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MNOACHUTEJIbHAS 3AIINCKA

VYueOHblii Kypc «Anrebpa ¥ Havajga MaTEMaTHYECKOTO aHalIWM3a» SBISACTCS OJHUM W3
HamOoJee 3HAYMMBIX B TPOTrpaMMe CpPEAHEro oO0IIero o0pa3oBaHHs, MOCKOJBKY, C OJTHOU
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMECHTAIbHYIO 0a3y Jii H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOpPOHBI, (POPMHUPYET JOTHYECKOE M aOCTPAKTHOE MBIIIICHUE
oOydaronuxcss Ha YpPOBHE, HEOOXOIUMOM I OCBOCHHS WH(DOPMATHKH, OOIIECTBO3HAHHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO yd4eOHOro Kypca
oOydaroniuecs: OBJAQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
(hopMyIUpyeT CBOM JIOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIi Kypc anreOphl W HaYaJl MATeMAaTHYCCKOTO aHallM3a 3aKjaJbIBACT OCHOBY JUIS
YCICITHOTO OBJAJCHUS 3aKOHAMHU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHS OCHOBHBIX
TEHJCHIIMA PAa3BUTHS SKOHOMHKH W OOIISCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJIOTHSAX, YBEPEHHO HCIOJIL30BaTh UX LIS
nanbpHemero oOpa3oBaHMsl W B TOBCEIHEBHOW KU3HM. B TO ke BpeMms OBIaJieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU areOphl I MaTEMaTHYECKOTO aHaJIH3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C TIOMOIIBIO HHIYKIIMH W PACCYXIaTh JEAYKTUBHO, UCIOIH30BaTh 00OOIICHHIE U
KOHKpETHU3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xonme m3ydeHmsi ydeOHOro Kypca «AireOpa W Hadajga MaTeMaTHYeCKOTO aHaIN3a»
oOydaroniyecss TOJy4alOT HOBBIM ONBIT PEIICHUS TPHUKIAJHBIX 337ad, CaMOCTOSTEIBHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKUX MOJICICH pealbHBIX CUTYyallud, WHTEPIPETANNNA TOTYyICHHBIX
pEIIeHNH, 3HAKOMSTCS C MPUMEpaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUPOJIE, HAyKe U
HCKYCCTBE, C BBIIAIOMIMMUCS MATEMAaTHUYECKIMH OTKPBITUSIMU M UX aBTOPAMH.

VY4eOHbI Kypc 00J1aaeT 3HAYUTEIBHBIM BOCIHTATEIFHBIM MOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4YeOHbId MaTepuall, CrnocoOCTBYIONUN (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHMs, TaK ® 4epe3 chenuduky ydeOHOW  JAESITENbHOCTH, TpeOyromiei
MPOJOJDKUTETFHON — KOHIGHTPAIlMM ~ BHUMAHHUS, CaMOCTOSITENIbHOCTH, aKKypaTHOCTH W
OTBETCTBCHHOCTH 32 TOJTy4E€HHBIN pe3ybTar.

B ocHoBe Mmertoamkm OOy4eHus anreOpe M HadajiaM MaTeMaTHYeCKOrO aHAIM3a JICHKHT
JeSTEITbHOCTHBIN MIPUHIIUT 00y4EHHUSI.

B ctpykType yuebHOTO Kypca «Ajiredpa U Hadaia MaTeMaTHYECKOTO aHalln3a» BhIICICHBI
CIICAYIONINE COJCPIKATEIHHO-METOJMUECKUE JTHHUU: «Yucia W BbIYHCICHUN), «DyHKIMH WU
rpadukn», «YpaBHEHUS U HEpaBEHCTBa», «Havana maremaTudeckoro ananmuza», «MHOXeCTBA U
JorvKa». Bce OCHOBHBIE cOlEpKATeIbHO-METOANYCCKUE JHHUUA M3Yy4aroTCs Ha MPOTSDKECHUH
JBYX JIeT OOy4eHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS JAPYyr
Jpyra W TOCTEIIEHHO HACBIIasCh HOBBIMH TEMaMH M pasjenaMu. JlaHHBIA y4eOHBIH Kypc
SIBIIICTCSI MHTETPATUBHBIM, IIOCKOJILKY OOBEAMHSET B cebe COJepKaHUE HECKOJIbKUX
MaTeMaTUYECKUX TUCIUIUIMH, TAaKUX Kak ajareOpa, TPUTOHOMETpPHUs, MaTEMaTHUCCKHI aHaJIn3,
TEOpUsT MHOKECTB, MaTeMaTHuecKas Jjoruka u npyrue. [lo Mepe Toro kak oOyuarommecs
OBJIaZICBAIOT BCE OoJice MIMPOKUM MaTEMATHUECKHUM allaparoM, Yy HHX I[OCIEI0BaTEeIbHO
(dbopMUpyeTCsT U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIeNb pealbHOU
CUTYaIli, MPUMEHATh 3HAHUS, MOJYYEHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, ISl pPEIIeHUS
CaMOCTOSITENIbHO C(HOPMYIMPOBAHHONW MaTeMaTHYeCKOW 3aJayd, a 3aTeM HWHTEepPIpPEeTHPOBAThH
CBOM OTBET.

CopepxarenpHo-MeTOANYECKass ~ JTUHUS  «UwWcnma W BBIYMCICHUS»  3aBepIlaeT
(dbopMHUpOBaHNE HABBIKOB HMCIOJIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE OBIJIO HAuyaTo Ha
ypOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemnero oOiiero oOpasoBaHus ocoboe
BHUMaHUE yjemnseTcs: (GOPMHUPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s MCIOJIb30BaHUE PA3NUYHBIX (OPM 3alHMCH YHCa, YMEHHE AeNaTh MPUKUIKY, BHITIOIHSITH
MpUOIKEHHBIE BRIUMCIICHHUS, OLIEHUBATh YHCIOBBIC BRIPAKEHHUS, pab0OTaTh C MAaTEMATUUECKUMU
KOHCTaHTaMH. 3HaKOMbIE OOy4aloNIMMCs MHOKECTBA HATYpPaJbHBIX, LETBIX, PAlMOHAIBHBIX U



JEMCTBUTENBHBIX YUCEN JOIOJIHAIOTCS MHOXECTBOM KOMIUIEKCHBIX uncel. B kaxmom M3 atux
MHOYKECTB PaCCMaTPHUBAIOTCSI CBOMCTBEHHBIE €My CHEIM(PUUECKHE 3a/1a41 U OTIEPAIlUH: JICICHUE
HalEeNno, OIEpPUpPOBAaHME OCTaTKaMM Ha MHOXKECTBE I€JIBIX 4Hced, O0coOble CBOICTBa
palMOHANBHBIX U MPPALUOHAIBHBIX YUCEI, apu(PMETUUECKAE OINEPaLMU, a TAKXKE H3BICUYCHUE
KOpHS  HaTypaJbHOM  CTENEHM Ha MHOXECTBE KOMIUIEKCHBIX uucesl.  braromaps
[IOCJIEIOBATEIbHOMY ~ PAaCIIMPEHMIO  Kpyra  HUCHOJB3yeMbIX  YHCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMH ~UX TPHUMEHEHHs JUISl pEIICHUS pa3IuYHBIX 337ad  (OpMHUPYETCs
MIPEJICTABICHUE O E€IUHCTBE MaTeMAaTUKM KaKk HAayKd U €€ poJu B IOCTPOCHUM MOJeel
peanbHOTO MUPA, IKUPOKO UCTIOIB3YIOTCS 0000IIeHNEe U KOHKPETU3aIHsI.

JIuaus «YpaBHEHHS] M HEPABEHCTBA» pEAIM3yeTCs Ha MPOTSHKEHUM BCEro OOydeHHs Ha
YpOBHE cpenHero ooOumiero oOpa3oBaHHs, IIOCKOJBKY B KaxaoM paszgene IIporpammel
MIPEeyCMOTPEHO pellIeHrHEe COOTBETCTBYIOIIMX 3a1ad. B pesynbrare oOydaromuecs OBIAJEBaOT
pPa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIBHBIX, HWPPALMOHAIBHBIX, IOKAa3aTEJIbHBIX,
JOTapu(PMUUECKUX U TPUTOHOMETPUUYECKUX YPaBHEHMI, HEPaBEHCTB M CHCTEM, a TaKXKe 3ajad,
cojepkauux napaMmerpsl. llogydueHHble yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIEIOBAaHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPHU PELIEHUH NMPUKIIAJHBIX 3a/1a4 U 337[a4 Ha HaX0XKJCHHE
HauOOJBIINX U HAUMEHbBIINX 3HaueHU QyHkiuu. [lanHast copepikarenbHas JUHUS BKIIIOUAET B
cebs Takxke (QOpMUPOBAHHE YMEHUH BBINOJHATH pacy€rsl Mo ¢GopMmyaam, npeoOpa3zoBaHUsS
paloOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHMH, a TaKKe BBIPAKEHUH,
coJlep’KalluX CTerneHu u Jjorapudmel. braronaps wusydeHuro anredpandyeckoro Marepuaia
MPOUCXOJUT  JalibHEHIee pa3BUTHE AJITOPUTMUYECKOIO M aOCTPaKTHOTO  MBIIUICHHUS
oOyuaroniuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCYXJEHUH, paOOThl ¢ CUMBOJIbHBIMU
dbopmamMu, mpescTaBICHHs] 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJIE PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pQeKTUBHbIE HHCTPYMEHTHI Ul PELIEHUs TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33Ja4, HATJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-MeToanueckass JTUHUS «DyHKUMKU U TpaduKU» TECHO MEPEIJIeTaeTCs C
IPYTMMU  JMHUSIMM ~ y4e0HOTo  Kypca, TMOCKOJbKY B  KakOM-TO  CMbICIE  33/aéT
MOCJIEIOBATEIBHOCT, ~ M3y4EHHMs  MaTepuana. V3ydeHue  CTEeNneHHOW, MOKa3aTeJbHOM,
Jorapu(MUUECKON U TPUTOHOMETPUUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOJIb30BAHNE
GyHKIME Ui peuieHus 3agad M3 JIpYruxX y4eOHBIX MPEAMETOB U peajbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHUM aHAIM30M, TaK U C pPEIleHHuEeM ypaBHEHHI M HepaBeHCTB. [Ipu
3ToM OOJIbIIIOE BHHMMAaHUE yJenseTca (OPMUPOBAHUIO YMEHHs BbIpakaTrb (OpMylIaMu
3aBUCHUMOCTU MEX]y pa3jiMuHbIMU BEIMUMHAMH, UCCIEA0BAThH MOJy4YeHHbIE (PYHKLINU, CTPOUTH
ux rpadukd. Marepuan STOM coJep)KaTENbHON JWMHUU HAIEIEeH Ha pa3BUTHE YMEHUU U
HABBIKOB, IMO3BOJISIIOIIMX BBIPAXKAaTh 3aBUCHUMOCTH MEXIY BEIMYMHAMH B DPA3IMYHON (opme:
aHAJIMTUYECKOW, rpaduueckod u cioBecHO. Ero wu3ydeHwe cnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHUS, CIOCOOHOCTH K  OOOOIIEHHIO U KOHKpETH3alluH,
MCIOJIb30BAHUIO aHATIOTHA.

CopepxarenpHas nuHUg «Hauana mMareMaTH4ecKOTo aHaan3a» IMO3BOJSET CYIIECTBEHHO
pacIIupUTh KPYr Kak MaTeMaTUYeCKUX, TaK U MPHUKIAIHBIX 3a/1a4, JTOCTYMHBIX O0Oydaromumcs,
TaK KaK y HUX MOSBIISETCS BO3MOXHOCTh CTPOUTH TpapUKu CIOKHBIX (PYHKIUH, ONpenesaTh X
HauOOJIbIINE U HAUMEHbBIIINE 3HAUYEHUS, BBIUUCIATh TUIOMEAAN Guryp u oObEMBI Tel, HAXOAUTh
CKOPOCTM M YCKOPEHHs npoueccoB. JlaHHas coaep)karenbHas JIMHHUS OTKPBIBAET HOBBIC
BO3MOXXHOCTH IIOCTPOEHHS MAaTE€MaTH4YEeCKMX MOJENEH pEalbHBbIX CHUTyaluil, IO03BOJIIET
HaxOJWTh HaWJIydlllee PEUICHHE B MPHUKIAJHBIX, B TOM YHUCIE COLUAIbHO-DKOHOMMYECKHUX,
3aayaXx. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOTO aHallu3a CHOCOOCTBYET pa3BUTHUIO
a0CTpakTHOTO, (OPMATIBHO-IOTUYECKOIO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSBICHHUS 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKe U UCKyccTBe. OOydaromuecs
Y3HAIOT O BBIJAIOLINXCS PE3ysbTaTax, MOJYyUYEHHBIX B XOJ€ Pa3BUTHSA MaTEMATUKU KaK HAyKH, U
00 UX aBTOpax.

ConepxxaTenbHO-MeTOAMYEeCKast JUHUA «MHOXeCTBa W JIOTUKa» BKIOYaeT B cebs
JIEMEHTHl TEOPUM MHOXKECTB M MAaTEMAaTUYECKOM JIOTMKH. TeopeTHMKO-MHO>KECTBEHHBIE



MPEJCTAaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJHHOW MaTeMaTHKUW W MIpeiaraloT Hambosee
YHUBEPCAIbHBINA SI3bIK, OOBEAMHSIOIIMKM BCE pa3feibl MaTeMaTUKU W €€ NPUIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHUECKUE TUCIMIUIMHBI U UX MPUIIOKEHUS B eauHoe 1enoe. [losromy
BXHO JaTh BO3MOXHOCTh OOy4aromieMmycs IOHHUMATh TEOPETUKO-MHOKECTBECHHBIN SI3BIK
COBPEMEHHOM MaTeMaTHUKH M HCIOJIb30BaTh €ro Ui BBIPAKEHUS CBOMX MbIcied. [pyrum
BOXHBIM IPU3HAKOM MAaTEMAaTHKH KaK HAYKH CJEIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W  CJEIOBAHWE OINPENCIEHHBIM MpPAaBHJIAM TIOCTPOCHHUS  JIOKA3aTEJbCTB.
3HaKOMCTBO C 3J€MEHTAMH MAaTEMaTH4eCKOH JIOTHKH CIIOCOOCTBYET PAa3BHTHIO JIOTHUYECKOTO
MBIIUICHUS] 00YYarOIUXCsl, TO3BOJSET UM CTPOUTH CBOM PACCYKICHHS HAa OCHOBE JIOTMUYECKHX
paBwI, GOPMUPYET HABBIKK KPUTHUECKOTO MBIILICHUSI.

B yuebHOM Kypce «Anredpa u Hayajga MaTeMaTUYeCKOTO aHAITN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYEeCKOTO MOJCTHPOBAHNS, KOTOpPhIE MPHU3BaHBI CIIOCOOCTBOBATH (POPMHUPOBAHUIO
HABBIKOB TIOCTPOCHUST MOJIENICH pealTbHBIX CUTYAllUi, UCCIIEAOBAHUS ATHX MOJIENIEH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCcKOTO aHaln3a, WHTEPIpPETAIMU IOJyYeHHBIX pe3yabTaTOB.
Takwe 3amaHus BIUICTEHBI B KaXABIH M3 pa3eioB MPOTPAMMEBI, MOCKOJBKY BECh MaTepHal
y4eOHOTO Kypca IIUPOKO HWCHOJB3YeTCs ISl PEIIeHUs NMPHUKIAAHBIX 3amad. [Ipu pemeHun
peambHBIX TPAKTHYECKUX 3a1ad OOydJaromiuecs: pa3BUBAIOT HAOIIOAATENHOCTh, YMEHHE
HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, WCMOJIB30BaTh aHAJOTHUIO, 0000maTh U
KOHKPETHU3UPOBaTh MpobOnemy. JleaTenbHOCTh TO (OPMHPOBAHUIO HABBIKOB PEHICHUS
MIPUKIIAIHBIX 3a/1ad OPTaHU3YeTCs B TIPOIIECCe M3YUEHHs BCEX TeM ydeOHOTro Kypca «Anredpa u
Havaja MaTeMaTHYEeCKOTO aHaIH3ay.

Ha n3yuenune yuebHOTO Kypca «Anrebpa u Hadajga MaTeMaTHUeCKOTO aHAJIM3a» OTBOIUTCS
272 4gaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmenmio), B 11 kmacce — 136 gacoB (4 gaca B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

10 KJIACC

Yuciia v BEIYMCTICHHSA.

Parmonanbubie ynciaa. OOBIKHOBEHHBIC M JIECATUYHBIE JPOOHU, MPOIEHTHI, OECKOHEYHBIC
nepuoauueckue apodu. [Ipumenenue npodeil 1 NPOUEHTOB JUIsl PELIEHUs IPUKIAIHBIX 3a]1a4 U3
Pa3IMYHBIX OTPACiEll 3HAHUW U PeajbHOW KU3HU.

JleiicTBUTENbHBIC YKCA. PalMoHaNbHBIE W HUPPAUMOHAIBHBIC YHcla. ApU(pMETHYCCKHE
olnepaluyd ¢ JCUCTBUTEIbHBIMU 4YHCIaMH. MOJysib JEHCTBUTEIBHOIO YHUCIA U €ro CBOWMCTBA.
[TpubnmkEHHbIE BBIYMCICHUS, TpPaBWJIA OKPYIJICHUS, TPUKUAKA M OICHKAa pe3yibTaTta
BBIUHCIICHU.

Crenens ¢ nenbiM nokaszareneM. bunom Hetotona. Mcnonbs3zoBanue noaxonsuieit GopMel
3aMycy JeMCTBUTENBHBIX YHCEN JUIsl pElIeHUs MPAKTHUECKUX 3a1a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp ¢ palMOHAJIbHBIM IOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JEHCTBUTEIbHBIM
IIOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuuHble U HATypaIbHBIC JIOTApU(PMBI.

CuHYC, KOCHHYC, TAHT€HC, KOTAaHI€HC YUCJIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC U
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsI M HEPABEHCTBA.

ToxnectBa M TOXAECTBEHHbIE NpeoOpa3oBaHUS. YpaBHEHHE, KOPEHb YPaBHEHHMS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUs-CIeICTBUSA. HepaBeHCTBO, pelieHre HepaBeHC TBa.

OcHOBHBIE METO/IbI PELIEHUS LENbIX U JIPOOHO-pallMOHANBHBIX YPaBHEHUN M HEPaBEHCTB.
MHorouneHsl OT OJHOM NEpEeMEHHOW. JleneHue MHOrowieHa Ha MHOTIOYJIEH C OCTAaTKOM.
Teopema be3y. MHorouwiens! ¢ nensiMu kodddunuenramu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPKAIINX CTEIEHU U KOPHU.

Wppauunonanbusle  ypaBHeHMs. (OCHOBHBIE METOJbl  PELIECHUS  HUPPALMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHble ypaBHeHHs. OCHOBHBIE METObI PEILIEHUS IOKA3aTEIbHBIX YPABHEHUH.

[IpeoGpa3oBanue BbIpaKEHUH, COAEPKALIUX JOTapru(DMBI.

Jlorapudmuueckue ypaBHeHUS. OCHOBHbIE METOJBl PEIICHUS JIOrapu(PMHUUECKUX
YpaBHEHUH.

OcHoBHble TpuroHomerpudeckue ¢opmynsl. [IpeoOpa3oBaHue TPUTOHOMETPUUECKHX
BBIpKEHUI. PellieHre TpUroHoMeTpUYECKUX YPaBHEHHUM.

Pemienune cucrem nUMHEWHBIX ypaBHEHUW. MaTpulla CHUCTEMBbl JIMHEWHBIX YpPaBHEHUHU.
Onpenenurens MaTpulpl 2X2, €ro TreOMETPUYECKHM CMBICI M CBOMCTBA, BBIUYMCICHUE
€ro 3Ha4eHMs, MPUMEHEHUE OIpEACNUTENs [JIsl PEUIeHUS CHUCTEMbl JIMHEHHBIX YpaBHEHUHU.
Pemrenne npukiaaHbIX 3a7ad C MOMOINBK) CHCTEMbl JIMHEWHBIX ypaBHeHUU. lccienoBaHue
MIOCTPOEHHOM MOJIENIM C MOMOILbIO MAaTPHUIL] U OIIPEICTUTENICH.

[TocTpoenne mMaTeMaTHYECKUX MOJENEH pealbHOW CUTyallud C MOMOUIbIO YPABHEHUU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHHM M HEPABEHCTB K PEUICHUI0 MAaTeMAaTHMYECKUX 3aJad U
3a/1a4 U3 pa3InYHbIX 00JacTei HayKH U pealbHOM JKU3HHU.

DyHKUUH U TPauKu.

OyHKIMsA, crnocoObl 3afaHus (yHKuMu. B3aumHo oOpathble (yHkumuu. Kommozuius
¢bynkuuit. I'paduk pyHkunu. SneMmeHTapHble peodbpa3zoBaHus rpauKoB (GyHKIMA.

OO6nacTp onpeseneHnss U MHOXKECTBO 3HadeHu ¢yHkuuu. Hynu ¢ynkuuu. [Ipomexyrku
3HakonocTossHCTBA. UETHble M Heu€THble QyHKUUM. [leproguueckue GyHkiuu. IIpomexyTku
MOHOTOHHOCTH (D)yHKIHMH. MakCUMyMbl 1 MUHUMYMbI QyHKIMH. Hanbosnpiiee 1 HauMeHbIee
3Ha4YeHHUs (PYHKIIUU HA TPOMEKYTKE.

JIuneiiHasi, KBajpaTUyHasi U APOOHO-TMHEHAs GYHKIUU. DIeMEeHTapHOe UCCIIeI0BAaHUE U
MOCTPOEHHE UX IPapHKOB.



CrenenHast (QyHKIHMS C HaTypaJllbHBIM M IIENBIM TOKa3areneM. EE cBoiicTBa M rpaduk.
CBoiictBa M rpauK KOpHA N-Oi CTENeHH Kak (PYHKIMU OOpaTHOM CTENEeHH C HaTypaJbHBIM
[I0Ka3aTeseM.

[Toxa3zatenpHas u norapudmudeckas GyHKUUHU, UX CBOMCTBa U rpaduku. Mcnonb3oBanue
rpaduKoB QYHKIUH I pelICHUs ypaBHEHUH.

TpuroHomerpuveckass OKpPYKHOCTb, OIpEICICHHE TPUTOHOMETPHUYECKHX (PYHKIUI
YHUCJIOBOI'O ApryMEHTA.

OyHKIIMOHAIBHBIE 3aBUCHMOCTH B PEaJbHBIX Mpolieccax U siBieHusX. [ paduku peasbHbIX
3aBUCHMOCTEH.

Hayana maTeMaTH4eCKOro aHaJIM3a.

ITocnenoBaTenbHOCTH, CIIOCOOBI 3ajaHus MOCIeA0BaTeIbHOCTEN. MeTo 1 MaTeMaTHYECKOM
UHAYKIUA. MOHOTOHHBIE M OTrpaHUWYEHHBbIE IOCIEA0BaTeNbHOCTU. VcTOpHs BO3HHKHOBEHUS
MaTeMaTHYECKOro aHaIN3a KaK aHaJin3a OECKOHEYHO MaJlbIX.

Apudmernueckas U TreomMeTpuueckas  mporpeccud.  beckoHeuHo — yObIBaroas
reoMerpuueckas nporpeccusi. CymMMa 0€CKOHEYHO YOBIBAIOIIEH I'€OMETPUUYECKOM MPOrpeccuu.
JIuHEeWHBI1 M SKCHOHEHUHAIbHBIM pocT. Yucino e. Dopmyna CIOKHBIX MPOIEHTOB.
Hcnonp30Banue Mporpeccru Uisl pelIeHNs PEaNIbHBIX 3aa4 IIPUKIIAIHOTO XapaKTepa.

HenpepriBHble ¢GyHKIMM W HMX CBOWCTBA. TOUYKM pa3pbiBa. ACHUMIITOTHI T'papUKOB
¢byukuuii. CBoiicTBa (QyHKIMII HENmpephIBHBIX Ha OTpe3ke. MeToa MHTEpBalOB JUIsl peLIeHUS
HepaBeHCTB. [I[puMeHeHne cBONCTB HENMPEPBIBHBIX (DYHKIIUH 7151 perieHus 3aaay.

[TepBas u BTOpas npousBoaHbie GyHKIMU. OnpeneneHne, TeOMETPUIECKUA 1 (PU3NIeCcKuit
CMBICIT IPOU3BOAHOM. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKIUU.

[IpousBoHbie 3nemMeHTapHBIX GyHKIMHA. [Ipon3BoaHAs cyMMbl, TPOU3BEAEHUS, YACTHOTO
Y KOMITO3HITUHU (YHKITUH.

MHoxecTBa M J10THKA.

MHOK€eCTBO, OMepaluyu HaJ MHOXKECTBaMU M HMX CBoMcTBa. [{unarpammel Diinepa—Benna.
[IpuMeHEHNE TEOPETUKO-MHOKECTBEHHOIO ammapara Uil ONUCAaHUS PEaJbHBIX INPOLIECCOB U
SBJICHUH, TIPU PEIICHUH 3a]1a4 U3 APYruX y4eOHBIX PEIMETOB.

OmnpeneneHue,  Teopema,  CBOMCTBO ~ MaTeMaTHYeCKOT0  OOBEKTa,  CIEICTBHE,
J0Ka3aTeJIbCTBO, PABHOCWIBHBIE YPABHEHUS.

11 KJIACC

Yucsia 1 BBIYUCICHHS.

Harypanbubie u unenble uucna. [IpumeHeHHe NPU3HAKOB AETUMOCTH UENbIX YHCET,
HanOopmuii o0mui aenurens (nanee — HOJl) m Haumensinee oomee kpatHoe (nanee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBkinaa 11 penienus 3a/1a4 B HeJbIX YMCiIax.

Kommnekcusie uwncna. AnreOpanueckas ¢ TpUTOHOMETpUyeckas (OpMbl  3amucH
KOMILJIEKCHOTO 4Yucia. ApudMeTHdecKue onepanuu ¢ KOMIUIEKCHBIMH unciamu. M3o0paxeHnue
KOMILJIEKCHBIX YHCENl Ha KOOpAWHATHOHU mockoctu. @opmyna Myaspa. Kopau n-oit crenenu u3
KOMILJIEKCHOTO 4Yucia. [IpuMeHeHne KOMITJIEKCHBIX 4YHCENl s pelieHuss (QU3UYECKHX W
reOMETPHUECKUX 3a/1a4.

YpaBHeHUS M HEPABEHCTBA.

Cucrema U COBOKYITHOCTh YPaBHEHHI M HEpAaBEHCTB. PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT16op KOpHEHl TPUTOHOMETPUUECKUX YpPAaBHEHUU C TOMOIIBI0 TPUTOHOMETPUUYECKOU
OKPYKHOCTH. Pellienne TpuroHoMeTpuieckux HepaBeHCTB.

OcHOBHBIE METO/IBI PEIIEHUS TTOKA3aTeNbHBIX U JIOTApU(PMUIECKIX HEPABEHCTB.

OcCHOBHBIE METO/IBI PEIICHUS UPPAIIOHATHHBIX HEPABEHCTB.

OCHOBHBIE METO/IBI PEIICHUSI CUCTEM U COBOKYITHOCTEH pallMOHAIBHBIX, UPPAIlHOHATBHBIX,
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUN.

YpaBHEHHsI, HEPABEHCTBA U CUCTEMBI C TTapaMeTPaMHU.



[IpumeHeHne ypaBHEHUI, CUCTEM W HEPABEHCTB K PELICHUI0 MAaTEMaTHYECKHUX 3aj1ad U
3a/a4 M3 pazIu4HbIX oOnacTell HAyKH W pealbHOW JKM3HM, HMHTEpHIpETals MOJyYEeHHBIX
pe3ynbTaToOB.

DOYHKUUM U TPauUKH.

I'papux xommozuimu (yHkuuid. I'eomerpuyeckne oOpas3bl ypaBHEHH M HEPAaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuveckue GyHKIIUHN, UX CBOMCTBA U rpadUKH.

I'paduueckne MeTOBl pelICHUS YpaBHEHWH W HEpaBeHCTB. [ paduyeckue MeTOJIbI
peuieHus 3a1a4 ¢ napaMeTpaMH.

Ucnonw3oBanne rpapukoB (QyHKUIMA [UIsT MCCIECIOBAHUSA IPOILIECCOB U 3aBHCHMOCTEH,
KOTOPBIE BO3HUKAIOT IPU PEIICHUH 3a/1a4 U3 JPYTrUX y4eOHBIX MPEIMETOB U PEATbHOM KU3HH.

Hayana maTteMaTH4eCKOro aHaJm3a.

[IpumeHenne Npon3BOAHON K UCCIETOBAHUIO (PYHKUINNA HA MOHOTOHHOCTb U 3KCTPEMYMBI.
Haxosxienre HanOoIbIIero 1 HAMMEHBIIIETO 3HAUYCHUN HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpumeHenne NPOM3BOAHON JUISI HAXOXKAECHUS HAWJIYYIIErO pEIIeHUs B MPHUKIATHBIX
3ajlayax, JJIs ONpEJeNIEHUsT CKOPOCTH M YCKOpPEHHUsS Npolecca, 3aJaHHOro (opMysaol WU
rpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBOOOpa3HbIX. [lepBooOpa3HbIe 3JIEeMEHTapHBIX
¢byukuuil. [IpaBuia HaxoXkAEHUS IEPBOOOPA3HBIX.

NHuterpan. I'eomeTpudecKuil CMBICH MHTErpaja. Beluucienue onpenenéHHoro HHTerpana
o ¢opmyne Herorona-JleitOnuna.

[Ipumenenune wuHTErpana JUid HaXOXKJIEHUS IUJIOUIaJed IUIOCKUX ¢GUryp u oOBEMOB
F€OMETPUYECKUX TEJ.

[Tpumepsr pemenuit nuddepeHnnaTbHBIX ypaBHEHUNH. MaTemMaTH4ecKoe MO IeTUPOBaHUE
peabHBIX MIPOLECCOB C MOMOIIBIO JU(PepeHIInaTbHBIX YPABHEHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA VYYEBHOI'O KYPCA «AJITEBPA U
HAUYAJIA MATEMATHUYECKOI'O AHAJIM3A» (YIJIYBJIEHHBI YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIEI'O OEPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCcKOro BOCIIMTAHUS

COPMHUPOBAHHOCTh ~ TPAKIAHCKOW TO3WIMUA OOydYalomerocs Kak AaKTUBHOTO W
OTBETCTBEHHOT'O HWJIE€HA POCCHUHCKOro OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMPOCHI U JPYro€), YMEHHE B3aUMOJICHCTBOBATH C COIMAJIbHBIMU WHCTUTYTaMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHHUEM;

2) NIaTPpHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMHUPOBAHHOCTh POCCUMCKON I'pak/IaHCKON MJIEHTUYHOCTH, YBOXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaT€MAaTHKH, IEHHOCTHOE OTHOUIEHUE K JIOCTHKEHHUSIM POCCUUCKUX
MAaTEMaTUKOB M POCCUMCKONW MATEMaTUYECKOM IIKOJbI, WCMOJb30BAHUE ITHUX JIOCTH)KEHUU B
JIPYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

OCO3HAHHME  JYXOBHBIX LIEHHOCTEH  POCCHUHCKOTO  Hapoda, c(HopMHUPOBaAHHOCTh
HPABCTBEHHOTO CO3HAHUS, ITHUYECKOTO TOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JTOCTIDKCHHN HAyKH M JCSITENHHOCThIO YUE€HOTO, OCO3HAHWE JMYHOTO BKJIAJa B TOCTPOCHHUE
YCTOMYMBOTO OYAYIIETO;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHpPYy, BKIOYasg  3CTETHUKY  MaTeMaTHYEeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a1a4, peIICHHH, PACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMaTHYECKUM acCIEeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3HuecKoro BOCIIUTAHHUS:

c(OpMUPOBAHHOCTh YMEHHUS MPUMEHSATh MaTeMaTHUYECKUE 3HAHUSI B HHTEpECax 3J0pOBOTO
n Oe3omacHoro oOpasa >KM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3J0pPOBBIO (3I0pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OT/AbIXA, peryisipHas (Gu3nueckas akTUBHOCTD),
(buznuecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON JAEATEIbHOCTHIO;

6) TpPy10BOr0 BOCIIUTAHHUS:

TOTOBHOCTb K TPYZY, OCO3HAHUE LIEHHOCTU TPYIOJIIOOUS, HHTEPEC K Pa3InyHbIM chepam
podeccHoHaNbHOMN NEeSTeIbHOCTH, CBSI3aHHBIM C MATeMAaTUKOW M €€ MPHIOKEHUSIMH, YMEHUE
coBepuIaTh OCO3HaHHBIA BBIOOp Oyaymieid mnpodeccun U peanu3oBbIBaTh COOCTBEHHbBIE
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEUICHUU
MPAKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHUSI:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJAbTYphl, TOHUMAHHE BIUSHHUS COILMAIBHO-
SKOHOMHUYECKHUX IIPOLIECCOB HA COCTOSHHUE IPUPOJHOM M COLMAIBHON Cpelbl, OCO3HAHUE
rI00ambHOTO  XapakTepa  AKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pUMEHEHHe
MaTeMaTHYeCKUX 3HAHUU TSl pelIeHus 3aaad B 00JacTH OKpYKaIolUIel cpe/bl, MIIaHUuPOBaHUE
MOCTYINKOB U OLIEHKU UX BO3MOXKHBIX MOCIIEACTBUMN JUIsl OKPYKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMHUPOBAHHOCTH ~ MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU M OOIIECTBEHHOW MPaKTUKH, MTOHMMaHHWE MAaTeMaTHUYeCKON Hayku Kak chepbl
YEJIOBEUYECKOU AESITENIbHOCTH, ITANOB €€ pa3BUTHs M 3HAYMMOCTH JUISl Pa3BUTUS LIMBUIIM3ALINH,
OBJIJICHHUE S3bIKOM MATEMaTHKU U MaTeMaTHYECKOUN KyJIbTYpOi KaK CpPEICTBOM MO3HAHUS MHUPA,
TOTOBHOCTb OCYIIECTBIISITh MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh UHANBUIYATbHO U

B IpyMIIE.



METAIIPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTenbHBIC yHHBeEpPcaIbHbIE YueOHbIE 1l CTBUSA

ba3oBrble 1ornyeckue 1eHCTBHUA:

BBISIBJIATh M XapaKTEpU30BaTh CYIIECTBEHHBIC MPHU3HAKH MaTEMaTHUYECKHUX OOBEKTOB,
MOHATHM, OTHOIIEHMM MEeXAy MOHATUAMHU, (OPMYJIHPOBATh ONpPENENECHUS IOHATH,
YCTAQHABJIMBATh CYNIECTBEHHBIH MpPHU3HAK KIACCU(PHUKAIMHA, OCHOBAHHUSA JUIA OOOOIICHHS W
CPaBHEHMUsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIMPOBATH M IPEOOpPa30BbIBATh CYKIEHUS: YTBEPAWUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U O0IIUE, YCIOBHBIE;

BBISIBJISITh MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M M IPOTUBOpEUMs B (akTax,
JaHHBIX, HAONIOAEHUAX W  YTBEPXKICHMSIX, TMpeajgaratb KpUTEpUH JJI  BbBISBICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUUIL;

JIeNlaTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTWKH, JEAYKTUBHBIX M HMHJIYKTHBHBIX
YMO3aKIIOYEHUH, YMO3aKIIOU€HUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENIBHO JI0KA3aTEIbCTBA MAaTEMATUUYECKUX YTBEP)KJAECHUHN (IIpsMbIE U
OT TPOTUBHOTO), BBICTpAaUBATh AapryMEHTAlMIO, IMPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXJACHUS U BHIBObI;

BBIOMpATh CIOCOO pelleHuss ydeOHOW 3afauu  (CpaBHUBATh HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIAMIMM € Y4E€TOM CaMOCTOSITENIBHO BBIJIEIEHHBIX
KpUTEPUEB).

Ba3oBble uccienoBare/ibckue 1elCTBUA:

HCII0JIb30BaTh BOMPOCH! KaK MCCIIEN0BATENIbCKUI MHCTPYMEHT MO3HaHUs, (OPMYIHPOBATH
BONPOCHI, (PUKCHpYIOIIME NPOTHBOPEUHE, HPOOIEMy, YyCTaHABIMBAaTh HMCKOMOE U JAHHOE,
(bopMupOBaTh TMIOTE3Y, APT'YMEHTHPOBATh CBOIO NMO3UINI0, MHEHHE;

IIPOBOJUTH  CAMOCTOATENBHO  CIUIAHUPOBAHHBIM  OKCIIEPUMEHT, HCCIEIOBAaHUE IO
YCTQHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OObBEKTa, SBJIEHMS, MPOLIECCA, BBISIBICHHIO
3aBUCUMOCTEH MeX 1y 0OBEKTaMHU, SBICHUSAMHU, IPOLIECCAMU;

CaMOCTOATENIBHO (POPMYIUPOBATh 000OIIEHHUS U BBIBOJIBI M0 pe3yibTaTaM MPOBEAEHHOTO
HaOJI0/IeHUS, UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTD MOJIyYEHHBIX PE3yJIbTaTOB, BBIBOJOB U
000011IeHMI;

IIPOTrHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOLIECCA, a TAK)KE BBIABUIATH IIPEIIOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATE A€(ULMUTH HH(OPMAIUHY, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETAa HAa BONPOC U VIS
pellIeHus 3a/1a4H;

BbIOUMpaTh MH(OPMAIMIO U3 MCTOYHMKOB  pa3jIM4YHBIX THUIIOB, aHAJIU3UPOBATh,
CHCTEMaTU3UpOBaThb U HHTEPIPETUPOBATh HMH(POPMALMIO PA3IUYHBIX BUAOB U (opMm
IIPE/ICTaBIICHMS;

CTPpYKTypupOBaTh  HMH(OpMAIMIO, HpPEACTaBIATh €€ B pa3duuHbIX  (opmax,
WUTIOCTPUPOBATH I'PpahuuecKu;

OLICHUBATh HAJAEKHOCTh HWHGOpPMAIMU IO  CaMOCTOSITEIbHO  C(HOPMYIHPOBAHHBIM
KPUTEPHUSM.

KoMMmyHukaTuBHbIE YHUBEpcaibHbIe yueOHbIe elicTBUS

Oo0menne:

BOCIIPUHUMATh M (DOPMYIHUPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBHUSIMU H ULEISIMH
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M ITHUCBMEHHBIX
TEKCTaX, JaBaTh TMOSCHEHUS IO XOJYy pEHICHUs 3a/la4d, KOMMEHTHPOBATh IOJTY4YEHHBIH
pe3ynbTarT;

B X0Jie OOCYXJIEHUSI 3aJlaBaTh BOIPOCHI MO CYIIECTBY OOCYXKJaeMOW TEMBbI, MPOOIEMEI,
pelaeMoi 3a7auu, BBICKA3bIBaTh WJCH, HAIlCJICHHBIE HA MOWCK PEIICHHSI, COTIOCTABISITh CBOU



CYXJIEHHS C CYXJCHUSIMH APYrUX YYaCTHHKOB JUANOTa, OOHAPYKMBATh Pa3jinyve U CXOJCTBO
MO3HILIUH, B KOPPEKTHOM (hopMe POPMYITHPOBATH Pa3HOTIACHUS, CBOU BO3PAKCHUS;

NpCACTaBJIATE PE3YJIbTATbl PCHICHUA 3aJadu, SKCICPUMCHTA, HCCICAOBAaHUWA, IPOCKTA,
CaMOCTOSITEJILHO  BbIOMpaTh (GopMaT BBICTYIUICHHS € Yy4€TOM 3a4ad [pEe3eHTaluu U
0COOEHHOCTEH ayJUTOPUH.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIAH, AJTOPUTM pEIICHHUS 3aJadyd, BBHIOMPATh CIOCOO pemeHus ¢ y4eToM
MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh M KOPPEKTHPOBATH
BapHAaHTHI PELICHUHN C Y4ETOM HOBOW MH(pOpMAIIHH.

CaMOKOHTPOJIb, IMOLMOHATBbHbII HHTEJIEKT:

BJIAJICTh HAaBBIKAMH MTO3HABATEIBHON Pe(PIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHIA
W MBICIHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJIAJIETh CIIOCOOAMH CaMOTIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3yabTaTa PelIeHNs MaTeMaTHIECKOH 3a1auu;

MPEBHUJIETh TPYJAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh TPH PEIICHWH 3a7add, BHOCHTH
KOPPEKTHUBBI B JICATEIIHHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHBIX, HAHJICHHBIX ONIHOOK,
BBISIBJICHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTAaTa IEIH H YCIOBUSIM, OOBSICHATH IPUIUHBI JIOCTHKCHHUS
WIA HEJIOCTIKEHHs Ppe3yJabTaTOB JEATEIbHOCTH, HAXOJUTh OMIMOKY, JaBaTh OIEHKY
MPHUOOPETEHHOMY OIIBITY.

CoBMecTHa 1€AATEJILHOCTD:

MMOHMMATh W HCIIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW W WHIWBHIYATHLHON pabOTHI MpH
pelieHnd y4eOHBIX 3a/Jay, MPUHUMATh IeJIb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW PabOTHI, paclpenessaTh BHABI padOT, TOTOBapUBATHCS, 00CYXIATh
MPOIIECC U pe3yibTaT pabOThI, 0000IIaTh MHEHHUST HECKOJIBKHX JTFOCH;

y4acTBOBaTh B T'PYNIOBBIX (GopMax paboThl (0OCYXKAeHHS, OOMEH MHEHHH, «MO3TOBBIC
LITYPMb» U HHBIE), BBINOJHATH CBOIO 4acTh pabOThl MU KOOPIMHUPOBATH CBOM JIEHCTBUS C
JPYTMMU 4YJI€HaMH KOMaHbl, OLIEHHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMNA MPOIYKT IO
KpUTEpUsM, cHOpMyJIMPOBAaHHBIM YYACTHUKAMU B3aUMOJICHCTBHUSI.

INPEIMETHBIE PE3YJIbTATbBI

K xonmy oOydenuss B 10 kJjacce oOyJarOmIMICS TOJYYHUT CICAYIOIIUE IPEIMETHBIC
pe3ynbTaThl MO OTIACIBHBIM TeMaM pabodeil mporpamMmbl yueOHOTo Kypca «AnreOpa M Havala
MAaTEeMaTHYECKOT0 aHAJIN3a»:

Yucua v BBIYUCTICHUSA:

CBOOOJHO OTEPUPOBATH MOHITHIMH: PAllMOHATBLHOE YUCIO, OECKOHEUHAs MePHOIuIecKast
Ipo0Ob, TPOIEHTHI, UPPALUOHATBLHOE YHWCIIO, MHOKECTBA PAIMOHAIBHBIX U JEHCTBUTEIBHBIX
YHUCell, MOYJb ACHUCTBUTEIBLHOTO YUCIA;

MIPUMEHSTH APOOU U MPOLIEHTHI AJIS PElICHUs MPUKIATHBIX 33a/a4 U3 Pa3IUYHbIX OTpaciei
3HAHUH U PEAIbHOM JKU3HU;

MPUMEHSITh MPUOTMKEHHBIE BBIYUCICHHS, TMpaBHJIa OKPYIJICHHS, MPUKUAKY U OLEHKY
pe3ynbTaTa BEIYMCIICHUT;

cBOOOJIHO ONepupoBaTh IMOHATHEM: CTENEHb C MLEJIbIM IOKa3aTeJaeM, HCIOJIb30BaTh
MOAXOANIYI0 (OPMY 3aMUCH JEHCTBUTENBHBIX YHCEN JJIS pEelIeHHs MPaKTUUYECKUX 3a1ad U
MIPEACTABICHUS JAHHBIX;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(PMETHUECKHI KOPEHb HATypaJIbHON CTETEHHU;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHb C PAllMOHATBHBIM ITOKa3aTeNeM;

CBOOOJHO OMEPUPOBATH MOHATUSAMHU: JOTapudM dYHCIA, JECITHYHBIE W HATypalbHBIC
JorapuMmbl;



cBOOOJTHO OTIEpUPOBATH MOHATHAMU: CHUHYC, KOCHHYC, TaHI'€HC, KOTAHIEHC YHCIIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHIMHU: APKCUHYC, apKKOCHHYC U aPKTAHT'€HC YHCIOBOTO apryMEHTa.

YpaBHeHHUS] U HEPABEHCTBA:

cBOOOJTHO OTIEPHPOBATH NOHATUSIMH: TOKIECTBO, YpaBHEHHE, HEPABEHCTBO, PABHOCUIIbHbIC
YpaBHEHHSI U yPABHEHUS-CIICACTBUS, pABHOCUIIbHBIC HEPABEHCTBA,

MPUMEHATh PA3MYHBIE METOJbl PEUICHHS PAlMOHAIBHBIX H JIPOOHO-PAMOHAIBHBIX
YpaBHEHHIA, TPUMEHSITHh METO HHTEPBAJIOB JUIsl PEIICHHSI HEPABEHCTB;

cBOOOJTHO OIEPUPOBATH MOHATUSMH: MHOTOWIEH OT OJHOW NEePEeMEHHOW, MHOTOWIEH C
HEeNBIMA KOO QHUIMEHTaMH, KOPHH MHOTOYICHA, INPUMEHSTh JIeJICHHEe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera as pemenus 3a1ay;

CcBOOOJTHO ~OMEpUpOBaTH TOHATHUSMH: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHIa,
OTIPENICNIUTENb MATPUIBI 2 X2 M €ro TEOMETPHUYECKHH CMBICI, WCIIOJIb30BaTh CBOMCTBA
ompenenuTens 2 X 2 Juis BBIYMCICHUS €r0 3HAUCHHS, MPUMEHSATh OTPEACTUTENH U PEHICHUS
CHCTEMBI JIMHEWHBIX YpaBHEHHIA, MOJIEIMPOBATh peajbHbIE CHTYallMHd C IMOMOIIBIO CHCTEMBI
JMHEWHBIX YpaBHEHHH, WCCIEA0BaTh IIOCTPOCHHBIE MOJIENIM C TOMOIIBIO MaTpUIl |
OTIpeNieNuTeNeH, HHTEPIPETUPOBATH MOJYICHHBIA PE3yIbTaT;

HCII0JIb30BaTh CBOMCTBA JIEHCTBUI C KOPHAMMU JIJ1s TpeoOpa3oBaHUsl BbIPaKEHUH;

BEITIOJTHATh ~ TPEOOpa30BaHMsI  YHCIOBBIX  BBIPQKCHHH, COJEpKAIUX CTEIEHH C
panroHaATFHBIM TIOKA3aTeIeM;

UCIOJIb30BaTh  CBOMcTBa Jjorapu@moB Ui  mpeoOpa3oBaHMs — JorapupMuyueckux
BBIPAKEHU;

CBOOOJTHO ~ OMEpHpOBAaTh  TMOHATHUSMH:  HppAIlMOHANBHBIC,  TIOKa3aTelbHBIE |
Jorapu(MUUecKue ypaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TpPUTOHOMETpUueckue  (Gopmyisl  aias  npeoOpa3oBaHUS
TPUTOHOMETPUYECKUX BBIPAKEHHUI;

CBOOOJHO ONEpUPOBATH MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHUE, MPHUMEHSTH
Heo0xoIuMble (GOPMYIIBI 7Sl pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJENTUPOBATh peajbHble CHUTyallUd Ha fA3bIKE aireOpbl, COCTaBISATh BbIPAKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3a/layM, HCCIENIOBaTh IOCTPOCHHBIE MOJEIH C
MCII0JIb30BAHMEM ammapara aareophl.

DOYyHKIUM U TPAaPUKH:

CBOOOJHO OMNEpPUpPOBATh MOHATUAMHU: (YHKIHS, CHOCOObI 3alaHus (YHKUHU, B3aUMHO
oOpaTHble (YHKIIMH, KOMIO3UIUS (PyHKIMHA, rpaduk (QYHKIMH, BBIMOJIHATH JJIEMEHTApHBIC
npeoOpazoBanusi rpa@UKOB QPYHKIINIA;

CBOOOJHO OMNEPUPOBATh MOHATUSAMU: OOJIACTH OMPENENICHUS M MHOXKECTBO 3HAYCHHIA
GbyHKIMH, HYTU QYHKIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO OMEpPUPOBATH MOHATHAMH: UYETHbIE U HEYETHbIE (YHKIHMH, MEPUOTUYECKHE
GYHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCHMYMbl W MHHUMYMBI (YHKIIHH,
HauOoJbIlIee U HANMEHbIIIee 3HaUeHHEe (DYHKIIUU Ha IPOMEKYTKE;

CcBOOOJIHO ONEpPHPOBATH MOHATHAMM: CTEMEHHAs (QYHKIUS C HATYypaJbHBIM M IEJIBIM
nokaszateneM, rpauk cTeneHHON (YHKUIUU C HATypalbHBIM U LEJBIM IOKazaTesieM, rpaduk
KOPHSA N-0if CcTeneHu Kak GyHKIMK 0OpaTHOM CTENEHU C HaTypaJbHBIM MOKa3aTeNIeM;

ONEepHpOBATh MOHATUSAMH: JIMHEHHas, KBaJpaTH4yHass W JApPOOHO-IMHEHHas QYHKIHH,
BBITOJIHATE 3JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHUE UX TPa(UKOB;

cBOOOJIHO OMepUpOBaTh MOHATHUAMU: INOKa3aTeldbHas M Jorapupmuueckas (QyHKLIUHU, UX
CBOICTBA U I'pauKu, UCMIOIB30BaTh UX I'padUKH JUI PELICHUs ypaBHEHUH;

cBOOOJIHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, ONpe/eTIeHUe
TPUTOHOMETPUUYECKUX (PYHKIIUI YUCIIOBOTO apryMeHTa;



UCTOJBb30BaTh rpaduku (YHKIUH Ui UCCIEIOBAHUS IPOLIECCOB M 3aBHCUMOCTEH mHpu
pelIeHNH 3a/a4 U3 JAPYruX y4eOHBIX NPEAMETOB M peallbHOW JKM3HM, BBIpAXKaTh (OpMylIaMu
3aBUCUMOCTH MEXYy BEJIUYMHAMU;

Hayana maTeMaTH4eCKOro aHa/jms3a:

cBOOOJIHO OTEpPHPOBATh MOHATHUAMH: apH(PMETHUECKass M TeOMETpHYEeCKas MPOrPEcCHs,
0ecKOHEeUHO yOBIBAIOIIAst TEOMETPHYUECKAs MPOTPECCHS, JIMHEHHBIM U SKCIIOHEHITUAILHBINA POCT,
(bopmyIna CI0KHBIX IPOIIEHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU I PELICHUS PealIbHBIX 3a7a4 IPUKIIAJHOTO XapaKTepa;

CcBOOOJTHO ~ ONEpPHUPOBATH  MOHATHUSAMHU:  IOCIEIOBATEIBHOCTh,  CIOCOOBI  3aJaHUS
IIOCJIEI0BATEIBHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS] MATEMATUYECKOTO aHaJIM3a KaK aHann3a 0ECKOHEYHO MaJlbIX;

CBOOOJHO ONEPUPOBATH MOHATUSMU: HENpEpbIBHbIE (DYHKIMHU, TOUKH pa3pbiBa Ipaduka
(yHKIMH, aCUMIITOTHI rpaduka GyHKINH;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMs, HENpepblBHAs Ha OTpE3Ke, MPUMEHSThH
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMUN [l pelIeHUs 3a/1a4;

CBOOOJHO ONEpUpOBaTh MNOHATHSAMH: IiepBasi M BTOpas MPOMU3BOJHBIE (DYyHKIHUH,
KacaTesnbHas K rpaguKy QpyHKUINU;

BBIYUCIIATh IPOU3BOJHBIE CYMMBI, IPOW3BEIAECHUSA, YAaCTHOTO M KOMIIO3HIMH JBYX
(GyHKIM, 3HATh MPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

HCI0JIb30BAaTh T€OMETPUUYECKUN U PU3NYECKHI CMBICI TPOU3BOIHON ISl pEelIeHMs 3a/1a4.

MHoxkecTBa M J10THKA:

CBOOOHO OTEpUPOBATH MOHATHUAMU: MHOXKECTBO, OTIEpAllUU HaJl MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN anmapar JJis ONMHCAHMS PEAJbHBIX IPOLIECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOOJIHO OIEpPUPOBATH MOHATUAMU: OIpEAEICHHE, TeopeMa, YpaBHEHHUE-CIIEICTBUE,
CBOMCTBO MareMaTH4ecKoro oObEKTa, J0Ka3aTelIbCTBO, pPABHOCWIBHBIE YPABHEHUS U
HEPABCHCTBA.

K xonmy oOyuenuss B 11 KJjacce oOyJarOmMICS TOJYYUT CICAYIOIINE TPEIMETHBIC
pe3ynbTaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl ydeOHOTO Kypca «AnreOpa v Havaia
MaTEeMaTUYECKOTO aHaI1u3a:

Yucaa v BBIYHCTIEHUS:

CBOOOJIHO OTEpHUPOBATH TMOHATHUAMH: HATypaJIbHOE M II€JI0€ YHCJIO, MHOXXECTBA
HaTypaJbHBIX U LEJbIX YKCEJI, UCIOJIb30BaTh MpU3HAKK AeaumocTu nenbix yucen, HOJ n HOK
HaTypaJbHBIX YKCEN ISl PEIICHUS 3a]1a4, MPUMEHATh alroput™ EBkinaa;

CBOOOJHO OMEPUPOBATH MOHATUEM OCTaTKa MO MOJYIIO, 3alUChIBaTh HATypalbHbIC YUCIIA
B Pa3JIMYHBIX MTO3UIIMOHHBIX CUCTEMAaX CYMCIICHHS;

CBOOOJIHO OIEPUPOBATh MOHATHIAMH: KOMIUICKCHOE YHCIO M MHOYKECTBO KOMIUICKCHBIX
YHUCe, TMPEJICTABIIATh KOMIIEKCHBIC YHC/Ia B aJIreOpandecKol ¥ TPUTOHOMETPHUECKOU dopme,
BBITIOJTHATH apU(PMETHUYECKHE OTIEPAIMK C HUMH M U300pakaTh Ha KOOPIUHATHOM IJIOCKOCTH.

YpaBHeHus 1 HEPABEHCTBA:

cBOOOTHO ONEPUPOBATH  TOHATHUSMU: MppalHoOHaJIbHBbIE, MokasaTejIbHbIE |
norapuMUUecKre HepaBEeHCTBA, HAXOIUTh UX PEIICHHS C TOMOIIBIO PABHOCUIIBHBIX MTEPEX0JI0B;

OCYILIECTBISITH OTOOP KOPHEH MPU PEeIIeHUU TPUTOHOMETPUIECKOTO YPaBHEHUS;

CBOOOZHO OMEpUPOBATh TMOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSThH
Heo0xoIuMBbIe (HOPMYITBI ISl PEIICHHs] OCHOBHBIX THIIOB TPUTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATH MOHATUSMHU: CUCTEMA U COBOKYITHOCTh ypaBHEHHUI M HEPaBEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CIIEACTBUS, HAXOIUTh PELICHUS CUCTEMbI U COBOKYITHOCTEH
paIMoOHaNbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENbHBIX M JIOTapU(IMUYECKUX YpaBHEHUH W
HEPaBEHCTB;

pemath palnuOHANbHBIE, WppalMOHATbHBIE, T[OKa3aTelbHbIe, JIOTAPUPMUYECKHE U
TPUTOHOMETPUUECKUE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINe MOIYJIU U MapaMeTphl;



MPUMEHSATH TpadUuecKue METObI IS PELICHUS] YpaBHEHHH 1 HEPAaBEHCTB, a TAKKe 3a/1a4
C mapaMeTpaMy;

MOJICIUPOBATh peajibHble CHUTYyallMd Ha S3bIKE aireOpbl, COCTABIATH BBIPAKCHHS,
YPaBHEHUS, HEPABEHCTBA U MX CHCTEMbI II0 YCIOBHIO 3a/layM, HCCIIEI0BaTh IOCTPOCHHBIE
MO/IEJIH C MCIIOJIb30BAaHHUEM arrapara anreOpbl, MHTEPIPETUPOBATH MOTYUYEHHBINA Pe3ybTar.

DyHKIUHA U rpagUKU:

CTPOHTH TPapHUKH KOMIO3UIUU (YHKIUH C IMOMOIIBIO 3JIEMEHTAPHOTO HMCCIECIOBaHUS U
CBOMCTB KOMITO3UIIMHU ABYX ()YHKIIHA;

CTPOUTH F'€OMETPUUECKHE 00pa3bl ypaBHEHUM U HEPABEHCTB HAa KOOPJAMHATHOM MJIOCKOCTH;

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: TPAPUKU TPUTOHOMETPHUUECKUX (YHKITHIA;

MPUMEHSATH (PYHKIMH T MOJCITMPOBAHUS U MCCIIEOBAHUS PEATBHBIX POIIECCOB.

Hayana maTteMaTH4ecKoro aHajamsa:

HCIOJIb30BAaTh MPOM3BOAHYIO JUISl HccielnoBaHUsA (YHKIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI;

HaXOJUTh HAUOOJIbIIIEE U HAUMEHbILIEE 3HaUCHUS (PYHKIIMU HENPEPBHIBHON Ha OTPE3KE;

HCI0JIb30BAaTh MPOU3BOAHYIO JJISl HAXOXK/IEHUS HAWJIY4IIEero pelieHHs] B MPHUKIAIHBIX, B
TOM YHUCJE COLMAIBHO-D)KOHOMUYECKUX, 3aJadax, JUIsl ONPEIEICHUS CKOPOCTH M YCKOPEHUs
mporecca, 3a1aHHOT0 GOopMYII0i UK rpaduKoM;

CBOOOJHO ONEPUPOBATh MOHATUAMU: TIepBOOOpa3Hasi, ONpPEAeTIEHHbIN HHTErpall, HAXOIUTh
NepBOOOpa3HbIe DJIEMEHTAPHBIX (YHKIMM M BBIYUCIATH HHTErpan mno Qopmyne HproToHa-
JletiOnuma;

HaXOJUTh IUIOIAAN MIIOCKUX (GUTYp U 0OBEMBI TEN C MMOMOIILIO0 HHTETpaia;

UMETh TpPEACTaBICHUE O MaTeMaTHYeCKOM MOJIEIMPOBAHUM Ha TPUMEpE COCTaBIICHHS
muddepeHInanbHbIX YpaBHEHUM;

pemaTh MPUKIAAHbIE 337a4l, B TOM YHCJIE COLMAIbHO-IKOHOMHMUYECKOTO M (PU3NYECKOTO
XapakrTepa, CpeICTBAMUA MaTeMaTHYECKOTO aHaJIN3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne|  HaumenoBaHue pa3zienoB U TEM

KonnuectBo yacos

ONEeKTpOHHBIE

/1 MIPOrpaMMbI

BceeroKonTponbHbie
paboThl

paboThl

[IpakTnueckue

(uudpossbie)
00pa3zoBaTesbHbIC

pecypcsl

MHOKEeCTBO JEHCTBUTEILHBIX UHCEI.
MHuorouiieHbl. PanimonaabHbIe
ypaBHEHUS U HepaBeHCTBA. CUCTEMBI
JINHEWHBIX YPAaBHEHUN

24 1

@®ynkunu u rpapuku. CreneHHas
(YHKIMS C LIETBIM [T0Ka3aTeaeM

12 1

Apudmernueckuil KOpeHb n-o
crenenu. MppanroHansHbie
ypaBHEHUS

15 1

[lokazarenpHas GyHKIUS.
[loka3aTenbHbIE ypaBHEHUS

10 1

Jlorapudmuueckas QyHKIIHS.
JlorapudmMuaeckue ypaBHEHHsI

18 1

TpuroHomeTpuYecKre BbIpaXKEHUS U
YpaBHEHUS

22 1

[TocnemoBaTeIbHOCTH U TIPOTPECCHH

10 1

HenpepsiBHBIC yHKITHH.
[IpousBoaHas

20 1

[ToBTOpEeHue, 0600IIeHNE,
cUCTEMAaTU3aIys 3HaHUH

OBIIEE KOJJMYECTBO YACOB I1O
[IPOTPAMME

136 10

11 KJIACC

11 KIJACC

KommuecTBo yacoB

Ne HaumenoBanue pas3aciioB

n/m Y TEM MPOTPaMMBbl Bcero

KonTposbHbie
paboThI

[TpakTruecku
€ paboThI

DNEeKTpOHHBIE
(tmudpoBsIC)
o0pa3oBaTelbHbIC

PECYPChI

[ToBTopenue 10 knacca 4

Bxonnas (crapToBas)
pabota

UccnenoBanue GpyHkuuii
C IOMOILIBIO 22
MIPOU3BOJHOM

IlepBooOpa3nas u
UHTErpaj

12

I'paduku
TPUTOHOMETPUUECKUX 14
GyHKUIUH.




Tpuronomerpuueckue
HEPABCHCTBA

HppaunonanbHeie,
II0Ka3aTeIbHbIE U
norapupMUIecKue
HEpaBEHCTBA

24

KoMmriuiekcHbie umcia

10

HarypanbeHble u nensie
qucia

10

Cucremsl
paloHaIbHBIX,
HppalMOHaTIbHBIX
MOKa3aTeIbHbIX U
JOTapu(PMUIECKUX
YpaBHEHUU

12

10

3aia4u ¢ napameTpamu

16

11

[ToBTOpEHME,
00o01Ienne,
CHCTEMATH3AINA 3HAHUHI

10

OBIIEE KOJIMYECTBO
YACOB I10 I[TPOI'PAMME

136

10




INOYOYHOE INTAHUPOBAHMUE

10 KJIACC

No
n/n

Tema ypoka

KonnuectBo yacos

Bcero

Kontponsn
ble pabOThI

[IpakTnueck
ue paboTsI

Jara
U3Y4YECHU
A

ONEeKTpOHHBIE
1u(ppoBbIe
00pa3zoBaTeIbHbBI
€ pecypcsl

MHoXxecTBO, onepanuu
HaJl MHO’KECTBAMU U UX
CBOMCTBA

Juarpammer Ditnepa-
Benna

[IpuMeHeHne TeopeTHKo-
MHOECTBEHHOT'O
amnmapara Juis peleHus
3a1a4

PammmonansHEIe YMCHa.
OOBLIKHOBEHHEIE U
JECITUIHBIC TPOOH,
MPOIICHTHI, OECKOHEYHBIC
MepHOIUUYECKHE TPOOH

Panmmonanbueie ynca.
OOBIKHOBEHHBIE U
JECATUYIHBIC IPOOH,
MPOIICHTHI, OECKOHEYHBIC
MePUOANYECKHIE TPOOH

[Ipumenenne npodeit u
MIPOIICHTOB JUTSI PEIICHUS
MPUKIIA/IHBIX 37184

[Ipumenenue npodeit u
MIPOIICHTOB JUTSI PEIICHUS
MPUKIIA/IHBIX 37184

JleicTBUTEIbHBIC YUCTIA.
PanmonanpHble 1
HppalMOHAJIbHBIC YHUCIIA

ApudmMernueckue
oTieparyu ¢
JCWCTBUTEIILHBIMU
YHCIIAMH

10

Monyns
JIEMCTBUTEIILHOIO YHCiIa
M €T0 CBOMCTBA

11

[TpubnmxEnnple
BBIYMCIIEHUS, TIPABHIIA
OKPYIJICHHS], IPUKUIKA U
OIIEHKA pe3ylbTaTa
BBIUHCICHUN

12

OCHOBHBIE METOIbI
pElIeHUs EeTbIX U




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Kontponsn
bI€ PaOOTHI

[IpakTrueck
ue paboThl

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(poBkIC
00pa3zoBaTebHbBI
€ pecypcsl

TPOOHO-PAIMOHATBHBIX
YPaBHEHUH U HEPABEHCTB

13

OcCHOBHBIE METO/IbI
pEIICHUS [ETIBIX U
TPOOHO-PAIIMOHATBHBIX
YPaBHEHUI U HEPABEHCTB

14

OCHOBHBIE METO/IbI
peIeHus HebIX U
JTPOOHO-PAIIMOHATIEHBIX
YpaBHEHUN U HEPABEHCTB

15

MHOro4ieHsl OT OJHOMN
nepeMeHHou. [lenenue
MHOTOYJIEHA Ha
MHOTOYJIEH C OCTATKOM.
Teopema besy

16

MHOTOYJIEHBI C LIETBIMHI
ko3 urmenTamu.
Teopema Buera

17

Pewrenue cucrem
JIMHEHHBIX YpaBHCHUN

18

Pewrenue cucrem
JIMHEHHBIX YpaBHCHUN

19

Marpuiia cucTemsl
JIMHENHBIX YPAaBHEHUH.
Onpenenurensb MaTPULbI
2X2, €ro reOMETPUYECKUMA
CMBICIT 1 CBOWCTBA;
BBIYHCIICHUE €T0
3HaYCHUS

20

Onpenenurensb MaTPUILbI
2X2, ero reOMETPUIECKUM
CMBICIT ¥ CBOWCTBA;
BBIYHCIICHUE €T0
3HAUCHUS

21

IIpumenenue
OTIPENEIINTENS U1
pELICHUsT CUCTEMBI
JIMHEWHBIX YPaBHEHUN

22

Perenne npukitagHbix
3a/1a4 C IIOMOIIBIO
CUCTEMBI JIMHEWHBIX
YpaBHEHUH

23

Pemrenne npukitagHbeix
3a/1a4 C IIOMOIIBIO
CUCTEMBI JIMHEWHBIX
ypaBHEHUH




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Kontponsn
bI€ PaOOTHI

[IpakTrueck
ue paboThl

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(poBkIC
00pa3zoBaTebHbBI
€ pecypcsl

24

KonTponsHast padoTa:
"PanimoHaNbLHbIE
ypaBHEHHS U
HepaBeHCTBa. CHCTEMBI
JTMHENHBIX ypaBHEHUN"

1

25

DyHKLHUS, CIIOCOOBI
3a1aHus QyHKIUH.
B3aumHo obpaTHbIE
¢dbynakuun. Kommnosurnus

byHKIMNA

26

I'paduk pynkuun.
DneMeHTapHbIe
npeoOpazoBaHus

rpadukoB QyHKIUH

27

O6macth onpeneneHus u
MHOYECTBO 3HAYECHUN
¢bynkuun. Hynu
¢byukun. [IpomexxyTku
3HAaK [OCTOSIHCTBA

28

UETHbIC 1 HEUETHDBIE
byHKINH.
[Tepuonnueckue
dbynaknun. [TpomexyTku
MOHOTOHHOCTH (DYHKITUH

29

Maxkcumymbl 1
MHHUMYMBI ()YHKIIAH.
HawuGomnburee u
HaMMEHBIIICC 3HAUCHUC
(hYHKIIMM HAa IPOMEXKYTKE

30

Jluneitnas, kBapaTUYHas
1 IpoOHO-TMHEHHAS

GbyHKIIII

31

DneMeHTapHOe
HCCIIeIOBAaHUE U
MOCTpOEHHE IPaPUKOB
9TUX QYHKIUN

32

DneMeHTapHOe
UCClIeIOBaHUE U
MOCTpOeHHE IparKOB
9TUX QYHKIHIT

33

Crenelsb ¢ LEIBIM
nokasareiieM. buHoM
Hrrotona

34

Crenelsb C LETBIM
nokasareiieM. buHoMm
Hrrotona




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Kontponsn
bI€ PaOOTHI

[IpakTrueck
ue paboThl

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(poBkIC
00pa3zoBaTebHbBI
€ pecypcsl

35

Crenennasi GyHKIUS C
HATYpaJIbHBIM H LEJIBIM
nokasarenem. E€
CBO#CTBA ¥ rpaduk

36

KonTtponsHast padoTa:
"Crenennas ¢pynkuus. E¢
cBoiicTBa U rpaduk"

37

ApudMeTnueckuii KOpeHb
HaTypaJbHOW CTEIEHU U
€ro CBOMCTBA

38

ApudMeTnueckuii KOpeHb
HaTypaJbHOW CTEIEHU U
€ro CBOMCTBA

39

[IpeobpazoBanus
YUCJIOBBIX BBIpa)KeHPIfI,
COJICpIKANTUX CTCTICHH U
KOpHU

40

[IpeobpazoBanus
YHCIIOBBIX BBIPAKCHUI,
COJIEp KAIUX CTCTICHU U
KOPHHU

41

[IpeobpazoBanus
YHCIIOBBIX BBIPAKCHUH,
COJIEpKAIUX CTCTICHU U
KOPHHU

42

WppatnmonanbHbie
ypaBHeHUs. OCHOBHbIE
METO/IbI pEUICHHS
HppalMOHaAIbHBIX
ypaBHEHUH

43

WppannoHaibHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIICHUs
UppaOHaIbHBIX
ypaBHEHUH

44

HppannonansHbie
ypaBHeHUs. OCHOBHbIE
METO/Ibl PELICHUS
HUppaLMOHAIIBHBIX
yYpaBHEHUH

45

PaBHOCHIIBHBIE ITEPEXOIBI
B pELIEHUU
HMppaLMOHAIIBHBIX
yYpaBHEHUH

46

PaBHOCUIIBHEIE Mepexo bl
B PCILICHUN




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Kontponsn

pIe PabOTHI | K€ pabOTHI

[IpakTrueck

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(poBkIC
00pa3zoBaTebHbBI
€ pecypcsl

HppanroOHaIbHBIX
YpaBHEHUU

47

PaBHOCHIIBHBIE IEPEXOIBI
B PCLLICHUU
HpPALUOHAIBHBIX
YpaBHEHUH

48

PaBHOCHIBHEIE MepEXo bl
B PELIEHUH
HppanOHaIbHBIX
YpaBHEHU I

49

CaoiicTBa u rpapuk
KOPHS N-Oi CTENIEHU KaK
dbyHKIIMA 0OpaTHOM
CTENEeHU C HATYpaJIbHBIM
roKasaresjaemM

50

CgoiicTBa u rpapuk
KOPHS N-Oi CTENIEHU KaK
dbyHKIIMA 0OpaTHOM
CTENEHU C HAaTypalbHbIM
[MOKa3aTeIeM

51

KonTtponbHas padoTa:
"CoiicTBa 1 rpaduk
KOPHS N-Oi CTETIECHHU.
HppannonanbHbie
ypaBHEHUS"

52

CreneHs ¢
palOHAIbHBIM
noKa3aTeqneM U eé
CBOMCTBA

53

CreneHs ¢
palOHAIbHBIM
MoKa3aTeyeM U €
CBOICTBa

54

CreneHs ¢
paloOHaIbHBIM
MoKa3aTeyieM U eé
CBOIiCcTBa

55

IToxa3zaTenbHast pyHKIMS,
e€ cBoiicTBa u rpaduk

56

Hcnonb3oBanue rpaduka
(GyHKUIUU 17151 pelieHus
YpaBHEHUH

57

Hcnonb3oBanue rpaduka
GyHKUIMY TS pereHust
yYpaBHEHUH

58

IlokazaTenbHbIe




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Kontponsn
bI€ PaOOTHI

[IpakTrueck
ue paboThl

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(poBkIC
00pa3zoBaTebHbBI
€ pecypcsl

ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUU

59

[Toxa3arenbHbIE
ypaBHeHUs1. OCHOBHBIE
METO/IBI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUI

60

[ToxazarenbHbIE
ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
YpaBHEHUI

61

KonTponbHas pabora:
"[TokazarenpHas
GbyHKIMS.
[Toka3arenbHbIe
ypaBHEHUS"

62

Jlorapudwm uuncna.
CaoiicTBa norapudma

63

Jlorapudwm uuncna.
CaoiicTBa norapudma

64

Jlorapudwm yuncna.
CaoiicTBa snorapudma

65

JecsaTuanablie u
HaTypaJbHbIE JOraprupMbI

66

JecsaTuanaslie u
HaTypaJbHbIE JOraprupMbI

67

[IpeobpazoBanue
BBIPAKCHUIA,
coJiepkaux jJorapudmet

68

[IpeobpazoBanue
BBIPAKCHUIA,
coJiepKalux Jorapugmal

69

IIpeobpazoBanue
BBIpaXKCHUH,
coJiepKaluX JOTapu (MBI

70

Jlorapugmuueckas
¢byHKLUs, €€ CBOMCTBA U

rpaduk

71

Jlorapugmuueckas
¢byHkus, e€ cBOMcTBA U

rpaduk

72

Hcnonb3oBanue rpaduka
(GyHKUIUY TS pereHust




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Kontponsn
bI€ PaOOTHI

[IpakTrueck
ue paboThl

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(poBkIC
00pa3zoBaTebHbBI
€ pecypcsl

YpaBHEHUU

73

Hcnonp3oBanne rpaduka
GyHKIUY 17151 peIIeHust
YpaBHEHUU

74

Jlorapugmmueckue
ypaBHeHUs1. OCHOBHBIE
METO/1bI pELICHUS
JTorapu(pMUIECKUX
YpaBHEHU I

75

Jlorapudmuueckue
ypaBHeHUs1. OCHOBHBIE
METO/1bl pEeLICHUS
norapu(pMUIECKUX
YpaBHEHUU

76

Jlorapudmuueckue
ypaBHEeHUs1. OCHOBHBIE
METO/IBI PEIICHUS
norapuPMUIECKuX
YpaBHEHUH

77

PaBHOCHIIbHBIE TIEPEXOIbI
B pEIICHUU
norapupMUIECKUX
YpaBHEHUH

78

PaBHOCHIIbHBIE TIEPEXOIbI
B pEIICHUU
norapu(pmMUIEeCKIX
ypaBHEHUH

79

KonTpossHas pabora:
"Jlorapudmudeckas
byHKIIHS.
Jlorapudmuueckue
ypaBHeHUS"

80

Cunyc, KOCUHYC, TAHT'€HC
Y KOTAHT'€HC YUCJIOBOTO
aprymMeHra

81

Cunyc, KOCUHYC, TAHT'€HC
1 KOTaHT€HC YHCIIOBOTO
aprymMeHTa

82

ApKCUHYC, apDKKOCHHYC U
apKTaHI€HC YHUCIIOBOTO
aprymMeHTa

83

ApKCUHYC, apKKOCHHYC U
apKTaHI€HC YHUCIIOBOTO
aprymMeHTa

84

Tpuronomerpuueckas
OKPY’KHOCTB,




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Kontponsn
bI€ PaOOTHI

[IpakTrueck
ue paboThl

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(poBkIC
00pa3zoBaTebHbBI
€ pecypcsl

oIpeneseHne
TPUTOHOMETPUUYECKUX
(GyHKIUH 9UCIOBOTO
apryMeHTa

85

Tpuronomerpuueckas
OKPYXXHOCTb,
OIIpeeIICHUE
TPUTOHOMETPUUECKUX
(YHKIMI 4HCI0BOTO
apryMeHra

86

OCHOBHBIE
TPUTOHOMETPUYECKHUE

(hopmyIibt

87

OCHOBHBIE
TPUTOHOMETPUYECKUE

(hopmyIibt

88

OCHOBHEBIE
TPUTOHOMETPUYECKUE

hopmyIsl

89

OCHOBHBIE
TPUTOHOMETPUIECCKHE

hopmyIsl

90

[IpeobpazoBanme
TPUTOHOMETPUUECKUX
BBIPAKCHUH

91

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIPAKCHUHN

92

[IpeobpazoBanue
TPUTOHOMETPUUECKUX
BBIpAKCHU I

93

[IpeobpazoBanue
TPUTOHOMETPHUECKUX
BBIpAKCHU I

94

Pemenue
TPUTOHOMETPUYECKUX
yYpaBHEHUH

95

Pewrenne
TPUTOHOMETPUYECKUX
YpaBHEHUH

96

Pewrenne
TPUTOHOMETPUYECKUX
ypaBHEHUH

97

Pewrenne
TPUTOHOMETPUYECKUX
yYpaBHEHUH




n/n

Tema ypoxka

KonnuectBo yacos

Bcero

Kontponsn
bI€ PaOOTHI

[IpakTrueck
ue paboThl

JlaTa
U3Y4YECHU
A

ONEeKTPOHHBIE
u(poBkIC
00pa3zoBaTebHbBI
€ pecypcsl

98

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

99

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHUH

100

Pemenue
TPUTOHOMETPUUYECKUX
YpaBHEHU I

101

KonTponbHas pabora:
"TpUroHoMeTpuyecKre
BBIPAKEHUS U
TPUTOHOMETPHUUECKHE
ypaBHEHUA"

102

TTocnenoBaTen,HOCTH,
CIoCcoObI 3aJaHUs
MOCJICIOBATEILHOCTEH.
MeTtox MaTeMaTHYECKOM
WHIYKIIMU

103

MOHOTOHHBIE U
OTpaHUYEHHBIE
MOCJIEA0BATEILHOCTH.
Hctopus ananuza
OCCKOHEYHO MaJIBIX

104

Apubdmernueckas
nporpeccust

105

I'eomerpuueckas
rporpeccust

106

beckoneuHo yoObIBarorast
reoMeTpuyIecKas
porpeccust

107

CymMa 6ecKOHEUHO
yOBIBaroOmIe
reOMETPUYECKOM
POrpeccuu

108

JIuuelinbIil 1
9KCIOHEHIMAJIBHBIN POCT.
Hucno e. Popmyia
CJIOXHBIX IPOLIEHTOB

109

JIunelinbIil 1
9KCIOHEHIMAJIBHBIN POCT.
Hucno e. Popmyia
CJIOXHBIX IPOLIEHTOB

110

Hcnonbp3oBanue
MPOTIPECCUU ISl PELLIEHUS
peaNbHBIX 3a1a4




Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE
n/n Bcero | KontponsH |[Ipaktiyeck| M3y4eHH | 1u(ppoBbIC
pIe PabOTHI | K€ pabOTHI 1 00pa3oBaTeIbHEI
€ pecypchl

MPUKIIQJHOTO XapakTepa

111 |KonTpospHas paboTa: 1 1
"[locnenoBaTeIbHOCTH U
nporpeccun”

112 |HenpepsiBHBIE HyHKINT 1
U UX CBOMCTBA

113 [Touka pa3peiBa. 1
AcCUMIOTOTHI TpapuKOB
byHKIMNA

114 |CsoiicTBa QyHKUINN 1
HEMPEPHIBHBIX HAa OTPE3KE

115 |CroiicTBa QyHKIMH 1
HEMPEPBIBHBIX Ha OTPE3KE

116 |[Meton HHTEPBAJIOB JUIS 1
pEIICHNS HEPABEHCTB

117 |Meton uHTEpBAJIOB IS 1
pEIICHNS HEPaBEHCTB

118 |Merton uHTEPBAJIOB IS 1
pElIeHNs HEPaBEHCTB

119 |[IpumeHeHHE CBOMCTB 1
HEeMpPephIBHBIX PYHKIUN
JUIS pelIeHUs 3a1a4

120 |[IpumeHeHHE CBOMCTB 1
HEeIpPephIBHBIX PYHKUIUN
JUIS pelIeHUs 3a/1a4

121 |IIepBas u BTOpas 1
MIPOU3BOIHBIE (DYHKIIUU

122 |Onpenenenue, 1
T€OMETPUYECKUI CMBICIT
MPOU3BOTHOM

123 |Onpenenenue, ¢uznyeck 1
WU CMBICJT IPOU3BOTHOM

124 |YpaBHEHHE KacaTeIbHOU 1
K rpaduky GyHKIUU

125 |VYpaBHeHue KacaTelbHON 1
K rpaduky GyHKIIUU

126 |[IpousBoaHbIe 1
AIIEMEHTapHBIX (PYHKIUH

127 [IpousBoaHbIe 1
AIIEMEHTapHBIX (PYHKIUI

128 |[IpousBoaHas CyMMBI, 1
MIPOU3BEICHHUS, YaCTHOTO
Y KOMTO3UINHN QYHKIINUN

129 |[IpousBoaHas CyMMBI, 1

MIPOU3BCACHUSA, YACTHOT'O




Ne Tema ypoxka KousmmuectBo yacos [Hara ONEeKTPOHHBIE
n/n Beero | KontponsH |[Ipaktnueck| U3yICHHA HpoBLIe
pIe PabOTHI | K€ pabOTHI A 00pa3oBaTeIbHEI
€ pecypchl
Y KOMITO3UINH ()yHKIIUH
130 |[IpomsBoaHasi CyMMBI, 1
MIPOU3BEICHNUSI, YACTHOTO
Y KOMITO3UINH () yHKIIUIA
131 |KontpospHas paboTa: 1 1
"[IpousBoanas"
132 [TloBTOpenwue, 0000mICHHE, 1
cUCTEeMaTU3alus 3HaHUN:
"VYpaBHeHus"
133 [TloBTOpenwue, 0000mICHHE, 1
cUCTEeMaTU3alus 3HaHUN:
"CDYHKIII/II/I"
134 |UToroBast KOHTPOJIHHAS 1 1
paboTta
135 |HUToroBast KOHTPOJIHHAS 1 1
paboTta
136 [IloBTOpenwme, 0000OmICHHE, 1
cucTeMaTu3anus 3HaHUM
OBIIEE KOJIMYECTBO 136 10 0
YACOB I10 I[TPOTPAMME




11 KJIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bce
ro

KoHnTtpoJs
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jara
H3Y4YeH
us

DJIeKTPOHHbIE
nugposbie
o0pa3oBarteib
HbIe pecypchl

[ToBTOpenue 10
KJacca

Bxonnas
(crapToBast)
paborta

[IpumeHeHne
IIPOU3BOTHOM K
HCCIIEI0OBAHUIO
dbyHKUIMI HA
MOHOTOHHOCTb U
KCTPEMYMBI

[IpumeHeHne
MIPOU3BOTHOM K
HCCIIEIOBAaHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
9KCTPEMYMBI

[Tpumenenne
MPOM3BOJTHOM K
HCCIIEIOBAaHUIO
dbyHKUIMIA HA
MOHOTOHHOCTb U
SKCTPEMYMBI

[Ipumenenue
MPOM3BOJTHOM K
HCCIIEIOBAaHUIO
dbyHKIMIA HA
MOHOTOHHOCTb U
IKCTPEMYMBI

IIpumenenue
MPOM3BOJTHOM K
HCCIIEJOBAHHIO
GbyHKIM Ha
MOHOTOHHOCTD 1
SKCTPEMYMBI

IIpumeHeHue
IIPOU3BOHOM K
HCCIIEA0BAHUIO
byHKIM Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

Haxoxnenue
HauOOJIBILIETO U




HaVMEHBIIIETO
3HA4YCHUS
HEINIPEPBIBHOM

GbyHKIIMY Ha
OTpe3Ke

10

Haxoxnaenne
HauOOJIBIIIETO U
HAUMCHBIIICTO
3HAYCHUS
HEIIPEPBIBHOMN

dbyHKIMM HA
OTpE3Ke

11

Haxoxnaenne
HauOOIBIIEro U
HAauMEHBIIIETO
3HAYCHUS
HETIPEPBIBHOM

dbyHKIIMM HA
OTpe3Ke

12

Haxoxnenne
HauOOJBIIEro U
HauMEHBIIIETO
3HAYCHUS
HEMPEPBIBHOMN

dbyHKIMM HA
OTpe3Ke

13

Haxoxnenue
HauOOJBIIEro U
HauMEHBIIIETO
3HAYECHUS
HEMPEPbIBHOMN

(dbyHKIMM HA
OTpe3Ke

14

Haxoxnenue
HauOOIBIIETO U
HauMEHBIIIETO
3HAYECHUS
HETPEPbIBHOMU

GbyHKIIMM Ha
OTpE3Ke

15

IIpumeHeHue
MIPOU3BOJHOM
JIJISI HAXOXKICHUS
HAWJIYYILIETO
pelIeHus B
MIPUKIIATHBIX
3ajJagax

16

IIpumeHeHue
MPOU3BOJHOM
JIJISI HAaXOXKICHUS
HAWJIYYILIETO




peLIeHUS B
MPUKIaAHBIX
3ajayax

17

IIpumeneHue
IIPOU3BOIHOM
JUIA OIIPENIEIICHUS
CKOPOCTH U
YCKOpEHUs
mpouecca,
3aJaHHOTO
dbopmynoit unu
rpaduxkom

18

[IpumeHeHne
MIPOU3BOIHOM
JUIA OIIPENIENICHUS
CKOPOCTH U
YCKOpEHUs
mpornecca,
3aJaHHOTO
dbopmynoit wim
rpaduxkom

19

Kommnozummsa
byHKINNA

20

Komnozumusa
byHKINNA

21

Komnozumusa
byHKINNA

22

I'eomerpuueckue
00passl
ypaBHEHUH HA
KOOPJIMHATHOM
IJI0CKOCTH

23

I'eomerpuueckue
00passl
ypaBHEHUH Ha
KOOPJIMHATHOM
TJI0CKOCTH

24

KonTposbHas
pabora:
"UccneqoBanue
¢byHKLUH C
MTOMOIIBIO
IIPOU3BOIHOMN"

25

IlepBooOpa3Has,
OCHOBHOE
CBOWCTBO
1epBOOOPa3HBIX

26

IlepBooOpa3Hbie
3NIEMEHTAaPHBIX

GyHKUIUH.




IIpaBuiia
HAXOXKJICHUS
11epBo0Opa3HBIX

27

[IepBooOpa3ubie
3IIEMEHTapHBIX
GyHKIUH.
[IpaBuiia
HAXOKICHHSI
1epBooOpa3HBIX

28

Hurerpai.
I'eomerpuueckuii
CMBICI
WHTErpaJia

29

Brrunciaenue
OMPENEIIEHHOTO
HMHTETPaja 1o
dhopmyne
Hrrotona-
JletiOunIta

30

Brramcnenne
OTPENEIIEHHOTO
HWHTETpaja 1o
dhopmyne
Hrrorona-
JletiounIta

31

[Ipumenenne
WHTerpana Jyis
HaX0XJACHUS
wiIoniaaei
IJIOCKUX QUTYP

32

[Ipumenenue
UHTerpana Jyis
HaX0XJACHUS
00BbEMOB
TreOMETPHUECKUX
TeN

33

ITpumepsl
peleHui
muddepeHnnans
HBIX YPaBHEHUU

34

ITpumepsl
peLeHui
middepeHnnans
HBIX YPaBHEHUU

35

MaremaTtudueckoe
MO/JIETUPOBAHUE
peanbHbIX
MIPOLIECCOB C
TMOMOIIBIO
middepeHnnann




HBIX YPaBHEHUH

36

KontponbHas
pabora:
"ITepBooOpaznas
u uHTerpan"”

37

Tpuronomerpuue
ckue QpyHKIHH,
HX CBOMCTBA U
rpaduKu

38

Tpuronomerpuue
ckue QyHKIIHH,
HX CBOMCTBA U
rpaduxu

39

Tpuronomerpuue
ckue QyHKIHH,
HX CBOMCTBA U
rpaduxu

40

Tpuronomerpuue
ckue QyHKIIHH,
HX CBOMCTBA U
rpaduxu

41

Tpuronomerpuue
ckue QPyHKIHNH,
HX CBOMCTBA U
rpaduku

42

Ot60p KOpHEH
TPUTOHOMETPHYE
CKHX YpaBHEHUU
C TIOMOIIbIO
TPUTOHOMETpHYE
CKOM
OKPY>KHOCTHU

43

OT60p KOpHEH
TPUTOHOMETpUYE
CKHUX ypaBHEHUI
C MIOMOIIBIO
TPUTOHOMETpUYE
CKOM
OKPYKHOCTH

44

OT10op KOpHEH
TPUTOHOMETPHUYE
CKHUX ypaBHEHUH
C TIOMOIIIBIO
TPUTOHOMETPHUYE
CKOH
OKPY>KHOCTH

45

OT10op KOpHEH
TPUTOHOMETPHUYE
CKHUX ypaBHEHUH
C IIOMOIIBIO




TpI/IFO HOMeTpI/I‘Ie
CKOH
OKPY’KHOCTH

46

Pemenue
TPUTOHOMETPUYE
CKHX HEPABEHCTB

47

Pemenne
TPUTOHOMETPUYE
CKHX HEPABEHCTB

48

Pemenne
TPUTOHOMETPUYE
CKHX HEPABEHCTB

49

Pemenne
TPUTOHOMETPUYE
CKHX HEPABEHCTB

50

KontponbHas
pabora:
"I'pacduku
TPUTOHOMETpHYE
CKUX (PYHKIHH.
Tpuronomerpuue
CKHe
HepaBeHCTBA"

51

OcCHOBHBIC
METO/IbI PEIICHUS
MOKa3aTeNbHBIX
HEPaBCHCTB

52

OcCHOBHBIC
METO/IbI PEIICHUS
MOKa3aTeNbHBIX
HEPaBCHCTB

53

OCHOBHBIC
METO/IbI PEIICHUS
MOKa3aTeNbHBIX
HEPaBCHCTB

54

OCHOBHBIC
METO/IbI PEIICHUS
MOKa3aTeNbHBIX
HEPaBCHCTB

55

OCHOBHBIE
METO/IbI peIIeHHS
norapupMUIecKu
X HEPaBEHCTB

56

OCHOBHBIC
METO/IbI peIIeHHS
norapupMUIecKu
X HEPaBEHCTB

57

OCHOBHEBIE
METO/IbI PeIIeHHS
norapupMUIeCKu




X HEPAaBEHCTB

58

OcHoBHbIE
MCTOJbI PCIICHUA
JorapuMUIECKH
X HEPABEHCTB

59

OcHOBHBIE
METOIbI pemeHI/m
HPPpALOHAIIBHEL
X HEPABEHCTB

60

OcCHOBHBIE
METOIbI pCHIeHI/ISI
HPpALOHAIIBHEI
X HEPABEHCTB

61

OcHOBHBIE
METOIbI pCHIeHI/ISI
HPpALOHAIBHEI
X HEPABEHCTB

62

OCHOBHEBIE
METOObI pemeHHs{
HAPpAIMOHAIBHEI
X HEPABEHCTB

63

I'padmueckue
METO/Ibl PEIICHUs
UppaliOHaJIbHBI
X YpaBHEHHUI

64

I'paduueckue
METO/IbI peIICHUS
HppallOHAIIbHBI
X YpaBHEHMI

65

I'paduaeckue
METO/IbI pelICHHS
MOKa3aTeIbHbIX
ypaBHEHU I

66

I'paduaeckue
METO/IbI PEIICHUS
MOKa3aTeIbHBIX
HEPaBEHCTB

67

I'paduaeckue
METO/IbI peICHHS
norapupMU4ecKu
X YPaBHEHUM

68

I'padpuueckue
METO/Ibl PeIICHUs
norapu(pMUIecKu
X HEPABEHCTB

69

I'padpuueckue
METO/Ibl PeIICHUs
norapu(pMU4ecKu
X HEPABEHCTB

70

I'paduueckue




METO/IbI PEIICHUS
MOKa3aTeIbHBIX U
JorapupMUIEeCKH
X YpaBHEHHUI

71

I'paduueckue
METO/IbI PEIICHUS
[I0Ka3aTeIbHbIX U
JorapuPpMUICCKH
X YPaBHEHHI

72

I'paduueckue
METO/IbI pELICHUS
MOKa3aTeIbHbIX U
sorapupmMudecKku
X HEpaBEHCTB

73

I'paduueckue
METO/1bl pELIeHUS
MOKa3aTeIbHbIX U
norapumMuvecKu
X HEpaBEHCTB

74

KontponbHas
pabora:
"UppanmonansH
bl€,
MoKa3areabHble U
orapupMuIecKu
€ HepaBeHCTBA"

75

KomnnekcHbie
qHca.
AnreOpandeckas
u
TPUTOHOMETPUYEC
ckast popMbl
3armcu
KOMIUIEKCHOTO
qrcia

76

KomnnekcHbie
qucha.
AnreOpandeckas
u
TPUTOHOMETpHYE
ckast popMbl
3anucu
KOMILJIEKCHOTO
qrcna

77

Apupmernuecku
€ omneparum ¢
KOMIUIEKCHBIMU
YHUCIaMH

78

Apupmerruecku
€ Omnepanum ¢
KOMIUIEKCHBIMU




qucjiaMu

79

N3ob6paxenue
KOMIIJICKCHBIX
qHcell Ha
KOOPJMHATHOM
TUIOCKOCTH

80

N3o6paxenune
KOMIIJIICKCHBIX
qucell Ha
KOOPJMHATHOM
TTIOCKOCTH

81

dopmyna
Myagpa. Kopau
N-0¥ CTETNIEHU U3
KOMIUIEKCHOTO
qucna

82

dopmyna
Myagpa. Kopau
N-0¥i CTETNIEHU U3
KOMIUIEKCHOTO
qucna

83

[IpumeHeHne
KOMIIJIEKCHBIX
qucen A
pelieHus
(bU3UYEeCKuX U
reOMETPUYECKUX
3a/a4

84

KonTposbHas
pabora:
"KoMIuiekcHbie
yucua'

85

Harypanbhbie u
1enble yucna

86

Harypanbubie n
Lienble Yucia

87

IIpumenenue
MIPU3HAKOB
JEIUMOCTH
LIEJIBIX YHCEIl

88

IIpumeHeHue
IIPU3HAKOB
JEIUMOCTH
LIEIIBIX YHUCEII

89

IIpumeHeHue
IIPU3HAKOB
JNEIUMOCTH
LEJIBIX YHUCEIL:
HOJl u HOK

90

[IpumeHeHue




IIPU3HAKOB
JEeIUMOCTH

IICJIBIX YUCCII:
HOJ u HOK

91

[IpumeHeHne
IIPU3HAKOB
JEIIMMOCTH
LEJIBIX YUCEIL:
OCTaTKH 110
MOIYIJIIO

92

[IpumeHeHne
MIPU3HAKOB
JEIIUMOCTH
LEJBIX YUCEIL:
OCTaTKH 110
MOIYIJIIO

93

[IpumeHeHne
MPU3HAKOB
JIeTUMOCTH
LENBIX YACEN:
ANTOPUTM
EBximmna s
pelIeHus 3aaa4d B
LENBIX YUCIaX

94

KonTposbHas
pabora: "Teopust
enpx yucen"

95

Cucrema n
COBOKYITHOCTb
YpaBHEHUH.
PaBHOCHIIBHEIC
CHCTEMBI U
CHCTEMBI-
CIEICTBUS

96

Cucrema u
COBOKYITHOCTb
yYpaBHEHUH.
PaBHOCHIBHEIE
CHCTEMBI U
CHCTEMBI-
CIEICTBUS

97

OcHoBHbIE
METO/Ibl PEIICHUS
CUCTEM H
COBOKYITHOCTEHN
paloOHaIbHBIX
ypaBHEHUH

98

OcHoOBHbIE
METO/Ibl pEIICHUS
CUCTEM U
COBOKYITHOCTEM




HppalUOHAIIbHBI
X YpaBHEHHUI

99

OcHoBHbIE
METO/IbI PEIICHHUS
CUCTEM U
COBOKYITHOCTEH
MOKa3aTeIbHBIX
YpaBHEHUU

100

OcHoBHbIE
MCTOAbI PCIICHUA
CHUCTEM U
COBOKYITHOCTEHN
II0Ka3aTCJIbHBIX
YpaBHEHUU

101

OcHoBHbIE
METO/IbI PEIICHUS
CUCTEM U
COBOKYITHOCTEHN
morapumMudecKku
X YpaBHEHHUI

102

OCHOBHBIE
MCTOAbI PECIICHUA
CUCTEM U
COBOKYITHOCTEH
orapupMuIecKu
X YpaBHEHHUI

103

[Tpumenenne
CUCTEM K
PELICHHUIO
MaTeMaTH4YeCKUX
3a/a4 U 3a/1a4 U3
Pa3IUYHbIX
obyacrell HayKu
U peaibHOM
KU3HHU,
HHTEpIIpETAIHS
MOJTy4E€HHBIX
pe3yIbTaTOB

104

IIpumenenue
CUCTEM K
peLICHUIO
MaTeMaTH4YECKUX
3a/1a4 U 3a/1a4 U3
pa3IMYHbIX
oOnacreil Hayku
U pealbHOU
KU3HH,
MHTEPIIpETALS
MTOJIy4YEHHBIX
pe3yJIbTaTOB

105

[IpuMeHeHue




HEPABEHCTB K
peLLIEeHUI0
MaTeMaTH4YECKHX
3ajad ¥ 3a/1a4 u3
pa3IMYHbIX
oOmacreil HayKu
U peaIbHOU
KU3HH,
UHTEpIIpeTaIus
MOJIy4YEHHBIX
pe3yabTaTOB

106

KontponbHas
pabora:
"Cucrembl
paloHaIbHBIX,
UppallOHAJIbHBI
X TOKa3aTeIbHbIX
u
norapumMuvecKu
X YpaBHEHHI"

107

PammmonansHbIe
YpaBHEHHUS C
rapaMeTpamMu

108

Parmmonanbubie
HEPaBEHCTBA C
rapameTpamu

109

Parmmonanbubie
CHCTEMEI C
rapameTpamu

110

HppannoHanbHbI
€ ypaBHEHHS,
HEpaBEHCTBA C
napaMmeTpamu

111

HppannoHanbHbI
€ CHCTEMBI C
napaMmeTpamu

112

[TokazarenbHbIe
ypaBHEHHUS,
HEpaBEHCTBA C
napaMmeTpamu

113

IToka3zarenpHble
CUCTEMBI C
napameTpamMu

114

Jlorapugmmuueck
ue ypaBHEHMUs,
HEPaBEHCTBA C
napameTpamMu

115

Jlorapugmuueck
1€ CUCTEMBI C
napameTpamMu




116

Tpuronomerpuue
CKHE YpPaBHEHUs
C ImapaMeTpaMu

117

Tpuronomerpuue
CKHe
HEPABCHCTBA C
rapamerpamu

118

Tpuronomerpuue
CKHE CHCTEMBI C
rapamerpamu

119

[Toctpoenune u
HCCIIEIOBAaHUE
MaTEeMaTHYECKUX
MoOJIeNen
peanbHbIX
CUTYallUi C
MMOMOIIBIO
YPaBHEHUH C
rapaMeTpamMu

120

[Toctpoenune u
HCCIIeIOBaHNE
MATEMATUYCCKUX
MoIelen
peanbHBIX
CUTYallUi C
ITOMOIIIBIO
CHUCTEM
YpaBHEHUH C
rapameTpamu

121

[Toctpoenue u
HCCIeIOBaHUE
MaTeMaTH4YeCKUX
MoIelen
pealIbHBIX
CUTYaLHI C
MTOMOIIBIO
CUCTEM
ypaBHEHUH C
napameTpamMmu

122

KonTposbHas
pabota: "3amaun
¢ mapameTpaMu”

123

[ToBTOpEHue,
0000111eHHE,
cucTeMaTu3alus
3HaHUM:
"YpaBHeHHUS.
Cucremsl
ypaBHeHuU# "

124

[ToBTOpEHME,
0000111eHHE,




cHCTeMaTH3aIHs
3HaHUM:
"YpaBHeHUS.
Cucremsl
ypaBHeHuUi"

IToBTOpEHNME,
000011IeHNE,

125 | cucremaTusaius
3HAHMIL:
"HepaBencrsa"

IToBTOpEHNME,
00o01enue,

126 | cucremaTu3aius
3HAHMI:
"HepaBeHncrna"

IToBTOpEHNME,
00o01enue,
cUCTeMaTH3aIus
3HAHMI:
"IIpousBoHas 1
e€ npumeHeHune"

127

[ToBTOpEHME,
000011IeHHE,
CHCTEMaTHU3alIHs
3HAHUU:
"IIpousBoHas 1
€€ npuMmeHeHue"

128

[ToBTOpEHME,
000011IeHHE,
cUCTeMaTH3aIus
3HAHMI:
"WuTerpan u ero
npuMeHeHue"

129

Hroroas
130 | koHTpoOIBHAS
pabota

Hrorosas
131 | koHTpoOIBHAsS
pabota

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTHU3alHs
3HAHUI

132

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

136

10




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

Mopakoeuu A.I'. Anredpa. 10 xmacc. YueOHMK s 00IieoOpa3oBaTeIbHBIX OpPraHU3aIUN
(yrnyonennsliii yposeHs). B 2 u. / (A.I'. Mopakosu4 u ap.). - 13-e u3n., crep. — M: MHemo3uHa,
2019.
MopakoBuu A.I'. Anrebpa. 11 kmacc. YueOHuK s 00IrieoOpa3oBaTeIbHBIX OpraHU3aIHUN
(yrinyonennslii yposeHs). B 2 u. / (A.I'. Mopakosu4 u ap.). - 13-e u3n., crep. — M: MHemo3uHa,
2019.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

Maremaruka. Anrebpa W Hauyajla MareMaTHueckoro aHamuza. 10 kmacc: yuel.muist
o01eoOpazoBaT.opranuzanuii: yriyo.ypoBub / (A.I'. Mep3nsk u ap.). — M.: Benrana-
I'pad, 2019.
Maremaruka. Anrebpa W Hauyajga MareMaTudeckoro aHaimsa. 11 kmacc: yue®.mms
o0meoOpazoBaT.opranu3anuii: yriryo.yposub / (A.I'. Mep3nsk u ap.). — M.: Benrana-
I'pag, 20109.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OtkperTas mkona (2035school.ru)

Skysmart Kiacc

-SIKmacc (yaklass.ru)

Poccuiickas snekTponHas 1mkosa (resh.edu.ru)

JluctaniimoHHOE 00Opa3oBaHue IS KOJILHUKOB M JIETEH B MHTEPAKTUBHOU (hopMme |
Yuu.py (uchi.ru)


https://2035school.ru/login
https://edu.skysmart.ru/eljur/bind
https://www.yaklass.ru/
https://resh.edu.ru/
https://uchi.ru/
https://uchi.ru/

