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HOACHUTEJBbHASA 3AIINCKA

YueOHblii Kypc «Anrebpa M Hayajla MaTEMaTHUYECKOrO aHAIMW3a» SIBISETCS OJHUM W3
HamOoJee 3HAYMMBIX B TMPOTPaMME CpPEIHEro oOIero oO0pa3oBaHUs, MOCKOIBKY, C OTHOM
CTOPOHBI, OH O0€CIEYMBAET HMHCTPYMEHTAIbHYIO 0a3zy JUIi H3Y4YEHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpCOB, a C APYroil CTOpOHBI, (HOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIIIJICHHE
oOyyarolmuxcsi Ha YpPOBHE, HEOOXOJMMOM i OCBOCHHS HHGOpPMATHUKH, OOLIECTBO3HAHMS,
UCTOPHUH, CIIOBECHOCTH U JPYrHMX JUCHMIUIMH. B paMkax paHHOro ydeOHOTro Kypca
oOyJaroluecsi OBIAJEBAIOT YHUBEPCAIBHBIM  SI3BIKOM COBPEMEHHOH HayKd, KOTOpas
(dbopMynupyeT CBOM JIOCTHKEHHUSI B MaTeMaTU4YeCcKoi popme.

YueOHblii Kypc anreOpbl M Havyajdl MaTeMAaTUYECKOTO aHallu3a 3aKJIaJbIBA€T OCHOBY JUIS
YCIICUITHOTO OBJIAJICHMSI 3aKOHAMU (DM3WKU, XUMHUU, OMOJIOTUU, TOHUMAHUSI OCHOBHBIX TCHICHITUI
pa3BUTUS YKOHOMUKH U OOIIECTBEHHOH >KM3HH, MO3BOJISICT OPUEHTHUPOBATHCS B COBPEMEHHBIX
UUGPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUAX, YBEPEHHO MCIIONb30BaTh MX JUIS JalbHEHIIEro
o0pa3oBaHMs U B TOBCEIHEBHOM XU3HU. B TO e Bpemst oBlafieHre aOCTPaKTHBIMU U JIOTHYECKH
CTPOTUMH KOHCTPYKIHUSMHU alNreOpbl 1 MaTeMaTHYECKOTO aHajli3a pa3BUBAaeT YMEHHUE HAXOIUThH
3aKOHOMEPHOCTH, OOOCHOBBIBATh HWCTHHHOCTb, JIOKA3bIBaTh YTBEPKICHHS C IOMOUIBIO
UHAYKIMM M PACCYKIaTh JEAYKTUBHO, UCIOIb30BaTh O00O0OIIEHHE M KOHKPETHU3AIHIO,
abcTparupoBaHue U aHAJIOTHIO, POPMHUPYETKPEATUBHOE U KPUTUUIECKOE MBILIUICHHUE.

B xoxe u3ydenus ydeOHOro kypca «Anrebpa M Hayaisa MaTEeMAaTUYECKOTO AaHAIM3a»
oOydaroluecs: TOMy4YaloT HOBBIM OMNBIT PEIICHUS MPHUKIAIHBIX 33a4, CAMOCTOSTEIbHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKHX MOJEICH pEaNbHBIX CHTYallMii, WHTEPIPETAIlNH TOTYyICHHBIX
pelIeHHid, 3HAKOMSATCS C MPUMEpPaMH MaTEMaTHYeCKHX 3aKOHOMEPHOCTEH B MPHPOJE, HAYKE U
HCKYCCTBE, CBBIAAIOIIMMHCS MaTEMAaTHYECKHUMH OTKPBITUSMU U UX aBTOPaMHU.

VY4eOHblii Kypc o0nanaeT 3HAYUTENBHBIM BOCHUTATENBHBIM MOTEHLIUATIOM, KOTOPBII
peanu3yercss Kak yepe3 y4eOHbBIM Marepuan, CrnocoOCTBYIOIMK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaK U 4epe3 crneuuuky yduyeOHOW JIeATeIbHOCTH, TpeOyromien
MPOJOKUTENIFHOM  KOHLIEHTPAllUd  BHHUMAaHUS, CAMOCTOSITENIBHOCTH, AaKKYpPaTHOCTH H
OTBETCTBEHHOCTH 3a MOJTYYCHHBIN pe3ysbTar.

B ocHoBe meTonuku oOydeHust anreOpe M HadajaM MaTEeMaTHYECKOro aHaliu3a JIEKUT
NEeSTeILHOCTHBIN TIPUHITUT O0yYSHUSI.

B ctpykType ydeOHOrO Kypca «Anredpa v Havyala MaTeMaTHYeCKOT0aHAIN3a BBIIEICHbI
CIIEyIOIINEe COJEp)KATENbHO-METOANYecKre NUHUM: «YUucna u BbeIYUCIEHUs», «DYyHKIUU H
rpadgukn», «YpaBHEHUSI U HEpaBeHCTBay, «Hauana maremarnueckoro anaimzay», «MHOXecTBa
U Joruka». Bce ocHOBHbBIE



COJZIEPIKATEIIEHO-METOJUUECKUE JIMHUHM HW3YYalOTCsl Ha TMPOTSHKCHWH JBYX JIET OOydYeHHs Ha
YpOBHE cpenHero oOmero oOpa3oBaHUsi, €CTECTBEHHO JOIOJHSS APYTr APYyra M MOCTEIEHHO
HACBIIIASICh HOBBIMU TeMaMH M pa3fenaMu. J[aHHBIN y4eOHBIN Kypc SBISETCS MHTETPATHBHBIM,
MMOCKOJIbKY OOBEIUHSET B ceOe ColepikaHne HECKOJIbKMX MATEMaTHYECKUX IWCIMIUINH, TaKUX
Kak anreOpa, TPUTOHOMETpHs, MAaTEeMaTHYECKUH aHAU3, TEOPHS MHOXKECTB, MaTeMaTHUYECKas
noruka W gpyrue. Ilo mepe Toro kak oOydaromipecs OBJaJIeBalOT BcE Oojiee IMIMPOKUM
MaTEeMaTHYECKUM anmapaToM, y HHUX TOCIEI0BATEIEHO (DOpPMHUpPYETCS U COBEPIICHCTBYETCS
YMEHHE CTPOUTh MATEMATHUYECKYI0 MOJENIb pPEaJbHOM CHTyallMH, M[PUMEHSITh 3HAHUS,
MOJydeHHbIE  TPM  WM3YYCHUH  y4eOHOTO  Kypca, I PEHICHUS  CaMOCTOSITEIbHO
cOpMyIMPOBaHHOW MaTeMaTHYECKOW 3aauHl, a 3aTeM WHTEPIIPETUPOBATh CBOW OTBET.

CogepxarenpHO-MeTOAMYECKass  JuHHS  «Yucaa W BBIYHCICHUS)  3aBEpIIACT
(dbopMHpOBaHHE HABHIKOB HCIIOJIb30BAHMS JCHCTBUTEIBHBIX YHCEN, KOTOPOE OBUIO HAa4yaTo Ha
YpPOBHE OCHOBHOTO 00ImIero oopazoanusi. Ha ypoBHe cpemHero oomiero oOpa3oBaHHsi 0co00e
BHUMaHUE YACNsIeTCs (OPMUPOBAHUIO HABHIKOB PAIIMOHATBHBIX BBIYHUCICHHMA, BKIIOYAIOIINX B
ce0sl UCTIONIb30BaHUE PA3IUYHBIX (OPM 3aMUCU YUCIA, YMEHHUE JIeNaTh MPUKUAKY, BBITOTHSITH
NpUOIMKEHHBIC BBIYUCIICHHUS, OIICHUBATh YHCIIOBBIC BRIPAXKCHHUs, Pa0OTaTh C MATEMATHUECKUMHU
KOHCTaHTaMH. 3HaKOMbIe OOY4YarOIIMMCS MHOKECTBAa HATypalbHbBIX, LIETBIX, PAlMOHAIBHBIX U
JNCHCTBUTEILHBIX YHCE JTOTIOMHSIOTCS MHOXKECTBOM KOMILUIEKCHBIX YHCeN. B KakIoM W3 3THX
MHOKECTB PAaCCMaTPUBAIOTCSI CBOMCTBCHHBIE MY CHEIU(PUICCKUE 3a]Ja9H ¥ OTICPAITHH: JCIICHHUE
HAIleJI0, OIEPUPOBAaHUE OCTaTKAMU Ha MHOXECTBE IIEJBIX 4YKCEJI, OCOObIe CBOWMCTBA
palMOHAIBHBIX U MPPAUOHAIBHBIX YUCEll, apu(METHUYCCKUE ONEpPAIK, a TAKXKE H3BJICUCHHE
KOpDHS  HATypaJbHOW CTENIEHW HAa MHOXKECTBE KOMIUIGKCHBIX  dHCel.  bmaromaps
MOCJICIOBATEIbHOMY  PACIIMPEHUI0  Kpyra HUCHOJB3YyeMBIX YHCET M 3HAKOMCTBY C
BO3MOYKHOCTSIMHM MX TIPUMEHEHUS JJIs1 PEIICHHS Pa3JInYHbBIX 33714 (OPMUPYETCS MPEIICTABICHUE
0 €JIMHCTBE MaTEMATHUKH KaK HAYKH M € POJIU B TIOCTPOCHUHU MOJIEIICH pealbHOTrO MUPA, IUPOKO
UCTIOJNB3YIOTCS 0000IIeHNEe HKOHKPETHU3ALHSI.

Jluaus «YpaBHEHUS U HEPABEHCTBA» peaM3yeTcs Ha MPOTSHKEHUU BCEro OOydeHHs Ha
YpOBHE CpeaHero oOmiero oOpa3oBaHMs, TIOCKOJNBKY B KaxkaoMm pazaene IIporpammer
MPEIYCMOTPEHO PEIICHHE COOTBETCTBYIONMX 3a/1ad. B pesynprare oOydaromyecs OBIaeBAOT
Pa3IMYHBIMH  METOJaMHU  PCIICHUS  PAMOHAIBHBIX, HPPANHOHAIBHBIX, ITOKA3aTEIbHBIX,
Jnorapu(MUUECKUX U TPUTOHOMETPUUYECKUX ypaBHEHUI, HEPABEHCTB U CHUCTEM, a TaKKe 3a/ad,
cofiepkamux mnapaMmerpsl. [lomydeHHBIE yMEHHS HIMPOKO HCIONB3YIOTCS MPU HCCIEAOBAHUU
(GYHKIIUH ¢ TTIOMOIIBIO MPOW3BOJIHOM, MPH PEIICHUN TPUKIIATHBIX



3ala4 M 3a7ad Ha HaxoXKJeHHe HauOONIbIIMX M HAUMEHbIIUX 3HaueHUd (yHKuuu. [lanHas
coJiepKaTeNbHas JIMHUS BKIIIOYaeT B ce0s Takke (GOpMHUpPOBAHHE YMEHUU BBIOJIHATH Pacu&Th
no ¢opmynaM, mpeoOpa3oBaHUs PAMOHAIBHBIX, HUPPALMOHATBHBIX M TPUTOHOMETPHUYECKUX
BBIPKEHUH, a TaKXKe BBIPAKCHUU, COJEPIKAIIMUX CTETIICHH U JiorapudMbl. brarogaps n3y4eHuro
anredpanveckoro Martepuaiga MPOUCXOIUT JalbHEWIee pa3BUTUE AINTOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUIEHUS 00y4aroImUXCs, POPMUPYIOTCS HABBIKU JEAYKTUBHBIX PACCyKICHUM,
paboThI ¢ CUMBOJIBHBIME (pOpMaMH, MPEICTABICHHS 3aKOHOMEPHOCTEH 1 3aBUCHMOCTEN B BUJIE
paBeHCTB M HepaBeHCTB. AureOpa mpeiaraer >QQeKTHBHbBIE MHCTPYMEHTBI Ui PELICHUS
MPAKTUYECKUX M €CTECTBEHHO-HAYYHBIX 3a/lay, HarJISIHO JIEMOHCTPUPYET CBOM BO3MOKHOCTH
KaK sI3bIKa HAYKH.

CopnepxaTenpHo-MeToAnYecKass JTUHUS «DYHKIUU U TpapUKU» TECHO MEperuieTaeTcs ¢
OPYTMMU  JMHUSIMH ~ y4eOHOrO  Kypca, IIOCKOJIbKY B  KAaKOM-TO  CMbICJIE  3aJaéT
MOCIIEZIOBATEILHOCTh ~ M3Y4YEHHUS  Marepuana. VI3yueHue  CTENEeHHOHM, IOKa3aTeNlbHOM,
Jorapu(pMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIUI, UX CBOMCTBH rpa)uKOB, HCIOIH30BaHNE
(GyHKIMN 1715 pelIeHus 3a/1a4 U3 APYruX y4eOHbBIX IPEAMETOB U PEaTbHOM KU3HU TECHO CBSA3aHO
KaK C MaTeMaTUYECKUM aHAIM30M, TaK M C pElICHHEeM YypaBHEHHH W HepaBeHCTB. [Ipu stom
00JbIIOE BHUMaHUE yaenseTcss (OpMUPOBAHUIO YMEHHUsS BbIpakaTh (HOpMynamMH 3aBUCUMOCTHU
MEXy pa3jIMYHBIMU BEIMYMHAMH, UCCIIEAOBATH MOJTY4YEeHHBIC (DYHKIIMH, CTPOUTH UX TpaduKH.
Marepuan STOW COAEpXKaTelNbHON JMHUM HAleJIeH Ha pa3BUTHE YMEHUH W HaBBIKOB,
MO3BOJISIIOIIMX ~ BBIPAKATh 3aBUCHUMOCTH MEXIy BEIUYMHAMU B pa3iudHoil  Qopme:
aHaIMTUYeCcKoi, Tpaduueckod u cioBecHOM. Ero wu3yueHue cmocoOCTBYeT pa3BUTHIO
QITOPUTMHUYECKOTO MBIIIJIEHUS], CIIOCOOHOCTU K 0000ILEHNIO0 U KOHKPETU3ALMH, HCIIOJIb30BaHUIO
AHAJIOTUH.

CopepxarenpHas nuHua «Hauana mMaTemMaTHUeCKOro aHallM3a» MO3BOJSET CYIIECTBEHHO
pacmupuTh KPyr Kak MaTeMaTU4YeCKUX, TaK M MPUKIATHBIX 3aj7a4, TOCTYIHBIX 00Yy4aroIuMcs,
TaK KaK y HHUX IOSBISIETCS BO3MOXKHOCTh CTPOUTHTPA(PHUKH CIOXKHBIX (YHKIUH, OMPEACIATh UX
HanOONbIIMEe W HAMMEHBIINE 3HAYCHUS, BBIYUCIATH IUIOMAnd GUryp u oObEMBI TeJ, HAXOAUTh
CKOPOCTHM M YCKOpeHMs TmporeccoB. JlaHHas cojep)kaTesbHasi JUHUS OTKPHIBA€T HOBBIE
BO3MOYKHOCTH TIOCTPOCHHS MaTeMaTHYeCKUX MOJeJIed pealbHBbIX CHUTyaluid, I03BOJISET
HAXO/JWTh HAWIydlllee pPEHIeHWe B MPUKIAJHBIX, B TOM YHCIIE COIHAIBbHO-D)KOHOMHYECKHX,
3ajayax. 3HAKOMCTBO C OCHOBaMH MaTeMaTHYECKOI'O aHajgh3a CIOCOOCTBYET pa3BUTHIO
abCTpakTHOro, (OPMAIBLHO-IOTUYECKOI0 U KPEaTUBHOTO MBILIUIEHHS, (POPMHUPOBAHUIO YMEHHM
pacrio3HaBaTh MpOSBICHHS 3aKOHOB MaTeMAaTHKW B HayKe, TEXHHKE U HCKYCCTBE.
OO6yuaromuecs y3HaAKT O



BBIJIAIONINXCS pe3yJIbTaTaX, MOJTYYECHHBIX B XOJE Pa3BUTHsS MAaTEMaTHKH KakK HayKH, U 00 UX
aBTOpax.

ConepxaTenpHO-MeTOAMYeCKast JTHHUSA «MHOXecTBa M JIOTHKa» BKJIKOYAeT B ceOs
AJIEMEHTBl TEOPUM MHOXKECTB M MaTeMaTHYECKOW JOTMKH. TeopeTMKO- MHOXKECTBEHHBIC
MPEJCTaBICHUS MPOHMU3BIBAIOT BECh KypC IIKOJIBHOM MaTeMaTHKW M TpelylararoT Hamboiee
YHHUBEPCAIBHBIN SI3bIK, OOBEAMHSIONIMA BCE pa3leiibl MaTeMaTHKH W €€ TPUIOKCHUH, OHH
CBSI3BIBAIOT pa3HbIC MaTEMATUYCCKHEIUCIIUILTUHBI U UX MPUIIOKEHUS B eauHOe 1ienoe. [Toatomy
BXHO JaThb BO3MOXKHOCTh OOydaromieMmycss MOHHMAaTh TEOPETUKO-MHOKECTBEHHBIH S3bIK
COBPEMEHHOW MaTeMaTHKH M HCIOJIb30BaTh €ro JJs BBIPAXKCHUS CBOUX MbICHEH. Jpyrum
Ba)XHBIM IPH3HAKOM MaTEMaTHKH KaK HAyKH CIICIyeT MPH3HATh CBOWCTBEHHYIO €l CTPOTOCTh
00OCHOBaHHUH U CJICIOBAHHUE ONPEIEIEHHBIM IIPAaBUIIaM TIOCTPOCHHUS JI0KA3aTEIbCTB. 3HAKOMCTBO
C DJIEMEHTAMU MAaTEMaTUYECKOH JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUECKOTO MBIIIICHHUS
00yJaromuxcs, MO3BOJSIET UM CTPOUTH CBOM DPACCYXICHUS HA OCHOBE JIOTHUECKUX IPaBHIL,
(bopMHpyeT HABBIKA KPUTUYECKOTO MBIIIIJICHHS.

B yueOHOM Kypce «AunreOpa W Hayajla MaTeMaTUYECKOTO aHAJIM3a» MPUCYTCTBYIOT
OCHOBBI ~ MAaTEMaTHYECKOTO  MOJAEIHPOBAHUSA,  KOTOPBIE  TPU3BAaHBI  CIIOCOOCTBOBATH
(OpMHPOBAHMIO HABBIKOB IMOCTPOCHHSI MOJEIEH peajbHBIX CUTYaIldil, HCCIEAOBAHUS 3THUX
MoOJIeNIell C TOMOUIBIO ammapara ajreOpsl ¥ MaTeMaTHYecKOro aHalln3a, WHTEPIpETaluu
MOJYYCHHBIX PE3yJIbTaToOB. Takue 3aJaHus BIUICTEHbI B KaKIBIH M3 Pa3/eioB IMPOrPaMMBI,
MOCKOJIBKY BECh MaTepuas y4eOHOro Kypca IMUPOKO UCIOIb3YETCs JUIS PEIICHHS TPUKIIaTHBIX
3amad. Ilpm pemeHHMM peanpHBIX NPAKTUYECKUX 3a7ad  oOydalommecs pa3BUBAIOT
HAOJIIOAATENbHOCTh, YMEHHE HAaXOIHWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HUCIIOIb30BATh
aHAJIOTHI0, 0000IIaTh M KOHKPETHU3UpOBaTh mpobieMy. JlesarenbHOCTh 1O (HOpMUPOBAHHIO
HABBIKOB PEIICHUS MPUKJIAIHBIX 3314 OPraHU3yeTCs B MPOIECCe H3YyYCHUS BCEX TEM y4eOHOTO
Kypca «Auredpa 1 HayaJlaMaTeMaTH4ECKOI0 aHAIN3a.

Ha u3yuyenne yuebHoro Kypca «Anredpa U Hayasa MaTeMaTHYECKOTO aHAIIN3a» OTBOJUTCS
272 gaca: B 10 xiacce — 136 yacoB (4 vaca B Heneno), B 11 kimacce — 136 wacoB (4 vaca B
HEJIEIIO).



COJEPXAHUE OBYYEHMUA10
KJIIACC

Yuciia ¥ BHIYHMCIICHUSA
PanyonansHele yncna. OObIKHOBEHHBIE U JECATUYHBIE JPOOU, MPOLIEHTH!,0€CKOHEUHbIE
nepuoudeckue npodu. Ilpumenenne npobeit u NpoLEHTOB UIAPEIeHHs TPUKIIAAHBIX 33134 U3
pPa3IMYHBIX OTpAcied 3HAHUM U pealbHOU KU3HU. J[eliCTBUTEIIbHBIE qucia.
PannonaneHble U  HppalUOHAIbHBIC 4YuUCIIa.
Apudmernueckue onepanuu ¢ JeMCTBUTENFHBIMU YHCIaMUd. MoOIysIb JeHCTBUTEIBHOTO YHCTA U
ero cBoiictBa. [IpuOMKEHHBIC BBHIYMCICHUS, TpaBHJIa OKPYIJICHHS, NPUKHUIKA M OICHKA
pe3yJibTaTa BEIYMCIEHUMN.
Crenens ¢ menbiM nokasareneM. buaom Herotona. Mcnons3oBanue noaxoasmend Gopmbl
3aIMCH JEMCTBUTEIBHBIX YUCEIN Ul PEILICHUS IPAKTUYECKUX3a1ad U IIPEJICTaBICHNS JaHHBIX.
Apudmernueckuii KOpeHb HATYpaIbHOM CTENEHU U €ro CBOMCTBA.
Crenenp ¢ panMOHAIBHBIM II0Ka3aTeseM U €€ CBOWMCTBA, CTENEHb C
JEHCTBUTEIBHBIM [10KA3aTEIEM.
Jlorapudwm uymcna. CpoiictBa norapudma. JlecaTHuHbIe W HATYPaTbHBICIOTAPH(PMBIL.
CuHyc, KOCUHYC, TAHT'€HC, KOTAHTE€HC YMCIIOBOTO apryMeHTa. ApKCHHYC,apKKOCUHYC U
apKTaHI€HC YNCJIOBOTO apryMeHTa.
YpaBHeHUs U HEPABEHCTBA
ToxaecTBa M TOXIECTBEHHbIE IpeoOpa3oBaHMs. YpaBHEHUE, KOpPEHb YpaBHEHUS.
PaBHOCHIIBHBIE ypaBHEHUS U ypaBHEHUA-CIIEICTBUA. HepaBeHCTBO, pelieHne HepaBEeHCTBA.
OcCHOBHBIE METO/IbI PEIICHUSI LENbIX U IPOOHO-pAIMOHATIBHBIX YPaBHEHUN U HEPABEHCTB.
MHorounessl OT OAHOM IEpEeMEHHOM. JlelleHne MHOrowieHa Ha MHOTOWIEH C OCTaTKOM.
Teopema be3y. Muorounens! ¢ nensimu kodddummentamu. Teopema Buera.
[TpeoOpa3zoBaHs YMCIOBBIX BBIPAXKEHUMN, COAEPKAIINUX CTEIIEHU U KOPHHU.
UppanumonanbHble ypaBHeHNs. OCHOBHBIE METO/IbI PEILICHUNPPALUOHAIBHBIX YPaBHEHUH.
IToxazarenbHble ypaBHEHUS. OCHOBHBIE METO/IBI PELIEHUS MOKA3aTEIbHBIXYPABHEHNH.
[TpeoOpa3oBaHue BhIpaXKEHUH, COAEPKALIUX JTOTapU(PMBI.
Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOJbl pEIIEHUs JIorapu(pMUUECKUX
YPAaBHEHUM.
OcHoBHBIE TpHUTrOHOMETpHUeckue ¢opmyibl. IlpeoOpazoBaHuEe TPUTOHOMETPUUECKUX
BBIpaXKEHU. Penenrie TpUroHOMeTpUYECKUX YPABHEHUM.



Pemienne cucrteM JHMHEHHBIX ypaBHEHMH. MaTpuia CHCTEMBl JIMHEWMHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, €ro T€OMETPUYECKHIl CMBICI W CBOMCTBA, BBIYMCIEHUE €r0
3HAYEHUs, IPUMEHEHNE ONIPENEIUTENS ISl PEILIEHUSI CUCTEMBI JIMHENHBIX ypaBHEHUM. Pemenue
MPUKIAAHBIX 33]1a4 ¢ IMOMOILIBK CHUCTEMBI JIMHEUHBIX yYpaBHeHUU. VcciienoBanue nmoCTpOSHHOU
MOJIEJIA C IIOMOUIBIO MAaTPULL U ONIPEICIUTEIECH.

ITocTpoeHrne MaTeMaTH4eCKUX MOJEIEH PEealbHOM CUTYallMM C IIOMOLIbIO YPABHEHUN U
HepaBeHCTB. [IprMeHeHHe ypaBHEHMI M HEPAaBEHCTB K PEIICHUI0 MAaTeMaTUYEeCKUX 3a1ad M
3a/1a4 U3 pa3InYHbIX 00JIaCTel HaAyKU U peajbHON KU3HU.

DOyHKIUM U rpadpuku

OyHKIMs, crnocodbl 3amanus ¢yHkuuu. B3aumuao oOpartHble ¢yHkuuu. Kommosumms
bynkumii. ['paduk yHKIMU. DeMeHTapHbIe Mpeodpa3oBaHUATPaPUKOB (HYHKIIHIA.

Ob6unacTp onpeneneHuss 1 MHOXKecTBO 3HaueHui Gynkuuu. Hymu gynkuuu. [Ipomexyrku
3HaKonocTosHCTBa. UErHbie n HeuéTHhie QyHKIMH. [leproanueckue ¢ynkuuu. [TpomexyTku
MOHOTOHHOCTH ()YHKIIMU. MakCUMyMbl U MUHUMYMbI (QyHKIMH. Hanbonpliee ' HauMeHblIee
3HaueHUs GYHKIIMH Ha TIPOMEKYTKE.

Jluneitnas, kBafgpaTU4yHast U APpoOHO-TMHEHHAS QYHKIUU. DJIEMEHTapHOE HCCIeI0BaHue U
MMOCTPOCHUE UX TPaPUKOB.

Crenennass (pyHKIHMS C HAaTypaJbHBIM M IIENBIM IMoOKa3aTteneMm. EE cBoiictBa m rpaduk.
CaoiicTBa u Tpaduk KOpHS N-0i cTeneHu Kak (PyHKIMH OOpaTHOW CTENEHU C HaTypalIbHBIM
MOKa3aTeJeM.

[TokazarenpHas u sorapudmMudeckas (yHKIUH, UX CBOHCTBA M TpaduKu.
Hcnons3oBanue rpadukoB HyHKIUH 1715 pElIeHNUs YpaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHHEe TPUTOHOMETPUUECKUX (PYHKIIHIA
YHUCJIOBOI'O apryMEHTA.

QOYHKIMOHAIbHBIE 3aBUCUMOCTH B pEAJbHBIX IIPOLIECCAX M  SBJICHUSX.
I'paduku peambHBIX 3aBUCUMOCTEH.

Havana maTreMaTH4ecKOro aHaansa

[TocnenoBarenbHOCTH, CIOCOOBI 334aHUs TOCIIEOBaTEIbHOCTEH. MeToMareMaTuyeckon
UHAYKIMU. MOHOTOHHBIE M OTPaHUYEHHBIE IOCIENOBATEIbHOCTH. VICTOpUS BO3HHMKHOBEHUS
MaTEeMaTHYECKOr0 aHaJIN3a KaK aHaJIn3a 0ECKOHEYHO MaJIbIX.

Apudmernueckass U reomMeTrpuueckas — nporpeccud. beckoHeuHo — yObIBarouias
reomerpuueckas nporpeccus. Cymma 0ecKOHEUHO yOBIBAIOILIEH IeOMEeTPHUUECKOM MPOrpecCchy.
JIMHEeNHBI1 M OKCHOHEHUMAIBHBIA pocT. Yucno e. dDopmyna CIHOKHBIX IIPOLEHTOB.
Hcnonb30BaHne IPOrpeccuy s PEIIEHHUS pealbHbIX 3a7a4d IPUKIAJHOTO XapaKTepa.



HemnpepsiBHbIe (GYHKIIMM W WX CBOMCTBA. TOoYkM pa3pbiBa. ACHMITOTH TpaduKoB
¢bynkumii. CoiicTBa (YHKIIMI HENPEPBHIBHBIX Ha OTpe3ke. MeToa MHTEPBAIOB IS PEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOMCTB HeNPEPhIBHBIX (DYHKIIMA 11 peIIeHuUs 3a/1a4.

[lepBas u Bropas npousBoHble pyHKIMH. OnpeneneHue, reoMeTpudeckuil npu3znuecKun

CMBICII IPOU3BOIHON. Y paBHEHUE KacaTelnbHOH K rpaduky Gynkiuu. [IpousBoansie
3JIEMEHTAPHBIX (G yHKITHIA. [IpousBoaHas CYMMB,
MIPOU3BEICHNUS, YACTHOTO U KOMIO3UIIMU (DYHKITUH.

MHoxkecTBa M JIOTHKA

MHOecTBO, Onepaldi HaJl MHOKECTBAMU M UX CBOMcTBa. [[narpammsl Ditnepa—BeHHa.
[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOI'O armapara Uil ONHMCAHUS PEAJbHBIX IPOLIECCOB M
SIBJICHHI, TIPY PEIICHUH 3a/1a4 U3 JPYTUX YUeOHBIX IPEIMETOB.

Onpenenenue, TeopeMa, CBOWCTBO  MAaTeMaTW4YecKOro  OOBEKTa,  CIEIACTBHE,
JI0Ka3aTeIbCTBO,



[IpuMeHeHHe ypaBHEHMI, CUCTEM M HEpaBEHCTB K PELICHHWI0 MaTeMaTHUYECKUX 3ahady U
3aJad U3 pa3IM4YHBIX OO0NacTel HAyKM W peasbHOM MKU3HH, HMHTEpPIpETalys MOITy4YEeHHBIX
PE3yJIbTAaTOB.

DYyHKUUH U TPAPUKHU

I'padux xommnosunuu ¢yHkuui. ['eomerpuueckue obpa3pl ypaBHEHUH M HEPAaBEHCTB Ha
KOOPJAMHATHOM IIOCKOCTH.

Tpuronomerpuieckre GyHKIIUH, UX CBOMCTBA U TpapHKH.

['paduueckue MeToabl pEUICHHs YpaBHEHHH M HepaBeHCTB. ['paduyeckue MeToJbl
pelIeHns 3a1a4 ¢ napaMeTpamH.

Hcnonw3oBanue rpadukoB (YHKIUN ISl UCCIEIOBAHHUS TPOIECCOB M 3aBHCHUMOCTEH,
KOTOPBIE BOHUKAIOT IIPU PEIICHUH 33/1a4 U3 JPYTUX YUCOHBIXIIPEIMETOB U PEATbHOM KU3HU.

Havana mareMaTH4ecKoro aHajaus3a

[IpumeHeHre NPOU3BOIHOM K HCCIEA0BaHUIO (GYHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxoxaenue HaubosbI1ero 1 HaMMEHbIIIEr0 3HaY€HUI HePepbIBHOM (PYHKIIMU HA OTPE3KE.

[IpumeHeHne NPOU3BOAHON MJii HAXOXKICHHS HAWIY4YIIEro pEIIeHUs B MPUKIATHBIX
3ajayax, s OMpeeNieHHuss CKOPOCTH M YCKOPEeHHMs Mpoliecca, 3agaHHoro (opmynod wim
rpaguKoM.

[TepBooOpa3Has, OCHOBHOE CBOWCTBO TepBOOOpa3HbIX. [lepBooOpa3Hbie 31IEMEHTAPHBIX
¢bynkuunii. [IpaBua HaX0XKIEHUS TEPBOOOPA3HBIX.

HNnTerpan. ['eomerpruueckuid CMbIC HHTETpana. BeruuciieHue onpenenéHHOro HHTerpaia
o gopmyne Horotona-JleiiOHumna.

[lpumeHenne wWHTETpaia JUIs HaXOXKISHHUS IUIomaneil miockux ¢Guryp u 0O0BEMOB
re€OMETPUUYECKUX Tell.

[Tpumeps! pemienuid auddepeHnnanbHbIX ypaBHEeHHH. MaTemaTruueckoe MoIeIHpOBaHIE
pEabHBIX MPOLIECCOB C MOMOIIBI0 TUhhepeHITMATBHBIX YPaBHEHUH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJITEBPA U HAYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIA
YPOBEHb) HA YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaanckoro BoCHMTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM mNO3MLMU  oOydaroumierocs Kak aKTHMBHOTO U
OTBETCTBEHHOI'0 4JI€Ha POCCUHCKOro OOILECTBa, MPEACTaBIEHUE O MATEMaTHMYECKHMX OCHOBaX
(YHKIMOHMPOBAHUSL PA3IUYHBIX CTPYKTYp, SIBICHHIA, TNPOLEAYp TpPa)KIaHCKOro OOIIecTBa
(BBIOOpHBI, ONPOCHl U APYroe), YMEHUE B3aUMOAECHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMHU B
COOTBETCTBUHM € UX (DYHKIMSIMU U Ha3HAUCHUEM;

2) NAaTPUOTUYECKOT0 BOCIIUTAHUS

c(OPMHPOBAHHOCTh POCCUHCKOM TPa’KJaHCKON WIACHTUYHOCTHU, YBKEHHUS K MPOLLIOMY U
HACTOSIIEMY POCCHUIMCKONW MaTeéMaTUKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHIKEHUSM POCCUUCKUX
MAaTEeMaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ATUX JOCTHUKEHUI B
JIPYTUX HayKax, TEXHOJIOTHUSAX, cpepax SKOHOMHUKHU;

3) 1yX0BHO-HPABCTBEHHOI0 BOCIUTAHMS:

OCO3HAHME  JIyXOBHBIX ILIEHHOCTEH  pPOCCHHCKOTO  Hapojaa, CHOpPMHPOBAHHOCTH
HPAaBCTBEHHOI'O CO3HAHUS, dTUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTHYECKUM ITPUMEHEHHEM
JNOCTUKEHUM HAyKHM M ACSATEIBbHOCTHIO YYEHOTO, OCO3HAHUE JUYHOIO BKJIAJa B IOCTPOCHHE
YCTOWYMBOTO OYIyIIETo;

4) 3cTeTHYecKoro BOCIIMTAHMS:

JCTETHUYECKOE  OTHOIIEHWE K  MHpPY, BKJIIOYas  OICTETHUKY  MaTeMaTH4ECKHX
3aKOHOMEPHOCTEHM, OOBEKTOB, 3ajay, pELIEHUH, pacCyX JE€HUH, BOCIPUUMYHUBOCTH K
MAaTEMaTUYCCKHUM aCIICKTaM pa3JIMYHbIX BUJ0B HCKYCCTBA,

5) ¢puznueckoro BocnuTaAHUSN:

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSATh MaTeMaTHYECKHe 3HAHUSI B MHTEPECaX 3I0POBOTO
n Oe3omacHOro oOpa3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3JI0pPOBBIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEXXUM 3aHATHI M OTIbIXA, PETYJspHas pU3NYecKasi akTUBHOCTH),
(bu3MUecKoe COBEPILICHCTBOBAHUE MPH 3aHATHUSAX CIIOPTUBHO-03/10POBUTEIBHOMN JAESITETFHOCTHIO;

6) TpynoBoro BocnuTaHus:

TOTOBHOCTb K TPYAY, OCO3HaHHE LIEHHOCTH TPYAOIIO0Us, MHTEPEC K pa3InyHbIM chepam
npodeccuoHaNbHON NesSTENIbHOCTH, CBA3aHHBIM C MaTEMAaTHKOM M €€ MPUIIOKEHUSMHU, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccur W peaTru30BBIBATH COOCTBEHHBIE
KU3HEHHBIC TJIaHbI,



TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHYeCKOMY OOpa30BaHHMIO W CaMOOOpa30BaHUIO Ha
MPOTSDKEHUH BCEH JKU3HHU, TOTOBHOCTh K AaKTUBHOMY YYaCTHIO B PEIICHUM MPAKTHYECKHUX 3a/1a4
MaTeMaTHYECKON HApPaBICHHOCTH;

7) 3K0J10rH4ECKOro BOCIIHTAHUS:

Cc(OPMHUPOBAHHOCTb 3KOJOIMUYECKOW KYyJIbTYpbl, ITOHMMAaHUE BIUSHHUS COLMAIBHO-
9KOHOMHMYECKUX IIPOLIECCOB HAa COCTOSHHUE IPUPOJHOM U COLMAIBHOM Cpelbl, OCO3HAHUE
r100abHOTO  XapakTepa  SKOJIOTMYECKHX  MpoOjieM, OpHeHTalus Ha  NPUMEHEHUE
MaTeMaTHYeCKUX 3HAHUM AJI pelleHus 3ajad B 00JacTH OKpYXKarolled cpelibl, MJIaHUPOBAHUE
MOCTYIIKOB M OLICHKH MX BO3MOXKHBIX IIOCJIEICTBUH AJIs1 OKpYXKaroIei cpeibl;

8) uenHocTH HAY4HOI0 MO3HAHUS:

C(OPMUPOBAHHOCTH ~MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHs HAyKd M OOIIECTBEHHON MPAKTHKH, OHUMAHWE MAaTEeMAaTHYEeCKOH HAayKH Kak cdepsl
YeJI0BEYECKON JEATEIIBHOCTH, 3TANOB €€ pa3BUTHs M 3HAYMMOCTH I Pa3BUTUS LIUBUIIM3ALUHU,
OBJIAJICHUE SI3bIKOM MAaTEMATUKH M MaTEMAaTUYECKOU KyJIbTYypOU KaK CpEACTBOM ITO3HAHUS MHUPa,
TOTOBHOCTb OCYLIECTBJISATh IPOECKTHYIO U UCCIIEA0BATEIBCKYIO IEATEIBHOCTh UHIUBUAIYAIBHO U
B IpyIIIE.

METAIIPEJMETHBIE PE3YJIbTATBI

ITo3naBaTenbHBIC yHHBEpPCcadbHbIe y4eOHbIe AelicTBUsI basoBble

JIOTHYECKHUE AeHCTBUA:

BBISIBIISITh M XapPaKTEPU30BATH CYIIECCTBCHHBIC TNPU3HAKM MATEMaTHYECKUX OOBEKTOB,
NOHATUH, OTHOUIEHUH MEXIy MOHATUAMH, (OPMYIUPOBATh ONpEACICHUS IOHTUH,
yCTaHaBJIMBaTh CYIIECTBEHHBIH MpPU3HAK KJIACCU(PUKAIMK, OCHOBAaHMUS s OOOOILEHHS WU
CPaBHEHUs, KpUTEPUHU IIPOBOJUMOTIO aHAJIMN3A;

BOCIIPHHUMATh, (HOPMYyITUpOBaTh W TPEOOPA3OBBIBATH CYXKICHHS: YTBEPAUTEIbHBIE W
OTpHILIaTeNIbHbIE, €MUHUYHBIE, YACTHBIE U OOLIHE, YCIOBHBIE;

BBISBIISATh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aWMOCBSI3M M MPOTHBOpeuYHs B (hakTax,
JAHHBIX, HAOMIONEHHUSX W  YTBEPXKAEHUAX, MpeularaTb KPUTEPUH JUISL  BBISABICHHS
3aKOHOMEPHOCTEN Y IPOTUBOPEUHIA;

JlenaTh BBIBOJBI C HMCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NEAYKTHUBHBIX W WHAYKTHBHBIX
YMO3aKIIIOUEHHUH, YMO3aKJIFOUEHUH 110 aHATIOTUU;

IPOBOJUTH CaMOCTOSITENIBHO JOKa3aTelbCTBA MAaTEMAaTUYECKUX YTBEpXKJIEHUH (MpsiMble U
OT TPOTUBHOIO), BBICTpaMBaTh ApPryMEHTAIMIO, MPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBaTh COOCTBEHHBIE CYX/IEHUS U BbIBOJIBI;

BBIOMpATh Crmoco0 pemieHuss y4yeOHOW 3ajnaud (CpaBHMBAaTh HECKOJIBKO BapHUaHTOB
peuieHus, BbIOMpaTh HauOojee NOAXOAALIMM C  y4€TOM CaMOCTOSITEIBHO BBIIEIECHHBIX
KpUTEPUEB).



Bba3oBble ucciieqoBaTe/ibCKue 1eHCTBUSA:

HCIIOJIb30BaTh BOIMPOCHI KaK MCCIIEIOBATEIIbCKII HHCTPYMEHT MO3HAHUS, (DOPMYIHPOBATH
BONIPOCHL, (DUKCHpYIOIIHE TPOTUBOpEUrEe, NpobiieMy, YCTaHABIMBATH MCKOMOE M JAaHHOE,
(dbopMUpOBaTh TUNIOTE3Y, APIYMEHTHPOBATHCBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh  CAMOCTOSITEJIBHO  CIUIAHUPOBAHHBIA  AKCIEPUMEHT, HCCIEAOBAaHUE IIO
YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBICHUS, IPOIECCa, BBISIBICHUIO
3aBUCHUMOCTEHN MEXIy 00BEKTaMU, SIBICHUSIMHU, TPOLIECCAMH;

CaMOCTOSTENbHO (HOpMYIHpPOBaTH 0000IIEHUSI U BBIBOJBI 10 PE3yJabTaTaM IPOBEIEHHOTO
HaOJI0/IeHNUs1, UCCIIEIOBAHUs, OLIEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTAaTOB, BHIBOJIOB U
000011eHMIT;

MIPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE IMPOIECCA, a TAKXKE BBIIBUTATh IPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora c undopmanueii:

BBISIBJISITH JeQUIUTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJII OTBETAa Ha BOIIPOC M IS
pelieHus 3a1a4u;

BEIOMpaTh MH(OPMANMIO W3 HCTOYHHKOB PA3JIMYHBIX THUIIOB, aAHAIM3UPOBATH,
CHUCTEMATH3MpPOBaTh M HMHTEPIPETUPOBATh HH(DOpPMANHMIO pa3IWYHBIX BUAOB ©  (hopm
MIpe/ICTaBJICHHUS;

CTPYKTypupOoBaTh  MHGOpMAIUIO, TPEACTaBIATH €€ B  pa3iuuHbiX  ¢dopMmax,
WLTIOCTPUPOBATH TpadUUecKy;

OIICHUBATh HANEKHOCTh HWHOOPMALMKM IO  CAMOCTOATEIBHO  CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHbIE  YHHMBepcajbHble  y4eOHble  JIeilicTBHSA

Oo0wmenne:

BOCIIPUHMMATh M (OPMYJIHPOBATh CY)KICHUS B COOTBETCTBHU C YCJIOBUSIMH M IEISIMH
O6HIGHI/I5[, ACHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX U NHCHMCHHBIX
TCKCTaxX, AaBaTb IOACHCHHUA TII0 XOAY PCHICHUA 3adadu, KOMMCHTHUPOBATH HOJ'Iy‘ICHHLIfI
pe3yibTar;

B X0z 00CYXJEHHUs 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKAaeMOW TeMbl, IpOOIeMbI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HJCH, HALICJICHHBIC HA IOWCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKACHUA C CYXIACHUAMHU JPYIrux Y4YaCTHHUKOB Jualiora, O6H21py>KI/IBaTI) pasiiniuue u CXOACTBO
MO3ULMH, B KOPpEeKTHOU opme popMyTupoBaTh pa3HOIIACHs, CBOU BO3PAKEHHUS;

NpPEACTaBIATh PE3YNbTaThl PEIICHHs 3aJaud, HKCIEPUMEHTa, HCCIIEJOBAaHMs, IMPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (QopMmaT BBICTYIUIEHHS C YY€TOM 3ajad [pe3eHTaluu |
0COOEHHOCTEH ayAUTOPUH.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA



Camoopranuzanus:

COCTABJIATh IUIAH, aJITOPUTM pEIICHHs 3a/auyd, BBIOMpPATh CIOCOO pemeHHs ¢ y4E€ToM
HUMEIOILIUXCS PECypcoB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATb U KOPPEKTUPOBATH
BapHaHThI PeUICHHH ¢ yu€TOM HOBOW MH(pOpMaLIUU.

CaMOKOHTPOJIb, SMOLIMOHATbHBIN HHTEJJIEKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHHON pe(IeKCUN KaK OCO3HAHHUS COBEpPIIACMbIX JEHCTBHNA
U MBICIUTENBHBIX MpPOIECCOB, HX pE3YJNbTaTOB, BJIaJeTh CHOCO0AMH CaMONPOBEPKH,
CaMOKOHTPOJIS IPOLIECCca U pe3yJibTaTa pelIeHUs MaTeMaTHUYEeCKON 3a/1auH;

IPEIBUIETh TPYAHOCTH, KOTOPHIE MOTIYT BO3HHMKHYTh IIPU PELIEHUM 3a/ayd, BHOCHUTH
KOPPEKTHBBI B JESITEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HAWJCHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEN;

OILICHMBATh COOTBETCTBHE PE3YJIbTATa LENU U YCIOBUAM, OOBACHATH MPUYUHBI JOCTHKEHUS
WIA HEAOCTIDKEHHSI PpEe3yJbTaToB JCATENbHOCTH, HAXOAUTh OMMHOKY, JaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY.

CoBMecTHasi 1eSITeIbHOCTD:

MOHMMATh M UCHOJb30BaTh MPEUMYIIECTBA KOMAaHAHONW U MHAWBUIYaIbHOU PabOTHI MPHU
pelieHny y4deOHBIX 3a7ad, NOPUHUMATh L€1b COBMECTHOM J€ATENbHOCTH, ILJIAHUPOBATh
OpraHu3alMi0 COBMECTHON paloThl, pacupenensTh BUIbI padOT, IOrOBAPUBATHCS, OOCYKIATh
MIPOLIECC U pe3ysbTaT paboThl, 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMIOBLIX Qopmax paboThl (0OCYKIAeHHS, OOMEH MHEHMHIA,

«MO3TOBBIE HITYPMBI» M HHBIE), BBIIOJIHATH CBOIO 4YacTh pabOThl ¥ KOOPAMHUPOBATH CBOU
JEHCTBHS C IPYTUMH WICHAMU KOMaH/bl, OLIEHUBATh KA4eCTBO CBOETO BKJIaJia B OOIIUI POAYKT
0 KpUTEpHsIM, cHOPMYITHPOBAHHBIM YUaCTHUKAMU B3aHMMOJICHCTBHUSI.

HNPEIMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuwst B 10 kiacce oOydarommicsi MOJYYUT CIETYIONIUE MPEIMETHBIC
pe3ysbTaThl O OTIENBbHBIM TeMaM paboudell mporpammsl yuyeOHOro Kypca «Anredpa v Haudasia
MaTeMaTHYECKOT0 aHAINU3a»:

Yuciia ¥ BLIYMCICHUSA:

CBOOOJHO ONEPUPOBATh MOHATUSAMHU: PAllMOHAIBHOE YMCIIO0, OECKOHEUHAs epUuoIndecKas
IpoOb, TPOIEHTHI, MPPAIIMOHAIBHOE YHWCIIO, MHOXKECTBA PANMOHAIBHBIX M JIEHCTBHTEIBHBIX
qHcel, MOAYNb AEUCTBUTEILHOIO YHCIA;

OPUMEHSATH IpOOU U MPOLEHTHI JUIsl peIIeHUs MPUKIIaIHBIX 33/1a4 U3 Pa3IUYHbIX OTpacien
3HaHUH U peabHOM KU3HU;

NPUMEHATh TPUOIIKEHHBIE BBIYUCICHHS, TPaBHJIA OKPYIJICHUS, NMPUKUIKY W OIECHKY
pe3yibTaTa BEIYMCICHUH;



CBOOOJTHO ONEpUpPOBATh IOHATHEM: CTENEHb C IEJIbIM IOKa3aTeleM, HCIOJIb30BaTh
HNOIXOASANYI0 (OpMY 3allUCH JEHCTBUTENBHBIX YMCEN Ui pEIICHUs NPAaKTUYECKUX 3aJad U
IIpE/ICTaBICHUS] JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOOJIHO OIEpUpPOBaTh MOHATHEM: CTEIEHb C pallMOHAIBHBIM IOKa3aTelaeM; CBOOOJHO

OTIEpPUPOBATH MOHATUSAMHU: JIoTapu(M YKcia, IECITUYHBIE U

HaTypaJbHbIE JOrapUPMBbI;

CBOOOJTHO ONEpPHPOBATH MOHATUSMH: CHHYC, KOCHHYC, TaHT€HC, KOTaHT€HC YHCIOBOTO
apryMeHTa;

OIIEpUPOBATH NOHATUAMU: APKCUHYC, ADKKOCUHYC U ApKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHUs1 1 HEPABEHCTBA:

CBOOOJHO  OINEPUPOBAaTH  MHOHATUSAMH:  TOXJIECTBO, YpaBHEHHE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHUSI-CIICICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

IPUMEHATh pa3IMYHble METOJbl PELICHHUs PAlMOHAIBHBIX U JAPOOHO- PpaIMOHAJIBHBIX
YPaBHEHUN, IPUMEHATb METOJ UHTEPBAJIOB [UIsl PELICHUs HEPAaBEHCTB;

CBOOOJHO ONEpPUPOBATh MOHATHSIMH: MHOTOYJIEH OT OJIHOM NEpPEMEHHOI, MHOTOYIEH C
HeJbIMA KO3 (GUIMEHTaMM, KOPHM MHOTOWIEHA, IPUMEHSTh JIeJIEHHE MHOIO4YJIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3anay;

CBOOOZHO ONEpPUpPOBATh MOHATUSIMM: CHUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpula,
OTIPENIENIUTENIb MATPUIBI 2 X 2 W €ro TeOMETPUYECKHH CMBICH, MCIOJIb30BATh CBOWCTBA
ornpenenuTess 2 X 2 i BBIYUCICHUS €ro 3HaYeHHs, IPUMEHSTh ONpPENeTUTENH Ui pelleHHs
CUCTEMBI JIMHEWHBIX YPAaBHEHHMH, MOJEIUPOBATh PEAJIbHBIE CUTYAllUH C IIOMOIIBIO CHUCTEMBI
JUHEHHBIX YypaBHEHMH, MHCCIEN0BaTh IIOCTPOCHHBIE MOJENM C TIOMOIIBI0 MATpUL] U
olpeaenuTeNel, THTEPIIPETUPOBATh MTOJyUEHHBIN PE3yJIbTaT;

UCIOJIb30BaTh CBOMCTBA EHCTBUN C KOPHIMM I IPeoOpa30BaHUs BbIPAKECHMIA;

BBIMOJIHATh ~ [IPEOOpa30OBaHUSl  YHMCIOBBIX  BBIPDAKEHHMH, COAEp)KAIIUX CTENEeHU C
paloHaIbHBIM MIOKa3aTeNIeM;

UCIIONIb30BaTh  CBOWCTBAa  JiorapuMoB Uil  NpeoOpa3oBaHMsl  JorapuMUUECKUX
BBIPAKCHU;

CBOOOJHO  ONEpUpPOBaTh  MOHATHSAMHU:  HUpPpAaLMOHAJbHBIC,  IOKa3aTeJbHbIE U
Jorapu(MUUecKue ypaBHEHUS, HAXOJIUTh UX PEIICHHS C MOMOIIbI0 PaBHOCHUJIBHBIX IEPEXOJIOB
WM OCYUIECTBIISSI IPOBEPKY KOPHEH;



INPUMEHATh  OCHOBHBIE  TpPUTOHOMETpUYeckue (opMynsl ais  mpeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKCHUI;

CBOOOZHO ONEpPHPOBATH IOHATHEM: TPUTOHOMETPUYECKOE YypaBHEHHE, INPHUMEHSTh
HE00X0AuMBbIe (POPMYITBI IS pEIIEHUS] OCHOBHBIX THIIOB TPUTOHOMETPHUYECKUX YPABHEHUIA;

MOJICIUPOBATh pPEANbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTABISATh BBIPAKEHUS,
ypaBHEHUS, HEPAaBEHCTBA 110 YCIOBUIO 3aJadd, HCCIEJOBaTh IOCTPOCHHBIE MOJIETH C
UCIIOJIb30BAHUEM alllapaTa ajreopsl.

DOYyHKIUM U TPaPuKu:

CBOOOJHO ONEpPUPOBATh MOHATUAMHU: (YHKIMSA, CHOCOOBI 3a1aHUs (YHKUIUH, B3aUMHO
oOpatHble (QyHKIUHM, KOMIO3UIUSA (QyHKIMHA, Tpaduk (YHKIHH, BBIIOTHATH AIIEMEHTApHBIC
npeoOpa3zoBaHus TpadUKOB PyHKITUN;

CBOOOZHO ONEpPHPOBATH MHOHATHAMH: OOJIACTH ONpENENICHUS M MHOXECTBO 3HAUCHMI
GbyHKIMU, HYTU QYHKIIUHN, TPOMEKYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OIEPHUPOBATH MOHATHAMH: YETHBIE M HEYETHBIE (YHKIMHU, TEPHOAMYECKHE
(GYHKIOMH, TPOMEXYTKH MOHOTOHHOCTH (YHKIMH, MAaKCUMyMbl W MHUHUMYMBI (YHKIUH,
HanOOoJIbIIIee M HAaNMEHbIIee 3HAaUeHHE (PYHKIIMH Ha TPOMEKYTKE;

CBOOOJTHO OIEPHUPOBATH TOHSATHAMH: CTETEHHass (DYHKIHUS C HATypalbHBIM W IEIBIM
nokaszaresneM, rpaduk CTeNeHHONW (DYHKIMM C HATypaJIbHBIM M IIETIBIM IIOKa3aTelieM, Tpaduk
KOPHS N-0if CTeNeHN KaK QYHKIIMY OOpaTHOW CTENEHU C HATYPAJIbHBIM [TOKa3aTeleM;

ONlEpUPOBATh TOHATUSAMH: JIMHEHHAs, KBaJpaTH4YHas M JPOOHO-TMHEHHas (QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHOE MCCIIeIOBAaHUE U TOCTPOSHHE UX TPAHKOB;

CBOOOJTHO OTEPHPOBATH MOHATHSMH: TOKa3aTesbHas M JorapupmMuueckas (QyHKIHH, UX
CBOMCTBa M rpadMKH, UCIIOIB30BATh UX I'PaQUKH JJIS pEIICHNs] YPaBHCHUH;

CBOOOZIHO ONEpPHPOBATh MOHATUSMH: TPUTOHOMETPHYECKAsh OKPYKHOCTb, OIPEIeIICHUE
TPUTOHOMETPHUECKUX (DYHKIIUN YHCIOBOTO apTryMEHTa,

UCTIONB30BaTh Tpaduku (GYHKIMHA I MCCICNOBAHUS MPOIECCOB U 3aBUCUMOCTEH TpH
pelIeHNH 3aJlad U3 JPYTruX Y4eOHBIX MPEIMETOB M PEalbHOM KU3HH, BbIpaXaTb (HhopMyiamu
3aBHCUMOCTH MEX/y BeJTUUYNHAMH;

Hauana maTeMaTH4eCcKOIo aHAIU3Aa:

CBOOOJTHO OIIEPHPOBATH TOHATHIMHU: apu(METHUECKasi U TEOMETPHUYECKAsl MPOTPECCHS,
0eCcKOHEeUHO YOBIBaIOIIas TeOMeTpUUecKast Iporpeccus, TMHEHHbIH U SKCIOHEHIMAIbHBIN POCT,
(dopMyna CI0XKHBIX MPOLEHTOB, UMETh MPEICTABIEHNEO KOHCTAHTE;

UCTIOJIB30BaTh MPOTPECCUH TS PEIICHHS PeabHBIX 3a]a4 MPUKIIAJHOTO XapaKTepa;



CBOOOJHO  ONEpUPOBaTh MOHATUSAMM:  IOCJIEJOBATENBHOCTb, CHOCOOBI  3a/JaHUs
[I0CJIeI0BATENbHOCTENH, MOHOTOHHBIE 1 OIPAaHUYEHHBIE TIOCIEJ0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMAaTUYECKOT0 aHaIN3a KaK aHajin3a 0ECKOHEYHO MaJIbIX;

CBOOOJIHO OIEpPUPOBATh MOHATUAMU: HENPEPbIBHbIE (DYHKLMHU, TOUYKH pa3pbiBa rpaduka
(byHKIMH, aCHMOTOTHI Tpaduka QyHKIHNH;

CBOOOJTHO OIEPHPOBATH MOHATHEM: (DYHKIMS, HENpEphIBHAS HAa OTpE3Ke, NPUMEHSTH
CBOWCTBA HENPEPHIBHBIX (DYHKIMI JUIsl pelieHns 3a/ay;

CBOOOJHO ONIEpUpOBaTh MOHATUAMHU: IIepBas M BTOpas IPOU3BOJAHBIE (DYHKIUH,
KacaTenpHas K rpaduky QyHKIUY;

BBIUNCIIATh MPOU3BOAHBIE CYMMBI, IPOU3BEICHMS, YAaCTHOIO M KOMIIO3ULUU JBYX
(GyHKIMH, 3HATh TIPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIIHII;

UCIIOJIb30BaTh T€OMETPUUYECKUN U (PU3NYECKUI CMBICI IIPOU3BOIHON AJIs PEIIeHUs 3a/1a4.

MHo:xecTBa U JIOTHKA:

CBOOOJTHO OTIEPHPOBATH MOHATHUSAMH: MHOKECTBO, ONEPAIIH HAJl MHOKECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar JJsl OUCaHUs PEAIbHBIXIIPOLIECCOB U
SIBJICHHI, TIPU PEIICHUH 33724 U3 IPYTUX YICOHBIX MTPEIMETOB;

CBOOOJTHO ONEpPHPOBATh MOHATUSAMH: OIPEJENICEHUE, TEeOopeMa, ypaBHEHHE- CIE/ICTBUE,
CBOWCTBO MaTeMaTHYECKOIo OOBEKTa, JO0Ka3aTelbCTBO, PAaBHOCWIIbHBIE YpaBHEHHS H
HEpaBEHCTBA.

K xonmy oOyuenust B 11 kiacce oOydarommicsi MOJIYYUT CIEIYIONIUE MPEIMETHBIC
pe3yabTaThl O OTAEIbHBIM TeMaM palOouell mporpamMMmbl yueOHOro Kypca «Auredpa v Havyaia
MaTEeMaTHYECKOr0 aHAINU3a»:

Yuciia 1 BHIYHCIICHUS:

CBOOOZHO OIEpPUPOBaTh MOHATUSMHU: HATypajJbHOE U 1LIEJI0€ YHUCJIO, MHOXECTBa
HaTypaJbHbBIX U LIEJIBIX YHUCEJI, UCIOIb30BaTh NMPU3HAKU AeaumocTH Lenbix yucen, HOJ[ u HOK
HaTypaJbHbBIX YMCEN [Vl PELICHUs 3ajiay, IPUMEHATh alroput™ EBknnia;

CBOOOJIHO ONEPUPOBATh MOHIATHEM OCTAaTKa 10 MOJYJIIO, 3allMChIBATh HATypallbHbIE YUCIIa
B PA3JIMYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHHUS,

CBOOOJTHO ONEpUPOBATh MOHATUSAMM: KOMILJIEKCHOE YMCIO U MHOMKECTBO KOMIUIEKCHBIX
qucesl, MPEeACTaBIATh KOMIUIEKCHBIE YHUCIIa B anreOpandeckoil ¥ TPUTOHOMETpHUUYEcKol (opme,
BBITNIOJHATH apu(METHYECKUE ONIEpAllMU ¢ HUMU U U300pakaTh Ha KOOPIMHATHON MJIIOCKOCTH.

YpaBHeHusi U HepaBeHCTBA:



CBOOOAHO  OMEpUPOBATh  MOHATHSMHU:  UpPpAlMOHAJbHBIE,  MOKa3aTelbHbIE U
JorapuMUUecKre HEpaBeHCTBA, HAXOJUTh UX PELICHUS C TOMOIIBI0 PAaBHOCUIIBHBIX IEPEXOJIOB;

OCYIIECTBIISITH OTOOP KOPHEW MPH PEIICHUH TPUTOHOMETPUUYECKOTO YPABHEHHUS;

CBOOOZHO OINEPUPOBATh TOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO, IMPUMEHSTh
HeoOxouMBble (YOPMYIIBI AJIs PEIICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPHUUECKUX HEPABEHCTB;

CBOOOIHO OMEPHPOBATH MOHSATHUSIMHU: CHCTEMa M COBOKYITHOCTh YPaBHCHHI U HEPABEHCTB,
PAaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOAUTh PEIICHUS] CUCTEMbI U COBOKYITHOCTEMN
paloHaJIbHBIX, HUPPALMOHAIBHBIX, IOKA3aTENbHBIX U JIOTApU(PMUUYECKUX YPaBHEHUH U
HEPABEHCTB;

pemathb palLMOHaNbHBIE, MppalrOHaJIbHbIE, [OKa3aTeJIbHbIE,
jJorapu@MuUecKue U TPUTOHOMETPUYECKUE YpaBHEHUSI M HEPABEHCTBA, COACpKAIUE MOJYIU U
rapameTpsbl;

MPUMEHSTH TpadUIecKrue METOIBI IJIsl PEIICHUS YPAaBHEHU U HEPABCHCTB, a TAKXKe 3a/1a4
C mapaMeTpamu;

MOJICJIMPOBaTh pealibHble CHUTYyallud Ha S3bIKe anreOpbl, COCTaBISATh BBIPAKEHUS,
YpaBHEHUs, HEPABEHCTBA WU HX CHUCTEMBI IO YCIOBHIO 3aJa4M, MCCIIEI0BaTh IOCTPOCHHBIE
MOJIETIH C UCITOJIb30BAHHUEM aImiapara aireOpbl, HHTEPIPETUPOBAT OTYyISCHHBIA PEe3yIbTarT.

DOyYyHKIUH U TPapuKu:

CTpouTh TpaduKu  KOMIIO3HUIIMH GYyHKIIMH ¢ TOMOLIBIO  3JIEMEHTApHOIO
WCCJIEIOBAHMS U CBOMCTB KOMIO3HUIIMU ABYX (PYHKIUI;

CTPOUTH reOMETPUUYECKUE 00pa3bl yYpaBHEHUU U  HEPaBEHCTB Ha
KOOPJMHATHOM MJIOCKOCTH;

cBOOOHO OIepUpPOBAThH [IOHSTHSIMH: rpaduku TPUTOHOMETPHUYCCKHUX
GbyHKIM;

OPUMEHSTh  QYHKIUH UL MOJCITUPOBAHUS U HCCIEIOBAaHU peaTbHBIX
IIPOLIECCOB.

Hayana maTtemaTH4eckoro anajausa:

UCMOJb30BaTh MPOM3BOJHYIO [UIS MCCIENOBAaHUSA (YHKIMM Ha MOHOTOHHOCTh U
KCTPEMYMBI;

HaXO/UTh HauOoJblIee U HaMMEeHbIlee 3HaueHHs (PyHKIIMHM HENPEPhIBHON HAa OTpPE3Ke;

MCIIOJIb30BaTh MPOU3BOAHYIO JJISi HAXOKICHUS HAaWIyYIlIEero pelieHus B MPHUKIAJHbIX, B
TOM YHUCJIE COLMAIbHO-I)KOHOMUYECKUX, 3aJadax, JJIsl ONpPEJETICHUs] CKOPOCTH U YCKOPEHHS
nporiecca, 3alaHHoro GopMyIoi Uil rpadukom;



CBOOOJTHO OTIEPUPOBATH MOHITHAMU: MIEPBOOOPA3HAsI, ONIPEIEIEHHBIA HHTETPAJ, HAXOAUTh
nepBooOpaszHple AJEMEHTAPHBIX (DYHKIMH W BBIYHCIATH HHTErpan mo Qopmyne HproToHa-
JletiOuuma;

HaxXoauTh ILIOIMAaAN IINIOCKUX (bI/II‘yp u 06’béMBI TCJI C MNMOMOIINBKO HHTCIrpaia; HMETb

Npe/CTaBICHHE O MAaTEMAaTHYECKOM MOJICIIMPOBAHUH Ha TpUMeEpe
cocTaBlieHUS T PEpEeHITNATBLHBIX YPAaBHCHHIA;

peliaTh NPUKIAAHBIC 3ada4d, B TOM YHUCIIC COIHUAJIBbHO-3KOHOMUUYCCKOTIO U (1)I/I3I/I‘-I€CKOI‘O
XapakTepa, CpcaACTBaAMU MATCMATUYCCKOI'O aHaJIM3a.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KITACC
KosanuyecrBo yacos DJIEKTPOHHbBIE
Ne HaunmeHnoBaHMe pa3je/ioB U TeM (uudpossbie)
n/n NPOrpaMMblI Bcero Komrpoaribie | Hpaxririecikue o0pazoBare/ibHbIE
padoThI padoThI pecypesI
MHOX€ECTBO NEUCTBUTEIBHBIX YHCEIL.
1 MHorounensl. PaninonanbHble ypaBHEHUS U 24 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
yYpaBHEHUU
5 Oynkiun u rpadukn. CrenenHas QyHKIUS ¢ 12 1
LIEJIBIM IT0KA3aTeIeM
3 Apudmerndeckuil KOpeHb N-0il CTENEHH. 15 1
HppanmoHanpHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
YPaBHEHHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
Jlorapugmuueckue ypaBHeHHUs
5 TpuronomeTpuyecKue BoIpa)KEeHUS U 99 1
ypaBHEHUS
[locnenoBarenbHOCTH U IpOrpeccun 10
HemnpepoiBabie pyakmmm. [IponsBoHast 20
9 [ToBTOpeHme, 0600IIEHNE, CUCTEMATH3AIIHS 5 9
3HaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n MPOrpaMmbl Bcero Konrpoanuere | Mpaxruueckue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypenr
1 I/ICCJ'IG,I[OBaHI:IC GYHKIHHA ¢ TOMOIIBIO 99 1
IPOM3BOTHON
2 [TepBooOpa3Hast u UHTErpal 12 1
3 I'paduku TpuroHOMETpUUECKUX (PYHKIIHI. 14 1
TpuronomeTpuyecKkre HepaBeHCTBA
4 HppannoHalibHbIE, TOKa3aTEIBHBIC U 24 1
norapudMuyecKkre HepaBeHCTBA
KomMrnekcHbie yrcina 10
HatypanbHble U 11e51ble uncna 10
CucTeMbl palMOHATBHBIX, HPPAITHOHATBHBIX
7 NOKa3aTeIbHbIX U JIOTapU(PMUUECKUX 12 1
ypaBHEHUU
8 3amaun ¢ mapaMeTpamMu 16 1
9 HOBTOPGHHG, 000011IeHNE, CUCTEMATH3AINS 16 p
3HAHUHT
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne ara u@poBbie
/i Tema ypoka Beero Kontposbubie | IlpakTnueckue fll3y'{eﬂl/lﬂ :)Iﬁ:)l:ll;OBaTe.]Ibele
padoThI padoThI pecypesI
1 MHOXeCTBO, ONIEpaIyi HaJl MHOKECTBAMU 1
U UX CBOICTBa
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO 1
amnmapara Jijisl pelieHus 3a1a4
Panmonansubie yncia. OOBIKHOBEHHBIE U
4 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OECKOHEYHBIC TIEPHOINYECKUE TPOOH
Panmonanehbie uynciaa. OOBIKHOBEHHBIE U
5 JECSITUUHBIE JPOOU, TPOLIEHTHI, 1
OeCcKOHEUYHbIE TIEPUOIUYECKUE APOOH
5 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHust MPUKIAIHBIX 33724
F [Ipumenenue apobeii u IPOIEHTOB IS 1
perieHust MpUKIAIHBIX 33729
8 JeWcTBuTenbHbIe uncia. ParmoHanbpHbIC U 1
HppalMOHAIIbHbBIE YHCIIa
9 Apudmerndeckre onepanuu ¢ 1
JEHCTBUTEILHBIMU YHCIIAMA
10 Moaynb 1eMCTBUTEIBHOTO YHCIIa U €r0 1
CBOMCTBA




11

[TpuOmmkEHHBIE BHIYUCIICHUS, TPaBUIa
OKpPYTJICHUS, IPUKUJIKA U OLIEHKA
pe3yJibTaTa BRIYUCICHUN

12

OCHOBHBIC METOIbI PEIICHHS 1IEJIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABCHCTB

13

OCHOBHBIE METO/IbI PELICHUS 1IENIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PEIICHHUS LIEIbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

15

MHOrowieHsl OT OAHON EPEMEHHOM.
Jlenenue MHOTOUYIEHAa HA MHOTOYJIEH C
octaTtkoM. Teopema besy

16

MHorousneHsl ¢ HeabMi KodhGuiineHTamMmu.
Teopema Buera

17

Pemenue cuctem TuHENHBIX YpaBHEHUN

18

Pemenue cucrem TuHENHBIX YpaBHEHUI

19

Marpura cucTeMbl JINHEWHBIX YPAaBHEHHM.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKUNA CMBICI M CBOWCTBA;
BBIUMCJICHHE €r0 3HAYEHUS

20

Onpenenurens MaTPUIBL 2X2, €ro
T€OMETPUYECKHI CMBICI U CBOWCTBA;
BBIYHCIIEHHE €0 3HAYEHUS

21

[IpuMeHeHue onpenenuTens s peLeHUs
CUCTEMBI JINHEWHBIX YPaBHECHUN




22

Pemnienne nmpukiagHbIxX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YpaBHEHUM

23

Penienne npukinagHeIx 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHECHUHN

24

KonTtponbnas pabdora: "PanmonanbHbie
ypaBHEHMsI U HepaBeHCTBAa. CUCTEMBI
JUHENHBIX YpaBHEHUH"

25

@yHKIMS, CIIOCOOBI 3aJaHUsl PYHKIINU.
Bsanmuo obparubie pynkum. Kommosurms

byHKIMi

26

I'paduk Qynkuuu. dnemMeHTapHbIC
npeoOpa3oBaHus rpaduKoB QyHKIHIT

27

OO6nacTp ornpeieneHuss 1 MHOXECTBO
3HaueHud Gpynkuuu. Hynu ¢pynkum.
[TpomexyTKH 3HaK MTOCTOSTHCTBA

28

UYErHble 1 HEUETHBIE PYHKITUHU.
[Tepuonuueckue pynxun. IlpomexyTku
MOHOTOHHOCTH (pYHKIIMH

29

MaxkcuMyMbl 1 MUHUMYMBI ()YHKLIIH.
HauOonpIiee 1 HauMeHbIlIee 3HAUCHHUE
(GYHKLINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U JpOOHO-
TuHeHas GyHKIuN

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
HOCTPOEHHE TPAPUKOB ATUX (PYHKIIHI

32

DJIeMEHTapHOE UCCIIEJOBAaHUE U
MoCcTpoeHue rpaduKoB ITUX HYHKITHI

33

CreneHn c 1IeJIbIM ITOKa3aTesieM. buHom




Hrrotona

CrereHs c 11e16IM OKa3areiieM. buaom

34
Herorona
Crenennast GyHKIUS C HATYPAIbHBIM U

35 [eJIBIM IMoKa3aTeiieM. E€ cBolicTBa 1
rpaduk

36 Kontponbnas padora: "CreneHnas
¢dbyuknus. E€ colicTtBa u rpaduk”

37 Apudmerndeckuii KOpeHb HaTypaTbHON
CTEIICHU U €ro CBOMCTBA

38 ApudmeTnieckuii KOpeHb HaTYpaIbHOM
CTETEeHH U ero CBOMCTBa

39 [Ipeo6pa3oBaHus YUCIOBBIX BbIPAXKEHUH,
COJIepKalIX CTENEHU U KOPHU

40 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
COJIepKalINX CTENIEHU U KOPHU

41 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
CoJIepKaliX CTENEHU U KOPHU
WppanmonaneHele ypaBHeHUs. OCHOBHBIE

42 METO/Ibl PEIIEHUsI UPPALMOHATIBHBIX
ypaBHEHUU
Wppaunonansueie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX
ypaBHEHUH
HppaunonaneHble ypaBHeHNs. OCHOBHBIE

44 METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX
YpaBHEHUN

45 PaBHOCHIIbHBIE TIEPEXO/IBI B PEIICHUH




UPPALMOHATILHBIX YPaBHEHH

PaBHOCWIIBHBIE IEPEXOABI B PELLICHUH

46 UPPALMOHATIBHBIX YpaBHEHUN

47 PaBHOCHIIBHBIE IEPEXO/BI B PELLIEHUH
UPPALMOHAIIBHBIX yPaBHEHUN

48 PaBHOCHIIBHBIE ITEPEXOMBI B PEILICHUN
UPPALMOHAIIBHBIX YpaBHEHUN
CoiicTBa u rpaduk KOpHs N-0if CTETIEHU

49 KaK QyHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeIeM
CaoticTBa U rpaduK KOpHS N-Oi CTEHEHH

50 KaK (yHKIIMH OOpaTHOW CTETICHH C
HaTypaJIbHbIM I10Ka3aTeIeM
Konrtponsnas pabora: "CoiicTa u rpaduk

o1 KOpHs n-0u creneHu. MppannoHansHbie
ypaBHeHHuA"

59 CrerneHsb ¢ palioHalIbHBIM TOKa3aTeNeM U
€€ CBOMCTBA

53 CrerneHsb ¢ palioHalIbHBIM ITOKa3aTeNeM U
€€ CBOMCTBA

54 CreneHs ¢ paliMoHalIbHBIM I10KA3aTENIEM U
e€ CBOMCTBA

55 [Toxa3zaTtenbHast GpyHKIMA, €€ CBOWCTBA U
rpadux

56 Hcnons3oBanue rpadpuka QyHKIUN A5
peneHust ypaBHEHU N

57 Hcnonwk3oBanue rpadpuka QyHKIUN AJs

peuieHus: ypaBHEHU N




IToxazaTennHBIE YpaBHCHHA. OCHOBHBIC

58 METO/Ibl PEIICHUS MTOKa3aTEIbHBIX 1
ypaBHEHUH
[Toka3arenbHble ypaBHEHMs. OCHOBHBIE

59 METO/IbI pEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHUH
[Toka3zarenbHble ypaBHEeHMs. OCHOBHBIE

60 METO/IbI pelleHHsI TOKa3aTeIbHbIX 1
ypaBHEHUI

61 KonTponabnas padota: "llokazarenbHas 1
¢ynkuus. [lokazaTenbHble ypaBHEHHS"

62 Jlorapudwm uncna. Coiicta norapudma 1

63 Jlorapudm uncna. CBoiictBa norapudma 1

64 Jlorapudm uncna. CoiicTa norapudma 1

65 JlecsiTuuHble U HaTYpaJbHBIE JOrapudMbl 1

66 JlecaTuuHble U HaTypalibHbIE JIOTapu(MBI 1

67 [IpeobpazoBanne BEIpaKEHUH, COMIEPIKAIIUX 1
J0rapuQmbl

68 [TpeoOpa3oBaHue BbIpakeHUIl, COepKALIIX 1
aorapudmsl

69 [TpeoOpa3oBaHue BEIpaKEeHUH, COEPIKATITIX 1
JorapupMbl

70 Jlorapudmuueckas QyHKIM, €€ CBOWCTBA U 1
rpadux

71 Jlorapudmuueckas ¢pyHkus, e€ cBocTBa U 1
rpadux

79 Hcnonb3oBanue rpaduxa QyHKIUM 15 1

pellIeHUs] ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKIHH 115

73
pelLeHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHus.. OCHOBHBIE

74 METO/BI peIIeHUs Torapu(HPMUIECKUX
ypaBHEHUH
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

75 METO/bI peIIeHUs JTorapu(PMUIECKUX
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/bI pellieHus JJorapu(PMUIECKUX
ypaBHEHUI

77 PaBHOCHIIBHBIE TEPEXOBI B PELLIEHUU
JOrapu(pMHUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE IEPEXObI B PELIEHUN
Jorapu(pMHUUECKUX ypaBHEHUN

79 KonrtponsHas paborta: "Jlorapupmuueckas
¢yukuus. Jlorapudmuueckue ypaBHeHHs "

80 CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC
YHCIIOBOTO apryMeHTa

81 CuHycC, KOCUHYC, TAHT'€HC U KOTaHT€HC
YKCIIOBOTO apryMeHTa

82 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa

83 ApKcuHYC, apKKOCUHYC U apKTaHT'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpruueckas OKpyKHOCTb,

84 orpezeNeHue TPUTOHOMETPUYECKUX

(GyHKIMI YUCIOBOTO apryMeHTa




TpuronomeTrpuyeckas OKpyKHOCTb,

85 onpeeeHue TPUTOHOMETPHUIECKUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa

86 OcHOBHbIE TPUTOHOMETPUYECKHE (HOPMYIIbI 1

87 OCHOBHBIE TPUTOHOMETPHUYECKUE (HDOPMYJIBI 1

88 OcHOBHbIE TPUTOHOMETPHYECKHE (HOPMYIIbI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (DOPMYJIBI 1

90 [IpeoOpa3oBaHe TPUTOHOMETPHYECKUX 1
BBIPAKECHUI

01 [Ipeo6pa3oBanue TPUTOHOMETPUUECKUX 1
BBIpKEHU I

92 [Ipeo6pa3oBanue TPUTOHOMETPUUECKUX 1
BBIPAKCHU I

93 [TpeoOpa3oBaHuE TPUTOHOMETPUUECKUX 1
BBIpOKEHU I

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHHUN 1

95 Pemenune TpuroHOMeTpUUECKUX YpaBHEHHUM 1

96 Pemienne TpuroHOMeTpHUYECKMX ypaBHEHUH 1

97 Pemenune TpuroHOMeTpUUECKUX YpaBHEHHUM 1

98 Pemenne TpuroHOMeTpHYECKMX ypaBHEHUH 1

99 Pemenune TpuroHOMeTpUUECKUX YpaBHEHUM 1

100 Pemenne TpUroHOMETpHYECKUX ypaBHEHUH 1
KonTtponbHas pabora:

101 "TpUTrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKNE YPaBHEHUS"

102 [TocnenoBareabHOCTH, CLIOCOOBI 3aJaHUS 1

ocjienoBareibHocTe. Meton




MaTeMaTH4YeCKOM HHAYKOUU

MOHOTOHHEBIE B OI'paHUYCHHBIC

103 nocjenoBaTeNbHOCTU. McTopus ananusa
OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ["'eomeTpuyeckas mporpeccus

106 beckoneyHO yObIBaroIIas reoMeTpuyecKas
nporpeccus

107 CymMma OeckOHEUHO yObIBaroLIei
reoMEeTPUYECKOM porpeccun

108 JIMHEHBIN U SKCIOHEHIIMAIbHBIN POCT.
Yucno e. DopMyna CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN ¥ DKCIOHEHUMAIIBHBIN POCT.
Yucno e. DopMyiia CI0XKHBIX IPOLICHTOB

110 Hcnonp30BaHnEe IPOrPECCUU [Tl PELICHHUS
peayIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 KonrpomnbHas pabora:
"ITocenoBarenbHOCTH U ITporpeccun’”

112 HenpepbiBHble QYHKIIMM U UX CBOHCTBA

113 Touka pa3pbiBa. ACUMIOTOTHI rpauKOB
byHKIII

114 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

115 CoiicTBa (hyHKIIMIA HEMPEPHIBHBIX HA
OTpe3Ke

116 MeTto1 MHTEPBAJIOB JUIsl pELICHUS

HCPAaBCHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 Meton uHTEpBAJIOB JUIsl pELLICHUS
HEPaBEHCTB

119 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX
(GyHKUUH 1715 peleHus 3a1a4

120 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKUUH 1715 peleHus 3a1a4

epBasi M BTOpasi MPOU3BOIHbIC KIIUU

121 IT VH

122 Onpeznenenue, reOMETPUYECKUNA CMbICIT
MIPOU3BOIHOMN

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOIHOM

124 VYpaBHeHMEe KacaTeIbHOU K rpaduky
byHKIIMHN

195 YpaBHeHUe KacaTelIbHOU K rpaduKy
byHKIUM

126 [Ipou3BoHbIE 2TIEMEHTAPHBIX (YHKITUI

127 [Tpon3BoiHBIE 37IEMEHTAPHBIX (DYHKIIHIA

128 [IpousBogHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIO3ULIUHU (DYHKITHIHA

129 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOT'O M KOMIO3ULIUHU (PYHKITHHA

130 [IpousBoaHast CyMMBI, IPOU3BEICHUS,
YaCTHOTO ¥ KOMITO3UIIMU (PYHKITUH

131 Kontponbnas padora: "[IpousBognas"

132 [ToBTOpeHnue, 06001IeHNE, CUCTEMAaTH3AIUS




3HaHui: "YpaBHeHud"
133 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "Oyukun"
134 NroroBas koHTpoJIbHAsA paboTa 1 1
135 HroroBast KOHTpoOJIbHAs paboTa 1 1
136 HOBToPeHI/Ie, 000011IeHNE, CHCTEMATH3AINS 1
3HAaHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

KoHnTpoJbHbIE

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
U3y4YeHH s

JIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

[IprumeHeHue nporu3BOIHON K
UCCJICIOBAHUIO (PYHKIIMI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npon3BOIHON K
WCCJICIOBAaHMIO (DYHKITHI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpumeHeHne mpOU3BOTHON K
UCCJICIOBAaHUIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBbI

IIprMmeHeHne nporu3BOIHON K
UCCIIeIOBaHMIO (YHKIIHI Ha
MOHOTOHHOCTb U SKCTPEMYMBI

[IprMeHeHnne Npon3BOIHOMN K
MCCIIeI0BaHMIO (QYHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBI

[IpuMeHeHne MpOU3BOIHON K
MCCIIeI0BaHMIO (DYHKIIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

Haxoxnenne HanOOIBIIIETO U

HaVMEHBIIIETO 3HAYECHHS HETIPEPBIBHOU

(GyHKLIUHU HAa OTpe3Ke

HaxoxneHnue HanOOJIBIIETO U




HaVMEHBIIIET0 3HAYCHUS HENIPEPBIBHOM
(GyHKLUHU Ha OTpE3Ke

Haxoxnenue HaubobIiero u
HAaWMEHBIIIETO 3HAUCHHS HETIPEPBHIBHOM
GyHKIIMY Ha OTpe3Ke

10

Haxoxnenue HanOoJIbIIErO U
HAUMEHBIIIETO 3HAYCHHS HEMPEPHIBHON
(GyHKINU Ha OTpE3Ke

11

Haxoxxnenune HanOoIbIIETO 1
HaWMEHBIIIETO 3HAYCHHS HETIPEPBIBHOM
(GyHKIMHU Ha OTpe3Ke

12

Haxoxnenre HanOobIIero 1
HAUMEHBIIIETO 3HAUCHUS HEPEPHIBHOM
GyHKIINN Ha OTpe3Ke

13

IIprMeHeHne nporu3BOIHOMN ISt
HaxXO0XJIEHUS HAWIYYIIErO PELICHUS B
MPUKJIAJAHBIX 3aa4ax

14

IIprMeneHne nporu3BOAHOMN ISt
HaXO0XJIEHUS HAWITYYIIEro PEUICHUS B
MPUKJIAAHBIX 3a7a4ax

15

IIprMeHeHne nporu3BOIHOMN ISt
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3aJIaHHOTo (HOPMYJITON M
rpaduxkom

16

[Ipumenenre npou3BOIHOM 1S
ONpEAEIICHUS CKOPOCTH U YCKOPEHUS
mpoliecca, 3aJaHHoro (popmyson wim
rpadpukom




17

Kommo3zurus ¢yHKIui

18 Kommo3zurus ¢yHKIui

19 Komnosunus GpyHkimii

20 ['eomeTpuyeckue 0Opa3bl ypaBHEHUN Ha
KOOPAMHATHOW INIOCKOCTH

21 I'eomerpuueckue o6pa3bl ypaBHEHHI Ha
KOOPJMHATHOM IIIOCKOCTH

99 Kontponbnas pabora: "MccnenoBanue
(GyHKIHMI ¢ TOMOIIBIO POU3BOAHOM"

23 [lepBooOpa3Hasi, OCHOBHOE CBOHCTBO
epBOOOPA3HBIX

24 [TepBo0OOpa3HbIe AIeMEHTAPHBIX (DYHKIIUH.
[TpaBuiia Hax 0k 1eHUS IEPBOOOPA3HBIX

25 [TepBooOpazHble 37€MEHTAPHBIX (PYHKIHA.
[IpaBuna HaxoXx1€HNS IEPBOOOPA3HBIX

26 Huterpai. I'eomeTprudeckuii CMbICI
MHTETpaa

97 Boruncnenue onpenenéHHOro HHTerpaina
o popmyne Herotona-Jleitouuia

28 Brruncnenue onpeaenéHHoro HHTerpaia
no popmyne Herotona-Jleitouuma

29 [IpumeneHne nHTerpana i HaxoXACHUS
IUIOINAACH TUIOCKUX (QUTYp

30 [IpumeneHne nHTerpana i HaxoXACHUS
00BEMOB r€eOMETPUYECKUX TeI

31 [Tpumepsl pemenuit nud depeHantbHbIX

YpaBHEHUN




[Tpumeps! pemennii ruddepennnanbHbIX

32 .
ypaBHEHUI
MaremaTtrueckoe MOICIUPOBaHNE

33 PEATBHBIX TPOIECCOB C TIOMOIIBIO
nuddepeHIATbHBIX YPaBHCHHUH

34 KonTponpHas padota: "IlepBoobpasnas u
uHrerpan"”

35 Tpuronomerpudeckne GyHKIIUH, UX
CBOWCTBA U TpapuKu

36 Tpuronomerpudeckue GyHKIUU, X
CBOWCTBA U TpapuKu

37 Tpuronomerpudeckue GyHKIMU, X
CBOIicTBa U rpaduKu

38 Tpuronomerpudeckne QyHKIIUH, UX
cBOIicTBa U rpaduKu

39 Tpuronomerpudeckne QyHKIIUH, UX
CBOWCTBA U TpapUKu
OT100p KOpHEW TPUTOHOMETPHUUECKUX

40 YPaBHEHMH C TOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH C TOMOIIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT100p KOpHEW TPUTOHOMETPHUUECKUX

42 YPaBHEHHUH C IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPHUUECKUX

ypaBHEHUH € TOMOIIBIO




TPUTOHOMETPUUECKON OKPY>KHOCTHU

Pewienne TpuroHOMETpUYECKUX

44
HEPaBEHCTB

45 Pemienne TpuroHoMeTpUYECKUX
HEPABEHCTB

46 Pemennie TpuroHoMeTpuYeCKmX
HEPaBEHCTB

47 Pemienne TpuroHOMeTpUYECKUX
HEPABEHCTB
KoHntponbhas pabora: "I 'paduku

48 TPUTOHOMETPHUYECKUX (PYHKITHIA.
Tpuronomerpruyeckue HepaBeHCTBa"

49 OCHOBHBIEC METO/IbI PEIICHUS
MOKAa3aTeTbHBIX HEPABCHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
MOKa3aTeTbHBIX HEPABCHCTB

51 OCHOBHBIE METO/IbI pEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI pEIICHUS
MOKAa3aTeTbHBIX HEPABCHCTB

53 OCHOBHBIE METO/IBI PEIICHUS
norapu(MUIECKIX HEPABEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS
norapu(pMHUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI pEIICHUS
norapu(MUIECKIX HEPABEHCTB

56 OCHOBHBIEC METO/IBI PEIICHUS

Jgorapu(pMHUUECKUX HEPABEHCTB




OCHOBHBIC MCTOJbI pCHICHUA

> UppalMOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMOHAILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
UppalMOHATIbHBIX HEPABEHCTB
61 I'paduaeckue MeTO Bl pemIeHHS
UpPaMOHATILHBIX YPaBHEHUN
62 I'paduueckue MeTobl pelIeHus
UppalMOHATIBLHBIX YPaBHEHUN
63 I'paduaeckue MeTO Bl pemeHus
NOKa3aTeIbHbIX YpaBHEHUN
64 I'padmaeckne MeTO Bl pemeHHs
NOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTObI perIeHus
norapu(MUUECKUX YpaBHEHUN
66 I'paduueckue MeTObI perIeHus
JorapupMHUECKUX HEPABEHCTB
67 ['padrueckue METO B! peIIeHUS
norapu(MHUIECKUX HEPABEHCTB
['padrueckue METOABI peIICHUS
68 MOKa3aTeIbHBIX U JOTapHUPMHIECKIX
yYpaBHEHUN
I'paduueckue MeTo b1 pereHus
69 NoKa3aTeIbHbBIX U JOrapuPpMHUUECKIX

YpaBHEHUU




70

['padmyeckue METOIbI peIICHUS
MOKAa3aTeIbHBIX U JIOTAPUPMUUECKUX
HEPABEHCTB

71

['padmyeckue METOABI peLIeHHs
NOKa3aTeIbHBIX U JOrapuPMHUUECKIX
HEPaBEHCTB

72

KoHntponbnas pabora: "UppanuoHaibHbIe,
MOKa3aTeIbHbIC U JTOrapupMUIECKUE
HepaBeHcTBa"

73

KommuiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIa

74

KommuiekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYECKast (POPMBI 3AMUCH
KOMIUICKCHOTO YHCIIa

75

Apudmernueckue onepanum ¢
KOMIUIEKCHBIMU YHCIIaMHU

76

ApudmeTrnueckue onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

77

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPAWHATHOM INIOCKOCTH

78

N300pakeHne KOMIUJIEKCHBIX YHCel Ha
KOOPJMHATHOH TIIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit cTenenun
13 KOMIUIEKCHOTO YHCIia

80

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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YUCCII OJIA




petieHus GU3NIECKUX U T€OMETPHUICCKHUX
3a1a4

Kontpoinbhas padbora: "KomriekcHbie

82 |
yucia

83 HatypanbHble 1 1ienbie uncia

84 HarypanbHble u 1ernblie yncia

85 [IpumeHneHue NpU3HaKOB AETUMOCTU
LEJIBIX Yucell

86 [TpuMeHeHne NIPU3HAKOB ASTUMOCTH
LEJIBIX YuCell

87 [TpuMeHeHne NIPU3HAKOB AECTUMOCTH
uensix yucesn: HOJl 1 HOK

88 [IpumeHeHue npu3HaAKOB IETUMOCTH
uenbix yncen: HOJ[ u HOK

89 [TpuMeHeHre NPU3HAKOB JEIINMOCTH
LEJbIX YUCEeJI: OCTaTKH [0 MOAYIIIO

90 [TpuMeHeHne NPU3HAKOB JEIINMOCTH
LEJbIX YUCEeJI: OCTaTKH [0 MOAYIIIO
[TpuMeHeHne NPU3HAKOB IETMMOCTH

91 LENbIX YUcell: anroput™ EBkiamnaa s
peleHns 3aa4 B IeJIbIX YhcIax

92 KonTtponbHas pabdora: "Teopus nensix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHHM.

93 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEJICTBUS

94 CucremMa 1 COBOKYITHOCTb YPaBHEHHUH.

PaBHOCHIIBHBIC CHCTEMBI U CHCTEMBI-




CJIICACTBUA

95 OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEW pallMOHAIBHBIX YPaBHEHUN

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
96 COBOKYITHOCTEW MppalMOHAIbHBIX
yYpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U
97 COBOKYITHOCTEH ITOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIC METOJIbI PEIICHUS CUCTEM U
98 COBOKYITHOCTEH MTOKa3aTeIbHBIX
YpaBHEHUN

OCHOBHBIEC METOJIbI PEILICHHS CUCTEM U
99 COBOKYITHOCTEH JIOTapu(pMUIECKUX
ypaBHEHUH

OCHOBHBIE METO/IBI PEIICHHSI CHCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKIX
yYpaBHEHUHU

[IprMeHeHne CUCTEM K PELIEHUIO
MaTeMaTU4YeCKUX 3ajad U 3a7ad u3

101 Pa3IUYHbBIX 00JaCTe HAyKU U peabHOU
YKU3HU, UTHTEPIPETALUs IOITY4EHHbIX
pe3yJIbTaToOB

[IpumeHeHMe cUCTEM K peIIeHUI0
MaTeMaTHYECKUX 3a7a4 1 3a/1a4 U3

102 pa3IMYHBIX 00JIaCTel HAyKU U pealbHOI
KU3HU, THTEPIPETAINS TTOTYISHHBIX
pe3ysIbTaToB




[IprimMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y 13

103 pa3nuyHbIX 001acTeil HAYKH U peaTbHON
YKU3HU, UHTEPIPETALUs 10TY4EHHbIX
pe3yJbTaToB
KoHntposnbnas padora: "Cucremsi

104 paloHaIbHbBIX, HPPALMOHATBHBIX
MOKAa3aTeNbHBIX U JIOTAPUPMUIECKUX
ypaBHEHUI"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpaMu

106 PanmonansHbIe HEpAaBEHCTBA C
napaMeTpamu

107 PanyonanbeHbIE CHCTEMBI € TApaMETPAMHU

108 HppanmonansHble ypaBHEHHUS],
HEPaBEHCTBA C MapaMeTpaMu

109 HppanmonaibHbIe CUCTEMBI €
napaMeTpamu

110 [loka3zaTenbHbIe ypaBHEHUS, HEPABEHCTBA C
napaMeTpamu

111 IToka3aTenbHbIE CUCTEMBI C TApaMETPaMU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmudeckue cuCTEMbI C
napaMeTpamu

114 TpuroHomeTpruyecKkue ypaBHEHUS C
napaMmeTpamu

115 TpuroHomeTpruyecKkue HepaBEHCTBA C

napameTpamu




116

TpUroHoMeTprU4ECKUE CUCTEMBI C
napaMeTpamu

117

[TocTpoenue u nccaeaoBaHue
MaTEeMaTUYECKUX MOJIEJIEH pealbHbIX
CUTYallMi C TOMOIIBIO YPAaBHEHUH C
napameTpamu

118

IToctpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJIEIeN pealbHbIX
CUTyAalUH C IOMOILBI CUCTEM YPAaBHEHUI
C mapameTpaMu

119

ITocTpoenue u ucciaegoBaHue
MaTeMaTHYECKUX MOJIENIEH peabHbIX
CUTYaIlMi C TOMOIIBIO CUCTEM YpaBHEHUHN
C mapameTpamMu

120

KonTponbnas pabora: "3anauu ¢
napaMerpamu’

121

[ToBTOpenue, o6odIIEHKE,
CUCTeMaTH3alys 3HaHUU: "YpaBHEHMS"

122

[ToBTOpenue, 06001IIEHNE,
cuctemarusanus 3HaHu: "YpaBHeHus"

123

[ToBTOpenue, o6odIIEHKE,
cucTeMaTHh3anus 3HaHui: ""Y paBHEHHUS.
Cucremsl ypaBHeHUH"

124

[ToBTOpenme, 0600IIEHNE,
cucremarusanus 3HaHui: "HepaBeHcrsa"

125

[ToBTOpenue, 06001IeHNE,
cucreMarusanus 3Hanuii: "HepaBenctsa"

126

[ToBTOpenue, 06001IeHNE,




cucremaTtusanus 3Hanuii: "HepaBencrsa"

[ToBTOpEeHmE, 0600IICHNE,

127 cucreMaruzanus 3Hanui: "[IponsBoaHas u 1
€€ mpuMeHeHue"
[ToBTOpeHnue, 06001ICHNE,

128 cucremaTtusanus 3HaHuii: "[IponzBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 06001EHNE,

129 cucremarusanus 3HaHuit: "[IpousBogHas u 1
e€ mpuMeHeHue"
[ToBTOpEHME, 0000IICHUE,

130 cuctemaTusanus 3Hanui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHmE, 0000IICHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

132 [ToBTOpenue, o6odIIEHKE, 1
cucreMarusanus 3Hanui: "Oynkiun"

133 [ToBTOpenue, 06001IIEHNE, 1
cucreMaruzanus 3Hanuii: "Oynkiun"

134 Hroroas koHTpobHAs paboTa

135 Hroroast KOHTposIbHASA paboTa 1

136 [ToBTOpenwue, o000mIEeHNE, 1
CHCTEMAaTH3aLMs 3HAHUH

OBHIEE KOJIMYECTBO YACOB I10 136 10

[TPOI'PAMME







YYEBHO-METOANYECKOE OBECIIEYEHHME
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






