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HHOACHUTEJBbHAA 3AIINCKA

VYuebublil Kypc «Anredpa U Hayajla MaTEMaTUYECKOT0 aHAJIN3ay SBJISIETCS. OJHUM U3 Hanboiee
3HaYMMbIX B IpOrpaMMe CpeAHero oOmiero oOpa3oBaHUs, MOCKOJBKY, C OJHOW CTOPOHBI, OH
obecreynBaeT MHCTPYMEHTAIbHYIO 0a3y Ul M3y4eHMs BCEX €CTECTBEHHO-HAay4yHBIX KypCOB, a C
ApYroi CTOPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPaKTHOE MBIIUICHHE OOy4YaromMXCs Ha ypPOBHE,
HEOOXOAUMOM I OCBOCHUS MH(POPMATUKH, OOIIECTBO3HAHUS, UCTOPUH, CIOBECHOCTH M JIPYTHX
IUcUUIUIMH. B paMkax naHHOro ydeOHOro Kypca oOydaroIiuecs OBJIAZIEBAIOT YHUBEPCAIbHBIM
SA3BIKOM COBPEMEHHOM HayKH, KOTOpast HOpMyIUpyeT CBOU JOCTHIKEHHs B MaTeMaTHUeCcKoi opme.

VYueOHbIil Kypc anreOpsl M Hayal MAaTEMaTHYECKOTO aHalli3a 3aKJaJbIBa€T OCHOBY JUIS
YCIICITHOTO OBJIAJICHUS 3aKOHaMU (U3UKH, XUMHH, OMOJIOTHH, MOHMMAaHUS OCHOBHBIX TCHJICHIIMA
pa3sBUTHS SKOHOMHUKM M OOILIECTBEHHOW >KM3HM, IO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX
IUGPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO HCIOJIb30BaTh MX Ui JallbHEHIIEero
o0pa3oBaHMs U B TOBCEJIHEBHOW XM3HU. B TO ke Bpems oBlajieHHuEe aOCTPAKTHBIMH M JIOTUYECKH
CTPOTUMH KOHCTPYKIMSMHU alreOpbl M MaTeMaTHYeCKOrO aHaj3a pa3BUBaeT YMEHHE HaXOJIUTh
3aKOHOMEPHOCTH, OOOCHOBBIBaTh UCTUHHOCTD, JI0Ka3bIBATh YTBEP)KACHUS C MOMOUIbI0 MHIYKLIUU U
paccyxnaTh JEIyKTHBHO, MCIIOJIb30BaThb OO0OOLIEHME W KOHKPETU3alMIo, a0CTparupoBaHUE U
aHaJIOTHIO, (POPMHUPYET KPEaTUBHOE U KPUTUIECKOE MBIIIIICHHUE.

B xome wusyuenus ydeOHOro Kkypca «AnreOpa U Hayajlla MaT€MaTHYECKOro aHaIu3a»
oOyyaroluecs: MOJYy4YaroT HOBBIM OMNBIT pelleHUs NPUKIAJHBIX 3a7a4, CaMOCTOSATEIBbHOTO
MOCTPOCHHUsSI MaTeMaTHYECKUX MOJeNeld pealbHbIX CHUTyallud, WHTEpHpeTaluu MOJYyYEeHHBIX
pelIeHHid, 3HAKOMSTCS C TpUMEpaMH MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B MpHpoJe, HAayKe W
HCKYCCTBE, C BBIJAIOIIMMHUCS MaTEMATUIECKIMH OTKPBITUSMHU U UX aBTOPAMHU.

VYuebublii Kypc oOnagaer 3HAYUTENbHBIM BOCIUTATEIbHBIM IOTEHLUANIOM, KOTOPBIH
peanu3yercss Kak dYepe3 Y4eOHBIH MaTepuas, CIOCOOCTBYIOIUI (OPMUPOBAHUIO HAYYHOI'O
MHUPOBO33PEHHUs, TaK U 4epe3 crneunduky ydeOHOM AesTenbHOCTH, TPeOyIoel MpoaoKUTEIbHON
KOHIICHTPAIlMU BHUMaHUs, CAMOCTOSITEIbHOCTH, aKKYPaTHOCTH M OTBETCTBEHHOCTH 32 IOJTy4EHHBIN
pe3yibTar.

B ocHoBe Mmeromuku oOyueHHs ainreOpe M HayajJaM MaTeMaTHYeCKOro aHalu3a JISKUT
JeSITeTbHOCTHBIN MPHHIIAT 00yIeHUSI.

B crpykType ydeOHOTO Kypca «AnreOpa M Hadala MaTeMaTHYEeCKOTO aHAJM3a» BbIIEICHBI
CIIEAYIOIINE COJepKAaTeIbHO-METOIMYEeCKUe JHUHUU: «Yucna u BeMUCICHUS», «DYyHKIUU WU
rpadukn», «YpaBHEHHS M HepaBeHCTBa», «Hauama maTemaTHueckoro aHaiuza», «MHOXeCTBa U
Jorukay. Bce OCHOBHBIE cOepKaTeNbHO-METOAMYECKIE JTHHUN H3y9YaroTCs Ha MPOTSHKEHUH JIBYX
neT o0y4yeHHs Ha YpPOBHE CpelHero ooumiero oOpa3oBaHHs, €CTECTBEHHO JOMOJHSS APYr Apyra u
MOCTENIEHHO HACBHIIAsCh HOBBIMH TeMaMHM U pas3zaenamu. J[laHHbI ydeOHBIH Kypc sBIseTcs
MHTETPATUBHBIM, IIOCKOJIbKY OOBEIMHSET B cebe coaep)kaHhe HECKOJIbKHMX MaTeMaTHYeCKUX
IVCIUIUIAH, TaKUX Kak anreOpa, TPUTOHOMETPHS, MAaTeMaTHYECKWH aHajn3, TeOpUs MHOXKECTB,
MaTeMaTuudeckas joruka u apyrue. Ilo mepe Toro kak oOydaroluecs OBIaieBalOT Bcé Ooinee
IIMPOKMM  MaTeMaTHYeCKUM  almapaTroM, Yy HHX  IIOCJIeNOBaTelbHO  (opmupyercs U
COBEPILIEHCTBYETCS yYMEHHE CTPOUTh MATEMaTHUYECKYI0 MOJENb PEaJbHON CUTYyallu, MPUMEHSThH
3HaHUs, TOJIY4YEHHblE MNP U3y4YEeHUM Y4eOHOro Kypca, Uil pEHIeHUs CaMOCTOATENbHO
chopMyTUPOBAaHHON MaTEeMaTHYECKOM 3a7a4d, a 3aT€M HHTEPIIPETUPOBATH CBOM OTBET.



ConepkaTenpHO-MeTOAMYeCKast JIMHUS «Yucna W BBIYMCICHUS» 3aBepuiaeT (GpopMupoBaHUE
HABBIKOB HCITIOJIb30BAHMS JICHCTBHUTENBHBIX YHCEJ, KOTOpOe OBUIO HAuyaTO Ha YPOBHE OCHOBHOTO
obmero obpasoBanusi. Ha ypoBHe cpemnero oOmiero obpazoBaHusi 0co00¢ BHUMaHUE YACTSCTCS
(OpMHPOBAHNIO HABHIKOB PAIlMOHAIBHBIX BBIYMCICHHWH, BKIIOYAIOIUX B ce0sl HMCIIONb30BaHUE
pa3nuyHbIX (OpPM 3aMUCH  4YHCIA, YMEHHE JejaTh NPUKUIKY, BBIIOIHATh NPUOIMKEHHBIC
BBIUUCIICHUS, OIICHWBATh YHWCIIOBBIC BBIPOKEHHS, pabOTaTh C MaTEeMAaTHYECKMMH KOHCTaHTaMH.
3HaKOMBbIE OOYYaIOUIMMCS MHOXKECTBA HATYPaJbHBIX, LEJBIX, PAlMOHAIBHBIX U JEHCTBUTEIBHBIX
YHucen JOMOJHSIOTCS MHOXECTBOM KOMIUIEKCHBIX Yucel. B KaxaoM M3 3THX MHOXECTB
paccMaTpUBAIOTCSl CBOMCTBEHHBIC €My CIEeNU(UYECKUE 3aJa4d W OINEpaluu: JIeJICHUE HaIelo,
ONEPUPOBAHUE OCTATKAMH Ha MHOXKECTBE IEJIBIX YHCEN, 0COObIE CBONCTBA pAaIlMOHAIBHBIX |
UppaIMOHATIBHBIX YHCEll, apu(METHUECKUE OIEpalrH, a TAKKE H3BIICYCHUE KOPHS HATYpaIbHON
CTENeHN Ha MHOXXECTBE KOMILJICKCHBIX 4Hcel. biaromaps mocienoBaTelbHOMY PACHIMPEHHUIO Kpyra
UCIIOJIb3yEMbIX YUCENl U 3HAKOMCTBY C BO3MOYKHOCTSIMHM MX TPUMCHEHUS JIJISl PEIICHUST PA3IUYHBIX
3aa4 (OPMHUPYETCsl NMPEACTABICHUE O SAMHCTBE MaTEMAaTHKH KaK HayKd U €€ POJH B MOCTPOCHUM
MOJIETICH peaIbHOTO MUPA, IIIUPOKO HUCIIOJIL3YIOTCS 0000IIeHNE 1 KOHKPETU3AIIH S,

JIunust «YpaBHEHUS M HEPABEHCTBA» Pean3yeTcs Ha IPOTSHKEHUH BCEro OOYUYEeHHUs Ha YPOBHE
cpemHero ooOmiero oOpa3oBaHMs, IMOCKOJbKY B KaXIoM paszzene [IporpamMMbl mpeaycMOTPEHO
pellieHre COOTBETCTBYIOIIUX 3ahad. B pesynbraTe OoOy4aromiuecs OBJIAICBAIOT Pa3IUYHBIMU
METOAAMHU PEIICHUS] PAIMOHAIBHBIX, WPPAIMOHATBHBIX, IOKA3aTeNIbHBIX, JOTapu(PMUUYECKUX U
TPUTOHOMETPHUYECKUX YPABHEHUI, HEPABEHCTB M CHCTEM, a TAKXKe 3a]ad, COJEpKaIIUX MapaMeTphl.
[TonydyeHHble yMEHHUS IIHPOKO HCHONB3YIOTCS TIPU HCCIEIOBAaHUM (PYHKIHMA C TIOMOIIBIO
MPOM3BOJHOM, TpPH pEIIeHHH TNPUKIAAHBIX 337ad W 3aJa4 Ha HaxOXKICHHE HauOONBIINX U
HAaMMEHBIINX 3Ha4eHWH ¢GyHKkuuu. JlaHHas cojepkarenbHas JUHHUS BKIIOYAeT B ceOs Takke
dbopMHupoBaHWE YMEHHH BBIMONHATH PAc4Y€Thl MO (opmynam, mpeoOpa3oBaHUs pPalMOHAIBHBIX,
UPPAIMOHATIFHBIX U TPUTOHOMETPUUYECKUX BBIPAKECHUM, a TAK)KE BBIPAXKEHUH, COAepKAIINUX CTETIEHU
u norapupmel. brarogaps wu3ydeHuro anreOpanueckoro matepuana MPOUCXOIUT JAaibHeilliee
pa3BUTHE AITOPUTMHUYECKOTO M aOCTPAaKTHOTO MBIIUICHHUS OOYYaromuxcsi, (OPMHUPYIOTCS HABBIKA
JEeTyKTHUBHBIX PacCyKICHHUH, pabOThl C CHMBOJIbHBIMU (DOpMaMH, TPEACTABICHUS 3aKOHOMEPHOCTEN
Y 3aBUCHUMOCTEH B BUJIE€ PaBEHCTB M HepaBeHCTB. AnreOpa npeiaraeT 3¢ (HeKTUBHbIE HHCTPYMEHTBI
JUIS pEelIeHHs] TPAKTUYECKUX M €CTeCTBEHHO-HAYYHBIX 3a/ay, HArjsgHO JEMOHCTPHPYET CBOU
BO3MOYKHOCTH KaK sI3bIKa HAYKH.

ConepxatenpHo-MeTondeckass JTHHAA «DYHKIUKU W TpapuKH» TECHO NepeIuieTaeTcs C
JIPYTUMHU JIMHUSAMH y4e€OHOTO Kypca, MOCKOJIBKY B KaKOM-TO CMBICIE 33JaT MOCIIe0BaTeIbHOCTh
u3yuyeHus:  Marepuana. l3yueHwe  CTeNeHHOW, TOKa3aTelnbHOM, Jorapupmuyeckod U
TPUTOHOMETPHUYECKUX (DYHKIIHIA, UX CBOMCTB M rpa)UKOB, UCTIOIH30BaHUE (PYHKIUH IS PEUICHUS
3aad U3 JPYrux y4eOHBIX MPEIMETOB W PeabHON KU3HH TECHO CBSI3aHO KaK ¢ MaTeMaTHYECKUM
aHaJIM30M, TaK U C pElICHHEeM ypaBHEHUH W HepaBeHCTB. [Ipu 3ToM 0OJbIIOE BHUMAHHUE yEISIETCS
(hOpMUPOBAHHUIO YMEHUS BbIpakaThb (GOPMYyNIaMU 3aBHCHMOCTH MEXAY Pa3IUYHBIMUA BETUYMHAMU,
WCCIIEIOBATh MOTyUYeHHbIE (PYHKIINU, CTPOUTH UX Tpaduku. MaTepuai 3Toi coiepkaTeTbHON JTHHUT
HalleJIeH Ha pa3BUTHE YMEHHHA W HAaBBIKOB, ITO3BOJSIONIMX BBIPAKATh 3aBUCHMOCTH MEXIY
BEIMYMHAMU B Pa3IMYHON (opMe: aHAIUTHUYECKOH, rpadudeckoil u cioBecHoil. Ero usydenue
CHOCOOCTBYET pa3BUTHIO AITOPUTMHYECKOTO MBINUICHHS, CIOCOOHOCTH K 0000IIEeHUI0 U
KOHKPETHU3aIIH, UCTIOIb30BAaHUIO aHATOTHH.



CopepxarenpHast nuHusi «Havana maremMaTuyeckoro aHaiu3a» IO3BOJIAET CYHIECTBEHHO
pacIIMpUTh KPYr KaKk MaTeMaTHYeCKHUX, TaK U MPHUKIAJHBIX 33]a4, JOCTYIHBIX O0y4YarolIMMCsl, TaK
KaK y HHX TIOSIBJIICTCS BO3MOXXHOCTh CTPOUTH TpPapUKU CIOKHBIX (YHKIUH, OMpeneisTh HX
HauOOJbIINEe W HAWNMEHBIIWE 3HAYCHHS, BBIUUCIATH IUIOMAAn (GuUryp u OOBEMBI TEl, HAXOIUTH
CKOPOCTH U YyCKOpEHHs mpoleccoB. JlaHHas coaepkaTelbHas JUHUS OTKpPHIBA€T HOBBIC
BO3MO>XHOCTH TIOCTPOEHHUSI MaTEeMaTHUYECKUX MOJIEJei pealbHbIX CHUTyaluil, MO3BOJSET HAXOAUTh
Haujyuliee peuieHue B NPUKIAAHBIX, B TOM YHCIE COLMAIBbHO-3KOHOMUYECKUX, 3ajavax.
3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIO0 aHaju3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOIO,
(GbopManbHO-IOTMYECKOrO0 W KPEAaTUBHOTO MBILIUICHUS, (DOPMHUPOBAHUIO YMEHHH pacrno3HaBaTh
MPOSIBIICHUSI 3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W HUCKyccTBe. OOywarouiyecss y3HaIOT O
BBIJIAIOIIUXCS PE3YJIbTAaTaxX, MOJYUCHHBIX B XOJI€ Pa3BUTUS MATEMATHKU KaK HAyKH, U 00 UX aBTOpPaXx.

ConepsxarenbHOo-MeTOoIUUYeCKast TUHUS «MHOXXECTBA U JIOTMKa» BKJIIOYACT B CEOSI JIIEMEHTHI
TEOpPUHM MHOXKECTB M MaTeMaTU4YeCKOH JOTHKU. TeopeTHMKO-MHOXECTBEHHbBIE MPEICTaBICHUS
MIPOHU3BIBAIOT BECh KypC IIKOJIBHOM MAaTeMaTUKH U IpenajararT HanbOoliee YHHUBEPCAIbHBIN S3bIK,
OOBCIMHSIONMUKA BCE pa3felibl MaTeMaTUKH W €€ TPWIOKCHUN, OHHM CBSI3BIBAIOT pPa3HbBIC
MaTeMaTUYeCcKue IUCHUIUIMHBI M WX TPWIOKEHUs B eauHoe 1enoe. [loaTomy BakHO aath
BO3MOXXHOCTh  OOydaromieMycsi TMOHHUMaTh TEOPETHUKO-MHOXKECTBEHHBIH S3BIK  COBPEMEHHOMU
MaTEMaTHKU U HWCIOJIb30BaTh €ro IS BBIPAKEHHS CBOMX MbICHei. J[pyrum BaKHbIM MPU3HAKOM
MaTEeMAaTHUKHU KaK HAyKH CJIEIYEeT MPU3HATh CBOMCTBEHHYIO €l CTPOTrOCTh 00OCHOBAHUM U CJIEIOBAHHE
onpeeEHHBIM MPaBHJIaM MOCTPOCHHS JOKA3aTEeIbCTB. 3HAKOMCTBO C JIEMEHTAMU MaTeMaTHUUeCKOM
JIOTUKHA CHOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIUIEHUS 00YYarolIMXcsl, MO3BOJISET UM CTPOUTH
CBOM PacCYXJICHUS Ha OCHOBE JIOTHUECKUX MPaBUII, (GOPMHUPYET HABBIKU KPUTHUECKOTO MBIIUICHUS.

B yuebnoMm kypce «AnrebOpa W Hadaja MaTeMaTHYECKOTO aHAIIM3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTUYeCKOro MOJICTUPOBAHUS, KOTOPHIE MPU3BAHBI CIIOCOOCTBOBATH (DOPMUPOBAHUIO HABBIKOB
MIOCTPOEHHUSI MOJENEN peabHbIX CUTYyallUid, UCCIIEOBAaHUSA 3THUX MOJENEH C MOMOUIBI0 ammapara
anreOppl 1 MaTeMaTUYECKOTO aHallM3a, WHTEPIPETAlNH MOTYYSHHBIX pe3ylbTaToB. Takue 3amaHus
BIUIETEHBI B KK/IBIM U3 Pa3eioB IPOrpaMMbl, TTOCKOJIBKY BECh MaTepHall yueOHOTO Kypca IIHUPOKO
WCIIONB3YETCS ISl pelieHus MPUKIaAHBIX 3aaad. [Ipu peleHnn peanbHbIX MPaKTUYECKHX 3ajad
oOydaroluecss  pa3BUBAIOT  HAOMIOJATENbHOCTh,  YMEHHE  HaxXOJUTh  3aKOHOMEPHOCTH,
abcTparupoBaTbCs, HCIONB30BaTh aHAJIOTHIO, 0000maTh M KOHKPETH3UPOBATH MPOOIEMYy.
JlesitenbHOCTH 110 (POPMHUPOBAHUIO HABBIKOB PEIICHUS TIPUKIIAIHBIX 33]1a4 OpPTraHU3YEeTCsl B IIPOIIecce
M3YYEHHUS BCEX TeM yueOHOro Kypca «Anredpa U Hauajsa MaTeMaTHUYECKOTO aHAIU3a.

Ha u3ydenue yueOHOro kypca «AnrebOpa u Hadajga MaTeMaTHYECKOTO aHAIW3a» OTBOAHUTCS
272 gaca: B 10 kmacce — 136 yacoB (4 gaca B Hezento), B 11 kimacce — 136 yacoB (4 gaca B HEJIENIO).

COJAEP/)KXAHUE OBYUYEHMUSI

10 KJIACC

Yuciia 1 BbIYUCICHUA

Pammonanbhbele yncna. OOBIKHOBEHHBIE M JECSTUYHBIE APOOM, IMPOLEHTHI, OCCKOHEYHbIE
nepuoaudeckue aApodu. IIpumenenue npoOell M MPOLEHTOB IJIs PELICHUs NPUKIAIHBIX 33734 W3
Pa3IMYHBIX OTPACIEH 3HAHUM U peaIbHOMN KU3HU.



JlelicTBUTENbHBIE 4YMcIa. PalnuoHanbHBlE W UppalMOHAIbHbIE 4Hchaa. ApupMmeTuyeckue
olnepanuu ¢ ACUCTBUTEIBHBIMH YUCIAMH. MOAynb AEUCTBUTEIBHOIO 4YMCIAa W €ro0 CBOWCTBA.
[TpubnnxEHHBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ mensiM mnokaszareneM. buHoMm HeioTona. Mcmonp3oBanue noaxoasmieil (Gpopmer
3aIUCH JEHCTBUTEIBHBIX YNCEIN ISl PEIICHUS TPAKTUYECKHUX 3aJa4 U IIPEICTAaBICHMS TaHHBIX.

Apudmerrndeckuii KOpeHb HATYpaIbHOW CTETICHH B €T0 CBOMCTRA.

Crenenb C palMOHAJIBHBIM TIOKa3aTelieM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM
[I0Ka3aTeseM.

Jlorapudm uncna. CoiictBa jorapudma. JlecsiTuuHble U HaTypajbHbIE JIOTapU(MBL.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAaHI'€HC 4YHMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHUHYC U
ApPKTAaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHsI M HEPABEHCTBA

ToxnectBa W TOXISCTBEHHble NpeoOpa3oBaHUS. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCHIIBHBIE YpaBHEHMSI U ypaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pellieHre HEpaBEeHCTBaA.

OcCHOBHbBIE METOABl PELICHUS LENbIX U JPOOHO-pallMOHAIbHBIX YPaBHEHUW W HEPAaBEHCTB.
MHorowieHsl OT OJHOM NEPEMEHHOU. /[[eneHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM. Teopema
besy. Muorounens! ¢ ueiasiMu kodddunuentamu. Teopema Buera.

[IpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAECPIKAILMX CTEIEHU U KOPHHU.

WppanmonansHble ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS UPPALlMOHAIbHBIX YPAaBHEHUH.

[TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHHH.

IIpeoOpa3oBaHue BbIpaXEHUH, COAEPIKAIINX JIOTapU(MBI.

Jlorapudmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEILICHHs JTOrapu(pMUUECKUX YPaBHEHUH.

OcHoBHBIE  TpuroHomerpuueckue Qopmynsl. [IpeoOpazoBaHne TPUTOHOMETPUUECKHX
BBIpaKCHMI. Pelenrie TpuroHoOMeTpu4eCKUX ypaBHEHHUI.

Pemenne cucreM JMHEHMHBIX YypaBHEHUH. Marpuna CUCTEMBl JIMHEWHBIX YPaBHEHHM.
Onpenenurens MaTpULbl 2X2, €r0 FTEOMETPUUECKUNA CMBICI M CBOMCTBA, BBIYNCICHUE €TI0 3HAYEHUS,
IIPUMEHEHHE OIPEACIIUTENS Ul PEIICHHUS] CHUCTEMBI JIMHEHHBIX YpaBHEHUN. Perienne npukiaaHbix
3a/a4 C TOMOUIbIO CHUCTEMBI JIMHEWHBIX YpaBHEHHH. lccnenoBaHWe IOCTPOCHHONW MOJEIU C
IIOMOILIBIO MaTPUIL] U ONIPEACIIUTEIEH.

ITocTpoeHne MaTeMaTH4ECKUX MOJECIEH pealbHOM CUTyallMd C IIOMOIIBIO YpaBHEHUN U
HepaBeHCTB. [I[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUI0 MAaTEMAaTHYECKUX 3a7a4 U 3a/1a4 U3
pa3IMyYHbIX 00JacTel HayKH U peasbHOM JKU3HH.

DYyHKUMH U TPaPuKU

@OyHkius, cnocoObl 3anaHus ¢(yHkuud. B3aummuHO oOpatHble (yHKIuH. Kommosumms
¢byukuil. 'padux pynkuun. DnemeHTapHbIe Tpeodpa3oBaHus rpauKoB GYHKIIHM.

Ob6nacTh ompezaeneHuss U MHOXecTBO 3HaueHWW ¢(ynkumu. Hymu ¢yaxuuu. IpomexyTtku
3HAKONOCTOAHCTBA. Y&THble M HeuéTHble QyHKuuH. [lepuonmyeckue ¢ynkuuu. IIpomexyTku
MOHOTOHHOCTH (pyHKIMM. MakcuMyMbl M MUHHUMYMbl (QyHKUuMu. Haumbonbliee u HauMeHbIlee
3HaueHUs QYHKIIMHU Ha TPOMEKYTKE.

Jluneiinas, kBajpaTuyHas W JAPOOHO-TMHEHHAs (QYHKIHMH. DJIIEMEHTapHOE HCCIICIOBAaHUE W
MOCTPOCHHE UX IPaPUKOB.

CrenenHass (yHKUMS C HaTypalbHbIM M LEJNbIM IoOKa3zateneM. EE cBoiictBa M rpaduk.
CpoiictBa u TpaduK KOpHS N-OH cTenmeHW Kak (YHKIMH OOpPaTHOM CTEMEHH C HAaTypaJbHBIM
ITOKA3aTEeJIEM.



[TokazarenpHass u jorapudmuueckas (yHKUWU, UX CBoiicTBa U rpaduku. Vcnomb3oBaHue
rpadukoB QyHKUUN U1 pellIeHUs] ypaBHEHUI.

TpuroHomeTpudeckasi OKpYKHOCTb, ONPEICIICHHE TPUTOHOMETPUICCKIX (PYHKIIHIA YUCIOBOTO
aprymMeHra.

OyHKIMOHAIbHBIE 3aBUCMMOCTH B pealbHBIX Mpoleccax U sBJIeHHsX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Hauvana maTteMaTH4ecKoro aHajam3a

ITocnegoBaTenpHOCTH, CIIOCOOBI 3amaHUs IIOCIENOBATEIBHOCTEN. MeTom MaTreMaTH4YeCKOM
WHIAYKUMA. MOHOTOHHBIE W OTPAaHUYEHHBIE IIOCIEA0BATENBHOCTU. VICTOpUS BO3HMKHOBEHMS
MaTEeMaTHYECKOT0 aHalln3a KaK aHalln3a OECKOHEYHO MaJIbIX.

ApudmeTrdeckas U reoMeTprudeckasi mporpeccui. beckoHeUHO yObIBaromiasi reOMeTpHIecKast
nporpeccusi. Cymma OeCKOHEYHO YOBIBAIOIIEH T'€OMETPUYECKOW mporpeccuu. JIMHEWHBIH W
SKCIMOHEHIHANIbHBINA pocT. Yucno e. @opmyina CIOXKHBIX MPOLEHTOB. Mcrnons30BaHue MPOrpeccuun
JUISl pEeLEHUs peallbHBIX 33]1a4 NPUKIaJHOrO Xapakrepa.

HenpepeiBable QyHKIMH ¥ UX cBOiCTBAa. TOUYkM pa3pbiBa. ACHUMIITOTHI TPaQHUKOB (YHKIUH.
CpoiicTBa (YHKIIMH HEMPEPBIBHBIX HAa OTpe3Ke. METoJ HMHTEPBAIOB JUIS PEIICHHUS HEPABEHCTB.
[IpumeHeHne CBOMCTB HEMIPEPHIBHBIX (YHKIIUI JIJIsl pEIICHU 3a/1a4.

IlepBast u BTOpast mpousBoAHble (pyHKUIMU. OmnpenereHue, reOMETPUUECKU U (HU3HUECKUi
CMBICII IPOU3BOTHON. Y paBHEHUE KacaTENbHOM K rpaduKy QyHKIHH.

[TpousBoaubie eMeHTapHbIX (QyHKIUN. [Ipou3BoaHAs CyMMBI, IPOU3BEACHUS, YACTHOTO U
KOMITO3UIIH (PYHKIIUHA.

MHo:xecTBa M JIOTHKA

MHOXeCTBO, Omepaly HaJ MHOXECTBaMH W HMX CBo#cTBa. Jlmarpammer Ditnepa—Benna.
[IpumeHeHne TEOpEeTUKO-MHOXKECTBEHHOIO ammapara sl ONMMCAaHUS PEATbHBIX MPOLECCOB H
SBIICHUH, TIPU PEUICHUH 3a/1a4 U3 IPYTUX YUeOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOWCTBO MaTeMaTHMYECKOTO OOBEKTa, CIEJCTBHE, JT0KA3aTeIbCTBO,
PaBHOCUJILHBIE YPaBHEHUSI.



11 KJIACC

Yucna v BoIYMCTICHUS

Hartypanbuble u wnensle uucna. I[IpuMeHeHME MPU3HAKOB JEJIMMOCTH LEIBIX YHCEN,
HauOouspmi oOmmi nenutens (mamee — HOJl) m maumenbmiee obmee kparHoe (naiee — HOK),
OCTAaTKOB IO MOJYJIIO, aliroput™Ma EBKknnaa u1s penieHns 3a4a4 B LEJIbIX YUCHIAX.

KommnekcHpie umcma.  AnreOpandeckas W TpUroHOMeTpuyeckas (opMbl  3ammcu
KOMIUIEKCHOTO YHCa. ApUpMETHYeCKHe OIepanud ¢ KOMIUIEKCHBIMH 4YuciaMu. M300paxeHue
KOMIUIEKCHBIX YMCEJ Ha KOOpJAMHATHOW miockoctu. @opmyna Myaspa. KopHu n-oit creneHu u3
KOMIUIEKCHOTO 4yHcna. llpuMeHeHue KOMIUIEKCHBIX 4YHCENn Jisi pelieHus (GU3NYeCKux u
F€OMETPUYECKHX 3a/1a4.

YpaBHeHus U HEpaBeHCTBA

Cucrema ¥ COBOKYNHOCTh YPaBHEHUW M HEPAaBEHCTB. PaBHOCUIIBHBIE CUCTEMbl U CHUCTEMBbI-
ciencTBus. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYECCKHX YPABHCHHH C IOMOIIBI0 TPUTOHOMETPUICCKOM
OKpPY>KHOCTH. PellieHne TpuroHoMeTpu4ecKix HEpPaBEeHCTB.

OcHOBHBIE METOBI PELICHUS TTOKA3aTENIbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIECHUS UPPAILIUOHAIbHBIX HEPABEHCTB.

OcCHOBHbBIE METOJIbl PELIEHMs] CUCTEM U COBOKYIHOCTEH pallMOHAIbHbBIX, HUPPALMOHAJIBHBIX,
MOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX YpaBHEHUI.

VYpaBHEHMSI, HEPABEHCTBA U CUCTEMBI C ITapaMETPaMHU.

IIpumeHeHne ypaBHEHUH, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMaTHYECKUX 3aJad U 3a7ad
U3 pa3IMyuHbIX 00JacTel HAyKH U peasibHOM KU3HU, MHTEPIIPETALINS [TOJIyUEHHBIX PEe3yIbTaTOB.

DyHKkuUH U rpaguKku

I'papux xommozunuu ¢yHkimid. ['eomerpuueckre oOpa3bl ypaBHEHHMH U HEPaBEHCTB Ha
KOOpJAMHATHOM TIOCKOCTH.

Tpuronomerpuyeckue QyHKINU, UX CBONCTBA U IPaPUKH.

I'padnueckue MeTonpl pelieHus ypaBHEHU U HepaBeHCTB. ['paduyeckue MeTONbl pelieHus
3a/1a4 ¢ apaMeTpaMH.

Hcnonb3oBanue rpagukoB GyHKIMN A HCCIETOBAHUS POLIECCOB U 3aBUCUMOCTEH, KOTOpPbIE
BO3HUKAIOT MPH PEIICHUM 33/]1a4 U3 APYTUX YUEOHBIX MPEIMETOB U peabHON KHU3HU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpumeneHne MpPOU3BOAHON K MCCIEIOBAHUIO (YHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxxaenne HanOobIIero ¥ HAMMEHbIIET0 3HAYeHUH HeTIPephIBHOM (PYHKIIUHM Ha OTpE3Ke.

IIpumeHeHne TpOM3BOJHON AJI HAXOXKIECHUS HAWIy4dlIero pelleHrs B NPUKIAIHBIX 3a7a4ax,
JUISL OIPEJIENIEHUS CKOPOCTH M YCKOPEHUs Ipolecca, 3aJaHHOro (popMysIon WK rpa@uKoMm.

[TepBooOpasHasi, OCHOBHOE CBOWCTBO TiepBOOOpa3HbIX. I[lepBooOpa3HbIE 3IE€MEHTAPHBIX
¢bynkuuit. [IpaBuia HaxoXA€HUS TIEPBOOOPA3HBIX.

Wuterpan. I'eomerpudeckuii cMplca MHTErpana. BeluncieHne onpenes€HHOro MHTErpana 1o
dhopmyne HetoTona-JleiioHua.

[Ipumenenue wuHTErpajna uid HaXOXKIEHUSA IUIOManel Iuiockux ¢uryp u 00bEMOB
Tre€OMETPUUYECKUX TEI.

[Tpumepsr pemeHnit audQepeHInanbHbIX ypaBHEHUH. MaTeMaTHuecKoe MOJCINPOBaHHUE
pealIbHBIX MPOLIECCOB ¢ MOMOUIbIO AUPPEPEeHIINATbHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA YUEBHOI'O KYPCA «AJI'EBPA 1 HAYAJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBII YPOBEHbH) HA VPOBHE
CPEJIHEI'O OBLIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamIaHCKOr0 BOCIUTAHMS:

c(hOPMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIIMH 00YJAIOIIET0CsS KaK aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCHUUCKOTO OOIIECTBA, MPEICTABICHHE O MAaTEMAaTHYECKHMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, ABJICHUH, IPOLEAYP TPaskJaHCKOTo oOIiecTBa (BHIOOPHI, OMPOCHl U APYroe),
YMEHHE B3aUMOJICHCTBOBATh C COIMAIbHBIMH HMHCTUTYTAMH B COOTBETCTBUU C UX (YHKIUSMHU U
Ha3HA4YCHHEM;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

c(OPMUPOBAHHOCTh POCCHUICKON TpakJaHCKON HACHTUYHOCTH, YBAKEHHUS K MPOIUIOMY U
HACTOSIIIEMY POCCUKMCKOM MaTEeMaTUKH, LIEHHOCTHOE OTHOLIEHHE K JOCTUKEHUSAM POCCHUUCKHUX
MAaTEMaTUKOB U POCCUMCKONW MAaT€MaTUYECKOM IIKOJIbI, HCIIOJIb30BAHUE ITUX JOCTUKEHHUIN B APYTUX
HayKaX, TEXHOJIOTHSIX, chepax SIKOHOMHKHY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHHE JIYXOBHBIX LIEHHOCTEW POCCHIICKOro Hapoia, COPMUPOBAHHOCTh HPABCTBEHHOI'O
CO3HAHUS, ’TUYECKOTO TMOBEICHHS, CBI3aHHOTO C MPAKTUYECKUM MTPUMEHEHHUEM JOCTIKEHUM HayKu
U JIeTEbHOCTHIO YUEHOT0, OCO3HAHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYMBOTO OYIYIIEro;

4) 3cTeTUYEeCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOLIEHHWE K MHUPY, BKJIIOYAs ICTETUKY MAaTeMAaTHMUYECKHMX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJlay, PEIICHHH, pPacCYX ICHUN, BOCIPUUMYUBOCTh K MATEeMAaTHYECKUM acCIeKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA;

5) pusuveckoro BoCHUTAHMSA:

c(hOpPMHUPOBAHHOCTh YMEHUS MPUMEHSATh MaTeMaTHYECKHe 3HAHUS B MHTEpecax 3J0pPOBOTO U
0e3omacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 370POBBIO (3/I0pOBOE MHUTAHHE,
cOamaHCUPOBAaHHBIA PEKUM 3aHATUN M OTABIXA, PEryJspHas (usnueckas akTUBHOCTB), (pusnueckoe
COBEPILIEHCTBOBAHUE MPU 3aHATUSAX CIOPTUBHO-03JOPOBUTEIBLHOMN JESITENBHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTh K TPYAY, OCO3HAHHWE IICHHOCTH TPYIOTIOOHUsS, WHTEPEC K Pa3IMuHbIM chepam
PO ECCHOHATBPHON JIEATETLHOCTH, CBS3aHHBIM C MAaTEMAaTHKON M €€ MPUIIOKCHHUSIMHU, YMCHHE
COBEpIIaTh OCO3HAHHBIN BBIOOP Oymyiei mpodeccuu U peann30BbIBaTh COOCTBEHHBIEC JKU3HEHHBIE
IUTaHBI, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO Ha
MPOTSDKEHUHM BCEW JKWU3HHM, TOTOBHOCTh K AKTHBHOMY YYAaCTHIO B PEIICHUM MPAKTUYECKUX 3ajad
MaTeMaTU4eCKOW HaNpaBIEeHHOCTH;

7) 3K0JIOTMYECKOT0 BOCTINTAHUS:

cOPMUPOBAHHOCTh ~ JKOJIOTMUECKOH  KYJNbTYphl, T[OHUMAaHHWE BIMSHHUS  COIMAIBHO-
SKOHOMHUYECKHX IIPOLIECCOB HAa COCTOSIHUE TMPUPOJHOM W COLMAIBHOM Cpelbl, OCO3HaHUE
rJ1I00aJTPHOTO XapakTepa IKOJIOTUYECKUX MpoOJIeM, OpHUEHTAlUsl Ha NMPUMEHEHHE MaTeMaTH4YeCKHX
3HAHUW TSl pelIeHUs 3a/1ad B 00JacTH OKPY’KAIOUIEH Cpe/bl, TUITAHUPOBAHKUE MOCTYIMKOB U OIICHKU
UX BO3MOXHBIX ITOCJIEICTBUM 11 OKPYXKAIOIEH CPEMBL;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:



c(hOPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH ¥ OOIIECTBEHHOI MpPaKTHKH, IOHUMaHUE MaTeMaTUYECKOW HAayKu Kak cdepbl 4eT0oBeuecKOn
NEeSATEeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAYUMOCTH JIJISl pa3BUTHUS [IUBUIIU3ALINH, OBJIA/ICHUE S3BIKOM
MaTeMaTUKd W MaTEeMaTHYECKOM KyJIbTYpOll Kak CpEACTBOM TO3HAaHUS MHpPA, TOTOBHOCTH
OCYILIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENIbCKYIO NESTEIbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTenbHBIC YHHBepPCAJIbHbIE YUeOHbIe NelCTBUS

Ba3oBble 1oruyeckme geficTBUA:

BBIIBJIATh M XapaKTepU30BaTh CYLIECTBEHHbIE IPHU3HAKM MAaTeMaTUYeCKHX OOBEKTOB,
TIOHATHUH, OTHOIIEHUH MEX]y MOHATUSAMH, (POPMYyTHPOBATh ONpEACICHUs MOHATHH, YCTaHABINBAThH
CYIIECTBEHHBIN MpHU3HAK KiIacCU(UKAIUN, OCHOBAHMS Ui OOOOLICHHS W CpPaBHEHHS, KPUTCPHUH
IIPOBOJIMMOI0 aHAJIN3a;

BOCIIPUHMMATh, (OPMYJIMPOBAaTh U NPeoOpa3oBbIBaTh CYXICHMS: YTBEpAUTEIbHBIE U
OTpHULaTENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJISITh MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U NPOTHBOpeuHs B (Qakrax,
JAHHBIX, HAOJIOJICHUSAX U YTBEPXKICHUSX, MpeJlaraTh KpUTEPUH JUIsl BBISIBICHHUS 3aKOHOMEPHOCTEN
U IPOTUBOPEUHIA;

JieNlaTh BBIBOJBI C KCIOJb30BAHHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKII4YEeHUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJIUTH CAMOCTOSITENIBHO JIOKA3aTelbCTBA MAaTEMAaTUUYECKHX YTBEPXAEHUH (IpsMble U OT
MPOTUBHOTI'0), BHICTPAUBATh APTYMEHTALNIO, IPUBOJUTH MPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh
COOCTBEHHBIE CYXKICHHS U BHIBOJIBI;

BBIOMpaTh crnoco0 pemieHus: y4eOHO#l 3ajauu (CpaBHUBATh HECKOJBKO BapUAaHTOB pPELICHMS,
BbIOMpPATh HanboJIee MOIXOASIIIMMI ¢ YIETOM CAMOCTOATENBHO BBIJICICHHBIX KPUTEPHEB).

ba3oBble uccienoBarejbCKue NeHCTBUA:

HCIOJIb30BaTh BOINPOCHI KaK HCCIIENIOBATENIbCKUM MHCTPYMEHT NO3HaHUs, (OpMYJIHpOBATH
BONIPOCHI, (PUKCUPYIOLIME TPOTUBOpPEUUE, MpoOJIeMy, YCTaHABIMBATh HCKOMOE M JaHHOE,
(dbopMHpOBATh THIIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UIUI0, MHEHHE;

IIPOBOAUTH  CAMOCTOATEIBHO  CIJITAHUPOBAHHBIM  JKCIIEPUMEHT,  HCCIEJOBaHUE IO
YCTAaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTHYecKOro OO0beKTa, SBJIEHUS, IPOILECCa, BBISIBICHUIO
3aBHCHUMOCTEH MeXIy 00BEKTaMu, SIBJICHUSMHU, IPOLIECCAMU;

CaMOCTOSITENILHO (OPMYJIHPOBAaTh OOOOIIEHHS M BBIBOJABI MO pe3yiabTaTaM IPOBEAEHHOTO
HAOJIOCHUs, MCCIIEIOBAHUS, OLIEHUBATh JTOCTOBEPHOCTHh MOJYYEHHBIX pE3yJIbTaToOB, BBIBOJOB M
00001IIeHMIT;

MIPOrHO3HPOBATh BO3MOXHOE PAa3BUTHE IMPOIIECCa, a TAKKE BBIABUTATH MPEINOIOKEHUS O €ro
Pa3BUTHUHU B HOBBIX YCIIOBHSX.

Paborta ¢ undopmanmeii:

BBISIBJIATh Je€QUINTH MH(OPMAIMK, JaHHBIX, HEOOXOAMMBIX Ui OTBETa Ha BONPOC WM I
peleHys 3a/1a4u;

BbIOMpaTh  WMHGOpPMALMIO M3  HMCTOYHUKOB  pA3JIMYHBIX  THUIIOB,  aHAJIM3HPOBATH,
CHCTEMaTU3HPOBATh U HHTEPIIPETUPOBATh HH(POPMALIHIO PA3INYHBIX BUIOB U (HOPM MPEACTABICHHUS;



CTPYKTYpUPOBaTh MH(OpMAIIMIO, MPEACTABIATh €€ B pa3iMuHBIX (opMax, WILTIOCTPUPOBATH
rpauvecKu;
OIICHUBATh HAAEKHOCTh MH(DOPMAIIMH IO CAMOCTOSATEIHHO CHOPMYIUPOBAHHBIM KPHUTEPHUSIM.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJbHbIE y4eOHbIe JeilcCTBUS

O01menue:

BOCIIpUHUMATL U (bOpMyJIPIpOBaTB CY)KACHUA B COOTBCTCTBHU C YCIOBUSAMU U LCIAMU
O6H.[CHI/I$I, SICHO, TOYHO, 'PAMOTHO BBIPAXATh CBOIO TOYKY 3PCHHUA B YCTHBIX U IMCbMCHHBIX TCKCTAX,
JaBaTh MOSCHEHUS 0 X0y PELIeHUs 3a7]a4ui, KOMMEHTHPOBATh MMOJTYYECHHBIN pe3yibTar;

B XoJle OOCYKIEHHS 3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIaeMOW TEMBbI, MPOOJIEMBI,
pemaeMoﬁ 3ala4yi, BBICKA3bIBaThb MJACH, HALCICHHBLIC Ha IMOUCK PCHICHHA, COIIOCTABJIATH CBOU
CY)KACHUA C CYXICHUAMH APYTUX YYACTHHUKOB JHAJIora, O6Hap}/)KI/IBaTI) pasiiiuue u CXoAaCTBO
MO3UIUH, B KOPPEKTHOU hopMe HOpMyIHpOBaTh Pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEJICTaBIATh PE3yJAbTaThl pELICHUS 3aJayd, OKCIEPUMEHTa, HCCIEA0BaHUs, IPOCKTa,
CaMOCTOSITENTLHO BBIOMpATh (hOpMAT BBICTYIUICHHS C Y4ETOM 3a/a4 MPE3CHTAlMd M 0COOEHHOCTEH
ayJIUTOPHH.

PeryisitTuBHbIC YHHBepCaJbHbIC y4eOHbIe el CTBUS

Camoopranuszaums:

COCTaBJIATh IUIaH, AJITOPUTM pELIEHUS 3a7aud, BbIOMpaTh CIOCOO pEleHUss ¢ Y4ETOM
HUMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHPOBATh W KOPPEKTUPOBATH
BapHUaHThI pPElIeHUH ¢ yu€TOM HOBOM HHpOpMaLuu.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

BJIa/IETh HaBbIKAMH I1O3HABATEIbHOW pedIiIeKCHM KaK OCO3HAHMsSI COBEpPIIAEMBIX JIEHCTBUN U
MBICIIUTENIBHBIX MPOIIECCOB, UX PE3YyJIbTATOB, BIAJETh CIOCOOAMU CAMOIIPOBEPKU, CaMOKOHTPOJIS
IpoLecca M pe3yJibTaTa pelIeHUsl MaTeMaTHUYeCKON 3a1auH;

IIPEIBUJIETh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTH IIpHM PEIIEHUU 3aJadd, BHOCHTH
KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, JAAHHBIX, HaWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OLIEHUBATh COOTBETCTBUE pPE3yJIbTaTa LEIU U YCIOBUSAM, OOBACHATH NMPHUUUHBI JOCTHXKEHHS
WIA  HEJIOCTH)KEHUS  pe3yJNbTaTOB  JEATEIbHOCTH, HAXOIUTh OIIMOKY, JlaBaThb  OILICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHas1 1eSITEILHOCTD:

MOHMMAaTh U HCIHOJb30BATh MPEHMYILECTBA KOMAHIHOW M HHIUBUAYaJTbHOW paboOTHl IMpH
peleHnH y4eOHbIX 3a/1a4, IPUHUMATh 11€Jb COBMECTHOM eATEIbHOCTH, TNIAHUPOBATh OPTaHU3aLUI0
COBMECTHOI paloThl, paclpenesiTh BUIbl paboT, 10roBapuBaThCs, 00CYXKAaTh MPOIECC U Pe3ysIbTaT
paboThl, 00001IaTh MHEHHSI HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TIPYNIOBBIX (opmax paboTbl (0OCyXIeHHs, OOMEH MHEHHH, «MO3rOBbIE
IITYPMBI» U MHBIE), BBITIOJIHATH CBOIO YacTh pabOTHl U KOOPIMHUPOBATH CBOM JICHCTBUA C JAPYTHMHU
YJeHaMX KOMaHJbl, OLEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMH MHPOAYKT IO KPUTEPHUSM,
Cc(OpMyIHPOBAHHBIM YYaCTHUKAMH B3aUMOAEHCTBHSL.

HNPEAMETHBIE PE3YJIbTATbBI



K xonmy oOydenus B 10 Kjacce oOydarOIIMICS TOJYYUT CICAYIOIIHE MPEAMETHBIC
pe3yabTaThl MO OTAEIbHBIM TeMaM paboueil mporpamMmsl yd4eOHOro Kypca «Anredbpa M Havaia
MaTEMaTHYECKOI0 aHaJIN3a»:

Yucna ¥ BbIYMCTICHUSA:

CBOOOJHO OIEpPHUPOBATh IMOHITUSAMHU: PALMOHAIBHOE YHUCIIO, OECKOHEUHas IMepHoaAnYecKas
IpoOb, MPOLIEHTHI, UPPALUOHATIBHOE YUCIIO, MHOKECTBA PAllMOHAJIBHBIX U JEHCTBUTENIBHBIX YHUCEl,
MOZYJIb ACUCTBUTEIBHOTO YHCIIA;

NPUMEHATh IpOOM M MPOLEHTHI JUIS PELICHUS NMPUKIAJHBIX 33734 U3 Pa3IMYHBIX OTpacieu
3HAHUW U pealIbHOM JKU3HU,

OPUMEHATh NPUOIMKEHHBIE BBIUUCIEHUS, IpaBUia OKPYIJICHHs, HPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYMCIICHUI;

CBOOOZIHO OIEpPUPOBaTh IOHSATUEM: CTENEHb C LEJIbIM I[I0Ka3aTejeM, HCIO0Jb30BaTh
HNOJIXOAALIYI0 (OpMY 3amMCH JACHCTBUTEIBHBIX YHCEN JJs pelIeHHs NPaKTUYeCKUX 3axad u
IIPE/ICTaBICHUS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apu(PMETHUECKUI KOPEHb HATYPaIbHOM CTEIICHH;

CBOOO/IHO ONEPUPOBATH MOHATUEM: CTENIEHD C PALIMOHAIBHBIM I1OKA3aTeleM;

CBOOOJHO OIEpUPOBaTh MOHATUAMH: JorapupM dYMcia, JAECATHUUHBIE M HaTypalbHbIE
JorapudMel;

CBOOOZIHO OIEpUpPOBaATh MOHATHUSAMH: CHUHYC, KOCHUHYC, TaHI'€HC, KOTaHI'€HC YHCIOBOIO
aprymMeHTa;

OIIEpUPOBATh NOHATUAMU: aPKCUHYC, ApPKKOCHHYC M apKTaHI'€HC YHCIOBOTO apryMEHTA.

YpaBHeHHs U HEPpABEHCTBA:

CBOOOJHO OINEPUPOBATh MOHATUSIMU: TOXJIECTBO, YpaBHEHHE, HEPAaBEHCTBO, PaBHOCUJIbHBIE
YpaBHEHHUSI U yPaBHEHUS-CIIE/ICTBUS, PABHOCHIIbHbIE HEPABEHCTBA;

NPUMEHATh pa3MYHble METOJbl DEUICHHS pPALUOHAIBHBIX U  JIPOOHO-PAIIMOHAIBHBIX
YPaBHEHUH, IPUMEHATh METOJ, MHTEPBAJIOB ISl PELLICHUSI HEPABEHCTB;

CBOOOZIHO OMNEpUpPOBaTh MOHATHUSMHU: MHOTOWIEH OT OJHOM NEpPEeMEHHOI, MHOTO4YJIEH C
LEeIbIMU KO3 PUIIMEHTaMU, KOPHU MHOTO4WIEHA, IPUMEHSATH JIeJIEHUE MHOTOYJIEHA HA MHOTOYJIEH C
0CTaTKoOM, TeopeMy be3y u reopemy Buera uist pemenus 3anay;

CBOOO/THO OMEPUPOBATh MOHATUAMU: CUCTEMA JIMHEHHBIX YpaBHEHH, MaTpHIla, ONpeAeTUTENb
MaTpulpl 2 X 2 ¥ €ro reOMETpUYECKUN CMBICI, MCIIOIB30BaTh CBOMCTBA ONMpPENEHUTEN 2 X 2 JUis
BBIUMCIICHUS] €r0 3HAaueHUs, NPUMEHATb OMNpENeIUTEeNd Uil PEeUIeHUs CHCTeMbl JIMHEWHBIX
YPaBHEHUI, MOJEIMPOBATH DPEAJbHBIE CUTYallud C IOMOLIbKO CHCTEMBI JIMHEHHBIX YpaBHEHUH,
UCCIIEI0BAaTh IOCTPOEHHBIE MOJEIM C IOMOIIBIO MAaTpHIl M ONPEIEIUTEIEH, MHTEPIPETUPOBATH
MTOJIyYEHHBIN pe3yibTarT;

MCIOJIb30BaTh CBOMCTBA NEHCTBUI C KOPHSAMU JJIsl MpeoOpa30BaHUs BhIPAXKEHUH;

BBINOJIHATH MTPE0OPa30BaHUS YMCIOBBIX BBIPAKEHUMH, COJIEPKAIUX CTEIIEHH C PAllMOHATIBHBIM
IIOKa3aTeNeM;

MCIIOJIb30BaTh CBOMCTBA Jorapu(moB /i MpeoOdpa3oBaHUs JOrapu(PMHUUECKUX BbIpAKEHHUI;

CBOOOJHO ONEpPHPOBATh MOHATUSAMH: UPPALMOHAIbHBIE, TIOKA3aTENbHbIE U JOrapupMHUUECKUE
YpaBHEHHUsI, HaXOAWUTh MX PEILICHHUs C IOMOIIBI0 PAaBHOCWIBHBIX IEPEXOJOB WM OCYIIECTBIASA
IIPOBEPKY KOPHEH;

IPUMEHATh ~ OCHOBHBIE  TPUIOHOMETpHUeckHMe  GopMynbl  uid  IpeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHH;



cBOOOJHO  ONepUpoBaTh MOHATHEM: TPUTOHOMETPUYECKOE ypaBHEHHE, IPUMEHATH
HeoOxouMBble (HOPMYIIBI IJIs1 PEICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPAaBHEHUI;

MO/JICJIUPOBATh pealibHbIe CUTYalluH Ha SI3bIKE anreOpbl, COCTABIATh BBHIPAXKECHUS, YPABHEHUS,
HEPaBEHCTBA 110 YCIOBUIO 33/1a4H, UCCIIE0BATh MOCTPOSHHBIE MOJIENU C UCIIOIB30BaHUEM armapara
anreopsl.

DOYyHKUUH U TPaPuKu:

CBOOOJHO OIEPUPOBATH MOHATUAMHU: (QYHKIUS, CHOCOObI 3amaHus (YHKLIUH, B3aHMMHO
oOpatHble (YHKIMH, KOMIO3UIMS (QYHKUIUH, rpaduk (QYHKIUH, BBINOIHATH 3JEMEHTapHBIC
npeoOpa3zoBanus rpaduKoB QyHKIIHH;

cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: 0OJIACTH OMpPENEICHHS] © MHOXKECTBO 3HaYCHHUH (PYHKIINU,
HYyH (QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA,

CBOOOJHO ONEpUPOBATh TOHATHAMHU: YETHbIE W HEYETHBIE (YHKIUH, TEPUOAMYECKUE
GyHKIIUM, TPOMEXKYTKH MOHOTOHHOCTHM (YHKIMH, MAKCUMyMbl W MHHUMYMbI (YHKIUH,
HauOoJIbllIee U HAaMEHblIee 3HaueHne QYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OIEPHPOBATH MOHATUSMH: CTENEeHHas (QYHKIHA C HATypalbHBIM H LEIbIM
nokasaresem, rpaguK CTeNEeHHON (YHKIUH C HATYpaJIbHBIM U IENbIM MoKa3aresieM, rpaduk KOpHs
N-oif cTeneHu Kak (PyHKIIUU OOpaTHOM CTENEHH ¢ HaTypalbHBIM MOKa3aTeleM;

ONEpUPOBATh TMOHATUSIMH: JIMHEHHAs, KBagpaTW4yHas M JApoOHO-IMHEHHas GYyHKINH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U TIOCTPOCHUE UX TPa(UKOB;

CBOOOJHO ONEpUPOBaTh MOHATHUSAMH: TOKa3aTelbHas M Jorapudmuyeckas (GyHKIHU, HX
CBOMCTBA U IpaMKH, UCIOIB30BATh UX I'PapUKH I PELICHUs YpaBHEHUH;

CBOOOJHO OINEPHUPOBATh TMOHATHAMM: TPUTOHOMETPUYECKAs OKPYKHOCTb, OIpeesieHHe
TPUTOHOMETPHUYECKUX (DYHKIIUH YHUCIOBOTO apryMEHTa;

WCTONB30BaTh Tpaduku (GYHKOUKA TSI WCCIIEAOBAHMS MPOIECCOB W 3aBUCHMOCTEH TIpH
pelIeHnH 3ajjad M3 JPYTUX YYeOHBIX NPEIMETOB M pealbHON >XKU3HH, BbIpaXkaThb (GOpMyIaMu
3aBHCUMOCTH MEX/y BEJITUUNHAMH;

Hayana MmaTeMaTH4eCKOro aHaIn3a:

CBOOOJHO OIEPHUPOBATH TOHATHAMHU: apUPMeTHdeckas W TeoMeTpUYecKas Mporpeccus,
0ecKOHEeUHO YyObIBaroIlas reoMeTpuYecKass Mporpeccus, JUHEHHBIH M AKCMOHEHLIMAIbHBIM pOCT,
(bopMyIa CI0XKHBIX IPOIIEHTOB, UMETh MIPEJICTaBICHUE O KOHCTAHTE;

WCTIOJIB30BATh MPOTPECCUH IS PEIICHHS PeabHBIX 3a7au MPUKIATHOTO XapaKTepa;

CBOOOJHO  OMEpPHPOBATh  TOHATHSAMH:  IIOCIEIOBATEIBLHOCTh,  CIOCOOBI  3aJaHUs
MOCJIeI0BaTeNbHOCTEH, MOHOTOHHBIE M OTPaHMYEHHbIE I0OCIEI0BAaTEIbHOCTH, MOHMMATh OCHOBBI
3apOXKIEHUS] MaTEMaTUYECKOTr0 aHajIM3a KaK aHaiIu3a O€CKOHEYHO MaJlbIX;

CBOOOJTHO ONEpUPOBATh MOHATHSMH: HETpEpbIBHBbIE (YHKIMHM, TOYKHA pa3pbiBa rpadura
(GYHKIIUH, aCUMIITOTHI Tpaduka QyHKIUY;

CBOOOTHO OMEPHUPOBATh MOHATHEM: (DYHKIINS, HEMPEPbIBHAS HAa OTPE3Ke, MPUMEHSITh CBOMCTBA
HENpepbIBHBIX (DYHKIMIA I peleHus 3a1ay;

CBOOOJTHO OTIEPHPOBATH MOHITUSMU: TIEpBasi U BTOPAast MPOU3BOIHbBIE (PYHKIINH, KacaTeIbHas K
rpaduky G yHKINH;

BBIUUCIIATH NPOU3BOAHBIE CYMMBI, POU3BEACHHS, YaCTHOTO W KOMITO3UIIMU JIBYX (YHKIUH,
3HATh MPOU3BOHBIC FTIEMEHTAPHBIX (DYHKITHIA;

HCIIOIh30BaTh TEOMETPUUECKUN B PU3UUECKHUI CMBICI TIPOU3BOIHOMN TSI PEIICHUS 3a/1a4.

MHo:xkecTBa H JIOTHKA:



cBOOO/IHO ONEPUPOBATH MOHATUSMU: MHOKECTBO, OTIEpAIlMU HaJl MHOKECTBAMU;

HCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM amnmapar Ijis ONMCAaHUS PEeajbHbIX MPOLECCOB U
SIBIICHUH, TIPU PEUICHUH 3a]1a4 U3 IPYTrUX YIeOHBIX MPEIMETOB;

CBOOOJIHO OMEPUPOBATH MOHATUSIMHU: OIIPECIICHUE, TEOpEMa, YpaBHEHUE-CIIEICTBUE, CBOMCTBO
MaTEeMaTHYeCKOro 00bEeKTa, I0Ka3aTeIbCTBO, PABHOCUIIbHBIC YPABHEHHS U HEPABEHCTBA.

K konmy oOydenus B 11 Kkjacce oOydarOIIMICS TOMYYUT CICAYIOIMIHUE TPEAMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM paboueil mporpammbl yueOHOTO Kypca «Anrebpa u Hadana
MaTeMaTUYeCKOr0 aHAJIU3a:

Yuciia 1 BBIYMCICHUSA:

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: HATYpPaAIbHOE U LIE€JI0€ YHCII0, MHOKECTBA HATYpaIbHBIX U
LIEJIBIX YMCEN, MCII0JIb30BaTh Mpu3Haku Aenumoctu nenbix yncen, HOJ[ u HOK narypanbHbIx yncen
JUTS peleHus 3a/1a4, TPUMEHSTh alropuTM EBkinna;

cBOOOJHO OMNEpPUPOBATh MOHATHEM OCTAaTKa MO MOJYIIIO, 3allMChIBaTh HATypallbHbIE YHCla B
Pa3IMYHBIX TO3ULUOHHBIX CUCTEMAX CUUCIICHHUS;

CBOOOJTHO ONIEPUPOBATH MOHITHAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMIUJICKCHBIX YHCEIl,
MIPEACTABIISTH KOMIUJIEKCHBIC YHCIIa B alreOpanyeckord U TPUTOHOMETPUYECKON (opMe, BBITIOIHSITh
apudmeTryecKue onepaiu ¢ HUMU U U300pakaTh Ha KOOPJIUHATHON TIOCKOCTH.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOIHO OTIEPUPOBATH MOHATHIME: UPPAMOHAIBHBIE, TIOKA3aTeNbHBIC U Jorapu(MudecKue
HEPaBEHCTBA, HAXOUTh X PEIICHHS C ITOMOIIBI0 PABHOCUIIBHBIX MEPEX0JIOB;

OCYIIECTBIATH OTOOP KOpHEH MPU PElIEHUU TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOZIHO  OMEpUPOBATh TOHSATHEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, MPHUMEHATH
HE0OX0ouMBbIe (POPMYIIBI JJISI pEIICHUS OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJITHO OIEpPUPOBATh MOHATHUSMHU: CHUCTEMAa U COBOKYITHOCTh yYpaBHEHUH W HEPABEHCTB,
PAaBHOCUJIBHBIE CHUCTEMBI M CHUCTEMBI-CIIE/ICTBHS, HAXOAUTh PEIICHHUS CUCTEMBbl M COBOKYIHOCTEH
paloHaIbHBIX, UPPALMOHAIBHBIX, TOKa3aTeNbHBIX U JIOTApU(MUYECKIX YPAaBHEHUH 1 HEPABEHCTB;

pemarh  palMoOHAJIbHBIE, UPPAIMOHAJIBHBIE, TIOKa3aTelibHbIe, JorapupMUUecKue |
TPUTOHOMETPUYECKHE YPAaBHEHUS U HEPABEHCTBA, COJIEPIKAIINE MOYJI U TTapaMeTPHhI;

MPUMEHSITh TpaduvecKre METOAbl ISl PEelICHUs] YpaBHEHUN W HEPaBEHCTB, a TAaKXKe 3a7ad ¢
napameTpamu;

MOJICJIUPOBATh PEANbHBIC CUTYAIlMH Ha SI3BIKE alreOphl, COCTABIIATh BBHIPAKECHHS, YPaBHEHUS,
HEpPAaBEHCTBA M WX CHCTEMBl 110 YCIOBHUIO 3a/layd, WCCIEAOBATh ITOCTPOEHHBIE MOJEIN C
MCIOJIb30BaHUEM armapara anreOpsl, HHTEPIPETUPOBATDH MOJIYYCHHBIN pe3ynbTar.

DyHKIUH U TPaQUKH:

CTPOUTH TpaduKH KOMITOZUIMH (YHKIUNA C TOMOIIBI0 3JIEMEHTAPHOTO HCCIEIOBAaHUS WU
CBOMCTB KOMITO3UIIUY IBYX (DYHKIIMIA;

CTPOUTH T€OMETPUUECKHE 00pa3bl ypaBHEHH U HEPABEHCTB HA KOOPAMHATHOM MIIOCKOCTH;

CBOOOIHO OMEPUPOBATH MOHATUSAMU: Tpa(UKH TPUTOHOMETPHUECKUX (PYHKIIHIA;

MPUMEHATH (PYHKITUHU JJII MOJCITMPOBAHUS U UCCIIEIOBAHUS PEATHHBIX TTPOIIECCOB.

Hayana maTteMaTH4ecKoro aHajaimsa:

MCIOJIb30BaTh MIPOU3BOIHYIO JUIS UCCIIeNOBAaHUS ()YHKITMM HA MOHOTOHHOCTh M SKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIICe U HAUMEHBIIIEE 3HAYCHUS (PYHKIIMH HEMTPEPHIBHOW HA OTPE3KE;



WCIOJIb30BATh MPOU3BOIHYIO JUIS HAXOXKIEHHSI HAWIY4YIIETr0 PEIICHUS] B MPUKIIAJHBIX, B TOM
YHCIIe CONMAIBHO-IPKOHOMUYECKUX, 3ajadax, JUisl ONPENeICHUs CKOPOCTH M YCKOPEHHs Mpoliecca,
3amaHHOro popmyroi wim rpaduxom;

CBOOOJHO OMEpPUPOBATH IMOHSATHUSAMHU: MEPBOOOpa3Has, OMPENCIEHHBI HHTETpal, HAXOJWUTh
NepBOOOPA3HbIC AIEMEHTAPHBIX (DYHKIIMIA U BBIYUCIISITh HHTETpat 1o popmyne HeroroHa-JleiOnmIa;

HAXOJIUTh IUIOMIA/IU TUIOCKUX (HUTYp U 00BEMBI TEJT C IOMOIIBIO UHTETPaa;

UMETh TMPEACTABICHUE O MAaTeMaTHYeCKOM MOJICIMPOBAHUU HAa TPUMEPE COCTABIICHUS
g depeHINaTbHBIX YPAaBHCHHIA,

pemarh NPUKIAJHBIC 33Ja4d, B TOM YHCIE COIUAIBHO-I)KOHOMHYECKOTO0 M (hU3NYECKOTO
Xapakrepa, cpeacTBaMu MaTeMaTHYECKOTO aHau3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
n/n MPOrpamMmbl Bceero Kontpoasnsie | IIpakriieckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypesI
MHOeCTBO JEHCTBUTENBHBIX YHCET.
1 MHorounensl. PaniionanbHble ypaBHEHHS U 24 1
HepaBeHCcTBA. CHCTEMBbI TUHEHHBIX
ypaBHEHUI
5 Oynkuuu U rpaduku. CreneHHas GyHKIIHS C 12 1
LEJIBIM TOKa3aTelleM
3 ApudpmeTnueckuil KOpeHb N-0i CTENEeHH. 15 1
HppauroHanbHble ypaBHEHHS
4 [TokazatenpHas ¢pyakuus. [lokazarensHbIe 10 1
ypaBHEHHS
5 Jlorapudmuueckas QyHKIUS. 18 1
Jlorapugmuueckue ypaBHEHHs
5 TpuroHomerpudeckue BbIpakeHUs U 99 1
ypaBHEHUS
7 [TocnenoBaTeTbHOCTH U IPOTPECCUH 10 1
8 HenpepriBable pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 5

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaunMeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
KonTpoabubie | IlpakTuueckue
n/n MPOrpamMmbl Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 Hccnenoanue GpyHKIMIA ¢ TOMOIIBIO 99 1
MPOU3BOTHOM
2 [TepBooOpasHas 1 HHTETpa 12 1
3 ['paduku TPUTOHOMETPUUECKUX (PYHKITHIA. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppauroHanbeHble, NOKa3aTeIbHbIE U 24 1
norapuMuuecKre HepaBeHCTBA
S) KommuiekcHble uncna 10 1
6 Harypanbnbie u nenbie yncina 10 1
Cuctemsbl palmOHaIbHBIX, UPPALMOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapu(pMUIECKUX 12 1
ypaBHEHUI
8 3ara4y ¢ napaMeTpamu 16 1
9 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 16 5
3HAHWUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrtpousbnbie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
1 MHOXeCTBO, ornepaluu HajJ MHOKECTBAMH U 1
HX CBOMCTBa
2 Huarpammel Diinepa-Benna 1
3 [IpuMeHeHne TeOpPETHKO-MHOKECTBEHHOTO 1
amnmapara Jijis pelIeHHs 3a1a9
Panmonansabie unciaa. OOBIKHOBEHHBIE U
4 JeCSITUUHBIE TPOOH, IPOLIEHTHI, 0ECKOHEUHBIE 1
MepHOANYEcKHe Ipoou
Panmonansubie unciaa. OOBIKHOBEHHBIE U
) JeCSITUUHBIE JPOOU, MPOLIEHThI, OECKOHEUHbIE 1
MepHOANYECcKHe Ipoou
5 [Ipumenenue apobeii u NPOLEHTOB IS 1
perieHust MPUKJIaAHBIX 3a7a9
7 [Ipumenenue apobeii 1 IPOIEHTOB IS 1
perieHust MPUKIATHBIX 3a7a9
8 JleficTBUTENbHBIC YKCla. PaliioHaabHbIE B 1
HppalMOHAIIbHBIE YHCIIa
9 Apudmerrueckue ornepaum ¢ 1




HGfICTBPITCJIBHbIMH qucjiaMu

Moaynb 1€MCTBUTENBHOTO YUCTIA U €r0

10 .
CBOMCTBA
[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
11 OKpPYTJIEHUS, IPUKUKA U OLICHKA pe3yibTaTa
BBIYHMCIICHU
OCHOBHBIE METO/IbI PELLIEHUS LENbIX U
12 JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB
OCHOBHBIE METO/bI PELLIEHUS LENbIX U
13 TpOOHO-pallMOHATBHBIX YPABHEHUI U
HEPaBEHCTB
OCHOBHBIE METO/bI PELLIEHUS LENbIX U
14 JIPOOHO-paLlMOHAIBHBIX YPAaBHEHUHN U
HEPaBEHCTB
MHOrowieHsl OT OAHON NEPEMEHHOM.
15 Jlenenrie MHOTOUJIEHA HA MHOTOUICH C
octaTtkoM. Teopema besy
16 MHoOro4IeHs! ¢ HEeNbIMA KOA(PPHUIIUEHTaAMH.
Teopema Buera
17 Perenne cucreM TUHENHBIX YpaBHEHUN
18 Pemrenne cucreM TMHENHBIX YpaBHEHUN
Marpuiia cucTeMbl TUHEMHBIX YpaBHEHUH.
19 Onpenenurens MaTpULBI 2X2, €r0

F€OMETPUUYECKHI CMBICT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS




20

Ornpenenurens MaTPUILI 2X2, €r0
IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYMCIICHHUE €T0 3HAYCHUS

21

[IpuMeHeHue onpenenuTens A PeLeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUU

22

Pemrenue npukiagHbIxX 3a/1a4 ¢ MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUM

23

Pemrenue npukiagHbIX 3a/1a4 C MTOMOIIBIO
CUCTEMBI JINHEUHBIX YPaBHEHUM

24

KonTponbHas padora: "PannonanbHble
ypaBHEHHUs U HepaBeHCTBA. CHCTEMBI
JIMHEWHBIX ypaBHEHUN"

25

OyHKIMSL, CIOCOOBI 3aJaHUS PYHKIIUH.
B3aumno oOpatssle pynkiun. Komnosunus

byHKIMIA

26

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBanus rpadukoB GpyHKINN

27

OO6nacTh ornpeieNeHUs] © MHOXKECTBO
3HadeHuil pyHkuuu. Hynu QyHkmm.
[TpomexyTKH 3HaK MTOCTOSTHCTBA

28

YérHble 1 HeUETHBIC (PYHKLINH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKITHH

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonpiiee n HauMeHblIee 3HAYCHNE
(GYHKIMN Ha TPOMEXYTKE




JIuneitHast, KBagpaTHUHAs U JpOOHO-

30 .
TUHEWHas QYHKIUH

31 DeMEHTapHOE UCCIIEOBAHUE U IIOCTPOCHHE
rpaduKoB 3TUX HYHKIUI

32 DeMEHTapHOE UCCIIEI0BAHUE U IIOCTPOCHHE
rpaduKoOB ATUX PYHKITUN

33 Crenens ¢ 1eabpIM MoKazareneM. bunom
Hprorona

34 Crenens ¢ 1eabpIM MoKazareneM. bunom
Herorona

35 CrenenHast GyHKLUS C HATYPAJIbHBIM U
1esbIM nokaszareneM. E€ cBoiicTBa u rpaduk

36 KonTponbnas pabora: "Crenennas QyHKIuUS.
E€ cBoiicTBa u rpapuk”

37 ApudpmeTrueckuii KOpeHb HaTypaibHOU
CTEIIEHU U €r0 CBOWCTBA

38 ApudpmeTrueckuii KOpeHb HaTypaibHOU
CTEIIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUH,
CoJieprKalluX CTENEeHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBIPAKEHUIA,
COJIEpIKAIMX CTENEHU U KOPHU

41 [IpeoOpa3oBaHUs YUCIIOBBIX BbIpAXKEHHH,
COJIep KaIlNX CTENeHU U KOPHU

42 WppatmonansHble ypaBHeHH. OCHOBHbBIE




MCTOBI pCIICHUS UPPALUOHATIBHBIX
YpaBHEHUH

43

Wppaumnonanbusie ypaBHeHUsI. OCHOBHBIE
MCTObI pCIICHUS UPPALUOHATIBHBIX
YpaBHEHUH

44

Wppaumnonanbusie ypaBHeHUsI. OCHOBHBIE
METO/bl PEIICHHS UPPALMOHATBHBIX
YpaBHEHUU

45

PaBHOCUIIBHBIE TIEPEXObI B PEUICHUH
UppalMOHATIBHBIX YPaBHEHUI

46

PaBHOCHUIIBHBIE IEPEXO/bI B PELICHUU
HMPPALMOHATIbHBIX YPaBHEHUU

47

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

48

PaBHOCUIIBHBIE TIEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

49

CBoiicTBa u rpaduk KOpHS N-0if CTENEHN Kak
¢GbyHKIMN 0OpaTHOM CTENEHH ¢ HAaTypalbHbIM
IIOKa3aTeseM

50

CBoiicTBa 1 rpaduk KOpHS N-0if CTENEeHN KaK
¢byHKIMK 0OpaTHOM CTENEHH ¢ HATypaIbHBIM
MI0Ka3aTeJeM

51

KonTponbnas pabora: "CsoiicTBa u rpaduk
KOpHs N-oi creneHu. MppanroHanbHbIe
ypaBHeHus"

52

CreneHsb ¢ palluOHATIBLHBIM [TOKa3aTeIeM U e€




CBOWCTBA

CreneHs ¢ PaduOHAJIbHBIM IMOKA3aTCJICEM U eé

53 . 1
CBOMCTBa

54 CreneHb ¢ paliMOHAJILHBIM IIOKa3aTeIeM U eé 1
CBOICTBa

55 [TokazarenbHast GyHKIHS, €€ CBOMCTBA U 1
rpauk

56 Hcnonp3oBanne rpaduka GyHKIANA 1151 1
peuieHusl ypaBHEHUI

57 Hcnonb3oBanue rpaduka GyHKIMU 115 1
peleHus ypaBHEHUH

58 IToka3zarenbHble ypaBHEeHHUs. OCHOBHBIE 1
METO/IbI pelIeHUs T0Ka3aTeNIbHBIX YPaBHEHUI

59 [TokazarenbHble ypaBHEHUS. OCHOBHbIE 1
METOBI PEIICHUS TI0Ka3aTeNbHBIX YPaBHEHUH

60 [TokazarenbHble ypaBHEeHUs. OCHOBHBIE 1
METOBI PEIICHUS TIOKa3aTeNbHBIX YPaBHEHUH

61 KonrtponbHas padora: "[lokazaTenbHast 1
¢ynkuus. [TokazarenbHble ypaBHeHU"

62 Jlorapudm uncna. CoiicTBa jorapudma 1

63 Jlorapudwm uncna. CoiicTBa orapugma 1

64 Jlorapudm uncna. CoiicTBa jorapudma 1

65 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(PMbI 1

66 JlecATUYHBIC U HATypaJIbHBIE JIOTapH (MBI 1

67 [TpeoOpazoBaHUe BEIPAKCHHH, COTIEPIKANTUX 1




norapupmbl

[IpeoOpa3oBaHue BbIpaKeHH, COIEePIKALIIX

68
sorapudmpl

69 IIpeoOpa3oBanue BbIpaXKEHUH, COAEPIKAILINX
Jorapudmpl

70 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpauk

71 Jlorapudmuueckas GpyHKIHs, €€ CBOHCTBA U
rpauk

79 Hcnonb3oBanue rpaduka GyHKIMU 115
peleHus ypaBHEHUH

73 Hcnonb3oBanue rpaduka QyHKIMM 11
peleHus ypaBHEHUH
Jlorapudmuueckue ypaBHenusi. OCHOBHBIE

74 METO/Ibl pelIeHUs Jorapu(PMUUECKUX
ypaBHEHUH
Jlorapudmuueckue ypaBHenusi. OCHOBHBIE

75 METO/Ibl pelIeHUs Jorapu(PpMUUECKUX
YpaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

76 METO/Ibl pelIeHUs JorapuPpMUIECcCKux
YpaBHEHUI

77 PaBHOCHIIBHBIE IEPEXOBI B PELICHUH
JorapupMHUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TIEPEXOBI B PELIEHUH

Jorapu(pMHUUECKUX yYpaBHEHUN




KontponsHas padora: "Jlorapudpmuueckas

7 ¢ynkuus. Jlorapudpmuueckue ypapHeHus" 1

80 Cunyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC 1
YHCJIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHI'€HC U KOTAaHI'€HC 1
YHCIIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

84 OTIpeJIeNIeHUe TPUTOHOMETPHUYECKIX (DYyHKIINI 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuieckas OKpy>KHOCTb,

85 oIpeJieJIeHue TPUTOHOMETPUUYECKUX (YHKIIUI 1
YHCIIOBOTO apryMeHTa

86 OCHOBHbBIE TPUTOHOMETpPUYECKHE (HOPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPUIECKHE (OPMYITHI 1

89 OcHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITBI 1

90 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIPAKCHUIN

o1 [IpeoOpa3oBaHre TPUTOHOMETPUUYECKUX 1
BBIpOKEHUH

92 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1




BBIPAKCHUIN

[Ipeobpa3oBaHre TPUTOHOMETPUYECKUX

93 . 1
BBIpOXCHU I
94 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 1
95 PemreHne TpUroHOMETpUYECKUX YPaBHEHUU 1
96 Pemenue TpUroHOMETPHUUECKUX YpaBHEHHUI 1
97 Pemmennie TpuroHoMeTpUUECKUX ypaBHEHUIN 1
98 Pemienne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
99 Pemienne TpUroHOMETPHUUECKUX YpaBHEHHUN 1
100 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUIN 1
KonTponbnas padora: "Tpuronomerpuueckue
101 BBIPQKCHHS U TPUTOHOMETPUUYCCKHE 1
ypaBHeHus"
[TocnemoBaTenbHOCTH, CIIOCOOBI 3aaHUS
102 nocyenoBarenbHOCTeH. MeTos 1
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC
103 mocJieI0BaTeIbHOCTH. MicTopust aHanm3a 1
OECKOHEYHO MaJIbIX
104 Apudmernueckas mporpeccus 1
105 I'eomeTprueckas nporpeccus 1
106 beckoneuyHo yObIBaromiasi reoMeTpruiecKast 1
nporpeccus
107 CymMma 0eCKOHEYHO yOBIBAIOIICH 1




reOMETPUUYECKOI MPOrpeccuu

JIMHEHBIN ¥ YKCIOHEHIIMAIbHBIA POCT.

108
Yucno e. Dopmyiia CIOKHBIX IPOLIEHTOB

109 JIMHEHBIN ¥ YKCTIOHEHIIMAIbHBIA POCT.
Yucno e. Dopmyiia CIOKHBIX IPOLEHTOB

110 Hcnonb30BaHue Nporpeccuu s peleHus
pealIbHbIX 3a/1a4 PUKJIAJHOTO XapaKTepa

111 Kontponbnas padota: "[locinenoBarenbHocTu
u nporpeccun”

112 HenpepriBHble GyHKIINN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI IrpaUKOB
byHKIUH

114 CaoiicTBa (QyHKIIMI HETIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa (yHKIMI HETIPEpBIBHBIX HA
OTpe3Ke

116 MeTtoa MHTEpPBaJIOB [UIsl PEIIEHNS HEPABEHCTB

117 Meroa MHTEPBAJIOB JUIsl PELICHUS HEPABEHCTB

118 Meroa MHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB

119 IIpuMeHeHne CBOWCTB HEMIPEPBIBHBIX
(GyHKIMN 1715 pelieHus 3a1a4

120 IIpuMeHeHHne CBOWCTB HETIPEPBIBHBIX
(GyHKIMN 1715 pelieHus 3a1a4

121 [lepBas u BTOpasi NpoU3BOAHbBIE PYHKIIUU

122 Onpenenenue, TeOMETPUUECKUN CMBICI




MPOU3BOAHOMN

Omnpenenenue, GU3NISCKUNA CMBICIT

123 .
IIPOU3BOIHOM

124 VYpaBHeHHE KacaTeIbHOM K TpaduKy
byHKIMHA

125 VYpaBHeHHE KacaTeIbHOU K TpauKy
byHKIIUN

126 [Tpon3BoaHBIC HIIEMEHTAPHBIX (QYHKINH

OU3BOJIHBIC 3JIEMEHTAPHBIX KLUH

127 IT

128 [Tpou3BoaHast CyMMBI, IPOU3BEICHHS,
YaCTHOI'O U KOMITO3UIIMU (QYHKLIUN

129 [Tpou3BoaHast CyMMBI, IPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIUH

130 ITpon3BoHas CyMMBI, TPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIAH

131 KonrtponsHas padora: "[IpouzBoanas”

132 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHui: "YpaBHeHus"

133 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS
3HaHuil: "OyHkuun"

134 HToroBasi KOHTpOJIbHASA paboTa

135 HToroBasi KOHTpOJIbHASA paboTa

136 [ToBTOpenmEe, 0000IIEHNE, CHCTEMATH3 AL

3HAHUH




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KUIIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara nudposeie
Tema ypoxa Konrpoabubie | IpakTuueckue
n/n Bceero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 [TpuMeHeHre NPOU3BOIHOMN K HCCIIEI0OBAHUIO 1
(GyHKLUH HA MOHOTOHHOCTb U AKCTPEMYMBI
) [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO 1
KIIUH HA MOHOTOHHOCTD U DKCTPEMYMBI
yH y
3 [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO 1
KIIUH HA MOHOTOHHOCTD U DKCTPEMYMBI
yH y
4 [TpuMeHeHne NPOU3BOJHOM K HCCIIEI0OBAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
5 [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
6 [TpumeHeHre TPOU3BOJHON K UCCIIEIOBAaHUIO 1
KUK HA MOHOTOHHOCTH U DKCTPEMYMBI
VH yM
Haxosxnenne HauOoJbIIero 1 HAMMEHBIIETO
7 3HauEHUs HENPEPbIBHON (PYHKIINK Ha 1
OTpe3Ke
Haxoxnenre HanOobIIero 1 HAMMEHbIIETO
8 3Ha4YeHUs HENPEPbIBHON (QyHKIIMH Ha 1
OTpe3Ke
9 Haxoxenre HanOobIIero 1 HAMMEHbBIIETO 1

3HAa4YeHUs HeNPEPbIBHON (QPYHKIIMH Ha




OTpe3Ke

10

Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETro
3HAaYEHUS HEMPEPbIBHOM (PyHKLINU Ha
OTpe3Ke

11

Haxoxnenrne HaubobI1ero 1 HAMMEHbIIETro
3HAaYEHUS HETPEPbIBHOM (PyHKLINU Ha
OTpe3Ke

12

Haxoxnenrne HaubobIIero 1 HAMMEHbIIETr 0
3HAYEHUS HETPEPHIBHOM (DYHKIIMU Ha
OTpe3Ke

13

IIpumeHeHre npou3BOIHOM [l HAXO0KACHUS
HaWJIy4ylIero PeleHus B IPUKIaJIHbIX
3aJadax

14

IIpumeneHre mpOU3BOIHOM JJ1s1 HAXO0XKACHUS
HAWIYYIIETrO PEUICHUs B TPUKIIATHBIX
3a7a4ax

15

[IprMeHeHne npon3BOHON s
OIIpEIENIEHUs] CKOPOCTH U YCKOPEHUS
npoliecca, 3aJaHHOro (popMyJIoi Uiu
rpaduKom

16

[IpumeHeHre mporu3BOIHOMN ISt
OTIpEIeTICHUSI CKOPOCTH U YCKOPEHUS
mporiecca, 3a1aHHOT0 (POPMYIION HITH
rpaduxom

17

Kommozwurust ¢hyHKImiz

18

Komnosunus ¢pyHkuumit




19

Komnosunus ¢pyHkuumit

['eomeTpuueckue 0Opa3bl ypaBHEHUN Ha

20 KOOPAMHATHOW INIOCKOCTH

21 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPJMHATHOM MJIOCKOCTH

29 KonTtponsHas pabdora: "Mccnenoanue
(GYHKIHI ¢ TOMOIIBIO TPOU3BOTHOMN"

93 [lepBooOpa3Has, OCHOBHOE CBOICTBO
epBOOOPA3HBIX

24 [TepBooOpa3HbIe 37IeMEHTAPHBIX (YHKITHI.
[IpaBuna Hax0XIEHHS TEPBOOOPA3HBIX

o5 [TepBooOpazHbIie 37IEMEHTAPHBIX (YHKITHI.
[TpaBuiia Hax 0k I€HUS IEPBOOOPA3HBIX

26 Huterpai. I'eomeTpuyeckuii CMbICT
MHTETpaa

7 Brrunciienue onpene€HHOro HHTErpasia mno
dbopmyne Herotona-Jleitoauia

08 Brruncnenue onpeaenéHHOro HHTerpaa mno
dopmyne HetoroHa-Jleitbnuia

29 [IpuMeHeHnne unTerpana st HaXOXKIECHUs
TIoIIaied TIOCKUX Quryp

30 [IprMeHeHne uHTerpana i HaXOXKACHUS
00BEMOB reOMETPUYECKHUX TeI

31 [Tpumeps! pemieHuit AudpepeHnnaIbHbIX

ypaBHEHUU




[Tpumeps! pemenuii mudepeHraITbHbIX

32 o
ypaBHEHUU
Marematuueckoe MOACIUPOBAHNUE PEATTBHBIX

33 IPOIIECCOB ¢ TOMOIIBIO AU(PepeHIInaTbHBIX
YpaBHEHUN

34 Kontpoinbnas padota: "[lepBoobpasznas u
uHrerpan"

35 Tpuronomerpuueckue GyHKINH, UX
CBOIicTBa U rpaduKu

36 TpuronomeTpudeckue QyHKITHH, UX
CBOICTBA U TpaduKu

37 TpuronomeTpudeckue QyHKITHH, UX
CBOICTBA U TpaduKH

38 Tpuronomerpuueckue GyHKIHH, UX
CBOIiCcTBa U TpaduKu

39 Tpuronomerpuueckue GyHKIHH, UX
CBOICTBa U TpaduKH
OT160p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C TOMOILIBIO
TPUTOHOMETPHYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

41 YPaBHEHUH C IOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX

42 YpaBHEHUH C TOMOIIIBIO

TPUTOHOMETPUYECKON OKPYKHOCTH




OT60p KOpHEN TPUTOHOMETPUUECKHUX

43 YpaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPUUYECKON OKPYKHOCTH

44 Pemienne TpUroHOMETpUYECKUX HEPABEHCTB 1

45 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

46 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1
Kontponbhas pabora: "I'paduku

48 TPUTOHOMETPHUUECKUX (PYHKIIHA. 1
Tpuronomerpuyeckue HepaBeHcTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS TOKA3aTEIbHBIX 1
HEPABEHCTB

50 OCHOBHBIEC METO/IBI PEIIEHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

51 OCHOBHBIEC METO/IbI PEIIEHUS TTOKA3aTEIbHBIX 1
HEPaBEHCTB

59 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pEIICHUS 1
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS 1
JorapupMHUUECKUX HEPABEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS 1
Jgorapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/BI PELLICHUS 1




norapupMHUUECKUX HEPABEHCTB

OcCHOBHBIE MCTOJBI pCHICHUSA

> UPPALMOHAJIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI pELICHUS
UPPALMOHAJIbHBIX HEPABEHCTB
59 OcHOBHBIE METO/IbI PELLICHUS
UppaLMOHAJIbHBIX HEPABEHCTB
60 OcCHOBHBIE METO/IbI PELLIEHUS
UppaLMOHATIbHBIX HEPABEHCTB
61 ['padmyeckue METOABI peLICHHS
MPPALMOHAJIBHBIX YPABHEHUN
62 ['padmyeckue METOABI peLICHHS
MPPALMOHATIBHBIX YPAaBHEHUN
63 I'padmuueckue metozs! penieHus
ITOKa3aTeJIbHBIX YPaBHEHHUI
64 I'padmuueckue metozs! penieHus
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
Jorapu(pMHUUECKUX ypaBHEHUIN
66 I'paduueckue MeTObI perIeHus
JorapupMHUUECKUX HEPABEHCTB
67 ['padmyeckue METOABI pelIeHUs
norapu(MUIECKIX HEPABEHCTB
68 I'paduueckue MeTo bl pereHus

MOKa3aTeNIbHBIX U JIOrapu(PMUUYECKUX




ypaBHEHU I

69

['padmyeckue METOABI peLIeHHs
MOKAa3aTeNIbHbBIX U JTOrapuOMUUECKUX
ypaBHEHU I

70

['padmyeckue METOABI peLIeHHs
MOKAa3aTeIbHBIX U JOrapu(pMUIECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLICHHS
MOKAa3aTeNbHBIX U JTOTapu(OMUYECKUX
HEPABEHCTB

72

KonTtponpHas pabdora: "MppanuonanbHele,
HoKa3aresbHbIe U JorapudmMuyeckue
HepaBeHCTBA"

73

KommnekcHeie yncna. AnreOpanueckas u
TpUTOHOMETpHUEecKas (HOPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

74

KommnekcHeie yncna. AnreOpanueckas u
TpUTrOHOMETpHUecKas (HOpPMBI 3aITUCH
KOMIUTIEKCHOTO YHCIIa

75

ApudmeTrnueckue onepanuu c
KOMIIJIEKCHBIMHU YU CJIaMU

76

Apudmernueckre onepanum ¢
KOMILJIEKCHBIMHU YUCIIAMH

77

N300pakeHne KOMIIJIEKCHBIX YHCeT Ha
KOOPJMHATHOM TIIOCKOCTH

78

N300pakeHne KOMIIJIEKCHBIX YHCel Ha




KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. KopHu N-oii cTenenu u3

[ KOMILJIEKCHOT'O YHCIIa

80 ®opmyna Myaspa. KopHu N-oii cTenenu u3
KOMILJIEKCHOT'O YHCIIa
[IpumMeHeHre KOMIUIEKCHBIX YUCET JUIS

81 pemeHus pU3MIECKUX U TEOMETPUIECKUX
3aja4

82 KonTtponpHas padora: "KomruiekcHbie
yuciua"

83 HatypanbHble u 1enbie yrcna

84 HatypanbHble u 1enbie yrcna

85 [IpumMeHeHre MPU3HAKOB IETUMOCTH ENTBIX
qrcen

86 [IpuMeHeHre MPU3HAKOB AETUMOCTH ENTBIX
qrcen

87 [TpuMeHeHNe NPU3HAKOB JIETUMOCTH LIEITBIX
yucen: HOJI u HOK

88 [TpuMeHeHNe NPU3HAKOB JIETUMOCTH LIEITBIX
gucen: HOJI u HOK

89 [TpuMeHeHrne PU3HAKOB JIETUMOCTH TIEITBIX
YHCEeN: OCTATKH MO0 MOJTYJITIO

90 [TpuMeHeHne IPU3HAKOB JIETUMOCTH TIEITBIX
YHCEeN: OCTATKH MO0 MOJTYJITIO

91 [IpumeHeHre MPU3HAKOB AETUMOCTH LEJIbIX




YHUCCII aJITOPUTM EBKJII/II[a AJIg PCIICHUA
3a7a4 B ICJIbIX YKUCIax

92

KoHntponbnas padota: "Teopust menbix
qucen"

93

Cucrema ¥ COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI-
CJIEJICTBUS

94

Cucrema u COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBHBIE CUCTEMBI U CUCTEMBbI-
CJIICACTBHA

95

OCHOBHBIC MCTOABI pCICHUA CUCTCM U
COBOKyr[HOCTCﬁ palOHaJIbHBIX ypaBHCHI/Iﬁ

96

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEMN UppaliOHaIbHbBIX
ypaBHEHUU

97

OcHOBHBIE MCTOABI pCICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUI

98

OcHOBHBIC MCTObI pCIICHUA CUCTCM U
COBOKynHOCTCfI IMOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

99

OCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMuIeckux
yYpaBHEHUN

100

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH Jorapu(pMuuecKux
YpaBHEHUN

101

IIpuMeHeHne CuCTEM K PEIIEHUIO




MaTeMaTU4YeCKUX 3a/1a4 U 3a/1a4 U3
pa3IMYHBIX 00J1aCTe HAYKH U peaslbHOM
JKU3HU, MHTEPIIPETALUs II0Jy4CHHBIX
pE3yJIbTaTOB

HpI/IMeHeHI/IC CUCTCM K PCUICHUIO
MAaTEMAaTHYCCKUX 3aJa4 U 3a71a4 U3

102 Pa3IUYHbIX 00JaCTe HAyKH U pealibHOMN
KHU3HU, HHTEPIpeTaLns MOTy4eHHbIX
pe3yiIbTaToB
[TpruMeHeHne HEPAaBEHCTB K PEIICHUIO
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

103 pa3an4YHbIX 00JacTel HayKH U peabHOM
KHU3HHU, HHTEPIpEeTalys IOTyYeHHBIX
pe3yibTaToB
Koutposnbnas padota: "Cuctemsr

104 palMOHATIBHBIX, UPPALIMOHATIBHBIX
NOKa3aTeIbHbIX U JIOTapu(MUIECKUX
ypaBHeHHH"

105 PanuonaneHbIE ypaBHEHHUS C TapaMeTpaMu

106 PannonanbHble HepaBeHCTBaA € TapaMeTpaMu

107 PannonanbHble cucTeMBI ¢ TapaMeTpaMu

108 HppanroHamsHbIe YpaBHEHUS, HEPABEHCTBA
C rmapaMeTpaMu

109 HppannoHaibHbIE CHCTEMBI C TapaMeTpaMu

110 [Toka3zarenbHbIE ypaBHEHHs], HEPABEHCTBA C

napaMeTpamu




111

[loka3arenbHble CUCTEMBI C IApAMETPAMU

112

Jlorapudmuueckre ypaBHEeHUs, HEpAaBEHCTBA
C mapameTpaMu

113

Jlorapudmuueckue CUCTEMBI C TapaMeTpaMu

114

TpUroHOMETpUYECKUE YPABHEHHUS C
napameTpamu

115

TpuroHomeTpuuecKue HEPABEHCTBA C
rapameTpamu

116

TpuroHoMeTpUYECKUE CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u ncciaeaoBaHUE
MaTEeMaTHYECKUX MOJIEIICH peaTbHbIX
CUTyaIMil C MOMOUIbIO YPABHEHUH C
napameTpamu

118

[Toctpoenue u uccienoBanue
MaTEMaTUYECKUX MOJENIEN PEaIbHBIX
CUTYalUH C IOMOILBIO CUCTEM YPaBHEHUI €
napameTpamu

119

[Toctpoenue u uccienoBanue
MaTEMAaTUYECKUX MOJENIEN PEAIbHBIX
CUTYalUH C IOMOILBIO CUCTEM YPaBHEHMI €
napameTpamu

120

KonTtponbHas pabdora: "3anaum ¢
napaMmerpamu”

121

[ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS
3HaHuil: "YpaBHEHH"




[ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3AIUS

122 M. "
3HaHUi: "YpaBHEHHUS

123 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs
3HaHui: "YpapHeHus. CucreMbl ypaBHEHHI"

124 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aUs
3HaHuii: "HepaBencrpa"

125 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3HaHuii: "HepaBencrpa"

126 [ToBTOpenue, 0600IICHNE, CHCTEMATH3AIUS
3Hanuit: "HepaBencrsa"

127 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs
3Hanuii: "lIponsBoaHas u €€ npumeHneHue"

128 [ToBTOpenue, 060061IeHNE, CUCTEeMaTH3AIUs
3HaHui: "lIponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpeHnue, 06061IeHNE, cCUCTEeMaTH3aus
3HaHui: "lIponsBogHas u €€ npuMeHeHue"

130 [ToBTOpeHnue, 060061IeHNE, cUCTEeMaTH3aus
3HaHuii: "MHTerpan u ero npumeHenue"

131 [ToBTOpeHue, 06001IeHNE, CUCTEMaTH3aIUs
3HaHui: "OyHkiun"

132 [ToBTOpenue, 06001IeHNE, CCTEeMaTH3aIUs
3HaHui: "OyHkun"

BTOpPEHHUE, IIICHUE, CUCTeMAaTH3AIIHS

133 [ToBTOpeHue, 006001IeHNE, CHCTEMATH3a
3HaHui: "OyHKIMK"

134 Hrorosast koHTpOIBHAS paboTa




135 Wrorosas KoHTpOJbHAS paboTa 1 1
136 [ToBTOpenue, 0600IIeHNE, CHCTEMAaTH3AINS 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 136 10




YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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