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INOACHUTEJIbBHAS 3AIINCKA

VYuebublii Kypc «Anredpa M Hayaja MaTeMaTHYECKOTO aHajiu3a» SBISETCS OIHUM W3
HauboJsiee 3HaYMMbIX B MPOTpaMMe CPeTHEro 001ero oopa3oBaHus, MOCKOJIbKY, C OJHONH CTOPOHBI,
OH o0ecreurnBaeT HHCTPYMEHTANIbHYIO 0a3y Ui U3y4EHUsl BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C
Apyroi CTOPOHBI, (POPMHUPYET JIOTHUECKOE M abCTPaKTHOE MBIIIJICHHE OOYdYaloUIMXCs HA YPOBHE,
HEOO0XOAUMOM JIJIsi OCBOEHHSI MH(POPMATHUKH, OOIIECTBO3HAHMS, UCTOPUH, CIIOBECHOCTH M APYTHX
IUCHMIUIMH. B pamkax naHHOTO y4eOHOro Kypca oOydaromiyecs OBJaJEeBAalOT YHHUBEPCAIbHBIM
S3IKOM COBPEMEHHOM HayKu, KOTOpasi OpMyIHpyeT CBOU JOCTHXKEHUS B MaTEeMaTHYECKOH dopme.

VYuebublil Kypc anreOpsl M Hayajgl MaTeMaTHUYECKOTO aHaliM3a 3aKjaJbIBa€T OCHOBY JUIS
YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (DU3UKU, XMMUHU, OMOJIOTUHU, IOHUMAHUS OCHOBHBIX TCHJICHIIMN
pa3BUTHUA DKOHOMHUKUA M OOIIECTBEHHON >XU3HU, IMO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX
U(GPOBBIX U KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIIOJIb30BaTh WX JUIsSl JaJbHEUIIEro
00pa3oBaHMs M B TMIOBCEIHEBHOW XHU3HHU. B TO ke BpeMsi OBiazieHne aOCTPAKTHBIMH U JIOTHYECKH
CTPOTUMH KOHCTPYKIMSIMH anreOpbl ¥ MaTeMaTHYeCKOTO aHajun3a Pa3BHBAECT YMEHHE HAXOAWUTh
3aKOHOMEPHOCTH, 00OCHOBBIBAaTh UICTUHHOCTb, JI0Ka3bIBATh YTBEPKICHUS C MOMOIIBI0 HHIYKIIUN U
paccyxaaTh JAEeTyKTHUBHO, HCIONb30BaTh O0OOIIEHHME U KOHKpPETU3allMio, a0CTparupoBaHuE U
aHaJIOTHIO, (HOPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIICHHUE.

B xome wu3yueHust ydeOHOro Kypca «Anredpa M Hadala MaTeMaTHYECKOTO aHaIM3a
oOyuaroluecsi TMOJy4alOT HOBBIA OMNBIT pEIIeHUS MPHUKIAJHBIX 3a7a4, CaMOCTOSTEIbHOTO
MOCTPOCHUST MAaTEMaTHYEeCKHX MOJENeH peajdbHBbIX CHUTyalllil, HHTEPHpPETAlUU MOJyYECHHBIX
pelIeHHid, 3HAKOMSTCS C MPHUMEpPaMHU MaTeMaTHYECKHUX 3aKOHOMEPHOCTEH B TNPHUpPOJE, HAyKe U
HCKYCCTBE, C BBIIAOIIUMUCS MATEMATHYECKUMHU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHblii Kypc o00JafaeT 3HAYUTENBHBIM BOCIHTATEIbHBIM MOTEHIIMAJIOM, KOTOPHBIA
peanu3yercss Kak uepe3 Y4eOHBbIH Marepuan, CHOCOOCTBYIOUIMM (OPMHUPOBAHUIO HAYYHOTO
MHPOBO33PEHUS, TaK U Yepe3 CHeUPUKY yueOHOU NesTebHOCTH, TPpeOyoel Npoa0KUTENbHON
KOHIICHTPALlMU BHUMAaHUSI, CAMOCTOSITEIIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IOJTyUYEHHBIH
pe3yibTar.

B ocHoBe Meromuku oOy4deHus anreOpe M HadaliaM MaTeMaTHYeCKOTO aHaiu3a JIeKHUT
NesITeNbHOCTHBIN MPUHITUI O0y4YEeHHUSI.

B crpykType yueOHOTO Kypca «Anredpa v Hayajga MaTeMaTHYECKOTO aHAJIN3a» BbBIJCICHBI
CIIEAYIONIAE CONEPKATEIbHO-METOANYECKIE JIMHUM: «Yucna u BBYHCICHU», «DYHKIUU U
rpadukmny, «YpaBHEHHUS W HepaBeHCTBay, «Hauama marematudeckoro aHanmszay, «MHOXeCTBa U
Joruka». Bce OCHOBHBIE COMEPIKATENBHO-METOUYECKIE IMHUN U3YYalOTCs Ha MPOTSKEHUH JIBYX
neT o0ydeHHsI Ha ypOBHE CPEIHEro o0Imero oopa3oBaHUs, €CTECTBEHHO JOTOJHAS APYT Apyra u
MOCTENICHHO HACHIIAsACh HOBBIMH TEeMaMH W pasfenamu. JlaHHBIA y4eOHBIH Kypc SIBISETCS
WHTETPAaTUBHBIM, TIOCKOJBKY OOBEOUHSET B cede coAepKaHHe HECKONbKUX MaTeMaTHUYeCKHUX
JTUCIUIUIAH, TaKUX KakK anredpa, TPUTOHOMETPHS, MaTeMaTHYEeCKH aHaINU3, TEOPUS MHOXKECTB,
MaTeMaTH4deckas Jioruka u apyrue. [lo Mepe Toro kak oOydwaromuecsi OBIaEBAlOT BcE Oolee
IMUPOKMM  MaTEeMAaTHYeCKHM  ammapaToM, Yy HHUX IIOCIeloBaTelbHO  (opMupyercs U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTEMaTHUECKYI0 MOJENb PeallbHOW CHUTYyallMH, MPUMEHSTh
3HAHUSA, TIONyUYEHHBIE TPH M3IYUYEHUH Y4eOHOro Kypca, Mg PEIICHUsS CaMOCTOSTENBHO
chopMyTUPOBAaHHON MaTEeMaTHYECKOM 3a7a4d, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

CopepxarenbHO-MeTOoIMYeCcKas: TMHUA «Yucna U BbIUKCICHUS» 3aBepliaeT (GopMUPOBAHKE
HABBIKOB HCIOJIh30BAaHUS JCHCTBUTEIBHBIX YHUCEN, KOTOPOE OBLJIO HAYaTO Ha YPOBHE OCHOBHOTO
obmero obpazoBanus. Ha ypoBHe cpemnero oOiero oOpasoBaHusi 0co00¢ BHHUMAHHE YACISAETCS



(OpMHPOBAHUIO HABHIKOB PAIMOHAJBHBIX BBIYMCIEHUHM, BKIIOYAIONMX B ce0s HCIOJIb30BaHUE
pa3nuyHBIX (OpM 3amUCH 4YHCIa, YMEHHE JelaTb MPUKHIKY, BBIIOIHATE HPUOIMKEHHBIC
BBIUUCIICHUS, OICHMBATH YHCJIOBBIC BBIPAXKEHHS, pabOTaTh ¢ MaTEeMAaTUYECKUMH KOHCTAHTaMH.
3HaKoMble O0YyYalOUIMMCS MHOXECTBA HaTypalbHBIX, LIEJbIX, PAIMOHAIBHBIX U JEHCTBUTEIbHBIX
YyuceNl JOMOJHSIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCEN. B KaXIOM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOWCTBEHHBIE €My CleUu(UYecKHe 3aJaud W OIepalMu: JeJIeHHe Halelo,
ONEPUPOBAHUE OCTATKaMU HA MHOXKECTBE LEJBIX YHCEN, OCOObIe CBOMCTBA PALMOHAIBHBIX H
MPpaLMOHATIBHBIX YKCeN, apu(MeTHUYecKrue olepaluu, a TakKe U3BJICUCHHE KOPHS HaTypalbHON
CTENIEHU Ha MHOKECTBE KOMILIEKCHBIX YMCell. brarogaps nociie1oBaTeaIbHOMY PaCIIMPEHUIO Kpyra
HCIOJIb3YEMBIX YUCENl U 3HAKOMCTBY C BO3MOKHOCTSIMU UX IPUMEHEHHUS JJISl PEIICHUs PA3IMYHBIX
3aa4 GOpMHUPYETCs MPEACTABICHUE O €IUHCTBE MAaTEMATHKH KaK HAyKHd M €€ POJH B MOCTPOCHUHU
MoJieJIell peaIbHOro MUPA, IHUPOKO UCIIONIB3YIOTCA 00001EHNE U KOHKPETU3aLU .

Jluaust «YpaBHEHHS W HEPABEHCTBA» peAlM3yeTcs Ha MPOTSHKEHWHM BCEro OOydyeHUs Ha
YpOBHE cpeAHero oomero o0pa3oBaHMs, IOCKOJbKY B KaxaoMm paszgene llporpammel
IIPEyCMOTPEHO PELIEHUE COOTBETCTBYIOLIMX 3ahady. B pe3ynpraTe oOywaromiyecst OBJaJECBarOT
pa3IMYHBIMM ~ METOJAMM  PELIECHUS  pPalHUOHAIbHBIX, HWPPALMOHAIBHBIX, I[OKA3aTEJIbHBIX,
Jorapu(MUUYECKUX U TPUTOHOMETPUYECKUX ypaBHEHUH, HEPABEHCTB U CHUCTEM, a TaKXKe 3ajad,
cojepkamux napameTpbl. [losydyeHHbIE yMEHHS LIMPOKO MCIONb3YIOTCS IPH HCCIEI0BAaHUU
(GYHKIMH C MOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPUKIAJHBIX 33/1a4 M 337a4 Ha HaXOXKICHUE
HauOOJBIIMX M HAMMEHbIIUX 3HaueHUW (yHKuuuU. JlaHHas colepkaTesibHasl JMHUS BKIIOYAET B
cebs Takke (GOpMUPOBAHHE YMEHHUI BBIMOIHATH pPacyéTel Mo (opmynam, npeoOpa3zoBaHUSL
paloOHAaIbHBIX, UPPALUOHAIBHBIX W TPUTOHOMETPUUECKUX BBIPDAKEHUM, a TaKXKe BbIPAXKCHHI,
coJiepKalluX cTeneHu u Jjorapudmsl. brarogaps wusyudeHuro anreOpanyeckoro Marepuasna
NPOUCXOIUT  JajbHEWIIee pa3BUTHE  AJITOPUTMHUECKOT0O M aOCTPAKTHOIO  MBIIUICHUS
oOyuatomuxcsi, (OpPMUPYIOTCS HaBBIKM JEAYKTUBHBIX pPacCyXIeHUH, paboOThl C CHMBOJBHBIMU
(dbopMaMu, IMpeacTaBiICHUS 3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3Qp¢QeKTUBHbIE MHCTPYMEHTHI JJIsl PELICHUS MPAaKTUYECKUX M €CTECTBEHHO-
Hay4HbIX 3a]1a4, HarJIS,AHO JEMOHCTPUPYET CBOM BO3MOKHOCTH Kak 3bIKa HAYKH.

ConepxarenbHo-MeToandeckas JUHUA «DyHKIMM W TpapUKU» TECHO IEperseTaeTcs ¢
JIPYTUMHU JUHUSAMH y4eOHOTO Kypca, MOCKOJBKY B KAKOM-TO CMBICJE 334a€T MOCJIE0BAaTEIbHOCTD
W3ydeHus Marepuana. M3ydeHue  CTENEHHOW, TMOKa3aTeNbHOW, JIoTapu(PMUYECKON |
TPUTOHOMETPUUYECKUX (YHKIUI, UX CBOWCTB U rpadUKOB, UCIOIb30BaHNE QYHKIMNA IS PeLICHUS
3ajad U3 JAPYrux y4eOHBIX MPEJAMETOB U PEATbHOM KU3HU TECHO CBSA3aHO KAaK C MAaTEeMaTHUYECKUM
aHaJIM30M, TaK U C PelIeHHUEeM ypaBHEHUI U HepaBeHCTB. [Ipu 3ToM O0bIIOoe BHUMaHUE yaeIseTCs
(OpMHPOBAHUIO YMEHHUS BBIpaXaTh (POpMyJaMHU 3aBUCUMOCTH MEXIY Pa3IUYHBIMU BEITUUYMHAMU,
UCCIIeIoBaTh TOJy4YeHHbIe (DYHKIUH, CTPOUTh UX rpaduku. MaTepuan 3Toi copaepkaTelbHON
JIMHUW HAIleJIeH Ha Pa3BUTHUE YMEHUN U HABBIKOB, MO3BOJISIIOLIUX BBIPAXKaTh 3aBUCUMOCTH MEXKITY
BEJIMYMHAMU B pa3U4YHON (QopMme: aHaIUTHUeCKOH, rpaduueckoil m cinoBecHoil. Ero nsydenue
CIIOCOOCTBYET Pa3BUTHIO QJITOPUTMHYECKOTO MBIIIIEHUS, CIOCOOHOCTH K OOOOIIEHHI0 U
KOHKPETH3alluH, UCIIOJIb30BAHNIO aHAJIOTHH.

CopepxarenpHas yinHuA «Hauama MaTremMaTHM4ecKOro aHalnM3a» IO3BOJISET CYIIECTBEHHO
paciIpUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPUKIATHBIX 3a/1a4, JOCTYIHBIX 00y4YarolIUMCs, TaK
KaK y HUX MOSBISETCS BO3MOXKHOCTh CTPOUTH TpaUKU CIOKHBIX (QYHKIMHA, ONpeneisTh HX
HauOOJbIINEe U HAMMEHBIIUE 3HAYEHUS, BBIUUCIATH IUIOMIATU (GUTYyp U OOBEMBI Tell, HaXOIUTh
CKOPOCTM M YCKOpPEHMsI mpoleccoB. JlaHHas coaepxkaTeiabHas JIMHUS OTKPBIBAET HOBBIE
BO3MOKHOCTHU MOCTPOCHHSI MAaTEMATHUYECKUX MOJEIEH peajbHbIX CUTYallMi, IO3BOISET HAXOAUTH



Haujy4dliee pelIeHHEe B NPHUKIAAHBIX, B TOM YHCIE COLUAIbHO-DKOHOMHYECKUX, 3a7aydax.
3HaKOMCTBO C OCHOBAMHM MAaTeMaTHYECKOTO aHajH3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO,
(bopManbHO-IOTUYECKOTO W KPEaTHMBHOTO MBIIUICHHUS, (OPMUPOBAHHIO YMEHHH pacro3HaBaTh
MPOSIBIICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE WU HcKyccTBe. OOyuwaroniyecss y3HAIOT O
BBIIAIOIIMXCS PE3yJbTaTax, MOJYyYEHHBIX B XOJI€ Pa3BUTUS MaTEMaTHUKUW KaK HAyKd, U 00 HUX
aBTOpax.

ConeprxaTenbHO-METOANYECKast JIMHUS «MHOXKECTBA U JIOTUKA» BKJIIOYACT B CEOS 3J€MEHTHI
TEOPUM MHOXKECTB M MaTeMaTHYEeCKON JIOTUKU. TeopeTMKO-MHOXECTBEHHBIE IPEACTaBICHUS
MIPOHU3BIBAIOT BECh KypC HIKOJIbHOM MaTeMaTUKU U MpeJyiaraloT Hanbosiee YHUBEPCAIbHbBIN S3bIK,
OOBEIMHSIONIUNA BCE pa3Aeibl MaTeMAaTHUKH W €€ TPUIIOKEHUH, OHHM CBS3BIBAIOT pa3HbBIE
MaTeMaTUYeCKUe AMCLUMIUIMHBL M HX MPWIOKEHHUs B enuHoe unenoe. IlosToMy BakHO 1aTh
BO3MOXXHOCTh OOydaromeMycsi TOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIH SI3BIK  COBPEMEHHOM
MaTe€MaTUKU M MCIOJb30BATh €ro ISl BBIPAXKEHUSI CBOUX MbICIEH. J[pyrMM Ba)KHBIM IPU3HAKOM
MaTeMaTUKd KaK HayKH CIeAyeT MpPHU3HAThb CBOMCTBEHHYIO €U CTPOrocTh OOOCHOBaHUHN W
CJIEJOBaHHME OINpPEAEIEHHBIM IpPAaBUJIaM MOCTPOEHUS JI0KA3aTeIbCTB. 3HAKOMCTBO C 3JIEMEHTaMH
MaTEMaTHYeCKON JIOTUKH CHOCOOCTBYET pPa3BUTHIO JIOTHUYECKOTO MBIIUICHUS OOydaromuxcs,
MO3BOJISIET UM CTPOUTH CBOM PACCYKIIEHUS Ha OCHOBE JOTMYECKHUX MpaBuil, GOpMHUpPYET HaBBIKU
KPUTUYECKOT'O MBITIUICHHUS.

B yuebHOM Kypce «Anrebpa M Havala MaTEeMaTHYECKOTO aHAIHM3a» MPUCYTCTBYIOT OCHOBEI
MaTEMaTHYECKOr0 MOJICTUPOBaHUs, KOTOPBIE MPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO HABBIKOB
IIOCTPOEHHUSI MOJEJEH peanbHbIX CUTYAllMi, UCCIEAOBAHUS ITUX MOJEJEH C MOMOILBIO anmapara
anreOppl 1 MaTeMaTUYECKOr0 aHallM3a, MHTEPIPETALMHU MTOJYYEHHbBIX pe3ybTaToB. Takue 3ajaHus
BIIJIETEHBI B KaXKAbIH U3 Pa3/I€JI0B MPOrpaMMbl, IOCKOJIBKY BECh MaTepual yueOHOro Kypca IHupoKo
WCIIONB3YETCS JJIA pelleHUsl NMPUKIAAHBIX 3a1a4. [Ipu pemeHuu peanbHbIX MPAKTUYECKUX 3a7ad
oOyyaroliuecsi  pa3BUBAIOT  HAOMIOAATENbHOCTh, YMEHHME  HAaXOJUThb  3aKOHOMEpPHOCTH,
abcTparupoBaTbcs, MCIOJIb30BaTh AaHAJIOTUIO, 0000maTh W KOHKPETH3UPOBATH IMpoOIEMYy.
JlesiTenbHOCTh O  (OPMHUPOBAHUIO HABBIKOB pEIIEHHS MPUKIAAHBIX 3a7ad OpraHu3yercs B
MpolLecce U3y4eHHs BCeX TeM y4eOHOTo Kypca «Anredpa U Hayalla MaTeMaTUYECKOTO aHaTTH3ay.

Ha usyuenne yuebHOro Kypca «Anrebpa W Hayania MaTeMaTUYECKOTO aHAIINM3a» OTBOIUTCS
272 gaca: B 10 ximacce — 136 gacoB (4 yaca B Hezenio), B 11 kmacce — 136 yacoB (4 yaca B HEZCIIO).

BocnurareabHbIi MOTEHUMAJ NIPEAMETA peaju3yeTcs Yepes:

YCTAQHOBJICHHE JIOBEPUTENIBHBIX OTHOIIEHUM MEXIy Y4YUTEIeM M YYEHHUKaMH, CIHOCOOCTBYIOIIMX
MO3UTUBHOMY BOCHPHUATHIO YYallUMUCS TpeOOBaHUI M NPOChO YUWUTENs, MPUBICUYECHUIO HX
BHUMaHMA K O0OCyKJaeMoil Ha ypoke HH(POpPMALUK, aKTUBU3AIMM MX I103HABATEIbHON
JEeATEIbHOCTH;

noOyX/IeHUEe MIKOJIBHUKOB COOI0/IaTh Ha YpOKE OOINENMPHHSITHIE HOPMBI TOBEIEHUs, MpaBHIIa
OOIIeHHsI CO CTapmIUMU (YYUTENSIMH) U CBEPCTHHKAMH (IIKOJBbHUKAMH), MPUHIMIBI y4eOHOI
JTUCIUILTAHBI U CAMOOPTaHU3AIINY;

MPUBJICYCHNE BHUMAHUS IIKOJIHLHUKOB K LEHHOCTHOMY acCHEeKTY M3y4aeMbIX Ha YpPOKax SIBJICHH,
opraHuzanusi WX pabOThl C TOJydaeMOW Ha YypOKE COIMaJbHO 3HAYUMON uWHpoOpMarmen —
HWHUIIUUPOBAHHUC CC O6Cy)K,HeHI/I$I, BBICKA3bIBAHUA YyYalllUMUCA CBOCTO MHCHHUA IO €C IIOBOAY,
BBIPA0OTKH CBOETO K HEH OTHOIIICHUS;



UCIIOJIb30BAHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH COJIEp)KaHHs y4eOHOro TpeaMera dYepes
JIEMOHCTpAIIMIO JIETAM TMPUMEPOB OTBETCTBEHHOTO, TPaKTAHCKOTO MOBEACHUS, IPOSIBIICHHS
YEIIOBEKOIIOOUS U I0OpOCEPACUHOCTH, Yepe3 MoA00p COOTBETCTBYIOMIMX 3aJaHH, IPOCMOTpa U
aHaJIM3a 33/1a4, IPOOJIEMHBIX CUTYAIMi 15l 00CYKJICHHS B KJIacCe;

IPUMEHEHHE Ha YpPOKE MHTEPAaKTUBHBIX (OpM pabOThl yyalluXcs: WHTEIUICKTYaJbHBIX WUIP,
CTUMYJIMPYIOIIMX IIO3HABaTCIIBHY0 MOTHMBALMIO IIKOJBHUKOB; JUCKYCCHH, KOTOpBIE JaroT
YUYAIIUMCSl BO3MOXHOCTh TNPHOOPECTH ONBIT BEAEHUS KOHCTPYKTHBHOIO JMAJIOra; TIpPYMIIOBOU
pa0oThI UK paboTHI B apax, KOTOPbIE yyaT NIKOJIbHUKOB KOMaH/IHOW paboTe U B3aMMOIECHCTBHIO C
IPYTUMH JE€TbMH;

BKJIFOUEHUE B YPOK HMIPOBBIX MPOLIEAYP, KOTOPBIE IMOMOTAIOT MOAAEPkKATh MOTHUBALMIO JETEH K
MOJIyYEHUIO 3HAHWM, HaJaXKMBAaHUIO I[TO3UTUBHBIX MEXJIWYHOCTHBIX OTHOIIEHWII B KJacce,
MIOMOTaI0T YCTAaHOBIICHUIO JOOpOKeNaTeIbHON aTMOCc(epbl BO BpeMs ypOKa;

opranuzanusa HIG(i)CTBa MOTHUBHUPOBAHHBIX W 3PYAHPOBAHHBLIX YHAlIUXCA HAJ WX HCYCIICBAIOIIUMU
OJHOKJIaCCHUKaMH, AAOIICro MMKOJIbHHKaM COLHUAaJIBHO 3HAYUMBIHA OITBIT COTPpyAHHUUCCTBA U
B3aMMHOM IIOMOIIIH,

WHULUUPOBAHUE U TMOAJEP)KKA HCCIECNOBATEIbCKON JEATEIIBHOCTH IIKOJIBHUKOB B paMKax
peanu3anuy MMM HWHIUMBUIAYAIBHBIX M TPYIIOBBIX HCCIENOBATEIbCKUX IPOEKTOB, 4YTO JACT
IIKOJbHUKAM BO3MOXHOCTb HPHUOOPECTH HABBIK CAaMOCTOSITEIBHOIO pEIIEHUs] TEeOpeTUYECKOn
poOJeMbl, HABBIK TC€HEPHPOBAHUS M OPOPMIICHHS COOCTBEHHBIX HJCH, HABBIK YBAXHTEIHHOTO
OTHOLICHMS K 4YYXHM HAeAIM, O(QOPMICHHBIM B paboTax Jpyrux HcciaeaoBarenaei, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS TIepell ayAuTOpUEH, apryMEHTHPOBAHUS M OTCTAaUBaHHS CBOCH TOYKH
3peHusl.



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BIYMCICHUSA

Panmonanbupie uncina. OOBIKHOBEHHBIE U JECSITUYHBIE APOOH, MPOIEHTHI, OECKOHEUHBIE
nepuouieckue apodu. Ilpumenenne apoOeit 1 MPOLEHTOB IS peIIeHUs IPUKIIaIHBIX 33134 U3
Pa3JIMYHBIX OTpaciieil 3HAHUHN U peaTbHON KU3HHU.

JelicTBuTenpHble yKcaa. PanMoHanbHble W MppalMOHaNbHBIE uucia. Apudmernueckue
ornepauuu ¢ JCHCTBUTEIBHBIMM 4YMCIaMH. MOAyiab INEHCTBUTEIBLHOIO YHCIAa U €ro CBOMCTBA.
[TpuOn>kEHHbIE BBIUMCIIEHUS, IIpaBWJIa OKPYIJIEHMs, MPUKHUJIKA U OLEHKa pe3ysbrara
BBIYMCIICHUM.

Crenenb ¢ nenbM nokasateneM. bunom Herotona. Vcnonb3oBanue noaxossieit popmbl
3alACU AEUCTBUTEIBHBIX YUCEI I PEIIEHUS IPAKTUYECKUX 3a7a4 U IPEJCTABICHUS JAHHBIX.

ApudpmeTnueckuii KOpeHb HaTypaJbHOW CTENIEHHU U €ro CBOMCTBA.

CremneHp ¢ palMOHAJIBHBIM IOKa3aTeleM M €€ CBOMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKA3aTeJIEM.

Jlorapudm umncna. CoiicTBa jgorapudma. JlecaTuuHble U HaTypalibHbIE JIOrapu(MBbI.

CuHyc, KOCUHYC, TAHT€HC, KOTAaHI'€HC YHMCJIOBOIO apryMeHTa. ApKCHUHYC, apKKOCHHYC U
apKTaHI€HC YHCIOBOI0 apryMeHTa.

YpaBHeHUs] M HEPABEHCTBA

ToxnecTBa W TOXIECTBEHHble MpeoOpa3oBaHus. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCUIIbHBIE YpaBHEHUS U ypaBHEHHUs-cIeACTBUs. HepaBeHCTBO, pellieHre HepaBeHCTBa.

OcHOBHBIE METO/IbI PEICHMS] LENbIX U IPOOHO-pAlMOHATIBHBIX YPAaBHEHUN M HEPABEHCTB.
MHorousnessl OT OJHOM NEpeMEHHOH. JleneHue MHOroudjgeHa Ha MHOTOUYIEH C OCTATKOM.
Teopema be3y. MHorousnens! ¢ nensiMu koddduuuentamu. Teopema Buera.

[TpeoOpa3zoBaHs YHCIOBBIX BBIPAXKEHUN, COJEPKAIIMX CTENIEHU U KOPHH.

UppanuonaneHble  ypaBHeHUS. (OCHOBHBIE METOAbl PEUIEHHMS] HPPaALUOHAIBHBIX
YpaBHEHUM.

IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS IT0KA3aTEIbHBIX YPABHEHUI.

[TpeobpazoBaHue BbIpaKeHHM, ColepKalIiX Jorapudmsl.

Jlorapudpmuueckne ypaBHeHusi. OCHOBHBIE METOABI PEIICHHUS JIOTApUPMUUYECKUX
YpaBHEHUM.

OcHoBHBIE TpUroHOMeTpudeckne (opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPAKEHUI. Pelllenre TpuroHoMeTpu4ecKux ypaBHEHHM.

Pemenne cucreMm IMHEWHBIX ypaBHEHMH. MaTpuiia CUCTEMBI JIMHEWHBIX YpaBHEHUU.
Onpenenurens MaTtpuipl 2X2, €ro T€OMETPUYECKUH CMBICI U CBOMCTBA, BBIYHMCIEHHUE €T0
3HAUEHUs, IPUMEHEHNUE ONPENEIUTENS IS PEILIEHUsI CUCTEMBI JIMHEWHBIX YpaBHEHUH. Pemenne
MPUKIIAIHBIX 3a7]a4 ¢ IOMOIIbIO CUCTEMBI JINHEWHBIX ypaBHeHUH. VccnenoBanrne mocTpoeHHOM
MOJIEJIH C TOMOUIBIO0 MaTPUIL U OINpeIeTUTENEH.

ITocTpoeHne MaTeEMaTHUECKUX MOJENEH PEaJbHOM CUTyallud C IOMOINBIO YPaBHEHHMH U
HepaBeHCTB. IIpyMeHeHHe ypaBHEHUN M HEPABEHCTB K DPELIEHUI0 MAaTEMaTHMUYECKUX 3ahad U
3a/1a4y U3 pa3InIHBIX 00JIaCTEH HAYKU U PeaIbHON KU3HH.

DOyHKIUM 4 rpadpuku

OyHKIMs, crnocodbl 3anaHus (QyHKuuu. B3ammuo obOpatsbie (yHkiun. Kommosuius
¢bynkuuit. ['paduk pynkuuu. DnemMeHTapHbIe Ipeodpa3zoBaHus TpapuKoB (yHKIIMHA.



OO6nacth onpeeneHns 1 MHOXKECTBO 3HaueHnd ¢GyHkumu. Hymu ¢ynknuu. [TpomexyTku
3HaKonocTostHCcTBA. YETHbIe M HeuéTtHble QyHKuuu. Ilepmommueckue ¢ynkuuu. [IpomexyTku
MOHOTOHHOCTH (pyHKIIMU. MakcuMyMbl U MUHUMYMBI (yHKIMU. Hanbombiiee U HauMeEHbIIEe
3HaYeHUS PYHKIIMH HA TIPOMEXKYTKE.

Jluneitnasi, kBaApaTU4HAsA U IPOOHO-TMHEHHAS PYHKIMU. DIIEMEHTapHOE UCCIIE0BaHNE U
MOCTPOCHUE UX TPAPHKOB.

Crenennast GpyHKUIMS ¢ HATypalbHBIM M IENBIM TOKaszareiaem. E€ cBolicTBa u rpaduk.
CaoiicTBa U rpaduxk KopHs N-0il cTeneHu kak (yHKUHMHM OOpaTHOW CTENEHU C HATypabHBIM
MIOKa3aTeJIEeM.

[Toka3zarenpHas U Jorapudmuueckas QyHKINH, UX CBOMCTBA U rpaduku. Vcnonp3oBanue
rpadukoB QYHKIMIA TSI pEIICHUsT ypaBHEHUH.

TpuronomeTpuyeckass OKpPYXHOCTb, ONpPEIEICHHE TPUTOHOMETPUUYECKUX (PYHKIUN
YHMCJIIOBOI'O apIyMEHTA.

@YHKIMOHAIbHBIE 3aBUCMOCTH B pealIbHbIX MPOIECCaX U SBJICHUSAX. I'papuku peasbHbIX
3aBUCHMOCTEH.

Hayana maTemMaTn4yeckoro aHajamsa

[TocnenoBarenbHOCTH, CIIOCOOBI 3a/1aHUs MOCIEI0BaTeNIbHOCTEH. MeTo1 MaTeMaTH4eCKOn
UHAYKIUU. MOHOTOHHBIE M OTpPaHUYEHHBbIE MOCIEA0BaTENbHOCTH. VcTOpus BO3HUKHOBEHUS
MaTeMaTUYECKOI0 aHaJIM3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckass U reoMeTpuueckas mporpeccud. beckoHedHo — yObIBaromias
reoMerpuueckas nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH IeOMETPHUECKON MPOTPEeCcCUU.
JIMHENHBIN M AKCHOHEHUUAIbHBIM pocT. Yucino e. DopMyrna CIOXKHBIX IPOLIEHTOB.
Hcrionbs30BaHne NPOTPECCUN ISl pELIEHUS PEAVIBHBIX 3aa4 IIPUKIIATHOTO XapaKTepa.

HenpepriBuble (yHKIMH W UX CBoiicTBa. Toukw pa3pbiBa. ACHUMOTOTH TpaduKOB
¢dbynknuii. CBoiicTBa (YHKIIUN HENMPEpBIBHBIX HA OTpe3ke. MeToJl WHTEPBAJIOB I PEIICHUS
HepaBeHCTB. [IprMeHeHne CBOMCTB HEeNPephIBHBIX (YHKIIUM JIsl peIIeHUs 3a/1a4.

[lepBas u BTopas npousBoHble GyHKIMH. OnpenesacHue, TeOMETPUIECKU U (GU3NIECKUi
CMBICT POU3BOAHON. YpaBHEHUE KacaTeNbHOU K rpaduKy QyHKIHH.

[TpousBoaHbIe dreMeHTapHbIX QyHKIUN. [Ipon3BoaHAsS CyMMBI, TPOU3BEICHHS, YACTHOTO
Y KOMIO3UIIMU QYHKIUH.

MHoxkecTBa M JIOTHKA

MHoXecTBO, onepaluy HajJ MHOXXECTBaMU U MX CBoiicTBa. [{uarpammbl Dilniepa—BeHHa.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO amnmnapara JJis ONUCAaHUS PeabHbIX MPOLECCOB U
SBJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa, CBOHCTBO  MaTeMaTUYecKoro  oOBeKTa,  CJENCTBUE,
JI0Ka3aTelIbCTBO, PABHOCUJIbHBIE YPABHEHHUS.

11 KUIIACC

Yuciaa 1 BLIYHCTICHUS

Harypanpable u 1enple uucna. [IpuMeHeHWE NPU3HAKOB AETUMOCTH IIENbIX YHCEN,
HanbOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB TI0 MOJIYJIIO, aliropuT™Ma EBKHIa 115 perieHus 3a1a4 B IEIbIX Yhciax.

KommekcHpie umcna. AnreOpanyeckas W TPUTOHOMETpPHYECKass (OpPMBI  3alucH
KOMIUIEKCHOTO 4YuCiIa. ApupMETHYECKHE ONEpalud ¢ KOMIUIEKCHBIME unciamu. M300paxkeHue
KOMIUIEKCHBIX YHMCET HAa KOOpAUHATHOH IockocTu. @opmyna Myaspa. Kopau N-oii crenenu u3



KOMIUIEKCHOTO 4ucia. [IpuMeHeHHe KOMIUIEKCHBIX 4YHCeNn ISl pelleHdus (GU3HYECKUX U
FeOMETPUUYECKUX 3a/a4.

YpaBHeHusI 1 HEPaBEeHCTBA

Cucrema 1 COBOKYITHOCTb YPaBHEHU U HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI -
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN C MOMOILNBI0 TPUTOHOMETPUUECKOM
OKPY’KHOCTH. Perienue TpuroHoMeTpu4eCKuX HEPaBEHCTB.

OcHOBHBIE METO/IbI PEILIEHUs TOKA3aTEIbHBIX U JIOrapu(pMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS UPPAIIUOHAJIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PELIEHUS CHUCTEM U  COBOKYINHOCTEH  pallMOHaJbHbIX,
UpPpaMOHATBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHECHUH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpamH.

[IpuMeHeHre ypaBHEHUN, CUCTEM U HEPABEHCTB K PEUICHUI0 MATEMAaTHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pPEANbHOM JKW3HW, HHTEPIPETAlHs IONTY4YEeHHBIX
pe3yabTaToB.

DOyHKIUH U rpauKu

I'paduk kommosunun QyHkuuii. I'eomerpudeckue oOpasbl ypaBHEHHI U HEPaBEHCTB Ha
KOOPAMHATHOW INIOCKOCTH.

Tpuronomerpudeckue GyHKINHU, UX CBOHCTBA U TpapuKH.

['padmyeckue MeTONbI pELICHUS YypaBHEHUW M HepaBeHCTB. ['paduueckue MeTombl
pelIeHus 3a/1ay ¢ mapaMeTpaMu.

Ucnonb3zoBanue rpadukoB (QyHKIUN A7 HCCIEIOBAHUS IPOLIECCOB M 3aBUCHMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PELICHUH 3a/1a4 U3 IPYruX yUeOHBIX MPEAMETOB U pealbHON KU3HU.

Hauvana maTemMaTnueckoro anajamsa

[TpuMeHeHne MPOU3BOAHON K UCCIET0BAaHHUIO (YHKIIUN HA MOHOTOHHOCTb M 3KCTPEMYMBI.
Haxoxnenne HanOobIIero 1 HAMMEHBIIIETO 3HAUYEHUN HEMTPEPHIBHON (DYHKITMM Ha OTPE3KE.

IIppuMeHeHre NPOM3BOMHOM JUIS HAXOXKJICHHS HAWIYYIIErO pPEIICHUS B IPHUKIAJIHBIX
3ajadax, JI OIpEJeNIEHUs] CKOPOCTH W YCKOPEHHs Ipolecca, 3aJaHHOro (GopMysol wuiu
rpauKoMm.

[TepBooOpasHasi, OCHOBHOE CBOMCTBO MepBo0oOpa3HbIX. [lepBooOpaszHbie AMeMEHTapHBIX
¢yukuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wurerpan. I'eomeTpruueckuii cMpIca MHTErpaia. BeluncieHne onpeaeéHHOro HHTerpana
no ¢popmyine Hetorona-Jleitouuna.

[IpumeHeHue uWHTerpana JUisli HAXOXKAEHUS IUIOU[aAed IJIOCKUX @uryp u 00BEMOB
F€OMETPUUYECKUX TEJ.

[Tpumeps! pemennit AuddepeHnrnanbHbIX ypaBHeHHH. MaTeMaTHuecKoe MOJIEIMPOBaHUE
peabHBIX MPOLIECCOB ¢ MOMOILBIO AU(PepeHIINaTbHBIX YPaBHEHUH.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHHMA VYYEBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMHHOCTHBIE PE3YJIBTATbHI

1) rpaaaHCKOro BOCIUTAHMS:

c(hOPpMUPOBAHHOCTh TPAKIAHCKOW TMO3UIIMK  OOy4YaroIIerocs Kak aKTHBHOTO |
OTBETCTBEHHOT'O 4JIE€HA POCCHUHCKOro OOIIeCTBa, MPEICTABICHUE O MaTEMaTHYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TIpakJIaHCKOTO OOIIecTBa
(BBIOOpPBI, OMPOCHI U APYroe), yMEHHE B3aWMOJCHCTBOBATh C COIMAIBLHBIMH WHCTHUTYTaAMH B
COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAUCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUNMCKON TPaXKIaHCKON MICHTHYHOCTH, YBAXKEHUS K MPOILIOMY U
HACTOAIIEMY POCCUMCKOM MaTreMaTUKH, LIEHHOCTHOE OTHOLICHUE K JOCTHUKEHUSIM POCCHUCKHUX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, WCIOJb30BAHUE 3TUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTUAX, cpepax SKOHOMHKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHHWE  JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOro  Haponaa, c(pOpMHUPOBAHHOCTH
HPaBCTBEHHOT'O0 CO3HAHMS, STUUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JOCTH>KEHUI HAyKUM U JESTENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOHYMBOTO OyIyIIEro;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

ACTETUYECKOE  OTHOLIEHWE K  MHUPY, BKJIIOYas  OCTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a7ad, peUIeHHi, pacCcyXIeHUH, BOCIPUUMYHUBOCTL K
MaTE€MaTUYECKUM acleKTaM pa3ju4YHbIX BUJIOB UCKYCCTBA;

5) pu3uveckoro BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHS TPUMEHSATh MAaTEMaTHUECKUE 3HAHUSI B HHTEPECax 3JI0pPOBOTO
u Oe3omacHOro obpasa >XU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3JI0pPOBBIO (370pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, pErylsapHas (u3nueckas akTUBHOCTB),
(bu3HYEeCcKOe COBEPIIICHCTBOBAHUE MIPH 3aHITHIX CIIOPTHBHO-030POBUTEIHHOM IEATETLHOCTHIO;

6) TPY/10BOT0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYIly, OCO3HAHUE IICHHOCTH TPYI0JII00Us, HHTEpEC K Pa3IUYHbIM cdepam
npo(hecCHOHANBEHOM JESITeNTbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU, YMEHHE
COBEpINaTh OCO3HAHHBIA BBHIOOp Oynymied mpodeccut W pearn30BBIBATH COOCTBEHHBIC
KU3HCHHBIC TUIaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MAaT€MaTHUYEeCKOMY OO0Opa3oBaHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKHX 3a/1a4 MaTEMaTUYECKON HaNlpaBIe€HHOCTH;

7) IKOJIOrM4€eCcKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh JKOJIOTMYECKOW KYyJIbTYpbl, TOHHUMAHWE BIUSHUS COIUAIBHO-
SKOHOMHUYECKHUX TPOLECCOB HA COCTOSIHUE NPUPOJHOM U COIMAJIBHON CpeIbl, OCO3HAHUE
I00AaNbHOTO — XapakTepa  JKOJOTHMYECKHX  MpoOJjeM, OpHeHTalus Ha  [pPUMEHEHHe
MaTeMaTUYeCKUX 3HAHUW JJIs pelIeHUs 3a7ad B 00JIACTH OKpYKAIOUIeH Cpeibl, TNIAaHUPOBAHUE
MOCTYNKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUM I OKPYXKAIOIIEH CPEIbI;

8) neHHOCTH HAYYHOT0 NO3HAHMA:



C(OPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHOW MPAKTHKH, TOHUMAHHE MaTEMAaTUYECKOH HAayKH Kak chepsl
YeJI0BEUYECKON JESTENIbHOCTH, ITAOB €€ pa3BUTUS U 3HAYUMOCTHU [yl pa3BUTHS LIMBUIN3ALUY,
OBJIAJICHUE SI3bIKOM MATEMAaTUKHU U MATEMaTU4YECKOU KyJIbTYPOH KaK CPEICTBOM IO3HAHUS MUPA,
TOTOBHOCTH OCYILECTBIIATH IPOCKTHYIO M UCCIIEN0BATEIbCKYIO IEATEIbHOCTh MHINBAYaIbHO U

B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicTBUS

ba3oBble Jloruyeckue 1ecTBUA:

BBISIBJSITH M XapaKTEPH30BaTh CYNICCTBCHHBIC MMPHU3HAKA MAaTEMaTHYECKHMX OOBEKTOB,
MOHITHUM, OTHOIICHUH MEXIy TMOHATHUSAMHU, (QOPMYIUPOBATH ONpEAETCHUS TMOHATHUH,
YCTaHABIIMBATh CYIIECTBEHHBIN NpHU3HAK KiIacCU(PUKALMK, OCHOBAaHUA [UIsi 000OIIeHUs u
CpaBHEHUS, KPUTEPUHU TTPOBOJIMMOI0 aHAJIN3A;

BOCIIPUHUMATh, (HOPMYJIHpPOBATh W MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTCIbHBIC W
OTpHUIaTeNIbHbIE, EAMHIYHBIC, YACTHBIE U OOIINE, YCIOBHBIE,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUYUs B (pakTax,
JAHHBIX, HAONIOJACHUSIX W  YTBEPXKACHHUSAX, TMpeaaraTb KPUTEPUM IS BBISIBICHUSA
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTh BBIBOJbBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JEIYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

MIPOBOJIUTh CAMOCTOSITETILHO JJOKA3aTEeNbCTBA MAaTEMATUUYECKUX YTBEPKACHUHN (MIpsSMbIE U
OT TPOTHUBHOTO), BBICTPAMBATh APTyMEHTAIMIO, TPHUBOJUTH TMPUMEPHI U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CYXKICHHS 1 BHIBOJIBI;

BBIOMpaTh CHoco0 pemieHus YydeOHOW 3agaud (CpaBHMBATh HECKOJIBKO BapHaHTOB
peuieHusi, BBIOMpaTh HamOoJee TMOAXOANIUN C YYETOM CaMOCTOSTEIHLHO BBIJCICHHBIX
KpUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHE 1eHCTBUSA:

HCIIONIb30BATh BOIMPOCHI KaK MCCIEN0BATENLCKUI HHCTPYMEHT MO3HAHUA, POPMYIHUPOBAThH
BOIPOCHI, (DUKCUPYIOIIHME TMPOTUBOpPEUHE, MpoOJieMy, yCTaHABIMBAaTh HMCKOMOE M JAaHHOE,
(dbopMHUpPOBATH TUTIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJIUTh  CAMOCTOSITENIbBHO  CIUIAHUPOBAHHBIA  HKCIIEPUMEHT, HCCIIEIOBAaHUE 10
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTUYECKOTO OOBEKTa, SBIEHUS, MPOIECCa, BBISIBICHHUIO
3aBUCUMOCTEHN MEXITy 00BEKTaMH, SIBJICHUSIMHU, TTPOLIECCAMU;

CaMOCTOSITENIbHO (DOPMYyIHPOBATH 00OOIICHHUS U BBIBOJBI MO pe3yiabTaTaM MPOBEAEHHOTO
HAOIIO/IEHUsI, UCCIIEIOBAHUS, OIICHUBATh JOCTOBEPHOCTH MOJIYUEHHBIX PE3yJlbTaTOB, BHIBOJOB U
0000I1IEHHI;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIECCA, & TAKXKE BBIABUTATH MPEIIIOIOKEHUS O
€ro pa3BUTHH B HOBBIX yCIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBJISITH JeUIUTHI HHPOPMAIINH, JAHHBIX, HEOOXOAUMBIX JJI1 OTBETA HAa BOMPOC U IS
pelIeHMs 3a1a4H;

BbIOMpaTh HMHGOPMALMI0O M3 HCTOYHHUKOB  Ppa3MYHBIX THUIOB, AaHAJIU3UPOBATb,
CUCTEeMATH3UPOBATh W HMHTEPIPETUPOBATH HH(DOPMANMIO pPA3IMYHBIX BHIOB U  (Qopm
MIPE/ICTABJICHHUS;



CTPYKTYpUpOBaTh  HMHGpOpMaLMIO, MPEACTaBIATh €€ B pa3IMuHbIX  (opMmax,
WITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTH HMH(OpPMAIMK 1O CaMOCTOATENBHO  C(HOPMYINPOBAHHBIM
KPUTEPUSM.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble yueOHbIe AeiicTBUSA

Oo0menne:

BOCHPUHUMATh M (OPMYJIHPOBATH CY)KICHHS B COOTBETCTBHM C YCJIOBUSIMH M ILEISIMH
OO0IeHHs, SICHO, TOYHO, TPAaMOTHO BBIPAXKAaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCHMEHHBIX
TCKCTAax, JaBaTb IMOJACHCHHUA II0 XOA4Y PpCHICHHUA 3aladyud, KOMMCHTHUPOBATH HOJIy‘IGHHLIﬁ
pe3yJbTar;

B XO0Jle 00CYXIEHHS 3aJaBaTh BOIPOCH IO CYIIECTBY OOCYXIaeMOil TeMbI, MpOOIeMBl,
pelnraeMoi 3a1auu, BHICKA3bIBATh MJCH, HAICJICHHBIC HA IOHMCK PEIICHHS, COMOCTABIATh CBOH
CYKACHUA C CYXIACHUAMH APYIrUX YYaCTHUKOB AHaJIora, O6Hapy)KI/IBaTI) pasiiniuc u CXOACTBO
NO3HIINH, B KOPPEKTHOU popme HOpMyTHpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHS,

IPE/CTAaBIATh PE3yIbTAaThl PELICHUS 33/a4d, JKCIIEPHMEHTa, MCCIEIOBAaHMS, IPOEKTa,
CaMOCTOATENIFHO BBIOMpATh (opMar BBICTYIUICHHS C y4ETOM 33/4a4 NPE3CHTAMH |
0COOEHHOCTEHN ayAUTOPHH.

PeryasiTuBHbIe YHHBepcaJibHble y4eOHbIe 1eiicTBUSA

Camoopranu3amnus:

COCTaBJIATh IUIAH, aJIFOPUTM pelIeHHs 3a/auyd, BBIOMpaTh CIOCOO pemeHHs ¢ y4ETOM
UMEIOLINXCS PECypCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJVIEKT:

BJIaJICTh HaBBIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAaHUS COBEpIIAEMbIX JeHCTBUI
U MBICIUTENbHBIX MPOIECCOB, HUX pPE3ylIbTaTOB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIIECcca U pe3ysIbTaTa pelleHns MaTeMaTUUeCcKOH 3a1auu;

IIPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HUKHYTb IIPM PEIICHWM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, JAaHHBIX, HAMJECHHBIX OIIUOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBME pe3ysibTara LEIM M YCIOBUSM, OOBICHATH HPUYUHBI
JOCTIDKEHUSI WM HEJOCTIKEHHsI pe3yJibTaToOB JESATEIbHOCTH, HAXOAUTh OLIMOKY, JaBaTb
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHas /1eSITeJIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMaHAHON W MHIUBUAYaIbHOW pabOThl Ipu
pemieHMH y4eOHBIX 3a/ay, NpPUHUMATh IeJIb COBMECTHOM JesATEIbHOCTH, IUIAHUPOBATh
OpraHu3allii0 COBMECTHOM pPabOTHI, paclpelneisTbh BHIbI paboT, JOrOBapHBAThCs, OOCYXIATh
MIPOIIECC U PE3YIbTAT paboThl, 00001IaTh MHEHHS HECKOIBKUX JIFOCH;

y4acTBOBaTh B IpyHmHoBbIX (opMax paboThl (00CyXkaeHHs, OOMEH MHEHUH, «MO3TOBBIE
HITYPMBI» U HWHBIE), BBIMOJHATH CBOIO 4YacTb PabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBATh KAayeCTBO CBOETO BKJIaga B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYINPOBAHHBIM YYaCTHUKAMH B3aUMOACHCTBUS.

IMPEJIMETHBIE PE3YJIBTATDBI



K xonmy oOyuenums B 10 kiacce oOydaroumuiics MOMYYUT CISAYIONIHE TMPEIMETHBIE
pe3ysbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTUYECKOT0 aHAIIU3a»!

Ymucia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSMU: PALMOHAILHOE YHCIIO0, OECKOHEUHAs! TIepUoAnYecKas
IpoOb, MPOIEHTHI, WPPALMOHAIBHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JCUCTBUTEIHHBIX
qKCcell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

NPUMEHSTH IpOOH U MPOLEHTHI JJIsl PEIICHUs IPUKIAIHBIX 334 U3 Pa3IMYHBIX OTpaciei
3HAHUU U peaJbHOU KU3HU;

IPUMEHSTh NPUOIMKEHHBIE BBIYMCICHUS, NPaBUJIA OKPYIJIEHUS, NPUKUAKY M OLIEHKY
pe3yJibTaTta BEIYUCIIEHU;

CBOOOZHO OMNEpUPOBATH MOHSATHEM: CTENEeHb C IeNbIM TOKa3aTelieM, HCIOJIb30BaTh
NOAXOANIYI0 (OpMY 3alUCH JIEHCTBUTENBHBIX YHCEN JUIsl PEIleHUs MPAaKTHUYECKUX 3a7ad |
IIPEJICTaBICHUS JaHHbIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()METHUECKUI KOPEHb HATYPaJIbHON CTEIICHH;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTETIEHb C PALIMOHAIBHBIM ITOKA3aTeleM;

CBOOOZHO ONEpUPOBATH MOHATUSAMU: JorapudmM 4Yucia, IECATHYHBIE W HATypajbHbIC
J0TapuQMBbI;

CBOOOZHO ONEpPUPOBATH MOHATUSIMHU: CHUHYC, KOCHUHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHI'€HC YHUCIOBOT0 apryMeHTa.

YpaBHeHus1 U HepaBEeHCTBA:

CBOOOJAHO  ONEpUpPOBaTh  MOHATHSMHU:  TOXJIECTBO, ypaBHEHUE,  HEPaBEHCTBO,
PaBHOCUJIbHBIE YPaBHEHUS U YPABHEHUS-CIEACTBUS, PABHOCHIIbHbIE HEPABEHCTBA,

NPUMEHSTh pa3IUYHbIe METOABl PEIICHUS PAIMOHAIBHBIX U JPOOHO-PAIMOHATBHBIX
YpaBHEHUH, IPUMEHSATh METOJ] HHTEPBAJIOB ISl PEILIEHUSI HEPABEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: MHOTOUWIEH OT OAHOM IMEPEMEHHOM, MHOTOYJIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYIEHA, IMPUMEHATh [elleHHe MHOrowileHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u reopemy Buera 11 pemenns 3anay;

CBOOOZHO oONEpUpoBaThb NOHSTUAMM: CHCTEMa JIMHEHHBIX YpaBHEHUH, MaTpHla,
OnpeAeNnuTeNb MaTpullbl 2 X 2 U €ro TreOMeTPUYECKUH CMBICIH, MCIOIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Ui BBIYUCIEHUS €ro 3Ha4Y€HUs, IPUMEHATh ONPENEIUTENN AJIs PEILCHUS
CUCTEMBI JIMHEWHBIX YPaBHEHHH, MOJEIMPOBATh pEajbHbIE CUTyallUd C IOMOIIBK) CHUCTEMBI
JUHEHHBIX YpPaBHEHMH, HCCIEeNIOBaTh IIOCTPOEHHBIE MOJEINW C TOMOUIIbI0 MAaTpull U
oTnpeenuTeNel, UHTePIPETUPOBATh MOIYYEHHBIN pe3ynbTar;

UCIOJIb30BaTh CBOMCTBA JCWCTBUI ¢ KOPHSAMH JUISI TPeoOpa30oBaHus BBIPAKEHHIA;

BBIMIOJIHATh ~ MIPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COJAEp)KAIIMX CTENEHH C
paloHaIbHBIM ITOKA3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBA JorapuMoB Jii  NIpeoOpa3oBaHUsl  JIOTapUPMHUUYECKHX
BBIPAKECHMUI;

CBOOOJHO  OINEpPUPOBATH  MOHATUAMHU:  HppAlMOHANbHbIE,  IOKa3aTelbHblE U
JorapuMuUecKue ypaBHEHMsI, HAXOJUTh WX PELIECHUS C MOMOIIbI0 PAaBHOCHIIBHBIX MEPEXO0/I0B
WJIU OCYILECTBIISISI IPOBEPKY KOPHEH;

OPUMEHATh  OCHOBHBIE  TpUTOHOMETpuYeckue  (opMynasl s IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;



CBOOOZHO OMEpPUPOBATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHATH
HE00XouMbIe (POPMYIIBI TSl PEILICHHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YpaBHEHUIA;

MOJEIUPOBATh pEAIbHBIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH BBIPAKEHUS,
ypaBHEHHUS, HEPAaBEHCTBAa [0 YCIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BAaHUEM arrapaTa ajareopsbl.

DyHKIUHA U ITPaQUKH:

CBOOOJTHO OMEpPUPOBATh MOHATUAMHU: (DYHKIHSA, CHOCOOBI 3aJaHusl (YHKLIMHU, B3aUMHO
oOpatHble (QYHKIUU, KOMIO3UIMs (PYyHKIUH, rpaduk (QYHKIUH, BBIMOJIHATH AJIEMEHTapHbBIC
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

CBOOOJTHO ONEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpPEICNCHHSI M MHOXKECTBO 3HAYCHUU
byHKUIMY, HYTU QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,

CBOOOZHO OMEpPUPOBATh MOHATUAMU: YETHBIE M HEUYETHBIE (PYHKIHMH, NEPUOAUYECKUE
GyHKIIMM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKUIMH, MaKCUMyMbl W MHHHMYMBI (YHKIIUH,
HauOOoJIbIIICe U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA POMEKYTKE;,

CBOOOJTHO OIEPHPOBATH TMOHATHSAMHU: CTENEHHass (DYHKIHMS C HATypaJIbHBIM M LEJIBIM
nokasarenem, rpaQuk cTerneHHOW (YHKIIMM C HaTypaJbHBIM U IENbIM IOKa3aTeneM, rpadux
KOpPHsI N-O¥ CTeNeH! KaK GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypaJIbHBIM IOKa3aTeleM;

ONEepPHPOBATh TOHATHAMH: JMHEWHAs, KBaJpaTW4YHAs W JAPOOHO-TMHEHHass (QyHKIHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(pUKOB;

CBOOOZHO OMEpUPOBATh MOHITUSMHM: MOKa3aTeabHas U jorapudmuyeckas QyHKIUU, HX
CBOIiCcTBa U TpaUKH, UCIOJIB30BATh UX IPaUKH JIJIs pEIICHHs YPaBHEHUN;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: TPUTOHOMETPHUYECKAs OKPYKHOCTh, OIpENeICHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIIOBOTO apTyMEHTa;

UCIOJIb30BaTh I'paduku (QYHKIMHA 175 UCCIEA0BaHMS MPOLECCOB M 3aBUCHUMOCTEH NpHU
peLIeHUH 3aJad U3 JPYruX y4yeOHbIX MPEIMETOB M peabHOW KHM3HM, BhIpakaThb (OpMYIaMu
3aBHCUMOCTH MEX/y BeTUUYNHAMH;

Hauana MaTeMaTH4eCKOro aHAJIN3a:

CBOOOJTHO OIEPUPOBATH MOHATUAMU: apUPMETHUYecKas U TeoMEeTpUYecKas Mporpeccus,
0ecKOHEeuHO yObIBarolasi FreOMETpUIEcKasi MPOrPeccHs, TUHEHHBIN U KCIIOHEHIMAIbHBIN POCT,
(dopMyIa CIOKHBIX MPOIEHTOB, UMETh NPEACTABICHNE O KOHCTAHTE;

UCTIOJIB30BAaTh MPOTPECCHH IS PEHICHUS PEATBHBIX 33/1a4 MPUKIAIHOTO XapaKTepa;

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSMM:  IOCJIEIOBATENBHOCTh, CHOCOOBI  3aJaHus
MOCJIEeI0BATEIbHOCTEN, MOHOTOHHBIE U OIpaHUYEHHBIE MTOCIIEA0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHHUS] MAaTEMAaTHIECKOTO aHaIM3a KaK aHaIn3a OECKOHEYHO MaJIbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSMH: HENPEpBIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Trpadura
(byHKLINH, aCUMOTOTHI Tpaduka GyHKINH;

CBOOOJTHO OIEpPHPOBATh MOHATHEM: (DYHKIMS, HENpepbiBHAas Ha OTPE3Ke, MPUMEHSTh
CBOICTBa HEMPEePBhIBHBIX (QYHKIIMH JJIsl pelIeHus 3a/1a4;

CBOOOJTHO OTEPUPOBATh TMOHITHUSMHU: TiepBas W BTOpas TPOHM3BOJHBIE (YHKIIHH,
KacaTenbHas K rpaduky QyHKINY,

BBIYUCIIAAT TPOU3BOJHBIE CYMMBI, IPOU3BEJIEHHs, YaCTHOTO W KOMIIO3UIIMHM JBYX
(GyHKIWH, 3HATH TIPOU3BOIHBIE SJIEMEHTAPHBIX (PYHKITHI,

UCIIOJIb30BAaTh T€OMETPUUECKUIN 1 PU3NUECKHUI CMBICI TPOM3BOIHON IS PEIICHUs 3a/1au.

MHuoxecTBa M JIOTHKA:

CBOOOJIHO OTIEPHPOBATH MOHATHIMHU: MHOXECTBO, OTIEpAIlMK HaJl MHOXKECTBAMH;



MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JUisl ONMCAaHUs pealbHBIX MPOLECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4eOHBIX MPEIMETOB;

CBOOOJHO ONEpUPOBaTh MOHATHAMM: OIpEIeNeHHE, TEopeMa, YpaBHEHHE-CIEICTBHE,
CBOWCTBO MaTeMaTH4YeCKOro OOBEKTa, JOKA3aTelNbCTBO, PABHOCWIbHBIE ypaBHEHUS U
HEPABEHCTBA.

K xonnmy oOyuenus B 11 kJiacce 0Oy4aroIIMiCs MOMYYHUT CIEAYIOIIME INPEIMETHBIE
pe3yJbTaThl 1O OTIACIBHBIM TeMaM pabodeil mporpaMmbl yueOHOro Kypca «Anrebpa M Haudana
MaTEMaTHYECKOTO aHAIIU3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO OIEPUPOBATH MMOHATUSAMH: HATypajJbHOE W MEJ0€ YHCIO, MHOXXECTBa
HATYpaJIbHBIX M LENbIX YUCEN, UCIOIb30BaTh MIPU3HAKU AeaumocTy nenbix yrcena, HOA u HOK
HaTypaJIbHBIX YMCEJl AJIs PEeLEHUs 3a7a4, IPUMEHATh alnroput™ EBkinnna;

CBOOOJIHO ONEpUPOBATh MOHATUEM OCTATKa [0 MOJYJIIO0, 3alIUChIBATh HATYPaJIbHbIC YHCIIA
B Pa3JIMYHBIX TO3ULIMOHHBIX CUCTEMAaX CUMCIICHHUS;

CBOOOJHO ONEpPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHMCIIO U MHOXECTBO KOMILIEKCHBIX
qucell, MPeJICTaBIATh KOMIIJIEKCHbIE YHCIIA B alreOpandyeckoil 1 TpUrOHOMETPUUECKO (opme,
BBINOJIHATH apU(PMETHYECKHUE ONIEPALIUU C HUMH U N300paXkaTh HAa KOOPJMHATHON INIOCKOCTH.

YpaBHeHUsS M HEPABEHCTBA:

CBOOOJAHO  ONEpUPOBATh  MOHATUSIMHM:  HUPPALMOHAIBHBIE,  IIOKa3aTeJIbHblE U
Jorapu(pMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIIEHUS C IOMOILBIO PABHOCUIILHBIX [IEPEXO0B;

OCYILECTBIIATh OTOOP KOPHEH NpH pelIeHUH TPUTOHOMETPUUYECKOI'O YPaBHEHHUS;

CBOOOZHO OINEpPUPOBaTh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, NPUMEHSATH
HeoOXxoauMble (POPMYJIbI 1JIs1 pELIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO OIEPUPOBATH MOHATUSAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUN U HEPaBEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBYS, HAXOAUTh PELIECHUS CUCTEMBI U COBOKYITHOCTEH
palMOHANIbHBIX, HWPPALMOHAIbHBIX, IOKA3aTEJNbHbIX M JIOTapu(MUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pewiath palMoOHalbHble, HMPpPALMOHAJbHBIE, IOKa3aTeJbHbIE, JIOTapupMUUECKHe U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJEP KAILKNE MOLYJIN U ITapaMeTPBbI;

IPUMEHSTH TpapuuecKre METObI sl PELIEHUs] YpaBHEHUI U HEPABEHCTB, a TAaKXKe 3a/1a4y
C IapaMeTpaMy;

MOJENIUPOBaTh pealbHble CUTYallMM Ha s3bIKe aireOpbl, COCTaBIATh BbIPAXKEHUS,
YpaBHEHUs, HEPABEHCTBA U HUX CHUCTEMBI II0 YCIOBHUIO 3aJa4d, HCCIENO0BATH IIOCTPOCHHBIE
MO/JIEJIH C UCIIOJIb30BAHMEM arrnapaTa anreOpbl, THTEPIPETUPOBATh MOJYYE€HHBIN pe3ynbTar.

DyHKIUHN U TPaQUKH:

CTPOUTH TpapUKH KOMIO3ULMHU (PYHKIHI C MOMOILIbIO 3JEMEHTApHOIO HCCIEeIOBaHUS U
CBOMCTB KOMITO3UIINHU ABYX ()YHKIIHIA,

CTpPOUTh TeoMeTpHYeckre oOpa3bl ypaBHEHHMH M HEPABEHCTB Ha KOOPJIWHATHOU
IIJIOCKOCTH;

CBOOOJTHO OTIEPHPOBATH MOHATHAMMU: TPaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

OPUMEHATH QYHKIMM I MOJICTUPOBAHMS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hayana maTemaTnueckoro anajamsa:

UCMOJIb30BaTh IPOM3BOJHYIO JUIsl MCCIENOBaHHMA (DYHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJUTh HauOoJIbIIee U HAUMEHbIIee 3HauUeHHs (PYHKIIMH HENPEPHIBHON Ha OTPE3KE;



UCTIOJIF30BaTh MPOU3BOIHYIO ISl HaXOXICHUS HAMIY4IIero PEIICHUS B MPUKIATHBIX, B
TOM YHCJIE COIMAIBHO-DKOHOMUYECKHUX, 3aJa4ax, JJs ONPEACNICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3aIaHHOT0 POPMYIIOH UITH TPaPUKOM;

CBOOOJTHO OTIEpPUPOBATh MOHITHUAMU: IEPBOOOPA3Hasi, ONPEEIEHHBIA UHTETPANI, HAXOAUTh
NepBOOOPA3HbIC AJIEMEHTAPHBIX (YHKIMHA W BBIYUCIATH WHTErpaid mo Qopmyne HproTtoHa-
Jleitbunma;

HAXOJWTh IJIOMIAJIH TIOCKUX (QUTYP U 00BEMBI TENT ¢ TOMOIIBIO HHTETPAJIa;

UMETh MPEJCTABICHHE O MaTeMaTHYeCKOM MOJICIIMPOBAHMHM Ha TPUMEpPE COCTABIICHUS
nuddepeHIaIbHBIX YPaBHCHUH;

peliaTh MPUKIAJHBIE 33a49i, B TOM YHCJIE COIMATbHO-YKOHOMHYECKOTO U (PU3UIECKOTO
xapakrepa, CpeaCcTBaMH MaTEeMaTHIECKOTO aHaJM3a



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpaMMblI Bcero Kontporenvie  Ipakririeckue o0pa3oBaTe/bHbIE
padoTshI padoThI pecypenr
MHOXecTBO JIeHICTBUTENBHBIX YHCEIL.
1 MHorounensl. PaninoHanbHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMbI IMHEMHBIX
YpaBHEHUU
5 Oynkuuu U rpadpuku. CreneHHas GyHKIMS C 12 1
LIEJIBIM [TOKa3aTeIeM
3 Apudmernueckuii KOpeHb N-0if CTENCHH. 15 1
HppaumnonanbHble ypaBHEHUS
4 IToka3zarenbHas pyHkums. [lokasarenbHble 10 1
YpaBHEHHS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHEHUS
5 Tpuronomerpuieckre BIpaKEHUS U 29 1
YpaBHEHHS
ITocnenoBarenbHOCTH U MPOTPECCUH 10 1
8 HenpepsiBable pynkuuu. [IpouszBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposBbie)
n/n NMPOrpamMMbl Bcero Konrpoapueie  Ipaxkruueckue oOpa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMMA ¢ TOMOIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpaI 12 1
3 I'paduiku TPUrOHOMETPUUYECKUX (PYHKIIHIA. 14 1
TpuroHomeTprudecKkue HEpaBEHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1
norapuMUUecKre HePaBeHCTBA
KommiekcHbie uncna 10 1
HarypanbHble u nensie ynucna 10 1
CucTeMBbl paroHaTBHBIX, HPPANUOHATBHBIX
7 MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX 12 1
ypaBHEHUH
8 3ama4u ¢ mapameTpamMmu 16 1
9 [ToBTOpeHue, 06001IeHNE, cCUCTeMaTH3aIlUs 16 5
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgponbie
n/n Tema ypoka Bcero Kontpoaensie — IpaxTiiecikue H3y4eHusi o0pa3oBaTeJbHbIC
padoThI padoTshI pecypenI
1 MHoO3€ecTBO, onepaluy HaJl MHOKECTBAMH 1
M UX CBOMCTBa
2 Huarpammsl Ditniepa-Benna 1
3 [IpuMeHeHnne TeopeTUKO-MHOKECTBEHHOTO 1
anmapara JaJisl pelieHus 3a1a4
Panmonansabie ynciaa. OOBIKHOBEHHEBIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OeCKOHEYHBIE TIEPUOANYECKHUE JPOOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
5 JECATHUYHBIE TPOOH, MPOLICHTHI, 1
OeCKOHEUYHBIE TIEPUOINYECKHUE TPOOH
6 [Ipumenenue npobeit U MPOLEHTOB JIst 1
penieHust MPUKIAIHBIX 33124
7 [Tpumenenue apobeli U MPOIEHTOB AJIs 1
pelIeHs TPUKIaJAHbIX 3a7a4
8 JleficTBUTEeNbHBIE YKCIIa. PallioHalbHbBIE U 1
MppALMOHATIbHBIE YHCIIa
9 ApudmeTnueckue oneparuu c 1
JIEMCTBUTEIIbHEIMH YK CIaMHU
10 Mopynb AeiCTBUTENBHOTO YHCIIA U €r0 1

CBOMCTBA




11

[IpubanxEHHBIE BRIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTObI pCIICHUA LCIIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

14

15

OCHOBHBIE METOIbI PEIICHHS 1IEJIbIX U
IpOoOHO-pallMOHATIBFHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowwieHsl OT OJHON EPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema besy

16

MHorousIeHbI ¢ eabIMA K0P hUITMEHTaMH.
Teopema Buera

17
18

Pemenue cucreM JIMHENHBIX ypaBHEHUI

Pemenue cucreM IMHENHBIX ypaBHEHUI

19

Marpuia cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulbl 2X2, ero
T€OMETPHUYECKHI CMBICIT U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

20

21

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPHUYECKHI CMBICIT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYECHUS

[IpuMeHeHue onpenenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHU

23

24

25

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX YpaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus HYHKIUH.
B3aumno obpatabie pynkiuu. Kommnosunus
byHKIMI

26

I'paduk ¢pyHkumu. DnemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

27

28

29

Ob6unacTp onpeaeneHus: 1 MHOXKECTBO
3HaueHu# QpyHkuwuu. Hynmu ¢pyHKImm.
[IpomexyTKHM 3HAaK MOCTOSHCTBA

YérHble U HEUETHBIE (DYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHHUE
(GYHKIINHM Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas u JpoOHO-
TuHeHas GyHKuun

31

32

DJeMeHTapHOe UCCIeI0BaHue U
nocTpoeHue rpauKoB ATUX QYHKIUN
DeMeHTapHOe UCCIIeI0BaHuEe U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

Crenens ¢ IIEJIBIM ITOKa3aTelneM. buaom




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. buaom

34 Herorona
CrenenHast GyHKIUS C HATYpaIbHBIM U

35 LeJIBIM IMoKa3zareiieM. E€ cBolicTBa U
rpaduk

36 KonTtponsnas padora: "CreneHnas
¢bynkuus. E€ cBoiictBa u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTndeckuii KOpeHb HATypaJIbHOM
CTETEeHH U ero CBOMCTBA

39 [IpeobpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJepKAIINX CTETIEHH U KOPHU

40 [IpeoOpazoBaHust YUCIOBBIX BBIPAKEHHIH,
COJIep KAIINX CTETIEHN U KOPHU

41 [TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHUIH,
CoJIep KalUX CTENIEH! U KOPHU
Uppanmonansusie ypaBHeHus1. OCHOBHBIE

42 METO/TBI PEIICHUS UPPATUOHATTEHBIX
yYpaBHEHUHU
Hppannonansabie ypaBHeHUsI. OCHOBHEIE

43 METO/Ibl PEIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Uppannonansueie ypaBHeHus. OCHOBHBIC

44 METO/IBI PEIICHUS UPPATUOHATEHBIX
ypaBHEHUU

45 PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUN




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIEHEIC MNEPEXO0Abl B pCICHUHA

46 UPPALMOHATILHBIX YPaBHEHUN

47 PaBHOCHIIbHBIE TTEPEXObI B PEIICHUH
UpPpaAlMOHATILHBIX YPABHEHHM

48 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UPPALMOHATBHBIX YPaBHEHUN
CaoiicTBa U rpaduK KOpHS N-Oi CTENEeHH

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTejeM
CaoiicTBa U rpaduK KOpHs N-Oi CTENEeHH

50 KaK (YHKIIMH OOpaTHOW CTETICHH C
HATypaJIbHBIM ITOKa3aTeleM
KonTtponbHast padora: "CBolicTBa 1 rpadpux

51 KOpHs N-oi crenenu. MppanroHanbHbie
ypaBHeHHUA"

59 CreneHsb ¢ palluOHAIBHBIM [TOKA3aTENEeM U
€€ CBOICTBA

53 Crenens ¢ pallMOHAIBHBIM IOKa3aTeIeM U
€€ CBOICTBA

54 CreneHs ¢ pallMOHAIBHBIM ITOKa3aTeIeM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKILINS, €€ CBONWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN s
pelieHus: ypaBHEeHU I

57 Hcnonb3oBanue rpaduka GyHKIUN AJs

peleHns ypaBHeHUH




[Tokazarenbublie ypaBHeHUsS. OCHOBHbIE

58 METO/Ibl PEIICHHSI TOKA3aTeIbHBIX 1

ypaBHEHUH
TEJbHBI BHeHUS. OCHOBHBIE

Ioxa3zate € ypaBHE O

59 METO/bI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUI
[Toka3arenbHble ypaBHeHHs. OCHOBHBIE

60 METO/IBI PEIICHUS TIOKA3aTEIbHBIX 1
ypaBHEHUI

61 KoHntposbHas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa gorapudma 1

65 ECSITHYHBIE M HATYpaJIbHBIE JIOTApU (MBI 1

y

66 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(PMBbI 1

67 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIIX 1
J0rapupmbl

68 [IpeobpazoBanue BEIpAKEHHIA, COACPIKAIIIX 1
aorapudmsl

69 [TpeoOpa3oBaHue BbIpaKeHUH, COAEPIKAIINX 1
Jorapupmbl

70 Jlorapudmuueckas pyHKUUA, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas pyHKuUA, €€ CBOWCTBA U 1
rpaduk

72 Hcnonb3oBanue rpaduka QyHKIMM 15 1




peuieHus ypaBHEHU I

Hcnons3oBanue rpaduka QyHKIUN AJIs

3 peueHusl ypaBHEHU I
Jlorapudmudeckue ypaBHeHus1. OCHOBHBIC

74 METO/Ibl PEIICHHS JIOTApUPMUISCKUX
ypaBHEHU M
Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE

75 METO/Ibl PEIICHHS JIOTApUPMUUIECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBaeHus. OCHOBHBIE

76 METOBI pEIICHUS JIoTapu(HMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUT
norapu(pMHUECKUX YpaBHEHHMA

78 PaBHOCUIIBHBIE TEPEXO/IBI B PEIICHUN
norapu(pMHUECKUX ypaBHEHHIMA

79 KonTponsnas pabora: "Jlorapudmuueckas
¢yukus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC M KOTAaHT€HC
YHCIOBOTO apryMeHTa

82 ApKCUHYC, apKKOCHHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHT'€HC
YHCIOBOTO apryMeHTa

84 Tpuronomerpudeckas OKpyKHOCTb,

ONpeaACIICHUEC TPUTOHOMETPHUICCKUX




(GyHKIUI YUCIOBOTO apryMeHTa

Tpuronomerpuyeckas OKpyKHOCTb,

85 OTpeieIeHue TPUTOHOMETPHUYECKUX 1
(GyHKIUI YUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

88 OCHOBHBIE TPUTOHOMETPUUYECKHE (POPMYIIBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE POPMYJIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpAXKEHUM

92 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAXKEHUM

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX 1
BBIPAKECHUI

94 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

95 Pemenne TpuroHOMETpUYECKUX YPAaBHEHUN 1

96 Pemienne TpUroHOMETPUYECKUX YPAaBHEHHIA 1

97 Pemenune TpuroHoMeTpuUECKNX ypaBHEHUN 1

98 Pemenne TpUrOHOMETPUYECKUX YPaBHEHHIA 1

99 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUI 1

100 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIA 1
KonTponbhas pabota:

101 "TpUroHOMETpUYECKUE BBIPAKEHUS U 1

TPUTOHOMETPHUUYECKHUE ypaBHEHUs"




ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aJaHuUs

102 [ocJIeqOBaTeIbHOCTE. MeTo
MaTeMaTHYeCKOW MHAYKIIH
MOHOTOHHBIE 1 OTPAaHUYEHHBIE

103 MoCIIeI0BaTEIbHOCTH. VicTopus aHanm3a
0OECKOHEYHO MaJIbIX

104 Apudmernueckast mporpeccus

105 I'eomeTpuyeckas nporpeccus

106 beckoHeuyHO yObIBaroI1asi reoMeTpruIecKast
nporpeccust

107 CymMma 6eckoHEeuHO yObIBaroIei
reoOMEeTPHUUECKON porpeccun

108 JIMHENHBIN U YKCIOHEHIMATIbHBIA POCT.
Yucno e. Dopmyiia CI0KHBIX IPOLIEHTOB

109 JIMHENHBIN ¥ SKCIOHEHIUAIIBHBIN POCT.
Yucno e. DopMyra CIOKHBIX MPOLEHTOB

110 Hcnonp30BaHnEe IPOrPECCUU [l PELICHHUS
peaybHBIX 33]a4 MPUKJIaJHOTO XapaKTepa

111 Kontponbnas padoTa:
"ITocenoBaTenbHOCTH U MPOrpeccun”

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IpadUKOB
byHKIII

114 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaotiicTBa (yHKIMIT HETIPEPHIBHBIX Ha

OTpe3Ke




MGTOH HUHTCPBAJIOB JIA pCIICHUS

116
HEPaBEHCTB

117 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB

118 Meton UHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(byHKUUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GYHKIUH U1 perieHust 3a1a4

epBasi ¥ BTOpasi IPOU3BOIHbIE KUK

121 IT

122 Ornpezenienne, reOMeTPUUECKHI CMBICTT
MIPOU3BOIHOMN

123 Omnpenenenue, GU3NYECKUNA CMBICT
MIPOU3BOAHOMN

124 YpaBHeHUe KacaTebHOU K TpaduKy
byHKIIUHN

15 VYpaBHeHMEe KacaTeabHOU K rpaduky
byHKIUM

126 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (PYHKLUI

127 [Tpon3BoIHBIE 3NIEMEHTAPHBIX (PYHKLUI

128 [TpousBoHast CyMMBI, TPOU3BEACHNUS,
YaCTHOTO ¥ KOMIO3ULIUU (YHKIUI

129 [IpousBonHas cyMMbl, IPOU3BEACHMS,
YaCTHOT'O M KOMIIO3UIIMHU (PYHKIUH

130 [TpousBogHasi CyMMBI, TPOU3BEACHNUS,

YaCTHOT'O M KOMIIO3UIMHU (PYHKIUH




131 KonTtponsHas padora: "[IpousBoanas” 1 1
132 [ToBTOpeHnue, 06001IeHNE, CHCTEMaTH3AIUS 1

3HaHui: "YpaBHeHus"
133 [ToBTOpEHME, 0000IIEHUE, CUCTEMATH3 AL 1

3HaHui: "OyHKIMN"
134 Wrorosas KoHTpoJBbHAS paboTa 1 1
135 HroroBast kKoHTpoIbHAs paboTa 1 1
136 HOBTOPeHHC, 000011eHNe, CUCTEeMaTU3aIIHs 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KJIACC

Ne
n/n

Tema ypoka

[Ipumenenne npou3BOHON K
UCCIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTHyeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgponbie
o0pa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Npon3BOJHOM K
UCCleI0BaHUIO (PYHKIMH Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBbI

[IpuMeHeHne Npon3BOJHOM K
WCCIICIOBAHMIO (DYHKIIMH Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

IIpuMeHeHne MpOU3BOJHON K
uccaea0BaHuio PyHKINN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIEeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB U 3KCTPEMYMBI
[Ipumenenne npou3BOIHON K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HaVMEHBIIIETO 3HAYEHUS HENTPEPBIBHOU

(GyHKIIMU Ha OTpe3Ke

Haxoxmenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMHU Ha OTpe3Ke

10

11

Haxoxxgenne HanOoIbIIEro U
HAaUMEHBIIIETO 3HAUYCHUS HETPEPHIBHON
(YHKIIUM HAa OTPE3Ke

Haxoxaenne HanOoJIbIIEro 1
HAaUMEHBIIIETO 3HAYCHHUS HEIPEPHIBHON
GbyHKINU Ha OTpE3Ke

Haxoxxaenne HauOoJIbIIEro 1
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

12

Haxoxneaue HauOoJIbILIErO U
HAaUMEHBIIIET0 3HAYCHHUS HEIPEPHIBHON
(GyHKIIUU Ha OTpE3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUSI HAMJTYYIIETO PEIICHUs B
MPUKJIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nporu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a4ax

[Ipumenenne nporu3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOT0 GOPMYIION UITN
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3a1aHHOTO GOPMYIOH UITH
rpaduKom




17 Kommosurus ¢hyHKImit

18 Komnozunus GyHkimit

19 Kommnosumus hyHkmmii

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

21 ['eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

99 Kontponbnas padota: "UccnenoBanue
(GyHKIHUH ¢ TOMOIIBIO TPOU3BOTHON"

93 [lepBooOpazHas, OCHOBHOE CBONCTBO
1epBOOOPaA3HBIX

24 [TepBooOpazHbie 3NeMEHTapHBIX (YHKIUH.
[IpaBuiia HaXOXA€HUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie 3NeMEHTapHBIX (QYHKIUH.
[IpaBuia HaX0XA€HUS IEPBOOOPAZHBIX

26 NHuterpai. I'eoMeTpu4ecKnii CMBICI
UHTErpana

97 Brruucnenue onpenenéHHOro MHTerpana
o ¢opmyne HeroTona-JleiiOnumna

28 Beruucnenue onpenenéHHoro HHTerpaa
o gopmyne HeroTona-JleiiOnuma

29 [IpumeHneHue nuHTerpaia g HaX0XACHUS
MJI0IA N TIIIOCKUX PUTyp

30 [IpuMeHeHue uHTErpalia Juisi HaXOXKACHUS
00BbEMOB Ir€OMETPUYECKHX TeT

31 [Ipumeps! pemenuit guddepeHInaIbHbIX

ypaBHEHUH




[Tpumeps! pemennii qudQepeHnraIbHbIX

32 .
ypaBHEHHH
MaremaTrnueckoe MOAECIMPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIIBIO
mudQepeHInanbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u
uHTerpan'

35 Tpuronomerpudeckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

36 Tpuronomerpudeckue GyHKIUH, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuueckue GyHKIUH, UX
CBOMWCTBA U IrpapuKu

38 Tpuronomerpuieckue GyHKIUH, UX
CBOMCTBA U TpapuKu

39 Tpuronomerpudeckne GyHKIIUH, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUIECKUX

40 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKOW OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUIECKUX

41 YPaBHEHUH C IIOMOILBIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKUX

42 YpaBHEHUH C TIOMOIIbIO
TPUTOHOMETPHUYECKON OKPY>KHOCTH

43 OT160p KOpHEI TPUTOHOMETPHUUECKHUX

YpPaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY’KHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPABCHCTB

45 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB

46 Pemenue TpuroHoMeTpUdeCKUX
HEPABCHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPABCHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUUECKUX (YHKIIHA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METOBI PEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PELICHUS
MOKa3aTeIbHbIX HEPABEHCTB

59 OCHOBHBIE METOBI PEIICHUS
MMOKa3aTeIbHBIX HEPABEHCTB

53 OcHOBHBIE METOBI PELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI PEIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

56 OcHOBHBIE METOBI PELICHUS

Jorapu(MUIECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUSA

> UppaloHaAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppaoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PELLICHUS
UppaloHaAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalnoHaIbHbIX HEPABEHCTB
61 I'padrueckue METOIbI pEeLICHHUS
MppaIMOHAIEHBIX YPaBHEHHHA
62 I'paduueckue MeTo bl peLIeHus
UppalOHAIBHBIX YPAaBHEHHH
63 I'paduueckue METOIbI pELICHNUS
II0KA3aTENIbHBIX YPAaBHEHUI
64 I'paduueckue METOIBI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHus
Jorapu(pMUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI pELICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTO bl peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUH
I'paduueckue METOIBI peIICHNUS
69 MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX

ypaBHEHUU




70

I'padmyeckue MeToAbI perieHUs
MOKa3aTeIbHBIX U JIOTapU(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JOrapu(PMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "UpparnmonaibHblie,
MoKa3aTeIbHbIE U JJorapudMudeckue
HepaBeHCTBa"

KowmriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (opMbI 3arucu
KOMIUJIEKCHOT'O YHUCIIa

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHUYecKas (popmbl 3amucu
KOMILJIEKCHOTO Yncia

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

76

77

Apudmernueckue oneparum ¢
KOMIUIEKCHBIMU YHCIIaMU

I/1306pa>1<eHHe KOMIIJICKCHBIX YUCCJI Ha
KOOp,I[I/IHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCeN Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHMCCJI OJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHble u 11enpie yucia

84 HatypanbHble u Lenble uncia

85 [IpuMeHeHMe NPU3HAKOB 1ETUMOCTH
LEJIbIX YUCEl

86 [IpuMeHeHne NPU3HAKOB J1EIUMOCTH
LEJIBIX YnCel

87 [TpumMeHeHne TPU3HAKOB IETUMOCTH
uensix yucen: HOJl u HOK

88 [IpuMeHeHne NPU3HAKOB 1€TUMOCTH
uensix yucen: HOJl u HOK

89 [IpuMeHeHne NPU3HAKOB J1€TUMOCTH
LEJIBIX YHCEJI: OCTATKH 110 MOYJIO

90 [TpumeHeHre TPU3HAKOB IETMMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpumMeHeHne TPU3HAKOB 1€TUMOCTH

91 LeNbIX YuCell: anroput™ EBkimnaa mis
pelIeHns 3a/1a4 B LEJIbIX YHCIax

92 KonrtponsHas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

93 PaBHOCHIIBHBIE CHCTEMBI H CUCTEMBI-
CIIeICTBUSA

94 Cucrema 1 COBOKYITHOCTh YpaBHEHHI.

PaBHOCHIBHBIE CHCTEMBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METOBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPABHEHUI

OcCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEW MPPallMOHATBHBIX
ypaBHEHUU

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
97 COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH TTOKA3aTEeIbHBIX
YpaBHEHUU

OCHOBHBIE METO/IbI PEILICHHUS CHCTEM U
99 COBOKYITHOCTEH JIoTapu()MUIECKUX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHHS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4YeCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIEHUIO
MaTeMaTHYeCKUX 3a]1a4 U 3a/1a4 U3

101 pa3nuyHbIX 001acTell HayKH U peabHOM
KHU3HH, UHTEPIPETaLns OTYy4EHHBIX
pe3ysbTaToB

[IpuMeHeHHe CHCTeM K peIIeHUI0
MaTeMaTHYECKUX 3a/]1a4 U 3a/1a4 U3

102 pa3nuyHbIX 001acTeil HAyKH U peabHOM
KHU3HHU, UHTEPIPETALUs TOTYYEHHBIX
pe3yabTaToB




[IpumeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IMYHBIX 00JIacTel HAyKH U peaIbHOU
KU3HU, HHTEPIPETALUS OTYyYECHHBIX
pE3yNbTaTOB
KonTponbnas padora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

106 PanmonansHble HepaBeHCTBa C
napameTpamu

107 PanrioHanbHbBIE CUCTEMBI ¢ TTapaMeTpamMu

108 HppauunoHanbHble ypaBHEHMS,
HEPaBEHCTBA C TTapaMeTpaMu

109 HppatmonansHble CUCTEMBI C
napameTpamu

110 [TokazarenbHbIE ypaBHEHUS, HEPABEHCTBA C
napameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApAMETPAMU

112 Jlorapudmuueckue ypaBHEeHUS,
HEPaBEHCTBA C TapaMeTpaMHu

113 JlorapupmMuueckne CUCTEMBI C
napameTpamu

114 Tpuronomerpuveckne ypaBHEHUS C
napamMeTpamu

115 Tpuronomerpuueckrue HepaBeHCTBA C

napameTpamu




116 TpUroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamMmu

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIEJIeH peaabHbIX
CUTYalHi C MOMOILBIO YPAaBHEHUH C

napameTpamu

ITocTpoenue u ucciieoBanue
118 MaTEeMaTHYECKUX MOJEIEN peaabHbIX
CUTYallMi C IIOMOLIBbIO CUCTEM YPAaBHEHUIN

C rapaMeTpamMu

ITocTpoenue u ucciegoBanue
119 MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYallMi C IOMOLIBbIO CUCTEM YPAaBHEHUI

C rapaMeTpamMu

KonrtponbHas pabdora: "3anaun ¢

120 .
napameTpamu

121 [ToBTOpenue, 06001IEHNE,
cUCTeMaTu3auus 3HaHuii: "YpaBHeHns"

122 [ToBTOpenue, 0600IIEHNE,

cucTeMaTu3aIus 3HaHuii: "YpaBHeHus"

[ToBTOpenue, 060061IeHNE,
123 CHUCTEMAaTH3alysl 3HaHU|: "Y paBHEHUS.
Cucremsl ypaBHeHUI"

[ToBTOpenue, 06001IeHNE,

124
cucreMmarnsanus 3HaHui: "HepaBeHncraa"

125 [ToBTOpenue, 0600MIEHNE,
cucteMaTtu3anus 3Hanuii: "HepaBencraa"

126 [ToBTOpenue, 06001IeHNE,




cuctemMaTtu3aius 3Hanuii: "HepaBencrea"

[ToBTOpeHME, 0000IIECHNE,

127 cucreMaTtu3anus 3Hanuii: "[IpousBoaHas u 1
e€ npumeHeHue"
[ToBTOpeHME, 0000IIECHNE,
128 cuctemaTtusanus 3Hanuii: "[Ipon3BogHas u 1
e€ mpuMeHeHue"
[ToBTOpeHME, 0000IIECHNE,
129 cuctemMaTtu3anus 3Hanuii: "[Ipon3BogHas u 1
e€ nmpuMeHeHue"
[ToBTOpeHmE, 06001IEHNE,
130 cucreMaru3anus 3Hanuii: "MHaTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHue, 0600IEeHNE, 1
cucTeMaTu3anus 3Hanui: "OyHkiun"
132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, 0600IIEHNE, 1
cucTeMaTu3anus 3Hanuit: "OyHkun"
134 WtoroBas koHTpoJsibHas paboTa 1 1
135 HToroBast KOHTpoJbHASA paboTa 1 1
136 [ToBTOpenue, 0600MIIEHNE, 1
cHCTEMaTH3aInsI 3HAaHUH
OBILIEE KOJIMYECTBO HACOB I10 136 10

[TPOT'PAMME






















