl H H H H ’
|118 ”MGTOI[ WHTEPBAJIOB JUJIsl PELICHNSI HEPAaBEHCTB Hl H H H H |
119 [TpuMeHeHMe CBOWCTB HENIPEPBIBHBIX (DYHKIMN AT 1

pereHus 3a1a49
120 [TpuMeHeHMnEe CBOWCTB HEMTPEPBIBHBIX (YHKLUHN JUIs 1

pereHus 3a1a49
|121 HHepBaﬂ 1 BTOpasi IpOU3BOHbIE (QYHKIIUI Hl H H H H ‘
|122 ”Onpeneneﬁne, TEOMETPUUYECKHI CMBICT TTPOU3BOTHOM Hl H H H H ’
|123 ”Onpez[eneHHe, (bu3NYeCKUii CMBICI TPOU3BOIHON Hl H H H H ’
|124 ”YpaBHeHHe KacaTeNbHOU K TpaguKy HyHKIIMU Hl H H H H ’
|125 ”YpaBHeHHe KacaTeNbHOU K TpaguKy HyHKIIMU Hl H H H H ‘
|126 ”HpomBongme DIIEMEHTAPHBIX (HYHKIHNA Hl H H H H ‘
|127 ”HpOI/ISBOI[HBIe 5JICMEHTapHBIX (yHKIMH Hl H H H H ‘

ITpon3BosnHas CyMMbl, IPOU3BEACHHUS, YACTHOTO U
128 o 1

KOMITO3UIUH (YHKITHIA




No KousniecTBo 4acoB | Nara DJIeKTPOHHbIE HU(POBLIE
- /;1 Tema ypoka Beero Kourpouasbnsbie || IIpakTuyeckue H3yueHusI oOpa3oBaTe/IbHbIE
padoThI padoThI pecypceel
129 [Tpou3BoaHast CyMMBbI, TPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITHI
130 [TpousBoaHast CyMMBbI, TPOU3BEACHHUS, YACTHOTO U 1
KOMITO3UIIUH (PYHKITUIA
|131 ‘KOHTpOJ'IBHa}I pabora: "IIpousBogHas" Hl Hl H H H
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMS 3HAHU:
132 ||, . 1
YpaBHeHust
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMSI 3HAHUI:
133 |, " 1
OyHKIUU
|134 HI/ITOFOBas[ KOHTpPOJIbHAs paboTa Hl Hl H H H ‘
|135 ”I/ITOFOBas[ KOHTPOJIbHAs paboTa Hl Hl H H H ’
|136 ”HOBTOpeHI/Ie, 000011IeHNEe, CUCTEMATH3AI 3HAHUHI Hl H H H H ’
|OBLLEE KOJIMYECTBO YACOB I10 [TPOTPAMME 236 |10 o | |
11 kiace
KosnuecTBo yacos DJIeKTPOHHbIE
Ne Tema vDOKa Hara uugposbie
n/n yp Beero|| KOHTPOIbHBIC | TIpakTHYECKHE || \ovyenyg | ofpasosaTeabHbIe
padoThI padoThI pecypes

MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpuMeHeHne MPOM3BOTHON K UCCIICTOBaHMIO (DYHKIIMA HA 1




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vpoKa K I HMara nugposbie
n/n yp Bcero OHT%Om’m’Ie paRTﬁnqeckne U3y4YeHH s o0pa3oBaTte/ibHbIC
padoThI padoThI pecypeb
5 [TpumMeHeHre TPOU3BOIHON K UCCIEIOBAaHUIO (DYHKIIHIA Ha 1
MOHOTOHHOCTB U 3KCTPEMYMBbI
3 [TpuMeHeHHne NPOU3BOIHON K UCCIEI0BaHUIO (DYHKIMIH Ha 1
MOHOTOHHOCTB ¥ DKCTPEMYMBI
4 ITpuMeHeHHne NPOU3BOIHON K UCCIEI0BaHUIO (DYHKIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
5 [TpumMeHeHre TPOM3BOTHON K UCCIENOBAaHUIO (DYHKIIHMIA Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI
6 ITpuMeHeHre TPOU3BOIHON K UCCIENOBaHUIO (PYHKIMI Ha 1
MOHOTOHHOCTb U DKCTPEMYMBI
v Haxoxxnenne HanOobIIero 1 HAMMEHbIIETo 3HaYeHU s 1
HEenpepbrIBHON (YHKIIUU HA OTPE3Ke
8 Haxoxaenne HauboIb11ero 1 HaMMEHbIIEr0 3HaYEHUS 1
HeNpepbIBHON (YHKIIUU HA OTPE3Ke
9 HaxoxxneHune HauOobIIero 1 HAMMEHbIIETo 3HaYeHU s 1
HEenpephIBHON (YHKIIUU HA OTPE3Ke
10 Haxoxxnenne HanOobIIero 1 HAMMEHbIIETO 3HAYCHU S 1
HenpephIBHON (YHKIIUU HA OTPE3Ke
11 Haxoxaenne HauboIb111ero 1 HaMMEHbIIEro 3HaYeHUS 1
HeNpepbIBHON (PYHKIIMU HA OTPE3Ke
12 Haxoxxnenne HanOobIIero 1 HAMMEHbIIET0 3HAYCHU S 1
HEenpephIBHON (YHKIIUU HA OTPE3Ke
13 IIpuMeHeHre IPOU3BOHOM I HAXOKACHUS HAUITy4lIEro 1

PEIICHUA B IIPUKJIAAHBIX 3aa4dax




KoJsimyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vpoKa K I HMara nugposbie
n/n yp Bcero OHT%Om’m’Ie paRTﬁnqeckne H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
14 [TpumMeHeHne TPOU3BOTHON ISl HAXOXKICHUS HAWITYYIIEeTO 1
peleHyst B PUKIIAAHBIX 3a7a4ax
15 [TpuMeHeHHne NPOU3BOIHON ISl OIPEAETICHUs CKOPOCTH U 1
YCKOPEHHUs IpoIiecca, 3a1laHHOTO0 (OpMYIIOil uiH rpadhukom
16 [TpuMeHeHHne NPOU3BOIHON ISl OIPEAETICHUs CKOPOCTH U 1
YCKOPEHHUs IpoIiecca, 3a1aHHOT0 (GOopMYIIoil niH rpadhukom
|17 HKOMHOSI/IHI/ISI byHKIII Hl H H H H
|18 HKOMHOSI/IHI/ISI byHKIMI Hl H H H H
|19 HKOMHO?J/ILII/IH byHKIMI Hl H H H H
20 I'eomerpuueckue oOpas3bl ypaBHEHUI Ha KOOPAWHATHON 1
IJIOCKOCTH
21 I'eomeTprueckue oOpa3sl ypaBHEHUH HA KOOPAUHATHOM 1
IJIOCKOCTH
29 KonTponbhas padora: "UccnenoBanue QyHKIMM ¢ TOMOIIbIO 1 1
MPOU3BOJHOMN"
|23 ‘ ITepBooOpazHasi, OCHOBHOE CBOWCTBO MEPBOOOPA3HBIX Hl H H H H
24 ITepBooOpazHbie nieMeHTapHbIX GyHKIMA. [IpaBuia 1
HaXOXKJICHHS IEPBOOOPA3HBIX
o5 ITepBooOpazHbie aneMeHTapHbIX GyHKIMA. [IpaBuia 1
HaXOXKJICHHS IEPBOOOPA3HBIX
|26 HI/IHTerpan. ['eomeTpuueckuii cMbICT HHTETpaja Hl H H H H
97 Beruucnenue onpenenéHHOro HHTErpaia rno Gpopmyie 1
Herorona-Jleitoanima
28 Beruucnienue onpenenéHHOro HHTErpaia 1no Gopmyiie 1
Herorona-Jleitoanima




KoJsimyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vpoKa HMara nugposbie
n/n yp Bcero Konrpoabnble | IlpakTiieckue H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

29 [TpumeHenne UHTETpaa A1l HAXOXKACHUS TUIOMIAIeH 1

IJIOCKUX (UTYp
30 IIpuMeHeHue UHTErpana i HaX0KACHUs 00bEMOB 1

re€OMETPHUECKUX TeIl
|31 HHpI/IMepH pemenuit qudQepeHnanbHbIX YpaBHEHUN Hl H H H H ’
|32 HHpI/IMepH pemeHuit AuddepeHnanbHbIX YpaBHEHUH Hl H H H H |
33 MaremaTHuecKkoe MOJICJINPOBAHUE PEATIbHBIX MTPOLIECCOB C 1

NOMOIIBI0 Au(epeHInanbHBIX YpaBHEHUH
|34 HKOHTpOJ'IBHa}I paborta: "[lepBooOpasHas u uHTErpan” Hl Hl H H H ’
|35 HTpI/IFOHOMeTpI/IquKI/Ie (byHKLNH, UX CBOICTBA U rpaduku Hl H H H H |
|36 HTpI/IFOHOMeTpI/IquKI/Ie (byHKLNH, UX CBOICTBA U rpaduku Hl H H H H |
|37 HTpHFOHOMeTqueCKI/Ie (yHKIMH, UX CBOWCTBA U TpaduKu Hl H H H H |
|38 HTpHFOHOMeTqueCKI/Ie (byHKINH, UX CBOICTBA U rpaduku Hl H H H H ‘
|39 HTpHFOHOMeTqueCKI/Ie (GyHKINH, UX CBOICTBA U rpaduku Hl H H H H ’
40 OT100p KOpHEH TPUTOHOMETPUUYECKUX YpaBHEHUH C 1

MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH
41 OT60p KOpHEHN TPUTOHOMETPUUECKUX YpaBHEHHUI ¢ 1

MOMOIIBIO TPUTOHOMETPUUECKOI OKPYKHOCTH
42 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUH ¢ 1

MTOMOIIIBIO0 TPUTOHOMETPUIECKOI OKPY)KHOCTH
43 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPaBHEHUH ¢ 1

MIOMOILBIO TPUTOHOMETPUYECKOI OKPYKHOCTH
|44 HPemeHHe TPUTOHOMETPHYECKMX HEPABEHCTB Hl H H H H ‘
|45 HPemeHHe TPUTOHOMETPHYECKMX HEPABEHCTB Hl H H H H ‘




‘ KoJsimyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne T HMara nugposbie
n/n ema ypoka Bcero Konrpoabnble | IlpakTiieckue H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb

|46 HPCIJ_IGHI/IG TPUTOHOMETPUYECKUX HEPABEHCTB Hl H H H H ‘
|47 HPemeHHe TPUTOHOMETPUYECKUX HEPABEHCTB Hl H H H H ’
48 Konrtpomnsnas pabdora: "['padyku TpUroHOMETPHUUECKUX 1 1

¢bynkuuii. Tpuronomerpuyeckre HepaBeHCTBA"
|49 HOCHOBHHG METO/IbI PELICHMS MIOKA3aTEIbHbIX HEPAaBEHCTB Hl H H H H ‘
|5O HOCHOBHHe METO/Ibl PEILICHUS [T0KA3aTEIbHbIX HEPABEHCTB Hl H H H H ’
|51 HOCHOBHHe METO/IbI PEILICHUS MI0KA3aTEeIbHBIX HEPABEHCTB Hl H H H H ’
|52 HOCHOBHHe METO/IbI PEIIEHUs MIOKA3aTEIbHBIX HEPABEHCTB Hl H H H H |
|53 HOCHOBHHC METO/IbI pEIIEHUs JIoTapu(PMHUUECKUX HepaBeHCTBHl H H H H |
|54 HOCHOBHLIC METO/Ibl PEIICHUs JorapuPMUUECKUX HepaBeHCTBHl H H H H |
|55 HOCHOBHBIG METO/Ibl PEIIeHUs Jorapu(PMUIECKUX HepaBeHCTBHl H H H H ‘
|56 HOCHOBHLIG METO/Ibl PEeIIeHUs JorapuPMUIECKUX HepaBeHCTBHl H H H H ’
|57 HOCHOBHHe METO/IbI pEIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB Hl H H H H ’
|58 HOCHOBHBIC METO/IbI pEIIEHUS] UPPALMOHAIBHBIX HEPABEHCTB Hl H H H H ‘
|59 HOCHOBHBIC METO/IbI pEeIIeHUs] UPPALMOHATIBHBIX HEPABECHCTB Hl H H H H ‘
|60 HOCHOBHBIG METOIbl PEIICHHUST UPPAOHATIHHBIX HEPABEHCTB Hl H H H H ‘
61 I'paduueckue METOIBI PEIICHHS UPPAITMOHATTBHBIX 1

ypaBHEHUH
6 I'paduueckue MeTObI peLIeHNs UPPAlMOHATIBHBIX 1

YpaBHEHUU
|63 Hl“pa(pnqecxne METOJIbI PEIICHHUS TTOKA3aTeNbHbIX YpaBHEHHI Hl H H H H
64 I'paduueckue MeTo b1 1

peleHNs] NoKa3aTeIbHbIX HEPaBEHCTB




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

Ne Tema vpoKa K I HMara nugposbie
n/n yp Bcero OHT%Om’m’Ie paKTﬁnqeckne H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
65 I'paduueckue METOBI peICHUs JIOTapU(PMUIECKIX 1
ypaBHEHUH
66 I'paduueckue MeTo bl pelIeHUs JOrapuPpMUUECKUX 1
HEPAaBEHCTB
67 I'paduueckue MeTO bl PEeLIeHUs JTOrapuPMUUECKIX 1
HEPABEHCTB
68 I'paduueckue METOIBI PELICHNS TOKA3aTeIbHBIX U 1
JorapupMUUECKUX ypaBHEHUN
69 I'paduueckue MeTo bl peLIeHNs TOKa3aTeIbHbIX U 1
Jorapu(PMUUECKUX ypaBHEHUI
70 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U 1
norapu(MHUIECKUX HEPABEHCTB
71 I'paduueckue METOIBI PEIICHNS TOKA3aTeIbHBIX U 1
norapu(pMUUECKUX HEPABEHCTB
79 KonrtponbHas pabdora: "ppanuoHaibHble, TOKa3aTeIbHbIE U 1 1
norapudmuyueckre HepaBeHcTna"
73 KommnnekcHble uncna. Anrebpandeckas u 1
TPUTOHOMETpHYECKast (POPMBI 3aMKUCH KOMIUIEKCHOTO YKCIia
7 KommiekcHele uncna. AnreOpandeckas u 1
TpUTrOHOMETpHUECKasi POPMBI 3aUCH KOMITJIEKCHOTO YUCIIa
|75 HApI/I(bMeTquCKHe orepanyuy ¢ KOMIIJIEKCHBIMU YHCIIaMU Hl H H H H
|76 HApI/I(bMeTI/IquKHe orepanuy ¢ KOMIUIEKCHBIMU YHCIIaMA Hl H H H H
77 N3o0pakeHne KOMIUICKCHBIX YMCe Ha KOOPAMHATHOM 1
IJIOCKOCTH




KoJsimyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vpoKa K I HMara nugposbie
n/n yp Bcero OHT%Om’m’Ie paRTﬁnqeckne H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
78 N300paxkeHne KOMIIIEKCHBIX YHCEJl HAa KOOPIMHATHOM 1
IJIOCKOCTH
79 ®opmyna Myaspa. Kopau n-oif creneHy u3 KOMILIEKCHOTO 1
qucia
80 ®opmyna Myaspa. Kopau n-oif creneHy u3 KOMILIEKCHOTO 1
qucia
81 [IpumeHeHre KOMIUIEKCHBIX YHCEN ISl peLIeHUs 1
(bU3NYEeCKUX U TeOMETPUUYECKHUX 3a7a4
|82 HKOHTpOJ'IBHa}I pabora: "KommiekcHble ynca" Hl Hl H H H |
|83 HHaTypaJ'IBHBIG U TIeTIbIE YnCIIa Hl H H H H |
|84 HHaTypaJImee U LIEJIble Yncia Hl H H H H ‘
|85 HHpI/IMeHeHI/Ie IIPU3HAKOB JIEJIMMOCTH LIEJIBIX YHCEI Hl H H H H ’
|86 HHpI/IMeHeHI/Ie IIPU3HAKOB JE€IMMOCTH LIEJIBIX YHCET Hl H H H H ’
[Ipumenenne npu3HAKOB IenUMOCTH Henblx yncen: HOJ u
87 1
HOK
[IpumeHneHne mnpuszHaKoB aAenauMocTy nensix yucenr: HOJ n
88 1
HOK
89 [IpumeHeHne NpPU3HAKOB JIETMMOCTH LENBIX YHCET: OCTATKU 1
110 MOJTYJIIO
90 IIpumeHeHne TPU3HAKOB JEIMMOCTH LENBIX YACET: OCTATKU 1
110 MOJTYJIIO
91 [IpuMeHeHNEe TPU3HAKOB JEIMMOCTH LIEIIBIX YHCEN: 1
anroput™ EBKnna 1uis penieHus 3a1ad B HEIbIX YHcIax
|92 HKOHTpOJILHaﬂ pabota: "Teopus nensix yncen" Hl Hl H H H




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Tema vpoKa K I HMara nugposbie
n/n yp Bcero OHT%Om’m’Ie paRTﬁnqeckne H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi

93 Cucrema 1 COBOKYIHOCTh YpaBHEHUM. PaBHOCHIIbHBIE 1

CUCTEMBI U CUCTEMBI-CJIEICTBUS
94 Cucrema 1 COBOKYITHOCTh ypaBHEHMN. PaBHOCHIIBHBIE 1

CUCTEMBI U CUCTEMBI-CJIEICTBUS
95 OCHOBHBIE METOZBI PELIEHUS CUCTEM U COBOKYITHOCTEN 1

paLOHAIBHBIX YPABHEHUI
96 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U 1

COBOKYITHOCTEH HMpPpalUOHAIbHBIX YPABHEHUM
97 OCHOBHBIE METOBI PELIEHUS CUCTEM U COBOKYITHOCTEN 1

ITOKA3aTEJIbHBIX YPAaBHEHUI
98 OCHOBHBIE METOBI PELIEHUS CUCTEM U COBOKYITHOCTEN 1

ITOKA3aTEJIbHBIX YPAaBHEHUI
99 OCHOBHBIE METO/bI PELIEHUSI CUCTEM U 1

COBOKYITHOCTEH JIorapu(MUUECKUX ypaBHEHUN
100 OCHOBHBIE METO/BI PELIEHUS CUCTEM U 1

COBOKYITHOCTEH JIOrapu(pMUYECKUX YpaBHEHUN

IIpuMeHeHNE CUCTEM K PELICHUIO MaTEMaTHYECKUX 3a1a4 U
101 |[3agau u3 pa3auuHBIX 00JacTell HAYKN U PeabHOMN JKU3HH, 1

MHTEPIIPETALMS IOIYYEHHBIX PE3YJIbTAaTOB

IIpuMeHEeHNE CHCTEM K PELICHHI0 MaTeEMaTHYECKUX 3aa4d U
102 |[3agau u3 pa3auyHBIX 00JIacTeil HAYKH U PeaTbHOM KU3HH, 1

MHTEPIIPETALMS TIOJTYYEHHBIX PE3YJIbTAaTOB

IIpuMeHEeHNEe HEPaBEHCTB K PEIICHUI0 MaTEMaTHYECKUX
103 |[3amay u 371249 U3 pa3IMYHBIX 00JIACTEeH HAYKU U PEaTbHOU 1

JKU3HU, HHTEPIIPETALUS TI0Jy4CHHBIX PE3yJIbTaTOB




KoaunuecTBO 4acoB

DJIeKTPOHHbIE

e Tema ypoka K n Hara uuppoBbIe
/i yp Beero OHTpﬁo.lI]:HbIe paKT6nqecKne EAT—— 0BpasoBaTebHbIE
padoThI padoThI pecype

KonTponbHas padora: "CucTeMbl paliliOHAIBHBIX,

104 |[juppanioHaIbHBIX MTOKA3aTEIbHBIX B JIOTApU(OMHUICCKUX 1 1
ypaBHEHUN"

|105 HPauHOHaJILHLIe YPaBHEHMs C IapaMeTPaMu Hl H H H H

|106 HPaI_II/IOHaJIBHLIe HEpaBEHCTBA C MapaMeTpaMu Hl H H H H

|107 HPaI_II/IOHaJIBHLIe CHCTEMBI C TapaMeTpaMu Hl H H H H

|108 HI/IppaI_II/IOHaJIbHBIe ypaBHEHUsI, HEPABEHCTBA C napaMeTpaMnHl

|

|

|109 HI/IppauHOHaﬂmee CHCTEMBI C TTapaMeTpaMu Hl H H H H
|110 HHOKa?,aTenLHHe YpaBHEHUSI, HEPABEHCTBA C ITapaMeTpamMu Hl H H H H
|111 HHOKa?,aTenLHHe CUCTEMBI C ITapaMeTpaMu Hl H H H H
112 Jlorapupmuueckue ypaBHEHHsI, HEPAaBEHCTBA C 1
napameTpamu
|113 HﬂorapmbMquCKHe CUCTEMBI C ITapaMeTpaMu Hl H H H H ‘
|114 HTpHFOHOMeTqueCKI/Ie YPaBHEHUS € ITapaMeTpaMu Hl H H H H ’
|115 HTpI/IFOHOMCTpI/I‘{eCKI/Ie HEpABEHCTBA C IapaMeTpaMH Hl H H H H ’
|116 HTpI/IFOHOMCTpI/I‘{eCKI/Ie CHCTEMBI C ITapamMeTpaMu Hl H H H H ’
[TocTpoeHue u uccieq0BaHNEe MaTEMaTUIECKUX MOIeTeH
117 ||peasibHBIX cUTyallUii C TOMOIIBIO YPaBHEHUN C 1
napameTpamu
[TocTpoeHne u rccine0BaHNEe MaTEMATHIECKIX MOZIETIEH
118 ||peanbHbIX CUTYyalUii C TOMOIIBIO CHCTEM YPaBHEHUH ¢ 1
napameTpamu




Kosun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HMara nugposbie
Tema ypoka
n/n yp Bcero KOHT%"“"““‘” HpaKTﬁnqeckne U3y4YeHH s o0pa3oBaTte/ibHbIC
padoThI padoThI pecypebi
[TocTpoenue u uccie0BaHNE MATEMATHUECKUX MOJIeNIeH
119 ||peasibHBIX CUTYalUMii C TOMOIIBIO CUCTEM YpaBHEHUH C 1
napaMeTpamu
|120 HKOHTpOJH)Ha?I pabora: "3amauu ¢ mapamerpamu’ 1 Hl H
191 [ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMSI 3HAHUI: 1
"VpaBHeHus"
199 [ToBTOpenue, 0600IIEHNE, CUCTEMATU3AIIMs] 3HAHUMN: 1
"VpaBueHnus"
193 [ToBTOpenue, 06001IeHNEe, cCUCTEMaTH3aIUs 3HAHUH: 1
"VpasHenus. CucteMbl ypaBHEHUI"
124 [ToBTOpenue, 06001IeHNEe, cCUCTeMaTH3aIUs 3HAHUH: 1
"HepaBencrsa"
195 [ToBTOpenue, 0600IIeHNE, CUCTEMATH3aIIHs] 3HAHUN: 1
"Hepasencrsa"
196 [ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUH: 1
"Hepasencrsa"
197 [ToBTOpeHme, 06001IeHNE, CUCTEMAaTH3allMsl 3SHAHUNA: 1
"[Ipon3BoaHas 1 €€ npumeHeHue"
128 [ToBTOpeHmE, 0000IIEHNE, CUCTEMATH3aIIHs] 3HAHUMN: 1
"IIpon3BoHas u €€ npuMeHeHue"
129 [ToBTOpeHmEe, 06001IeHNE, CUCTEMATH3aIMs 3HAHU: 1
"[Ipon3BoaHas n €€ npumeHeHue"
130 [ToBTOpeHmEe, 06001IeHNE, CCTEMATH3alUs 3HAHU: 1
"UnTerpan u ero npuMeHeHue"




KoJsimyecTBo yacoB ‘ DJIEKTPOHHBIE
Ne Tema vpoKa HMara nugposbie
n/n yp Bcero Konrpoabnble | IlpakTiieckue H3yYeHHUs oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb
[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:
131 ||, " 1
OyHKIUU
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMSI 3HAHUI:
132, " 1
OyHKIUU
[ToBTOpenue, 0000IICHNE, CUCTEMATH3AIMSI 3HAHUI:
133 " " 1
OyHKIUU
|134 HI/ITOFOBas[ KOHTpOJIbHas paboTa Hl Hl H H ‘
|135 HI/ITOFOBas[ KOHTpOJIbHAS paboTa Hl Hl H H ‘
|136 HHOBTOpeHI/Ie, 000011IeHHEe, CUCTEMATH3AIH 3HAHUI Hl H H H ‘
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 236 |10 o |

YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOTI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

METOINYECKHUE MATEPHAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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