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HOACHUTEJIBHAA 3AIINCKA

Y4eOHbIit Kypc «Anredpa 1 HadaJla MATeMAaTHYECKOTO aHAIIN3ay SBIISICTCS] OJTHAM W3 Hanbosee 3HaYMMBIX B POTPaMMe
cpenHero obmero oOpa3oBaHus, MOCKOJIbKY, C OJIHON CTOPOHBI, OH 00€CIeuYnBaeT UHCTPYMEHTAIbHYIO 0a3y NIl U3ydeHUS
BCEX ECTECTBEHHO-HAYYHBIX KYypCOB, a C JpYrol CTOpPOHBI, (HOPMHUPYET JOTHYECKOE U aOCTPAKTHOE MBIIUICHUE
oOyyJaromuxcs Ha ypoBHE, HEOOXOIUMOM JIJIs OCBOCHUSI MH(POPMATUKH, OOLIECTBO3HAHUSI, UCTOPUH, CIIOBECHOCTH U JPYTUX
JTUCIUTUINH. B paMKax JaHHOTO y4eOHOTO Kypca 00yJaroniuecs: OBIaAeBal0T YHUBEPCATBHBIM S3IKOM COBPEMEHHOW HAYKH,
KOTOpas GopMyJIUpPYyeT CBOU JOCTHKEHHS B MAaTEMaTHIECKOM (opMme.

VYyeOHblli Kypc aireOpbl M Hayal MaTEMaTHYECKOrO aHajiu3a 3akiajJblBaeT OCHOBY [UISl YCIIEIIHOTO OBJIAJICHUS
3aKOHAMU (DU3UKHU, XUMHH, OMOJIOTUH, TOHUMAHUSI OCHOBHBIX TEHJCHIIUN Pa3BUTHS SKOHOMHUKH U OOIECTBEHHOMN >KH3HU,
MIO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX ITU(MPOBBIX U KOMITBIOTEPHBIX TEXHOJIOTHSIX, YBEPECHHO HCIIONB30BaATh UX IS
nanbHeiero oOpa3oBaHus M B MOBCEIHEBHOM *XU3HU. B TO ke Bpems oBiajieHHe aOCTPaKTHBIMU U JIOTUYECKU CTPOTUMH
KOHCTPYKIMSIMUA alireOpbl M MaTeMaTHMYECKOro aHajliu3a pa3BUBAET YMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH
HMCTUHHOCTb, JIOKA3bIBaTh YTBEPKJICHHS C MOMOIIBI MHIAYKIMH M PaCCyXIaTh JIEAyKTUBHO, UCMOJIb30BaTh 00OOIIECHHUE U
KOHKPETH3AINI0, a0CTparupoOBaHUe U aHAJIOTHIO, POPMUPYET KPEaTUBHOE U KPUTUICCKOE MBIIIICHHE.

B xone u3yuenus ydebHOTrO Kypca «Anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a» OOyYaroIIMecs MOMy4ar0T HOBBIN
ONBIT PELICHUS] NPUKIATHBIX 33034, CaMOCTOSITEIBHOIO MOCTPOEHUS MAaTEMATHYECKUX MOJEJIEH pEalbHbIX CHUTYAIlUH,
MHTEPIPETALNH TMOJYYEHHBIX PEIIEHUN, 3HAKOMSTCS C IPUMEPAMU MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE, HAYKE U
HCKYCCTBE, C BBIJTAIOIIAMUCA MAaTEMAaTUYECKUMU OTKPBITUSIMU U KX AaBTOPAMH.

VYuebublii Kypc 00JaaeT 3HAYUTENbHBIM BOCIIUTATEILHBIM TTOTEHIIMAIOM, KOTOPBIN peanu3yercs Kak 4epe3 y4eOHBIi
MaTepuall, CrocoOCTBYIOMUN (HOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS, TaK U 4epe3 crelupuKy yueOHOU NeaTenbHOCTH,
TpeOyroeld MPOAOIKUTEILHON KOHIICHTPAIlMd BHUMAHUS, CAMOCTOSITEJIbHOCTH, aKKypaTHOCTH M OTBETCTBEHHOCTH 3a
MOJTYYEHHBIN pe3yJbTar.

B ocHoBe meTomuku 0o0yueHus anreOpe M HadallaM MaTeMaTUYeCKOro aHaju3a JICKHUT JESTEIbHOCTHBIN MPUHIIMIT
oOyd4eHusl.



B crpykType yueOHOro Kypca «Anrebpa W Hayanma MaTeMaTHYECKOTO aHAIHM3a» BBIIEICHBI  CIEAYIOLIUE
collep KaTelIbHO-METOInYeCKne JIMHUK: «Uuciia u BerauciaeHus», « OyHkuun u rpadukmy, «YpaBHEHUS W HEPABCHCTBAY,
«Hauana maremaruueckoro aHanmza», «MHOXeECTBa W JIOTHKa». Bce OCHOBHBIE COJEPKATETBLHO-METOIUYECKUE JIMHUU
U3yYal0TCS Ha MPOTSHKCHUH JIBYX JIET OOy4YeHHsI Ha YPOBHE CPETHETo 00Iero oopa3oBaHUs, €CTECTBEHHO JOTONHSIS APYT
Jpyra W TIOCTENIEHHO HACHIIAsCh HOBBIMH TeMaMH W pasfeiamu. JlaHHBIA y4eOHBIM Kypc SBISETCS HHTETPATUBHBIM,
MTOCKOJIBKY OOBEAMHSET B ce0e cofepKaHne HECKOJIBKIMX MaTeMaTHYEeCKUX NUCIMIUIMH, TAKUX KakK anreOpa, TPUrOHOMETPHS,
MaTEeMaTUYECKU aHaliu3, TEeOpusi MHOXKECTB, MareMaruyeckas Jiormka u apyrue. [lo mepe Toro kak oOywaromuecs
OBIIAJICBAIOT BCE OoJiee MMPOKUM MAaTEMAaTHYECKUM allapaToM, y HUX TMOCIEI0BATEIIEHO (POPMUPYETCS M COBEPIICHCTBYETCS
yMEHUE CTPOUTh MAaTEMATHUCCKYIO MOJICNIb PEATbHON CUTYallUH, IPUMEHSTh 3HAHUS, IMOJTYyUYEHHBIC TTPU U3yUYEHUN YUeOHOTO
Kypca, Il PEIIeHUs CaMOCTOSITEIbHO C(HOPMYIUPOBAHHOW MAaTeMAaTHYECKOW 3a/layd, a 3aTeM HWHTEPIPETUPOBATH CBOU
OTBET.

ConeprkarenpbHO-MeTOIMYEeCKas TUHUS «Yucna M BBIYHUCICHUS» 3aBepliaeT (OPMUPOBAHUE HABBHIKOB HCIIOIBH30BAHHS
JNEeUCTBUTEIBHBIX YKCEI, KOTOPOe ObUIO HauaToO Ha YpPOBHE OCHOBHOro oOiiero oOpazoBaHusi. Ha ypoBHe cpeaHero ooiiero
oOpa3oBaHus 0co00e BHUMaHUE ynemsieTcss (OPMHUPOBAHUIO HABBIKOB PAllMOHATBHBIX BBIUYMCICHUH, BKIIOYAIONUX B CeOs
WCIOJIb30BAHUE PANIMYHBIX (DOpPM 3amucu 4uCia, yMEHUE JeNaTh NPHUKUIKY, BBIMOJIHATH NMPUOIUKEHHBIE BBHIYUCICHHUS,
OLICHWBATh YHCIIOBBIC BBIpAXKCHHs, paboTaTh ¢ MaTeMaTHUYECKUMU KOHCTAaHTaMH. 3HAKOMBIE OOYYarolIMMCS MHO>KECTBa
HATypaJdbHBIX, IEJbIX, PAMOHATBHBIX M JCHCTBUTEIBHBIX YHCET IOTOJHSIOTCS MHOXECTBOM KOMIUICKCHBIX uncend. B
KKJIOM U3 3TUX MHOXECTB PAaCCMATPHUBAIOTCS CBOMCTBEHHBIC eMy CHEIUUYECKUE 3a7a9d W OMEpaIliu: IeJICHUE HaIleso,
OTIEpUPOBAHUE OCTATKAMU HA MHOXXECTBE IIEJIBIX YHCEN, OCOOBbIE CBOWMCTBA PAIMOHATIBHBIX W WPPANMOHAIBHBIX YHCEI,
apu(MeTHYeCKUE OIepali, a TaKKe H3BJICUCHHE KOPHS HATypaJbHOW CTETIEHH Ha MHOKECTBE KOMIUIEKCHBIX YHCEIL.
brnarogaps mocneqoBaTeIbBHOMY PACIIUPEHUIO Kpyra HCIONB3YEeMBbIX YHCET W 3HAKOMCTBY C BO3MOXHOCTSIMH HX
MIPUMEHEHUS JIsl PEIICHUS PAa3IMYHBIX 3a7a9 (OPMHUPYETCS IPEICTABICHNE O SIMHCTBE MATEMATHKN KaK HAyKH U €€ POJIu B
MOCTPOEHUU MOJIeTIeH PeaTbHOTO MUPA, IIUPOKO UCTIOIB3YIOTCS 0000IIEHNE U KOHKPETU3AIIHSL.

Jluaust «YpaBHEHUS U HEPABEHCTBA» peaM3yeTCs] Ha MPOTSHKEHUM BCEro OOydYeHHUs Ha YPOBHE CPETHETO OOIIero
00pa3oBaHUs, MOCKOJIBKY B KaKJ0M pazzene [IporpaMMbl peycCMOTPEHO pellieHre COOTBETCTBYIONINX 3a1ad. B pesynbrare
oOydJaroImuecs: OBIAJEBAIOT PA3IMYHBIMH METOJAaMHU PEIICHUS pPAIlMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEIbHBIX,



Jorapu(pMUYECKUX U TPUTOHOMETPUUECKUX YpaBHEHUH, HEPABEHCTB U CUCTEM, a TAKXK€ 3aJay, COAEpPKAIIUX MapameTphl.
[TomydeHHble yMEHHS MIMPOKO HCHOJB3YIOTCS HPU HCCIEIOBAaHUHM (PYHKIMI C TOMOIIBbIO MPOM3BOAHOM, MPU PEUICHUH
NPUKIATHBIX 3a/1a4 U 3aJa4 Ha HaxOoXJACHHE HauOOJIbIIMX M HaUMEHbUIMX 3HaueHUW (yHKUuH. JlaHHas colepkaTeibHast
JUHMSL BKJIIOYaeT B ce0s Takxke (OpPMHUpPOBAHME YMEHHUH BBIIOJIHATH pPAcuéThl 1Mo (opmynaM, MpeoOpa3oBaHUs
palMOHAJIbHBIX, MPPALMOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHUM, a TAaK)K€ BBIPAKECHUW, COJEpKAIUX CTEHNEHU U
jorapudmel. braronaps u3ydeHuio aaredpandeckoro Marepuana MpouCXOIuT AajbHeiliee pa3BUTHE alTOPUTMHUECKOTO U
aOCTPaKTHOrO MBIIUIEHUSI 00y4aromuxcsi, (OPMUPYIOTCS HAaBBIKU JEAYKTUBHBIX PacCyKICHHUM, paOOThl C CUMBOJbHBIMU
(dopMamu, MpEACTaBICHUS 3aKOHOMEPHOCTEM M 3aBUCUMOCTEH B BMJI€ PAaBEHCTB M HEpaBeHCTB. AureOpa mnpeajaraer
3¢ (HeKTUBHBIE UHCTPYMEHTHI IJisl PEIICHUs] MPAKTUYECKUX M €CTECTBEHHO-HAYUYHBIX 3aJa4, HAMJISIAHO JEMOHCTPUPYET CBOU
BO3MOYKHOCTH KakK 3bIKa HAyKH.

ConepxarenbHo-MeToMueckas TMHUS «DyHKIUU U TpaduKW» TECHO MEpeIuIeTaeTcsl ¢ JPYIMMHU JIMHUSAMU y4eOHOTO
Kypca, IOCKOJIbKY B KaKOM-TO CMBbICIE 3a7aéT IOCJIEN0BAaTEIbHOCTh HU3YyYEHHs Marepuasia. V3ydeHue CTeneHHOi,
MOKAa3aTeJIbHOM, JOrapu(ppMUYECKON U TPUTOHOMETPUUECKUX (PYHKIUN, UX CBOMCTB U rpaMKoOB, UCHOJIb30BAHNE (QYyHKLIUN
JUIS pellieHus 3a7a4 U3 JPYTuX Y4eOHBIX MPEIMETOB M PealbHOM KU3HU TECHO CBSA3aHO KaK C MAaTEMATUYECKUM aHAIM30M,
TaK M C pellleHueM ypaBHEHUU U HepaBeHCTB. [Ipu 3ToM Ooblioe BHUMaHuE yaemnseTcs: (OpMUPOBAHUIO YMEHHS BbIpaXaTh
(dopMysiaMu 3aBUCUMOCTH MEXAY Pa3IU4YHbIMU BEJIMYMHAMM, UCCIIEOBATH IOJyYE€HHbIE (DYHKLUHU, CTPOUTh UX TpauUKH.
Matepuai 3Toi coaep:KaTeabHON JTUHUYU HAlleJIeH Ha Pa3BUTHE YMEHHI M HABBIKOB, MO3BOJISIOIIMX BBIPAXKATh 3aBUCUMOCTH
MEXIy BETUYMHAMU B Pa3NUyHOW (opMe: aHaTUTHUECKOH, rpaduyeckoil M cioBecHOil. Ero msydenuwe cmocoOCTByeT
Pa3BUTHUIO AITOPUTMUYECKOTO MBIIIJICHHS, CIIOCOOHOCTH K 0000IIEHUIO M KOHKPETU3allUH1, UCTIOIb30BaHUIO aHAJIOTUH.

ConepxarenbHast JmHUs «Hauama MaTemMaTHMUecKOro aHajin3a» IO3BOJISET CYLIECTBEHHO PACHIMPUTh KPYr Kak
MaTEeMaTUYECKUX, TaK U MPUKIAIHBIX 337a4, JOCTYIMHBIX 00yYaroUIMMCs, TaK KaK Y HUX MOSBJISETCS BO3MOXXHOCTb CTPOUTH
rpauKH CIOXKHBIX QYHKIUH, ONPEaeNaTh UX HAUOOBIINE U HAUMEHBIIINE 3HAYCHUS, BBIYUCIIATH TUIOMIAAN QUTYD U 0OBEMBI
T€J, HAaXOJIUTh CKOPOCTM M YCKOpEHHMs IporeccoB. JlaHHas coaeprKareiabHas JIMHHAS OTKPBIBAET HOBBIE BO3MOXKHOCTH
IOCTPOEHHUSI MAaTEMaTUYECKUX MOJIENE pealIbHbIX CUTYalUi, O3BOJISET HAXOAUTh HAWIy4YIlee PELICHUE B MPUKIAAHBIX, B
TOM YHUCJIE COLHUAJIBHO-DKOHOMHMUYECKHX, 3aJadax. 3HAKOMCTBO C OCHOBAMHM MAaTEMaTHYECKOIO aHajlIu3a CIIOCOOCTBYET
pPa3BUTHUIO A0CTPAKTHOTO, (POPMAIBHO-JIOTUYECKOTO M KPEATUBHOTO MBIIUICHUS, (POPMUPOBAHUIO YMEHHI pacro3HaBaTh



MPOSIBJICHUS] 3aKOHOB MAaTEMAaTHKW B HayKe, TEXHUKE M HCKyccTBe. OOyuaromuecs y3HAIOT O BBIIAIONIUXCS pe3yjIbTaTax,
MOJIYYEHHBIX B X0JI€ Pa3BUTHUSI MAaTEMATUKU KaK HayKH, U 00 UX aBTOpax.

CopeprxatenbHO-MeTOAMYECKass JTMHUS «MHOXECTBAa M JIOTHKa» BKJIIOYAET B ce0sl DJIIEMEHTHI TEOPUU MHOXKECTB U
MaTEeMaTUYECKON JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE MPECTaBICHUS TPOHU3BIBAIOT BECh KYPC IIKOJBHOW MaTEMaTUKH U
npeyiaraloT Haubosiee YHUBEPCAIbHBIN S3bIK, 00bEIUHSIONIUM BCE pa3/iesibl MATEMATUKU U €€ TPUIOKEHUM, OHU CBSI3BIBAIOT
pa3Hble MaTEMaTHYECKUE JUCIHUIUIMHBI M WX TMPUIOKEHUS B eauHoe Iuenoe. [loaTomMy BaxHO JaTh BO3MOXKHOCTh
oOydJarmieMycsi MOHUMaTh TEOPETHUKO-MHOKECTBEHHBIN S3bIK COBPEMEHHOW MAaTEMaTUKM U HCIOJIb30BaTh €ro s
BBIPAKEHUSI CBOMX MbICHEH. JIpyruM Ba)kKHBIM MPU3HAKOM MAaTEMaTUKHU KaK HAYKH CIIEIyeT MpHU3HATh CBOMCTBEHHYIO €M
CTPOrOCTh OOOCHOBAHUN M CJICIOBAHUE OMPEACIIEHHBIM IpaBUjiaM MOCTPOEHUS J10Ka3aTeIbCTB. 3HAKOMCTBO C AJIEMEHTAMHU
MaTeMaTU4YeCKOW JIOTUKU CIOCOOCTBYET PA3BUTHUIO JOTHYECKOTO MBIIUICHHUS OOYyYalolUXCs, MO3BOJISIET UM CTPOUTH CBOU
pacCy’kJieHUsI Ha OCHOBE JIOTUYECKHX MPaBui, POPMUPYET HABBIKK KPUTHUECKOTO MBIIIICHHUS.

B yudebHOM Kkypce «Anrebpa M Hayajda MaTeMaTHUYECKOIO aHalIW3a» MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOIrO
MOJICTUPOBaHUs, KOTOPBIE MPU3BAHbBI CIIOCOOCTBOBATH (DOPMUPOBAHHIO HABBIKOB MOCTPOCHUSI MOJEJICH pealbHbIX CUTYAaIlUH,
MCCIIEJIOBAHUS ATUX MOJIENIEH C MOMOUIBIO almapara aareOpbl U MaTEMAaTHYECKOTO aHajdu3a, UHTEPIPETAUU MOJTYUYEHHBIX
pe3ynbTatoB. Takue 3a7aHusl BIUIETCHBI B KaXIbIH M3 pa3lie]IoOB MPOTPaMMBbI, MOCKOJIBKY BECh MaTrepuan yd4eOHOTO Kypca
HIMPOKO HCIONB3YETCS IS pelleHusl MPUKIATHBIX 3aaad. [Ipu pelieHun peandbHBIX MPAKTUYECKHUX 3a/ad o0ywaroluecs
pPa3BUBAIOT HAOIIOATENBHOCTh, YMEHHUE HAXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCsl, MCIOJBb30BATh AHAJIOTHIO,
00001maTh ¥ KOHKPETU3UPOBaTh mpodiieMy. JlesTenpbHOCTh 1O (OPMHUPOBAHUIO HABHIKOB PEIICHUS MPUKIATHBIX 3a7a4
OpraHu3yeTcs B MPOIIeCCe U3YyUEHHUs BCEX TEM yueOHOro Kypca « Airedpa v Hauajga MaTeMaTUYECKOTO aHAIM3a.

Ha u3ydenue yaeOHoro Kypca «Anredpa u Hadajia MaTeMaTHYECKOT0 aHaau3a» oTBoauTces 272 vaca: B 10 kitacce — 136
yacoB (4 yaca B Hezelnto), B 11 kmacce — 136 gacoB (4 yaca B HEZIEIHO).



COAEPKAHUE OBYUEHUASA
10 KIJIACC

Yucaa 1 BBIYMCICHUA

PaunonansHbie yucia. OOBIKHOBEHHBIE M JIeCATUYHBIE IPOOU, MPOLIEHTHI, OECKOHEUHbIE MNEPUOJUYECKUE APOOH.
[Ipumenenue apoOeli U NPOIEHTOB JJIsl PEIICHUS TPUKIIAIHBIX 3a/1a4 U3 Pa3JIMUYHbIX OTpACiei 3HAHUN U pealibHON KU3HHU.

JleiicTBuTenbHbIC Uyncia. PalronanbHble U UppalOHAIbHBIE Ynciaa. Apu(MeTHuyecKue onepanuu ¢ 1eHCTBUTEIbHBIMU
yuciiaMi. MoJyJib I€MCTBUTENIBHOTO YHCIa U ero cBoMcTBA. [IpuOnmkEHHbIC BRIYUCIICHUS, TTpaBUila OKPYTIICHHS, TPUKUIKA
Y OLIEHKA pe3yJIbTaTa BEIYMCICHUI.

Crenenp ¢ uensiM nokazareinemM. bunom Hetorona. Mcnonb3oBanue noaxopsiied (GopMbl 3aUCH JEHCTBUTEIbHBIX
YUCeJI JUIsl pELIEHUS] TPAKTUYECKUX 3a]1a4 U MIPEACTABICHUS TaHHbIX.

Apudmernueckuii KOpeHb HaTypaIbHOM CTEIIEHU U €T0 CBOMCTBA.

CreneHsp ¢ pauMOHaIbHBIM ITOKA3aTEIEM U €€ CBOMCTBA, CTEIEHb C IEUCTBUTEIBHBIM ITI0KA3aTEIIEM.

Jlorapudm umcna. CoiictBa sorapudma. /lecaTnunbie U HaTypaJIbHbIE JIOTapU(PMBI.

CuHyC, KOCHMHYC, TAHI'€HC, KOTAaHI'€HC YHUCJIOBOI'O apryMeHTa. ApPKCHHYC, apKKOCMHYC M ApPKTAHI€HC YHUCJIOBOIO
apryMeHTa.

YpaBHeHUS U HEPABEHCTBA

ToxxnecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb YypaBHEHUs. PaBHOCWIIbHBIE ypaBHEHHUS H
ypaBHEHMs-ciencTBusa. HepaBeHCTBO, penieHne HepaBeHC CTBA.

OCHOBHBIE METO/BI PEUICHUS HENbIX U IPOOHO-pAllMOHANBHBIX YPaBHEHUH M HEPaBEHCTB. MHOTrOUYJIEHBI OT OJHOM
nepeMeHHou. JlelieHne MHOTOWIeHa Ha MHOTO4WIeH ¢ ocTaTtkoM. Teopema bedy. MHorowiensl ¢ neiasiMu KodppuimeHTamu.
Teopema Buera.

[TpeoOpazoBanusi YHCIOBBIX BHIPAXKEHUMN, COJEPIKAIINX CTETICHU U KOPHHU.

HppanumonanbHble ypaBHeHUA. OCHOBHBIE METObI PEUICHUS UPPALMOHAIIbHBIX YPAaBHEHU.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEILICHHS NTOKA3aTEIbHbBIX YPABHECHUM.



[IpeoOpa3zoBaHue BbIpaXXEHU, COAEPKALIUX JTOTapU(MBI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI PELICHHSI TOTapU(PMUUECKUX YpaBHEHUI.

OcHoBHblEe TpuroHomerpuueckue ¢opmynbsl. [IpeoOpasoBaHne TPUTOHOMETPUYECKUX BbIpakeHui. Pemenue
TPUTOHOMETPUYECKUX YPABHEHHUM.

Pemrenne cucreMm MMHENHHBIX ypaBHEHHMI. MaTpuiia CUCTEMBI JINHEVMHBIX YpaBHEHUN. ONpenennTeslb MaTpULbl 2X2, ero
Ir€OMETPUYECKUI CMBICI W CBOWCTBA, BBIYMUCIEHUE €r0 3HAYEHUs, NMPUMEHEHUE OIpPEACNUTENS JUIsl PEIICHHUS CUCTEMBI
JVHEMHBIX ypaBHEHUU. PemieHwe NpuKIagHbIX 3a4a4d C IIOMOIIBK) CHUCTEMbl JIMHEWHBIX YypaBHeHHU. HccienoBaHue
IIOCTPOEHHOM MOJIENIN € TOMOUIBIO MaTPUL] U ONPEIEITUTEIIEH.

[TocTpoeHnE MaTEMAaTHYECKUX MOJENEH PEANbHOM CHUTYallMM C MOMOLIBIO YPaBHEHWN M HEpPaBeHCTB. lIpuMeHeHue
YPaBHEHUI M HEPABEHCTB K PEIICHUIO MATEMAaTUYECKUX 3a]a4 U 33/1a4 U3 Pa3IMYHbIX 00JaCTEN HAYKU U pPEabHOM KU3HU.

DOyHKUMH U TPaPUKH

OyHkums, cnocoOwl 3agaHus (yHkiuu. B3aumuHo oOpatHblie dyHknuu. Kommnosumus dyukmui. 'padux GyHKIMM.
OnemeHTapHbIe TpeoOpa3oBaHus rpauKoB PyHKIUH.

ObnacTp ornpeneneHuss 1 MHOXeCTBO 3HaueHu# ¢yHkiuu. Hynu ¢ynkuun. [IpomexyTku 3HakonoctostHeTBa. UETHBIE U
HeuétHble QyHkiuu. [lepuonmueckue ¢yHkiuu. [IpomMexyTKu MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl M MHHHMYMBI
¢dbynkuuu. Hanbosnpiee u HaumMeHsblee 3Ha4yeHust QyHKIMHA HA TPOMEXYTKE.

JIuneiinas, kBagpaTU4yHas U IPOOHO-IMHEHHAS PYHKIMU. DIEMEHTAPHOE UCCIEA0BAHUE U MIOCTPOCHUE UX TPaUKOB.

CrenenHast pyHKIHMS C HATYpaJbHBIM U LIeTbIM Moka3aTeneM. EE cBoiicTBa u rpaduk. CBoiicTBa u rpaduk KOpHS n-oi
CTETEHU KaK (YHKIMU 0OpaTHON CTENEHU C HAaTypaJbHbIM ITOKa3aTeseM.

[TokazarenbHast u jorapupmuyeckas GyHKIUHU, UX cBoWcTBa M rpaduku. McnonszoBanue rpadukoB (yHKIMA A5
peLIeHUs YPaBHEHUM.

TpuroHomeTpruyeckast OKpy>KHOCTb, OIIPEIEIEHUE TPUTOHOMETPUYECKUX (PYHKLIUIA YUCIOBOIO apryMEHTA.

@OyHKIMOHAJIbHBIE 3aBUCUMOCTH B PEAJIbHBIX MpoIleccax U siBieHusAX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4ecKOro aHajamn3a

[TocinenoBaTebHOCTH, CIIOCOOBI 3aaHus MOCae0BaTeIbHOCTEH. MeTo MaTeMaTHYeCKO UHAYKIIMU. MOHOTOHHBIE U
OrpaHUYEHHBIE NTOCIIE0BATENBHOCTH. VICTOpHSI BOSHUKHOBEHHSI MATEMATHUYECKOr0 aHAIN3a KaK aHaJIn3a OECKOHEUYHO MaJlbIX.



Apudmernueckass U reomerpuueckas mnporpeccud. beckoHeuHo yObIBaromias reomerpuueckas mnporpeccus. Cymma
OeCKOHEYHO YOBIBaIOIIEH TIe€OMETpUYECKOM mporpeccuu. JIMHEHHBII M SKCHOHEHUHMANbHBIA pocT. Yucno e. dopmyia
CJI0’KHBIX MPOLIEHTOB. VCrIonp30BaHne IPOTPECCUU ISl PELLICHUS PEalbHbIX 3a7a4 IIPUKIAIHOTO XapaKTepa.

HenpepoiBHble QyHKIIMM ¥ WX cBOMCTBA. TOYKM pa3pbiBa. AcUMNTOTHI TpadukoB ¢yHkmuil. CoiicTBa GyHKIUI
HETMPEPHIBHBIX Ha OTpe3Ke. MeTo/ MHTEpPBAJIOB /Jis PEIICHUs HepaBeHCTB. [IpuMeHeHue CBOMCTB HENMPEPHIBHBIX (YyHKIIHI
JUISL PEIIeHUs 3a1a4.

[lepBass u BTOpas mpousBojHble GyHKIMH. OnpenercHUue, T€OMETPUUYECKUNH U (PU3UYECKUM CMBICI MPOU3BOIHOM.
VYpaBHeHue KacaTelbHON K rpaduKy GyHKIUU.

[IpousBoaHbIe 3eMeHTapHBIX (GYHKIUN. [Ipon3BOIHASI CYMMBI, MPOU3BEEHHUS, YACTHOTO U KOMITO3UITUU (DYHKITUH.

MHo:xecTBa U JIOTMKA

MHoOXecTBO, omepalnuu HaJ MHOXKECTBaMU M MX cBoicTBa. Jnarpammbl Dilniepa—BenHna. IIpumeHeHne TeopeTuko-
MHO>KECTBEHHOT'O arrapara JjIsi ONMUCAaHUs peajbHbIX MPOLECCOB M SIBICHUM, MPU pPEUICHUHU 3aJad U3 JIPYTrux y4eOHbIX
IIPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOTO OOBEKTA, CIEACTBUE, JOKA3aTEIbCTBO, PABHOCUIIbHBIC YPAaBHEHUSI.

11 KJIACC

Yuciia 1 BBIYUCTICHUSA

Hartypanbubie U nensie yucna. [IpuMeHeHue mpU3HAKOB JIETMMOCTU UEIbIX YMCEN, HAUOOJBIIUK OOIIMI JeTuTenh
(manee — HOJI) n nanmenpiiee obmee kpatnoe (manee — HOK), octaTtkoB mo momy:nro, anroputMa EBkimma st pemeHus
3a/1a4 B LIEJIBIX YHCIIAX.

KomrmiekcHble uucna. AnreOpanueckas ¢ TpUrOHOMETpuUueckas (OpMBI  3alMUCH  KOMIUIEKCHOTO — 4YHCIIA.
Apudmerrnueckue onepanuu ¢ KOMIUIEKCHBIMU YKciiaMu. M300pakeHre KOMIUIEKCHBIX YUCENT HAa KOOPJUHATHOU TJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oi cTeneHW W3 KOMIUIEKCHOrO uucia. [[ppuMeHeHne KOMIUIEKCHBIX YMCEN IS PELICHUS
(bU3HYEeCKUX U TEOMETPUUYECKUX 3a]1a4.

YpaBHeHUS U HEPABEHCTBA



Cucrema U COBOKYITHOCTh YPABHEHHI M HEPABEHCTB. PaBHOCUIIBHBIE CUCTEMBI U CHCTEMBI-CIIEICTBUA. PaBHOCHIIBbHBIE
HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUYECKUX YpPaBHEHHH C TOMOIIbIO TPUTOHOMETPUYECKOW OKPY>KHOCTH. Pemienue
TPUTOHOMETPUUECKUX HEPABEHCTB.

OCHOBHBIE METOIbI PEIICHUS OKA3aTEIbHBIX U JIOrapu(PMUUECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBI PELICHHS CUCTEM U COBOKYIIHOCTEH pPAallMOHAIBHBIX, HPPALMOHAIBHBIX, I[OKAa3aTEIbHBIX H
Jorapu(pMUYECKUX YpaBHEHUI.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C ITAPAMETPAMMU.

[IpumeHeHne ypaBHEHHIA, CUCTEM M HEPABEHCTB K PEIICHUI0 MAaTEMAaTUYECKUX 3a/a4 U 33Ja4 U3 pa3Iu4HbIX oOyiacTen
HayKU U pPEalIbHOM KU3HU, MHTEPIPETALHNS ITOJTYUYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPuKH

['padux xomnozunuu pyHkiuil. I'eomeTpuueckre 00pa3bl ypaBHEHUN U HEPABEHCTB HA KOOPJAMHATHOM MIOCKOCTH.

Tpuronomerpudeckue QGyHKIHH, UX CBOHCTBA U TPAPUKH.

['padmueckue MeToAbl pelIeHUs ypaBHEHUM U HepaBeHCTB. [ paduyeckue MeTo bl peleHus 3a1au ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB (YyHKIMA IS MCCIENOBAaHUS IPOIECCOB M 3aBUCUMOCTEH, KOTOpbIE BO3HUKAIOT MpHU
pELICHUH 3aa4 U3 IPYTUX YUYEeOHBIX IPEIMETOB U PEAIbHON KU3HU.

Havasia MaTeMaTH4Ye€CKOI0 aHAJIHU3a

[IpumeneHnne mpou3BOIHON K HCCIEeOBAaHUIO0 (DYHKIIMI Ha MOHOTOHHOCTh U IKCTpeMyMbl. HaxoxaeHre HanOobIiero
Y HAaUMEHBIIETr0 3HAYE€HUN HEMPEPbhIBHON (DYHKIIMU Ha OTPE3KE.

[IppuMeHeHne TPOU3BOMHOM ISl HAXOXKICHUS HAWIYYLIErOo pEUIEHWs B MNPUKIAAHBIX 3a4adax, sl ONpeleTeHUs
CKOPOCTH U yCKOPEHUS Mpoliecca, 3aJaHHOro (hopMynoi min rpadukom.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO TMepBooOpa3HbiX. IlepBooOpasnbie anemeHTapHbIX (yHkIui. [IpaBuia
HAXOXJEHUS IEPBOOOPA3HBIX.

Nuterpan. ['eomeTpuueckuid CMBICI WHTerpaia. BeluucieHue ompenenéHHOro uHrterpaia mno (opmyrne Hprorona-
JleliOHuna.



[IpumeHeHue uHTerpasia s HaXoKIEeHUs IIoWAAei IoCKuX (GUryp u 00bEMOB reOMETPUUYECKUX TElL.
[Tpumepsr pemienuit nuddepeHanbHbIX ypaBHEHUH. MaTemMaTHuecKoe MOJEIMPOBAHUE PEaJbHBIX IPOILECCOB C
MOMOIIBIO U] PEepeHITNATBHBIX YPAaBHEHU.



INTAHAPYEMBIE  PE3VJIBTATBI OCBOEHMA  YVUEBHOI'O  KYPCA  «AJITEBPA W HAYAIJIA
MATEMATHYECKOI'O AHAJIN3A» (YTJIVBJIEHHBIMI VPOBEHL) HA VPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TO3UIMU O0YYaIOMIEeTroCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJI€HA POCCHICKOTO
OOIIECTBa, MPEJACTABICHUE O MATEMAaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NMYHBIX CTPYKTYp, SBICHHM, TMPOLEIYP
IPAXKJIAHCKOTO o0IecTBa (BBIOOPHI, OMPOCHI M JPYroe), yMEHHE B3aUMOACHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUHU C UX PYHKIUSIMU U Ha3HAUCHUEM,;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCHUUCKON TPaKIAHCKON HISHTUYHOCTH, YBAXKEHHS K MPOIUIOMY W HACTOSIIEMY POCCHUCKOMN
MAaT€MAaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUXKEHUSIM POCCUHUCKUX MATEMAaTHUKOB M POCCUHUCKON MATEMAaTHUYECKOU IIKOJIBI,
MCIIOJIb30BaHUE ATUX JOCTIKEHUHN B IPYTUX HAyKaX, TEXHOJIOTUSX, chepax IKOHOMUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHUHCKOro Hapoaa, chOpMHPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO
MOBE/ICHUS, CBI3aHHOTO C MPAKTUYECKUM MIPUMEHECHUEM JIOCTHXKEHU HAYKH U ACATEIbHOCTHIO YYEHOTO, OCO3HAHUE JTUYHOTO
BKJIa/ia B IOCTPOCHHUE YCTOWUMBOTO OYIyIIETro;

4) 3cTeTHYeCKOr0 BOCTIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIFOYAs ICTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00bEKTOB, 3aj1a4, PEIICHH,
pacCyX1€HU, BOCIPUUMYUBOCTh K MAaTEMAaTUYECKUM ACIIEKTaM Pa3JIUYHbIX BUJIOB UCKYCCTBA;

5) pu3n4YecKOro BOCIUTAHUSA:

c(hOpMHUPOBAHHOCTh YMEHHS TNPUMEHAThH MaTEMaTHYCCKHME 3HAHWS B MHTEpEcax 3/I0pOBOr0 M 0Oe3omacHOro olpasza
’KU3HU, OTBETCTBEHHOE OTHOIIECHUE K CBOEMY 3JI0POBbBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEIKUM 3aHATHI U OTIIbIXA,



peryispHas (Qu3nueckas aKTUBHOCTH), (U3UYECKOE COBEPIICHCTBOBAHUE MPH 3aHATUSIX CIOPTUBHO-03/I0POBUTEILHOMN
JIeSITEIHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TPYyAYy, OCO3HAHHME IIEHHOCTH TPYAOJIIO0Us, HHTEpEC K pasIudHbiM cdepam mpodeccruoHaaIbHON
NEATeIbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOM M €€ NPWIOKECHHUSIMU, YMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP OymyIieit
npodeccut ¥ peanu3oBBIBATH COOCTBEHHBIC >KM3HEHHBIC IUIaHBI, TOTOBHOCTh M CIOCOOHOCTh K MaTEeMaTHYECKOMY
o0pa3oBaHHI0 M camM000Opa3OBaHUIO HAa MPOTSHKCHWH BCEH KWU3HM, TOTOBHOCTh K AaKTHBHOMY YYacCTHIO B PCIICHHH
MPAKTHYECKUX 3aJ1ad MaTeMaTHIECKON HAMPaBICHHOCTH;

7) 3K0JIOTN4eCKOTr0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTh DKOJIOTHUECKOW KYJIbTYpbl, NMOHUMAHWE BIUSHUS COIMAIBHO-DKOHOMHYECKUX IPOIECCOB Ha
COCTOSIHUE MPUPOTHON U COIMATBHOMN Cpe/ibl, 0CO3HAHHE TJI00ATBLHOTO XapaKTepa dKOJOTHYECKUX MPOoOIeM, OpUEHTAlUs Ha
MIPUMEHEHUE MaTEeMaTUYECKUX 3HAHUU JUIsl pelieHus 3ajJad B 00JaCTU OKpY’Karolleld Cpejabl, TUIAHUPOBaHUE TOCTYIKOB U
OLICHKH MX BO3MOYHBIX MOCIEICTBUM JIJIs1 OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOr0 NO3HAHHUSA:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAyKH W OOIIECTBEHHOM
MIPaKTUKU, IOHUMaHHue MaTeMaTHYeCKON HaAyKU Kak c(epbl YEIOBEUECKON JIeATEIbHOCTH, TANOB €€ pa3BUTUS U 3HAUMMOCTH
JUIS pa3BUTHSI LUBWIM3ALMM, OBJAJEHUE SI3HIKOM MATEMaTUKU U MaTeMAaTHYECKOM KyJIbTYpOW KakK CpPEJCTBOM IO3HAHUS
MHpa, TOTOBHOCTh OCYILIECTBIISITh IPOCKTHYIO U UCCIIEIOBATENIbCKYIO JIEITEIbHOCTh MHANBUIYATIBHO U B TPYIIIIE.

METANPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTe/ibHBIE YHUBEPCAJIbHbIE YYeOHbIE 1eCTBUSA
ba3oBble jornueckue aeiicTBMs:
BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHbIC NMPU3HAKA MATEMATHYECKUX OOBEKTOB, MOHSATHI, OTHOIICHUN MEXKIY
MOHATUSMU, (OPMYITUPOBATH OMpPEAEICHUs MMOHSATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiacCU(DHUKAIMK, OCHOBAHHUS
J1s1 0000IIEHUS U CpaBHEHUS, KPUTEPHUH IIPOBOJIUMOTO aHAIN3A;



BOCIIPUHUMATh, (POPMYIHPOBATh U NPEOOPa30OBBIBaTh CYKIEHUS: YTBEPAUTEIbHbIE M OTpUIATENIbHbIE, €IMHHYHBIE,
YacTHBIE U 001IKe, YCIOBHEIE,

BBISIBJISITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOpeurs B (PaKkTax, JaHHBIX, HAOMIOACHUSIX U
YTBEPKACHUSX, IpeularaTb KPUTEPUH JUISl BBISIBICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUNH;

JIeNaTh BBIBOJIBI C MCIIOJb30BAHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHAYKTUBHBIX YMO3aKIIOUECHUN, YMO3aKIIOUEHUN
110 AHAJIOTUH;

IIPOBOJUTH CAMOCTOSATENIBHO J0KA3aTENbCTBA MATEMAaTUYECKUX YTBEPKACHUH (TIPSIMBIE U OT IPOTUBHOTO), BBICTPAaUBATh
apryMEHTalUIO0, IPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOJIBL;

BBIOMpATh CHOCO0 pelieHus yd4eOHOM 3anayu (CpaBHHUBAaThb HECKOJBKO BApHUAHTOB pEIIEHUs, BbIOMpaTh HauOoliee
HNOAXOSIINNA ¢ YYETOM CaMOCTOATEIBHO BBIIEJIEHHBIX KPUTEPHUEB).

ba3oBrble uccienoBarejbckue AeicTBUA:

UCIIOJIb30BaTh BOMIPOCHl KAK HCCIIEAOBATEIbCKUN MHCTPYMEHT MO3HaHUA, (OPMYIHPOBATh BOINPOCHI, (PUKCUPYIOLIUE
POTUBOpEYHE, MPOOIEMy, YCTaHABIUMBATh HCKOMOE U JAaHHOE, ()OPMHUPOBATH TMIIOTE3Y, aPIYMEHTUPOBATh CBOIO MO3ULIHUIO,
MHEHUE;

IPOBOJUTH CaMOCTOSITENIbHO CIJITAHUPOBAHHBIA HKCHEPUMEHT, MCCIEJIOBAaHUE [0 YCTAHOBJIEHHIO OCOOEHHOCTEH
MaTEMaTHYECKOT0 OOBEKTA, SIBJIICHUS, IPOLIECCA, BBISBICHUIO 3aBUCUMOCTEN MEXly 00bEKTAMHU, SBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOATENBHO (hOPMYJIMPOBaTh 0OOOIIEHHS U BBIBOJIBI IO PE3YJIbTATAM MPOBEAEHHOIO HAOJIIOICHUS, UCCIIEIOBAHNUS,
OLIEHUBAThH JOCTOBEPHOCTD MOJYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 00OOIICHMIA;

IIPOTHO3UPOBAaTh BO3MOXXHOE PA3BUTHE IIPOLIECCA, A TAKXKE BBIIBUIATh IMPEANOJIOKEHHUS O €r0 pa3BUTUM B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmanmeii:

BBISBJISITH Je(UIIUTHI HH(GOPMALINH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U [T pEIICHUS 3a/1a4H;

BbIOMpaTh UHPOPMAIIUIO U3 UCTOYHUKOB Pa3IMUHBIX TUIIOB, aHAJIM3UPOBATh, CUCTEMAaTU3UPOBATh U UHTEPIIPETUPOBATD
MH(GOPMAIMIO PA3IMYHBIX BUAOB U (OPM IPEICTABICHNUS;

CTPYKTYpPHUPOBaTh HHPOPMALIMIO, IPEACTABIATH €€ B pa3IMUHbIX (pOpMax, UIUTFOCTPUPOBATH IpapUUECKH;

OLIEHUBATh HAAEKHOCTh HH(OPMALIUY IO CAMOCTOSTENBHO CPOPMYITUPOBAHHBIM KPUTEPHSIM.



KoMMmyHuKaTHBHbBIE YHHBepPcaibHbIEe YUueOHbIe JAelicTBUSsA

OOmenmne:

BOCIIPUHUMATh U (POPMYITUPOBATH CYKJICHHS B COOTBETCTBHH C YCIOBHUSAMHU U ICIISIMH OOIICHUS, ICHO, TOYHO, TPAMOTHO
BBIPAKATh CBOIO TOYKY 3pPEHUS B YCTHBIX W IMHUCBMEHHBIX TEKCTaX, JaBaTh TOSCHEHHS IO XOIy pEIICHUS 3aayH,
KOMMEHTHUPOBATH TOJYYCHHBIN PE3YJIbTAT;

B X0JI¢ 00CYXICHUS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMOM TEMBbI, IPOOIEMBbI, pelIaeMOn 3a7a4H, BLICKa3bIBATh
U7ICH, HaIlCJICHHBIC Ha IMOMCK PEIICHHUsS, COIMOCTABIATh CBOU CYXKICHUS C CYXKICHUSIMH APYTMX YYaCTHUKOB JIHAJIOTa,
OoOHapY>KUBATh PA3JIMUNE U CXOJCTBO MO3UINHI, B KOPPEKTHOU (hopMe GOpMyITHpOBATh PA3HOTIIACHS, CBOU BO3PAXKEHUS;

MPEJICTABIIATh PE3yJIbTAThl PEIICHUS 3aJadd, SKCIEPUMEHTa, WCCIECIOBAaHUS, TMPOEKTa, CAMOCTOSTEIHHO BHIOMPATH
dbopmaT BBICTYIUICHHUS ¢ YIETOM 3aJ1a4 IIPE3CHTAIIMU U OCOOCHHOCTEH ay IUTOPHH.

PerynsiTuBHbIE YHMBepcaJbHbIe YieOHbIE NeiCTBUSA

Camoopranusanus:

COCTaBJISITh IUIAH, AJTOPUTM pEUIeHUs 3aJadyd, BbIOMpPATh CHOCOO pElICHUsT ¢ y4ETOM MMEIONIUXCS PECYypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTUPOBATh i KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIQJIETh HABBIKAMH TMO3HABATEIHLHON peIeKCUM KaK OCO3HAHUS COBEPIIAEMbBIX JEHCTBUI U MBICIUTEIBHBIX MPOIECCOB,
UX pe3yJbTaTOB, BIAJAETh CIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJISI MpoLecca U pe3yibTaTa PElIeHUs MaTeMaTH4eCKOM
3a/1auu;

NpEeABUJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh MPH PELICHUH 3aJa4l, BHOCUTh KOPPEKTHUBBI B JCSITEIBHOCTh Ha
OCHOBE HOBBIX OOCTOSITEIILCTB, IAaHHBIX, HAWJIEHHBIX OIIUOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pe3yJibTaTa IEIM M YCIOBHUSIM, OOBSCHATH MNPUYUHBI JOCTHUKEHUS WIU HEIOCTUXKCHUS
PE3YNIbTATOB JIEATEILHOCTH, HAXOIUTH OMIMOKY, TaBaTh OICHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHASl 1eATEJILHOCTD:



MOHMUMAaTh W WCITOJIB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUAYyATbHOW pabOTHI MPH PEIICHUH YYCOHBIX 3ajad,
MPUHUMATH TIeJIb COBMECTHOM NEATEeIbHOCTH, IIAHUPOBATh OPTAHU3AIMI0 COBMECTHON palbOThI, paclpeesisiTh BUABI padoT,
JIOTOBAPHUBATHCA, 00CYX)IATh MPOIECC U pe3yIbTaT paboThl, 00001IaTh MHEHUSI HECKOIBKUX JIFO/ICH;

y4acTBOBaTh B TPYMIIOBEIX (popmax paboThl (00CYXICHUs, 0OMEH MHEHH, «MO3TOBBIE IITYPMbD) U WHBIC), BBITIOTHATH
CBOIO YacTh pabOTHI 1 KOOPIUHHUPOBATH CBOM JICUCTBUS C IPYTHUMH YICHAMHU KOMaH/IbI, OIICHUBATh KA4eCTBO CBOETO BKJIa/Ia B
OOITUI MPOIYKT MO KPUTEPHUSIM, CHOPMYITUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBHS.

INPEAMETHBIE PE3YJIBTATBI

K koniy ooyuenust B 10 kjacce 0Oy4yaromuiicss MOJYYUT CICAYIOMIUE MTPEAMETHbBIE Pe3yJIbTaThl MO OTJAEIBHBIM TEMaM
paboueii mporpamMMbl yueOHOTo Kypca « Ajiredpa v Havyalla MaTEMaTUYECKOTO aHATTU3ay:

Yuciaa v BBIYUCICHUSA:

CBOOOJHO OMEpUpPOBaATh TMOHATUAMH: PAIMOHAILHOE 4YHUCIIO, OECKOHEYHas mepuoaudeckas JpoOb, MPOIEHTHI,
UppaIMOHAIBLHOE YHCIIO, MHOXKECTBA PAIIMOHAJIBHBIX U JEHCTBUTEIBHBIX YUCEI, MOAYJIb JeHCTBUTEILHOTO YUCIIA,;

MPUMEHSIThH APOOU U MPOIECHTHI JI pElISHUs MPUKIaAHBIX 3a/a4 U3 Pa3IUYHBIX OTpacieil 3HaHUHN U peaIbHOM JKU3HU,

MPUMEHSTh TPUOINKEHHBIC BRIYUCIICHHS, MPABIIIA OKPYTIICHUS, PUKUAKY W OIEHKY PEe3yJIbTaTa BHIYUCIICHHI;,

CBOOOJTHO OMEPUPOBATH TMOHATUEM: CTEMEHb C IEJIbIM IOKa3aTelieM, HCMIOJIb30BaTh MOAXOMASIIYI0 (OpMy 3aIucu
JeWCTBUTEBHBIX YMCEI ISl PEIICHUS TPAKTUUECKUX 3aJ1ay U MPEACTaBICHUS TaHHBIX;

CBOOOJIHO ONEPUPOBATH MOHATHEM: aApU(DMETUUECKUIN KOPEHb HATYPAIIbHOUN CTENEHU;

CBOOOTHO OTIEPUPOBATH MOHSATHUEM: CTEIICHb C PAIMOHAILHBIM TTOKA3aTeIIeM;

CBOOOJTHO OTMIEPUPOBATH MOHATUAMHU: JIOTapU(dM YUCia, TECATUYHBIC U HATypaJIbHbIE JIOTapu(MBbI;

CBOOOJIHO ONIEPUPOBATH MOHATUSIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YMCJIOBOT0 apryMEHTa,

OMEePUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHUCIOBOI'O apryMEHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJTHO OTEpUPOBAThH MOHATHUSAMHU: TOXKIIECTBO, YPaBHEHUE, HEPABEHCTBO, PABHOCUJILHBIC YPABHEHHS U YPaBHEHUS-
CJIC/ICTBUSI, PABHOCUJIbHBIC HEPABCHCTBA,



NPUMEHSTh Pa3JIMYHbIE METOJbl PEHICHUS PAlMOHAIBHBIX U JPOOHO-pAallMOHANBHBIX YPaBHEHUMN, MPUMEHATh METO]l
WHTEPBAJIOB ISl PELLICHNS HEPABEHCTB;

CBOOOJIHO OMNEpPUPOBATH MOHSATUSAMHU: MHOTOYIEH OT OJHOW MEepEeMEHHOW, MHOTOWIEH C LeidbIMU Ko3(duireHTamu,
KOPHM MHOTOWIEHA, IIPUMEHATH JEJICHHE MHOIOYJIEHAa HAa MHOTOWIEH C OCTaTKoOM, TeopeMy be3y m teopemy Buera mis
penieHus 3a1ay;

CcBOOO/IHO OMEpPUPOBATH MOHATHAMH: CUCTEMa JIMHEHHBIX ypaBHEHUH, MaTpHULla, OMPEICIUTENb MATPUIBI 2 X 2 U €ro
TE€OMETPUYECKUI CMBICI, HCIIOJIB30BaTh CBOMCTBA ONpENENUTENss 2 X 2 Uil BBIYMCIEHUS €ro 3HAYEHHUs, NPUMEHSTH
ONIPENEIIUTENN U PELICHUS] CUCTEMBI JMHEHHBIX YPaBHEHWM, MOJECIMPOBATh PEAIBHBIC CUTYAlMHM C ITOMOIIBIO CUCTEMBI
JIMHEWHBIX YPaBHEHUW, WCCIENOBATh IMOCTPOCHHBIE MOJEIN C NMOMOIIBI0O MATPULl U ONPEACIMUTENEH, UHTEPIPETUPOBATH
NOJIyYeHHBI PE3YNIbTAT;

UCITIOJI30BATh CBOMCTBA JACHCTBUMN C KOPHIMU JJIs IpeoOpa30BaHUs BhIPAKCHUM;

BBINOJIHATH PEOOPA30BAHMSI YUCIIOBBIX BBIPAXKEHHM, COIEPIKALUX CTENIEHH C PallMOHAIbHBIM OKa3aTeleM;

MCII0JI30BAaTh CBOMCTBA JIorapu@mMoB AJis peoOpa3oBaHus Jorapu(pMUUECKUX BBIPAKEHHUI;

CBOOOJIHO OTIEpUPOBATH MOHATUSAMU: UPPALMOHAIBHBIC, IOKAa3aTeIbHbIC U JIOrapu(MUIECKUEe YPaBHEHUS, HAXOIUTh UX
PEILIEHHMS C IOMOIIBI PABHOCWIBHBIX IEPEX0I0B WM OCYIIECTBIISISI IPOBEPKY KOPHE;

IPUMEHATHh OCHOBHBIE TPUTOHOMETPUUECKHE (POPMYIIBI AJIsi IPe0Opa30BaHUsl TPUTOHOMETPUUYECKUX BBIPAKEHUH;

CBOOOJHO ONEPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpPaBHEHHUE, NPUMEHSATh HEOOXOIMMbIE (OPMYIbl s
pEILICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKHUX YPABHEHUI;

MOJIEJIMPOBATh peajbHbIe CUTYAlUU Ha A3bIKE alreOpbl, COCTABIATH BbIPAXKEHUS, ypaBHEHHs, HEPABEHCTBA 110 YCIOBUIO
3aJ]a4i, UCCIIEI0BATh IOCTPOCHHBIE MOJIENIN C UCNOIb30BAHUEM allrapara ajareopsbl.

DyHKIUHN U TPaPUKHU:

CBOOOJIHO OMNEpUPOBATh TMOHATUSAMU: (QYHKIMS, CHOCOObI 3amaHus (PyHKUMH, B3aUMHO OOpaTHble (YHKIUH,
KOMITO3UIIMS PYHKIUH, TpaduK GyHKIIMHU, BBITIOIHATh dJIeMEHTapHbIe Tpeo0pa3oBanus rpa@uKoB QyHKIIHIA;

CBOOOJIHO OIEpPUPOBaTh MOHATUSAMHU: OO0JACTh OMNPENEIICHUS W MHOXECTBO 3HAYEHUH (QYHKIMM, HYIU (QYHKIUH,
IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA,;



CBOOO/IHO OMEpUPOBATh TOHATUSAMHU: UYETHBIE M HEUETHBIC (QYHKIMH, TEepUOAWYECKUe (DYHKINU, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLIMH, MAKCUMYMbl MU MHUHUMYMBI (DYHKIHMH, HauOosblliee M HaUMEHbIlee 3HaueHHe (YHKIUU Ha
IPOMEXKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUAMMU: CTETICHHAS (PYHKIMS C HATYpaJbHBIM M ILIEJIBIM MOKa3arejaeM, rpaduk CTerneHHOU
(GyHKUMM C HaTypalbHbIM M II€JIBIM MOKa3aTeneMm, Ipa@uKk KOpHS n-0il cTeneHu Kak (yHKIMH OOpaTHOM CTENEeHU C
HaTYypaJIbHbIM ITOKa3aTeleM;

ONEepUpOBaTh MOHATUSMU: JIMHEWHas, KBaJpaTHyHas W JAPOOHO-TMHEHHass (QYHKIMH, BBIIOJIHATH 3JIEMEHTapHOE
UCCJIeIOBAHNE U MOCTPOCHUE UX IPaUKOB;

CBOOOJIHO OMEpUPOBATh MOHITHSAMH: IMOKa3zaTelnbHas W Jorapudmuueckas (QyHKIMH, WX CBOWCTBa M Trpadukw,
UCTIOJIB30BaTh X IpadUKH JIsl pEIICHUs YPaBHEHUN;

CcBOOOJ/IHO ONEPUPOBATH MOHATHSIMU: TPUTOHOMETPUYECKAs! OKPYKHOCTb, ONPEIENIEHUE TPUTOHOMETPUUYECKUX QYHKIUI
YHCIIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku (GyHKIUN Ui MCCIEAOBAaHUS MPOIECCOB M 3aBUCHMOCTEH MPHU PEIICHUU 3a1ad U3 JAPYTUX
y4eOHBIX MPEAMETOB U peaabHOU KU3HU, BBIpaKaTh (POPMyJIaMU 3aBUCUMOCTH MEXKIY BEJIHMUYNHAMU;

Hauana maTeMaTH4eCKOro aHAIH3A:

CBOOOJTHO OIEPUPOBATH MOHATUSIMH: apupMETHUYecKas U TeOMETpHUUecKas Nporpeccus, OeCKOHEYHO YObIBarolas
reoMeTpUYEeCKas MPOrpeccusi, IMHEHHBIA U SKCIIOHEHIIMATBHBINA POCT, GOopMyJia CIOKHBIX MPOIIEHTOB, HIMETh MPEICTABICHUE
O KOHCTAHTE;

UCIIOJIb30BaTh MPOTPECCUH [Tl PEIICHUS PealIbHbIX 3a]au MPUKIaJHOTO XapaKTepa;

CBOOOJTHO OMEPUPOBATh MOHATHUSIMU: MOCJIEAOBATENBHOCTh, CIIOCOOBI 3aaHUs MOCJIEA0BATENLHOCTEN, MOHOTOHHBIE U
OTpaHUYCHHBIE TIOCIEIOBATEIBHOCTH, MOHUMATh OCHOBHI 3apOXKICHUS MAaTEMaTHUECKOTO aHallM3a KaK aHalin3a OECKOHEYHO
MaJbIX;

CBOOOJTHO OTIEpUPOBATH MOHATUSMU: HETIPEPBIBHBIC (PYHKITUHU, TOUKH pa3pbiBa rpaduka GyHKIMH, ACUMITOTHI Tpaduka
bynxmm;

CcBOOO/IHO OTIEpUPOBATH MOHATHEM: (YHKIIHS, HETIPEPHIBHAS HAa OTPE3KE, IPUMEHATh CBOMCTBA HEMPEPHIBHBIX (QYHKITHI
JUIS pEIlIeHus 3a1a4;



CBOOOJIHO ONEPUPOBATH MOHATUSIMU: IEpBasi U BTOpasi MPOU3BOIHbIC (PYHKIIMU, KacaTeabHas K Tpaguky QyHKIIUU;

BBIYHCIIATh TIPOW3BOJHBIE CYMMBI, TIPOU3BEACHHS, YACTHOTO W KOMITO3HWIIMHM ABYX (YHKIIUN, 3HATh MPOU3BOIHBIC
AJIEMEHTAPHBIX (PYHKITUH;

HCII0JIb30BaTh TEOMETPUUECCKUN U (PU3MUECKUN CMBICIT TPOU3BOIHOM JUISl PEIICHUS 3a/1a4.

MHo:xecTBa U JIOTHUKA:

CBOOOTHO OTIEPUPOBATH MOHSATHUSIMH: MHOXKECTBO, OIIEPAIlMU HaJl MHOYKECTBAMH,

HCTIOJIb30BAaTh TEOPETUKO-MHOXKECTBEHHBIN armapar sl ONMUCAHUS PEAbHBIX MPOIECCOB U SIBJICHUM, NPU PEIICHUU
3a/1a4 U3 APYruX y4eOHBIX NMPEIMETOB;

CBOOOJIHO OINEpPUPOBATH MOHATUSIMU: OIpEJeIcHUEe, TeopeMa, YpaBHEHHUE-CIEACTBHE, CBONCTBO MaTEMaTUYECKOTO
00BbEKTa, J0KA3aTeIbCTBO, PABHOCUJIbLHBIEC YPAaBHEHUS U HEPABEHCTBA.

K koniy ob6yuenus B 11 kjacce oOydJaromuiicss MOJYIUT CISAYIOMINE MPEAMETHBIE Pe3yJIbTaThl IO OTACIBHBIM TeMaM
paboueil mporpaMMbl yueOHOTO Kypca «Alredpa 1 Hayajla MaTEMaTUUeCKOTO aHaTHU3ay:

Yucjaa v BbIYUCJIEHUA:

CBOOOJHO OMEpUPOBaTh MOHSATHUSAMU: HATypaIbHOE M IEJ0€ YHCIO0, MHOKECTBA HATYpajdbHBIX M IICJIBIX YHCE,
MCIIO0JIb30BaTh Mpu3Haku AeauMoct nenbix uucen, HOJl m HOK HaTypanbHBIX 4yuceNl JJIs pelIeHHs 3ajad, NPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OTIEPUPOBAThH MOHITUEM OCTaTKa MO MOJMYJIIO, 3aMUChIBATh HATYPAIbHBIC YUCIIA B PA3TMYHBIX O3UIIMOHHBIX
CHUCTEMAaX CUMCIICHUS,

CBOOOJIHO ONEPUPOBATh TOHATHUAMH: KOMIUIEKCHOE YHCIO M MHOXKECTBO KOMILIEKCHBIX YHCEJ, IPEICTABIAThH
KOMIUICKCHBIE YHCJIa B aJireOpanvdecKoid U TPUTOHOMETPUUYECKOW (popMe, BBIMOJIHATh apuPMeTHUECKUe Onepaluu ¢ HUMU U
n300paxaTh Ha KOOPJUHATHOMN MJIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:

CBOOOJIHO OIEpHUPOBATH MOHATHUSAMH: UppaAIlMOHAJBHBIE, ITOKa3aTelbHbIC W Jorapu(@MUUYECKUEe HEPaAaBEHCTBA, HAXOAUTh
MX PELICHHUS C IOMOIIbI0 PABHOCUIIBHBIX IIEPEXOOB;

OCYILECTBJISITH OTOOP KOpPHEHN MPHU PEIICHUU TPUTOHOMETPUUECKOTO YPABHEHHUS;



CBOOOJHO OMNEPUPOBATH TOHATUEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHATH HE0OXoauMble (DOpMyJIbl Ais
penIeHnss OCHOBHBIX THUIIOB TPUTOHOMETPUYECKHUX HEPABEHCTB;

CBOOOJIHO ONEpPUPOBATH MOHATHSAMH: CUCTEMA M COBOKYIHOCTh YPAaBHEHUH U HEPABEHCTB, PABHOCUIIbHBIE CUCTEMBI U
CUCTEMBI-CJIEACTBUS, HAXOUTh PEIIECHUS] CUCTEMBI U COBOKYMHOCTEN palMOHAIbHBIX, UPPALMOHAJIbHBIX, TOKA3aTENbHBIX U
Jorapu(pMUYECKUX YpPaBHEHHUI U HEPABEHCTB;

pelaTe panroHaibHbIE, UPpPALlMOHATIbHBIC, MTOKA3aTeIbHbIC, JOrapu(MUIECKUE U TPUTOHOMETPHUUECKUE YPaBHEHUS U
HEPABEHCTBA, COACPKALLIME MOLYJIU U ITapaMeTphI;

MPUMEHSTH Tpadrueckre METOIbI IJIsl PEIICHUs YPaBHEHUH U HEPABEHCTB, a TAKXKE 3a/1a4 C IapaMeTpamu;

MOJIEJIMPOBAaTh pealbHble CUTyallud Ha S3bIKE aireOpbl, COCTABISATh BBIPAXKEHUS, YPaBHEHHUs, HEPABEHCTBA U HX
CUCTEMBI II0 YCJIOBHMIO 33JauH, MCCJIEN0BAaTh IIOCTPOEHHbIE MOJEIM C HCIOJIB30BAHMEM alapaTta ajreopsl,
WHTEPIIPETUPOBATD ITOJyYEHHBIN PE3yJIbTAT.

DOyHKUMH U TPaPuKu:

CTPOUThH TpaUKK KOMIO3ULMHU (PYHKIMI C MOMOIIBIO AJIEMEHTAPHOIO MCCIEIOBAHUS M CBOWCTB KOMIIO3UIUHU JABYX
byHKIM;

CTPOUTH F€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HAa KOOPAMHATHOM IJIOCKOCTH;

CBOOOTHO OMEPUPOBATH MOHATUAMHU: TPAPUKU TPUTOHOMETPUUECKUX (PYHKIUH;

NPUMEHSATH (PYHKIMH JIJIs1 MOJIETTUPOBAHMS M UCCIIEOBAHUS PEAIbHBIX MPOIIECCOB.

Hayana MaTeMaTH4eCKOro aHajamsa:

UCIIOJIb30BaTh MPOU3BOAHYIO Ul UCCIIEIOBaHUS (PYHKIIMM HA MOHOTOHHOCTb U SKCTPEMYMBI;

HAXOJUTh HAauOOJIbIIIEE M HAMMEHbBIIIee 3HAaUeHUS (YHKIIUU HETIPEPHIBHON HA OTPE3KE;

WCIIOJIb30BaTh MNPOW3BOAHYIO I HAxXO0XKICHUS HAWIY4YLIEro pPEIICHUS B NPHUKIAAHBIX, B TOM YHUCJIE COLHUAIBHO-
PKOHOMHUYECKUX, 3a/1a4ax, JIsl ONPEEICHHUS] CKOPOCTH U YCKOPEHHUS IMpoliecca, 3aAaHHOr0 GOopMyIION W rpaduKoM;

CBOOOJIHO ONEpUPOBaTh MOHATHSMH: TiepBooOpa3Hasi, ONpeAeNEHHbI MHTErpai, HaXOAUTh MEpPBOOOpPaA3HbIC
AJIIEMEHTAPHBIX (PYHKIMHI U BRIUUCIATH UHTErpai no popmyne Hetotona-Jleitonuiia;

HaXOJUTh IO MIIOCKUX (UTYP U OOBEMBI TEJl C TOMOILIBIO HHTETPAJIa;

UMETh MPEACTABICHUE O MAaTEMAaTHUECKOM MOJICITMPOBAHUH HA IpUMEpE cocTaBieHUs Tu(epeHINaTbHBIX YpaBHEHU;



peiiaTth IMPUKIIAJHBIC 3aJladud, B TOM YHUCJIC COIHAJIbHO-OKOHOMHYCCKOIO M (1)I/I3I/I‘I€CKOFO XapakTepa, CpeacTBaMu
MAaTECMATHYCCKOI'O aHaJIMn3a.



TEMATHUYECKOE IIVTAHUPOBAHHUE

10 KJIACC
Ne i/ HaunmMeHoBaHue pa3/iesioB U TeM KosmmuecTBo yacos DieKkTponHbie (LHPPOBDIE)

MpOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
MHOXECTBO NEHCTBUTEIbHBIX YHCEIL.

| MHorowieHsl. PaninoHanbHbIe ypaBHEHUS 4
1 HepaBeHCTBA. CUCTEMBI JIMHEHHBIX
ypaBHEHUH

) Oyukiun 1 rpadpukn. CreneHHas 12
GYHKIMS C LeIbIM IToKa3aTesleM

3 Apudmernueckuii KOpeHb N-0il CTENEeHN. 15
WppauronanbHble ypaBHEHUS

4 [ToxazarenbHas Qynkuus. [lokazaTenbHbie 10
ypaBHEHUS

5 Jlorapudmuueckas GyHKIHUS. 18
Jlorapudmuueckue ypaBHEHUS

6 TpuroHomMeTpuuecKue BIPAXKEHUS U 2
ypaBHEHUS

7 [TocnenoBaTenbHOCTH U IPOTPECCUU 10
Henpepsisubie pynkuun. [IpousBoanas 20

9 [ToBTOpeHue, o606meH1:Ie, 5
cHUCTEeMaTH3alus 3HaHUU

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 136




11 KVIACC

HaumeHoBaHue pa3iesioB U TeM

KoauuyecTBo 4acoB

duekTpoHHbIe (LM pOBbBIE)

Ne m/m NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
| I/IccneHOBaHI:Ie (GYHKIHIHA ¢ TTOMOIIIBIO )
IIPOU3BOIHOMN
2 [TepBooOpazHas U UHTETPAT 12
3 ['paduxu TpUroHoMeTpUYeCKUX QYHKIUH. 14
TpuroHomeTpudyecKkue HEpaBEHCTBA
4 HppaunoHanabHble, MOKa3aTeIbHbIE U 24
JorapupMuyecKre HepaBeHCTBA
Kommiekcusle yncia 10
6 Harypasbnsle u niensie yucia 10
Cucremsl paliMOHaIbHbIX,
7 UPPALMOHAJIBHBIX [T0KA3aTENbHBIX U 12
JOrapuPpMHUUYECKIX YpaBHEHUI
8 3aga4m ¢ mapaMeTpaMmu 16
9 [ToBTOpeHue, O606IIIGHI:I€, 16
cucTeMaTH3alus 3HaHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136
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