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IHHOACHUTEJIBHASA 3ATINCKA

VYueOHbIii Kypc «Anrebpa ¥ Havajga MaTEMaTHYECKOTO aHaW3a» SBISACTCS OJHUM W3
HamOoJee 3HAYMMBIX B TPOTpaMMe CpEAHEro oO0Iero o0pa3oBaHHs, MOCKOIBKY, C OJHOU
CTOpPOHBI, OH OOECIeYrMBaeT WHCTPYMECHTAIbHYIO 0a3y Ui H3Y4YeHHS BCEX ECTECTBEHHO-
Hay4YHBIX KYpCOB, a C JPYrodl CTOpPOHBI, (POPMHUPYET JOTHYCCKOE M aOCTPAKTHOE MBIIILICHUE
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM il OCBOCHHS HH(DOPMATHKH, OOIIECTBO3HAHHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyuecsi OBJQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOW HAyKH, KOTOpas
(hopMyIpyeT CBOU IOCTIKEHUS B MaTeMaTHIECKOH (popme.

Y4eOHbIi Kypc anreOphl M HaYaJl MATEMAaTHYCCKOTO aHalM3a 3aKjIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMHA (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA Pa3BUTHS SKOHOMHKH W OOIISCTBEHHOW JXW3HHU, IMO3BOJISICT OPHUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITBIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIB30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsi W B TOBCEIHEBHOW Ku3HM. B TO jke BpeMms oOBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl  MaTEMaTHYECKOTO aHaIH3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKA3bIBATH
YTBEPKICHHS C TIOMOIIBIO HHIYKIIMM M PACCYXIaTh JEAYKTUBHO, UCIOIH30BaTh 000OIICHHIE H
KOHKpETH3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHBHOE M KPUTHYECKOE
MBIIIIICHHE.

B xonme m3ydeHmsi ydeOHOro Kypca «AnreOpa W Hadajga MaTeMaTHYeCKOTO aHaIN3a»
oOydaroniyecss TOJy4alOT HOBBIM ONBIT PEIICHUs MPHUKIAJHBIX 337a4, CaMOCTOSTEIHHOTO
MMOCTPOCHHUSI MAaTEMaTHYCCKHX MOJICICH pealbHBIX CUTYyaIllud, WHTEPIPETANNNA TOJyISHHBIX
peIIeHH, 3HAKOMSATCSI C IPUMEPaMU MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B MPHPOJIE, HAYKE U
HCKYCCTBE, C BBIIAIOIIMMUCS MATEMAaTHUYECKIMH OTKPBITUSIMU M UX aBTOPAMH.

VY4eOHbIi Kypc o00JaaeT 3HAYUTEIBHBIM BOCIIMTATEIFHBIM TMOTEHIIMAIOM, KOTOPBIN
peanu3yeTcss Kak uepe3 Y4eOHbId MaTepuall, CrnocoOCTBYIONMN (OPMHPOBAHUIO HAYYHOTO
MHUPOBO33pEHMs, TaK ® 4epe3 chenuduky ydeOHOW  JAESITeNbHOCTH, TpeOyromiei
MPOJOJDKUTETFHON — KOHIGHTPAlMd ~ BHUMAHHUS, CaMOCTOSITENIBHOCTH, aKKypaTHOCTH W
OTBETCTBCHHOCTH 32 TOJIy4YCHHBIH pe3yJbTar.

B ocHoBe Mmertoamkum OOy4eHHs anreOpe M HadalaM MaTeMaTHYeCKOrO aHAIM3a JICHKHT
JESTETbHOCTHBIN MIPUHIIUT 00yYEHHUSI.

B crpykType yueObHOTO Kypca «Ajiredpa U Hadaina MaTeMaTHYECKOTO aHalIN3a» BhIICICHBI
CIICAYIOIIHNE COACPIKATEIBHO-METOJMUECKUE JTHHUU: «YUucina W BbIYHCICHUN», «DyHKIMH WU
rpadukn», «YpaBHEHUSI U HEpaBEHCTBa», «Havana maremaTudeckoro aHanmuza», «MHOXeCTBA U
JoruKa». Bce OCHOBHBIE COJEpKATEIbHO-METOANYCCKUE JHMHUUA HM3Yy4aroTCs Ha MPOTSDKCHUH
JBYX JIeT OOy4YeHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO IOMOJHSIS JAPYyr
Jpyra W TOCTEIIEHHO HACBIIAsCh HOBBIMH TEMaMH M pasnenamMu. JlaHHBIA y4eOHBIH Kypc
SIBIIICTCSI MHTETPATUBHBIM, TIIOCKOJILKY OOBEAMHSET B cebe COJep)KaHUE HECKOJIbKUX
MaTEeMaTUYECKUX TUCIUIUIMH, TaKUX Kak aiareOpa, TPUTOHOMETpPHUs, MaTEMaTHYCCKHA aHaJIn3,
TEOpUsT MHOKECTB, MaTeMaTHuecKas Jjoruka u npyrue. [lo Mepe Toro kak oOyuaromuecs
OBJIaJieBalOT BCE Oojiee MMIUPOKUM MATEMATUYECKUM alaparoM, y HHUX MOCIeI0BaTebHO
(dbopMUpyeTCsT U COBEPIICHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYEeCKyl0 MOJIENb pealbHOU
CUTYaIlul, TMPUMEHSATh 3HAHUS, MOJYYEHHBbIE MPU H3y4EeHUH Y4eOHOTO Kypca, Ul pelIeHUs
CaMOCTOSITENIbHO C(HOPMYIMPOBAaHHOW MaTeMaTUYeCKOW 3aJayd, a 3aTeM HWHTEepPIpPEeTHPOBAThH
CBOM OTBET.

CogepxartenpHo-MeTOAMYECKass  TUHUS  «UwWcnma W BBIYMCICHUS»  3aBepIlaeT
(dhopMHUpOBaHHE HABBIKOB HCIOJIB30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOE OBIJIO HAuyaTo Ha
ypOBHE OCHOBHOTO 00IIero oopazoBanus. Ha ypoBHe cpemnHero ooOuiero oOpasoBaHus ocoboe
BHUMaHUE yjemnseTcsl (GOPMHUPOBAHUIO HABBIKOB PAIlMOHANBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0s MCIOJIb30BAaHUE PA3NUYHBIX (OpPM 3alKCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BHITIOIHSITH
MpUOIHKEHHBIE BRIUMCIICHHS, OLIEHUBAThH YHCIOBBIC BRIPAKEHHUS, pab0OTaTh C MAaTEMAaTUUECKUMU



KOHCTaHTaMM. 3HaKoMble OOy4yalOIIMMCS MHOKECTBA HATypajbHBIX, LIEJbIX, PAlMOHAIBHBIX U
JNEUCTBUTENBHBIX UUCEN JOIOJIHAIOTCI MHOXECTBOM KOMIUIEKCHBIX ducel. B kaxmom u3 atux
MHOYKECTB pacCMaTPHUBAIOTCS CBOMCTBEHHBIE €My CHEIM(PUUYECKHE 3a/1a41 U OTNIEPAIUH: JICICHUE
HaleJlo, OIEPUpPOBAaHME OCTaTKaMM Ha MHOXKECTBE II€JIBIX 4HCed, O0coOble CBOICTBa
panMOHANBHBIX U MPPALMUOHAIBHBIX YUCEI, apU(PMETHUECKHAE OINEPallMU, a TAKXKE H3BIICUCHUE
KOpHS  HaTypaJbHOM  CTENIEHM Ha MHOXECTBE KOMIUIEKCHbIX uHcel. braromaps
[IOCJIEJOBATEIbHOMY  PAaCIIMPEHMIO  Kpyra  HUCHOJB3YEMBIX  YHCEl M 3HAKOMCTBY
C BO3MOXKHOCTSIMH ~MX TPHUMEHEHHs JUIS PpEIIeHUS pa3NUYHBIX 337a4  (OpMHpYyeTCs
MIPEJICTABICHUE O E€IUHCTBE MaTeMAaTUKM KaKk HAayKd U €€ poJu B IOCTPOCHUM MOJesen
peanbHOTO MUPA, UPOKO UCTIOIB3YIOTCS 0000IIeHNEe U KOHKPETU3aIHsI.

JIuaus «YpaBHEHHSI M HEPABEHCTBA» pEAU3yeTCs Ha MPOTSHKEHUH BCEro OOydeHHs Ha
ypOBHE cpenHero oOmiero oOpa3oBaHHs, TIOCKOJBKY B KaxjaoM paszzgene IIporpammel
MIPElyCMOTPEHO pellIeHHe COOTBETCTBYIOLIMX 3ajad. B pesynbrare oOydaromuecs OBIAJAEBAaOT
pPa3IMYHBIMU  METOJAaMHU  pELIEHUS PALMOHAIBHBIX, HWPPALUOHAIBHBIX, IOKAa3aTEJIbHBIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHM, HEPABEHCTB M CHCTEM, a TaKXKe 3a/ad,
cojepkauux napaMmerpsl. llogydeHHblEe yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIEIOBAHUU
(GYHKIMM ¢ TOMOIIbIO TPOU3BOIHOMN, MTPH PELIEHUH NMPUKIIAJAHBIX 3a/1a4 U 3a7a4 Ha HaX0XKJCHHE
HauOOJBIINX U HAUMEHBIINX 3HaueHU QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cebs Takxke (QOpMUPOBAHHE YMEHHUH BBINOJHATH pacy€rsl Mo ¢GopMmyaam, MnpeoOpa3zoBaHUs
palMOHaIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHMH, a TaKKe BBIPAKEHUH,
CoJlepKalluX CTeNneHu M Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaia
MIPOUCXOJUT  JajibHEHIee pa3BUTHE AJITOPUTMUYECKOIO M abCTPaKTHOTO  MBIIUICHUS
oOyuaronuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PAacCYXJEHUH, paOOThl ¢ CUMBOJIbHBIMH
dbopmamu, mpeCTaBICHHs 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BHJI€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHbIE HHCTPYMEHTHI Ul pPELIEHUs TPAKTUYECKUX U €CTECTBEHHO-
Hay4YHBIX 33Ja4, HATJSHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenpHo-mMeToanueckass JTuHUs «DOyHKUMKU U TpaduKU» TECHO MEPEIsIeTaeTCs C
OPYTMMU  JUHUSIMM ~ y4e0HOro  Kypca, TOCKOJbKY B  KakOM-TO  CMbICIE  33/1aéT
MOCJIEIOBATEIbHOCT, ~ M3YYEHHs  MaTepuana. [3ydeHue  CTEneHHOM, IMOKa3aTesbHOM,
Jorapu(MUUECKON U TPUTOHOMETPUYECKUX (YHKIUH, UX CBOMCTB U rpadMKOB, UCIOJIb30BAHUE
GyHKIMM Ui peuieHus 3agad M3 JIpYruX y4eOHBIX MPEAMETOB U peajbHOW KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHM aHAJM30M, TaK U C pPEIIeHHuEM ypaBHEHHUI M HepaBeHCTB. [lpu
3ToM OOJIbIIIOE BHHMMAaHHE yenseTcs (OPMUPOBAHUIO YMEHHsS BbIpaxarb (GOpMyIaMu
3aBUCHUMOCTH MEX]y Pa3jNYHbIMU BEIMUYMHAMH, UCCIEA0BAThH MOJIy4YeHHbIE (PYHKLINU, CTPOUTH
ux rpadukd. Marepuan STOM coJep)KaTENbHON JIMHUM HAlleJeH Ha pPa3BUTHE YMEHUH U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIMYMHAMH B PA3IMYHON (opme:
aHAJIMTUYECKOM, rpaduueckod u cioBecHO. Ero wu3ydeHwe cnocoOCTBYeT pa3BUTHUIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIHOCOOHOCTH K  OOOOIIEHHIO U KOHKpETH3alluH,
MCIOJIb30BAHUIO aHATOTHA.

CopepxarenpHas nuHUg «Hauana mMareMaTH4ecKOro aHajan3a» IMO3BOJSET CYIIECTBEHHO
pacIIupUTh KPyr Kak MaTeMaTUYeCKUX, TaK U MPHUKIAIHBIX 3a/1a4, JTOCTYMHBIX O0Oydarolmumcs,
TaK KaK y HUX IMOSIBJISAETCS BO3MOXKHOCTb CTPOUTH IpaUKU CIOKHBIX (QYHKIMHA, ONPEeNsTh UX
HauOoJIbIINE U HAUMEHBIIINE 3HAUYEHUS, BBIUUCIATh IUIOMEAAN GUryp u o0ObEMBI Tel, HaXOAUTh
CKOPOCTM M YCKOPEHHs INpouleccoB. JlaHHas coaep)KaTenbHas JIMHHUS OTKPHIBAET HOBBIC
BO3MOXHOCTH IIOCTPOEHHS MAaTE€MaTH4YEeCKMX MOJENEH pPEalbHBbIX CHUTyalui, IO03BOJISET
HaxOJWTh HAaWIydlllee PEHICHHE B MPHUKIAJHBIX, B TOM YHCJIE COLMAIbHO-DKOHOMHMYECKUX,
3ajayaX. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOTO aHalM3a CHOCOOCTBYET pa3BUTHUIO
abCcTpakTHOTO, (POPMATBHO-TOTUYECKOTO M KPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHUIH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MaTeMaTHKHU B HayKe, TEXHUKE U UcKyccTBe. O0yydaronuecs
Y3HAIOT O BBIJAIOLIMXCS PE3ysbTaTax, MOJYyUYEHHBIX B XOJ€ Pa3BUTHA MaTEMATUKU KaK HAyKH, U
00 UX aBTOpax.



ConepxxaTenpHO-MeTOAMYECKast JUHUA «MHOXECTBA W JIOTUKa» BKIOYaeT B cebs
SJIEMEHTBl TEOPHUM MHOXECTB M MAaTEeMaTU4eCKOM JIOTUKH. TeopeTHKO-MHOKECTBEHHBIE
NPEJCTAaBICHUS MPOHU3BIBAIOT BECh KypC IIKOJHHOW MaTeMaTHKH W MpeiaraloT Hamboiee
YHUBEPCAIbHBINA SI3bIK, OOBEAMHSIOIIMM BCE pa3feibl MaTeMaTUKU M €€ MPUIOKEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUE TUCIMIUIMHBI U UX MPUIIOKEHUS B eanHoe 1enoe. Ilosromy
BaXHO JaTh BO3MOXHOCTh OOy4aromieMmycs IOHHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHOW MAaTeMaTHKH M HCIOJIb30BaTh €ro Ui BBIPAKEHUS CBOMX MbICied. [pyrum
BaXHBIM IPH3HAKOM MAaTEMAaTHKH KaK HAYKH CJeIyeT NMPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
00OCHOBaHMH W CJENOBAaHHWE OMNPENEIEHHBIM MpaBHJIAM TIOCTPOCHHUS  JOKa3aTEeIbCTB.
3HaKOMCTBO C DJ€MEHTAMH MaTeMaTH4eCKOH JIOTHKH CIIOCOOCTBYET Pa3BHTHIO JIOTHUYECKOTO
MBIIUICHUS] 00YYarOUXCsl, TO3BOJSIET UM CTPOUTH CBOM PACCY)KICHHS HAa OCHOBE JIOTMUYECKHX
npaBui, GOpPMUPYET HABBIKH KPUTHUECKOTO MBIIUICHHUS.

B yueGHOM Kypce «Anredpa u Havajga MaTeMaTUYECKOTO aHAIN3a» MPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOTO MOJCTHPOBAHUS, KOTOpPHIE MpPHU3BaHBI CIIOCOOCTBOBATh (OPMHUPOBAHUIO
HAaBBIKOB IIOCTPOCHUST MOJIENIEH pealTbHBIX CUTYAllUi, UCCIIEAOBAHUS ATHX MOJIENIEH C TIOMOIIBIO
ammapara anreOpbl ¥ MaTeMaTHYeCKOTO aHajin3a, WHTePIpPETAIly IOJy4eHHBIX pPe3yJIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXABIH M3 pa3ZeioB MPOTPAMMBI, MOCKOJBKY BECh MaTepHal
y4eOHOTO Kypca IIUPOKO HWCHOJIB3YeTCs ISl PEIleHUs MPHUKIAJHBIX 3amad. [Ipu pemeHun
peambHBIX TPAKTHYECKUX 3aJad oOydJaroliuecs pa3BUBAIOT HAOIIOAATEIBHOCTh, YMEHHE
HaxOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HWCMOJIB30BaTh aHAJIOTHIO, 0000maTh U
KOHKPETHU3HPOBaTh MpooOnemy. JleaTenbHOCTh TO (OPMHPOBAHUIO HABHIKOB PEHICHUS
MPUKIIAJIHBIX 3a/1a4 OPTaHU3YeTCs B TIPOIIECCe M3YUEHHs BCEX TeM y4eOHOTO Kypca «Anredpa u
Havaja MaTeMaTHYEeCKOTO aHaIH3ay.

Ha n3yuenue yueObHOro Kypca «AnreOpa 1 Hayajga MaTeMaTHYECKOIO aHAJIN3a» OTBOJUTCSA
272 4vaca: B 10 xmacce — 136 gacoB (4 ywaca B Henmemio), B 11 kmacce — 136 gacoB (4 vaca B
HEJIEIIO).

COJEPKAHUE OBYYEHUA
10 KJIACC

Yucsa 1 BBIYUCICHHUSA

Panmonanshbie ynciaa. OOBIKHOBEHHBIE M JECATUYHBIE JPOOHU, NMPOLEHTHI, OECKOHEYHBIE
nepuoandeckue apoodu. Ilpumenenne npoGeil 1 NPOLIEHTOB JUIsl PEIIeHUs IPUKIIaJHbIX 33134 U3
pPa3IMYHBIX OTpaciell 3HaHUW U peabHOU KU3HHU.

JlelicTBuTenpHble yuciia. PalnoHanbHble W MppalMOHANbHbIE 4ucia. ApupMeTndyeckue
omnepauuu ¢ JEHCTBUTEIBHBIMU 4YKcIaMH. MoOIynb AEHCTBUTEIBHOIO YUCIA U €r0 CBOMCTBA.
[TpubnuxEHHbIE BBIYMCICHUS, IpaBWIAa OKPYIJIEHUS, MPUKUAKA M OIEHKAa pe3yibTaTa
BBIUHCIICHUM.

Crenenp ¢ nensiM nokasareneM. bunom Herotona. Vcnone3oBanue noaxoasuiei Gpopmel
3alMCH JEMCTBUTEIBHBIX YNCEN JUIsl PELICHNs IPAKTUYECKUX 3a1a4 U IPEICTABJICHUS JaHHbIX.

ApupmeTrueckuii KOpeHb HaTypalbHOM CTENIEHH U €ro CBOMCTBA.

Crenenp ¢ palMOHaIbHBIM IIOKa3aTeleM M €€ CBOWCTBA, CTENEHb C JEHCTBUTEIBHBIM
IIOKAa3aTEeJIEM.

Jlorapugm uucna. Coiicta gorapudma. JlecaTHUHbIE U HaTypaIbHbIE TOTapu(MBI.

CuHyc, KOCHHYC, TaHT€HC, KOTAHT€HC YMCIIOBOTO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
apKTaHI€HC YHUCIIOBOIO apryMeHTa.

YpaBHeHHUS M HEPABEHCTBA

ToxnecTBa ¥ TOXJECTBEHHbIE NpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YpPaBHEHMS.
PaBHOCUIIbHBIE YpaBHEHUSI U ypaBHEHUA-CIIEACTBUSA. HepaBeHCTBO, pellleHne HEPABEHCTBA.

OCHOBHBIE METO/BI PEeIICHHs LENbIX U JPOOHO-pallMOHATIBHBIX YPABHEHUH U HEPAaBEHCTB.
MHorouneHsl OT OJHOM INEPEMEHHOMU. JleleHue MHOroudjgeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHorousnens! ¢ nensiMu ko3 dunuenramu. Teopema Buera.



[IpeoOpazoBaHus YUCIOBBIX BRIPAKECHHIA, COACPIKAIINX CTEIICHU U KOPHH.

Wppaunonansubie  ypaBHeHUs. (OCHOBHBIE METOJbl  pEIICHUS  HPPALMOHAIBHBIX
YPaBHEHUH.

[Toka3zarenbHble ypaBHEHUSI. OCHOBHBIE METObI PELIEHMSI I0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpazoBaHue BEIpaKEHHIA, COACPIKAIIHX JIOTAPUPMBI.

Jlorapupmuueckue ypaBHeHHs. OCHOBHBIE METOABI pEIICHUS JIOrapu(pMUUIECKUX
YpPaBHEHUU.

OcHoBHble TpuroHomerpuueckue ¢opmyinsl. IIpeoOpa3oBaHne TPUTOHOMETPUUYECKUX
BBIpaXEHUI. Perienne TpUroHoMeTpuYecKnX ypaBHEHUI.

Pemrenne cucreM IMHEHHBIX YpaBHEHMU. MaTpuma CHUCTEMBl JMHEHHBIX YPABHEHUM.
Onpenenurens MaTpUIbl 2X2, €ro TeOMETPUYECKHM CMBICT M CBOMCTBA, BBIUMCICHUE
€ro 3Ha4YeHHs, MPUMEHEHHUE OMNpEeAETUTeNs ISl PELIEeHUS CUCTEMBbl JUHEHHBIX ypaBHEHHI.
Pemrenne mnpukiaaHbIX 3a4ad C MOMOIIBK) CHCTEMBI JIMHEWHBIX ypaBHeHUH. lccienoBanue
MOCTPOECHHOW MOJIENH € MMOMOIIBIO MAaTPUIL U ONIPEACIIUTENCH.

[TocTpoeHne mMaTeMaTUYECKUX MOJEIEH pealbHOW CUTyalluH C MOMOUIBIO YPABHEHUU H
HepaBeHCTB. [IpumeHeHHe ypaBHEHUN U HEPAaBEHCTB K PEIIEHUI0 MaTeMaTHYeCKHX 3ajad U
3a]1a4 U3 pa3IMYHbIX 00J1aCTe HayKH U pealbHOM JKU3HMU.

DyHKIUHN U TPaQUKH

Oynkuus, crnocoObl 3amaHus ¢GyHKuuH. B3anMHo oOpatnble ¢yHkiuu. Kommosunus
¢byukuuil. I'padux pynkunn. DnemeHTapHble peodpazoBaHus rpaukoB GyHKIUI.

Ob6nacTb onpezeneHuss U MHOXeCTBO 3HaueHUU (yHkiuu. Hymu @ynkuuu. [Ipomexyrku
3HAaKOMOCTOSIHCTBA. YETHbIe M Heu€THble (yHkuuu. [lepuognueckue Qynkuuu. [IpomexyTku
MOHOTOHHOCTH (QYHKUMU. MakcumMyMmMbl 1 MUHUMYMBI QyHKIuu. Hanbosnblee n HauMeHblee
3Ha4eHUs QYHKIUHN Ha IPOMEKYTKE.

JluneiiHnas, kBagpaTu4dHasi U APOOHO-TMHEHHAS QYHKIIMU. DIEMEHTaApPHOE HCCIICIOBAHUE U
MMOCTPOCHUE UX TPaHUKOB.

CrenerHass (QyHKIMS C HATypaJdbHBIM M IEIBIM TMOKa3aTenem. EE cBoiicTBa u rpaduk.
CpoiicTBa ¥ rpaduK KOpHS N-O¥l CTENMEHW Kak (YHKIIMU OOpaTHOW CTETNEHU C HATypaJbHBIM
IIOKAa3aTEeJIEM.

IlokazaTtenpHast u norapudmuyeckas GyHKUUU, UX CBOMCTBa U rpaduku. Mcnonb3oBanue
rpaduKkoB PYHKIMI AJ1s1 pEIICHUST ypaBHCHUM.

Tpuronomerpuyeckass OKpPYKHOCTb, OIpEIEIE€HHE TPUTOHOMETPUUYECKUX (YHKLUH
YHCJIOBOT'O apryMeHTa.

@OyHKIMOHAIbHbIE 3aBUCMOCTH B PealbHbIX Mpoleccax U siieHusX. ['paduku peaabHbIX
3aBUCHMOCTEH.

Havasa maTeMaTH4ecKoro anajmsa

[TocnenoBaTrenbHOCTH, CIIOCOOBI 3a/laHMsI OCIeI0BaTeNbHOCTEH. MeToq MaTeMaTHUeCKOn
UHAYKIAA. MOHOTOHHBIE M OIPaHUYEHHBIE IOCIENOBATEIbHOCTUH. MCTOpHsS BO3HHKHOBEHUS
MaTeMaTUYeCKOT0 aHaIN3a KaK aHaJIn3a 6ECKOHEUYHO MaJIbIX.

Apudpmernueckass U reoMmerpuyeckas — mporpeccuu.  beckoHeuHO — yObIBarolas
reomerpuueckas nporpeccus. CyMMa O€CKOHEYHO YOBbIBarOIEH reOMEeTpUYECKON MPOrpecCcHH.
JIMHEHHBI1 W OKCHOHEHIUAIbHBIM pocT. Ywucno e. Popmyna CIOXKHBIX IIPOLIEHTOB.
Hcnonp30BaHne IPOrpeccuy s peLIEHUs pealIbHbIX 3aa4 MPUKIAJIHOTO XapaKTepa.

HenpepbiBHble (yHKIMM ¥ uX cBoiicTBa. Touku paspbiBa. ACHMITOTHI TpaUKOB
¢ynkuuii. CBoiicTBa (pyHKIMH HENpepbIBHBIX Ha OTpe3ke. MeToj] MHTEpBAJOB Ul pEIleHUs
HepaBeHCTB. [IprMeHeHne CBOMCTB HeNPephIBHBIX (PYHKLMHN /s pelIeHus 3a1a4.

IlepBas u BTOpas nmpousBoaHble pyHKIMU. OmpeneneHune, reoMeTpuIeckuil u puzndeckui
CMBICJI TPOU3BOIHON. YpaBHEHUE KacaTelbHOH K rpaduKky QyHKIHH.

[IpousBoanbie meMeHTapHbIX QyHKIMNA. [Ipon3BoIHAS CyMMBI, POU3BENEHHS, YACTHOTO
Y KOMITO3UIINH (DYHKIIUH.



MHo:xecTBA U JIOTHKA

MHoXxecTBO, Oonepanuu HajJ MHOXECTBAMHM U UX CBoicTBa. J(umarpammel Diiiepa—Benna.
[IpuMmeHeHne TEOPETUKO-MHOKECTBEHHOTO almapara g ONMCAHUS PeajbHbIX IPOLIECCOB U
SIBJICHUU, TIPY PEIICHUH 3a/1a4 U3 APYrUX YUeOHBIX MPEIMETOB.

Onpenenenue,  Teopema,  CBOMCTBO  MaTeMaTHMYeCKOro  OObEKTa,  CJIEICTBUE,
JI0KA3aTeNbCTBO, PABHOCUJIbHBIEC YPABHEHHS.

11 KJIACC

Yuciia ¥ BbIYMCICHUS

Harypanbhuble u wnensle uucna. IlpumeHeHHE NPU3HAKOB AECIUMOCTH LENbIX YHCET,
HaubOoapmnii oOmuii aenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (nanee — HOK),
OCTaTKOB 10 MOAYIIO, anroputMa EBkiinaa 1 perenus 3a1a4 B LEJIbIX YMCIax.

KommnekcHeie uwncna. AsnreOpanueckas ¢ TpUTrOHOMeTpuueckas (OpMBI  3amucu
KOMIIJIEKCHOTO 4Yncia. ApupMeTHdecKue onepanuu ¢ KOMIUIEKCHBIMU unciaamu. M3o0paxkenue
KOMIUJIEKCHBIX YMCEN Ha KOOPAUHATHOM 1uiockocTh. @opmyna Myaspa. KopHu n-oii creneHu u3
KOMILJIEKCHOTO 4ucia. [IpuMeHeHne KOMITJIEKCHBIX 4YHCEN /IS pellleHus (QU3MYECKUX H
reOMEeTPUYECKUX 3a/1a4.

YpaBHeHUsS] M HEPABEHCTBA

Cucrema u COBOKYITHOCTbh YPaBHEHHMH M HEPAaBEHCTB. PaBHOCHIIbHBIE CHCTEMBI U CHCTEMbI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO6op KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHWM C TIOMOIIBI0 TPUTOHOMETPUUYECKOUN
OKpYKHOCTH. Pelienne TpuroHoMeTpuueckux HepaBeHCTB.

OCHOBHBIE METO/IbI PEIIEHHSI TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB.

OcHOBHBIE METOBI PEILIECHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcHOBHBIE METOBI PEIIEHUS CUCTEM U COBOKYITHOCTEN PAllMOHAJIBHBIX, UPPALlMOHAJIbHBIX,
MOKa3aTeIbHbIX U JIOTapU(PMUUECKUX YPAaBHECHUH.

YpaBHEHMSI, HEPABEHCTBA U CUCTEMBI € TIapAMETPAMH.

IIpuMeHeHNEe ypaBHEHHI, CUCTEM W HEPABEHCTB K PEHICHUI0 MAaTEMaTUYECKUX 3a1ad U
3ajad U3 pa3iIM4yHbBIX OOJIACTe HayKu M peaJbHOM JKWU3HH, HHTEpIpeTalus IOJIy4EeHHBIX
pE3yJIbTaTOB.

DYyHKUUM U TPaPUKH

I'papux xomnozuiuu QyHkumii. I'eomerpuyeckue oOpas3bl ypaBHEHUH M HEPaBEHCTB Ha
KOOPJIMHATHOMU IUIOCKOCTH.

Tpuronomerpuueckne GyHKIUHU, UX CBOMCTBA U IPaUKH.

I'paduueckne MeTOIBl pelIEHUs ypaBHEHUH M HepaBeHCTB. ['paduueckue MeTOJbl
pellIeHns 3a1a4 ¢ napamMmeTpamHu.

Hcnonb3oBanue rpadukoB (QyHKIMHA s MCCIIEIOBAaHMUS HPOLIECCOB M 3aBUCUMOCTEH,
KOTOpPBbI€ BO3HUKAIOT IPU PEIICHUH 3a/1a4 U3 APYruX y4eOHBIX IPEIMETOB U PeaIbHOM KU3HU.

Havaja maTeMaTH4ecKoro anajmsa

[IpumMeHeHre Npou3BOAHON K HCCIeIOBaHNIO0 (QYHKIMI HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxosxneHne HanOoJIbIIEro ¥ HAMMEHBLIETo 3HAYEHNH HeNpephIBHOM (PyHKIIMU Ha OTpe3Ke.

[IpumeHeHre NPOM3BOAHOM [UIsl HAXOXKIEHUS HAWIIYYIIEro pelIeHHs B IPUKIAIHBIX
3ajjavax, JJIs OIpeNeNIeHUs] CKOPOCTH W YCKOpPEHMs Ipolecca, 3aJaHHOro (opMynod HiIu
rpauKoMm.

IlepBooOpa3Has, OCHOBHOE CBOWCTBO MNepBOOOpa3HbIX. IlepBooOpasHble 3/IeMEHTapHBIX
¢bynkuuit. [IpaBuiia HaXoXA€HUS TEPBOOOPA3HBIX.

Wurerpan. I'eomerpuueckuii cMblca MHTETpaa. BeruncieHne onpenenéHHOro MHTerpaia
no popmysne Hetorona-JleitGuumna.

[IpumeneHne wuHTErpana A HAXOXKICHMUSA IUJIOMIAJeH IUIOCKUX ¢GUryp u 00BEMOB
TE€OMETPUYECKUX TEIL.



[Tpumeps! pemennit auddepeHnuanbHbIX ypaBHEHHA. MaTeMaTH4eckoe MOJICIIMPOBaHUE
peabHBIX MPOLECCOB C MOMOIIBIO TU(PepeHINATBHBIX YPABHEHUH.

ILTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSI YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOI'O AHAJIM3A» (YIVIYBJIEHHBIM YPOBEHbB) HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpakIaHCcKOro BOCIIMTAHUS

COPMHUPOBAHHOCTh  TPAKIAHCKOW TO3WIHMUA OOydaromerocs Kak AakKTUBHOTO W
OTBETCTBEHHOTO HJIE€HA POCCHUUCKOrO OOIIECTBa, MPEICTABICHUE O MAaTEMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBICHHUM, TPOLEAYpP TPakKIAHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI U JPYTrO€), YMEHHE B3aMMOJIEHCTBOBATH C COIMAJIBHBIMH WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAUCHUEM;

2) NaTPpHOTHYECKOT0 BOCIIUTAHUSI:

c(OpPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MJIEHTUYHOCTH, YBaXKEHUS K MPOILJIOMY U
HACTOSIIEMY POCCHUIMCKONW MAaTEMaTHKH, [IEHHOCTHOE OTHOIICHUE K JOCTHKEHHUSIM POCCUHUCKUX
MAaTE€MaTUKOB M POCCHUMCKOW MATEeMaTUYECKOM IIKOJbI, UCMOJb30BAHUE ITHUX IOCTH)KEHUH B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS

OCO3HAHHWE  JYXOBHBIX LIEHHOCTEH  pOCCHUIHCKOro  Haponaa, CcGOPMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, ITHYECKOTO TOBEACHHUS, CBI3AHHOTO C MPAKTHUYECKUM MPUMEHEHUEM
JNOCTH>KEHUM HAyKM M JESTENbHOCTBIO YYEHOTO, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETo;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

JCTETUYECKOE  OTHOIIEHHWE K  MHpPY, BKIIOYasg  JCTETHUKY  MaTeMaTH4ECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3amay, peHICHHH, pPACCY)KICHWH, BOCHPHUHUMYHUBOCTh K
MaTeMAaTHYECKUM aCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pu3HUecKOro BOCIIUTAHHUS:

c(hOpMUPOBAHHOCTh YMEHHUS MPUMEHATh MaTeMaTUUYECKUE 3HAHUSI B MHTEpecax 3J0POBOrO
u Oe3omacHOro oOpasa >KHU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/J0POBbIO (30pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHITHIA U OTAbIXA, peryispHas (Gu3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON JEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHUE LIEHHOCTU TPYIOJIIO0US, HHTEPEC K Pa3InyHbIM chepam
podecCHOHANBHOM NEesTeNbHOCTH, CBSI3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIaHbl, TOTOBHOCTb M CIOCOOHOCTh K MAaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camM000pa30BaHUIO HA MPOTSHKEHUU BCEU KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPAaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HAIlPaBJIECHHOCTH;

7) 3K0JIOTHYECKOT0 BOCIUTAHUS:

c(OPMUPOBAHHOCTh  DKOJIOTUYECKOW KYJAbTYpPhl, TMOHUMAHUE BIMSHHUS COLMAIBHO-
SKOHOMHUYECKHX IMPOLIECCOB HA COCTOSHHUE MPUPOJHOM M COLMAIBHON Cpeabl, OCO3HAHUE
rI00ambHOTO  XapakTepa  OKOJIOTHMYECKUX  MpoOieM, OpUeHTalus Ha  [pPUMEHEHHE
MaTeMaTHYeCKUX 3HAHUU JUTSl pelIeHus 3aqad B 00JacTU OKPYXKAroIIel cpeibl, MIaHUPOBAHUE
MOCTYINKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEACTBUMN JUIsl OKPYXKAIOIIEH Cpe/ibl;

8) HeHHOCTH HAYYHOT 0 MO3HAHMS:

cOPMHUPOBAHHOCTH MHUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKA M OOIECTBEHHOW MPaKTUKH, MTOHUMAaHUE MATEeMaTUYeCKOW HAyKd Kak cgepbl
YEJIOBEUYECKOUN AESITENIbHOCTH, STANOB €€ Pa3BUTHs M 3HAYMMOCTH Ul Pa3BUTUS LIMBUIIN3ALINH,
OBJIQJICHHUE S3bIKOM MAT€MaTUKU U MAaTEMAaTUYECKOM KYJIbTYpPOU KaK CpeICTBOM MO3HAHUS MUPA,



TOTOBHOCTb OCYILIECTBIIATh IPOEKTHYIO U MCCIIEOBATEIbCKYIO ACATENbHOCTh HHIANBUAYAIBHO U
B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

Ilo3HaBaTeabHBIE YHUBEpPCAJIbHBIC y‘leﬁHble JeHCTBUSA

Ba3oBble Jornyeckue aeicTBUs:

BBIABJIATE MW XapPaKTCPU30BaATh CYHICCTBCHHBIC IPU3HAKKM MATCMATUUYCCKHUX 06’I)CKTOB,
MOHATUH, OTHOWICHUA MEXIy TMOHATHAMH, (QOPMYIUPOBATH ONPEACICHUS TOHSATHMH,
YCTaHaBIWBATh CYIIECTBEHHBIM MPHU3HAK KIAacCU(PHUKAIMKA, OCHOBAHMUS UIsi OOOOIICHUS W
CpaBHEHHS, KpUTEPUU TIPOBOIMMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATH M IPEOOpPa3OBbIBATh CYKIEHUS: YTBEPAWUTEIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YACTHBIC U O6HII/IG, YCJIOBHBIC,

BBIABJIATE MAaTCMATUUCCKUE 3aKOHOMEPHOCTH, B3aMMOCBA3HW W MPOTHUBOPCHUA B (baKTax,
JaHHBbIX, Ha6J'IIO}ICHI/I$[X n YTBCPKIACHUAX, npeajiaratb KpUTCpUn JJIA BBISIBJICHUA
3aKOHOMEPHOCTEW U TPOTUBOPEUMIL;

ACIaTb BBIBOABI C MCIIOJIB30BAHHMEM 3aKOHOB JIOTUMKH, ACAYKTUBHBIX W HWHIAYKTHUBHBIX
YMO3AKITIOYCHHH, YMO3AKITIOYSHUH 110 aHAJIOTHH;

MIPOBOJUTH CaMOCTOSITENIbHO JI0KA3aTEeJIbCTBA MAaTEMATUYECKUX YTBEPKAECHUHN (MIpsSMbIE U
OT TPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAllUI0, MPUBOAUTH MPUMEPbl U KOHTPIPUMEPHI,
000CHOBBIBATh COOCTBEHHBIE CY)KJICHUSI M BBIBOJIBI;

BBIOMpaTh Croco0 pemeHus ydeOHOM 3amaun (CpaBHUBAaTh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HauOosiee MOAXOIAMIMM € Yy4E€TOM CaMOCTOSITENIBHO —BBIJIEICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBHA:

HCI0JIb30BaTh BOMPOCH! KaK MCCIIENOBATENbCKUA HHCTPYMEHT MO3HaHUs, (POPMYIUpOBATh
BOINPOCHL, (PUKCUpYIOIIME MPOTUBOpEUYHE, MNpobOIeMy, yCTaHABIMBAaTh HCKOMOE U JITaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO IMO3UIINIO, MHEHHUE;

MIPOBOJUTH  CAMOCTOSATENIbHO  CIUIAHWPOBAHHBIM  SKCIIEPUMEHT, HCCIIEIOBaHUE IO
YCTaHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4eCKOro OOBEeKTa, SBJICHHUS, IMPOILIECCAa, BBISIBICHUIO
3aBUCHUMOCTEH MeXy 00beKTaMu, SIBJICHUSIMH, TPOLIECCaMMU;

CaMOCTOSITENIBHO (OPMYIUPOBATH 000OIIEHHS U BBIBOJBI [0 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJIO/ICHUS], UCCIIeI0OBAaHUs, OLICHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
0000I11eHMI;

IIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IPOLIECCA, a TAKXKE BBIABUIaTh MPEINOJIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBIIAITH 1e(DUIUTHI MHGOPMALIMH, TAaHHBIX, HEOOXOIUMBIX ISl OTBETA Ha BOMPOC U IS
pelIeHus 3a/1a4H;

BBIOMpaTh HMHPOpPMAIMIO M3 HCTOYHUKOB Pa3lWYHBIX THUIIOB, aHAJIH3UPOBATH,
CUCTEeMATHU3UpPOBAaTh W HMHTEPHPETUPOBATH HMHGOPMALMIO PA3NIUYHBIX BHIOB U  (opm
MIpe/ICTaBJICHHUS;

CTPYKTYypUpOBaTh  WH(OpMANNIO, TMPEACTaBIsITH €€ B  pa3iduuHbiX  (opmax,
WJLTIOCTPUPOBATH TpadUIECcKH;

OIICHUBATh HAAEKHOCTh HMHQPOpPMAIIMM TIO CAMOCTOSITENTFHO CHOPMYITHPOBAHHBIM
KPUTEPUSIM.

KoMMmyHuKaTHBHBIE YHUBEpPcaIbHbIE yueOHbIe eliCcTBUS

O0menue:

BOCIIPUHUMATh M (DOPMYIHUPOBATh CYKICHHS B COOTBETCTBUU C YCIOBHUSIMU H UEISIMH
oOmIeHus, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHHs] B YCTHBIX M MUCHBMEHHBIX



TCKCTAaX, JaBaTb TIMOSACHCHUA IO XOAY PpClICHUA 3aJadyu, KOMMCHTHUPOBATH HOJIy‘-IeHHBIfI
pe3yibTar;

B X0Jie OOCYKIEHHs 33/1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIAeMOH TEeMBbI, MPOOIIEMBI,
pemaeMoi/’I 3aa4M, BBICKA3bIBATh HWJACH, HALICJICHHBIC Ha IMOUCK PCIICHHA, COIOCTABJIATL CBOU
CYXJICHHsI C CYXJEHUSIMH APYrHMX YYACTHHKOB JUAJIOTa, OOHAPYKUBATh PA3IU4HUE U CXOJCTBO
MO3HIIUH, B KOPPEKTHOM popMe POPMYIHPOBATH PA3HOTIIACHS, CBOU BO3PKCHUS;

NpCACTaBJIATE PE3YJbTAaTbl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAaHHWA, IIPOCKTA,
CaMOCTOSITEJIbBHO  BbIOMpaTh (GopmaT BBICTYIUIEHHS C Y4€TOM 3aJady [pPE3CHTAluu U
0COOEHHOCTEH ayJUTOPHH.

PeryisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe NelicTBUS

Camoopranu3anusi:

COCTaBJIATH IUIAH, AJTOPUTM pEIICHUS 3aJadyd, BBHIOMPATh CIOCOO pemeHus ¢ y4EToM
MUMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHPOBATh W KOPPEKTHPOBATH
BAapUaHTHI peLIEHUH ¢ y4ETOM HOBOM MH(pOpMaLIMH.

CaMOKOHTPOJIb, IMOLMOHATbHbII HHTEJIEKT:

BJIAJICTh HAaBBIKAMH MTO3HABATEIHHON Pe(PIEKCHH KaK OCO3HAHUSI COBEPIIAEMBIX JICHCTBHUIA
U MBICTHTENBHBIX MPOIECCOB, WX pE3yAbTaTOB, BJANETh CIIOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS TPOIIEcca U pe3yabTaTa PelICHNs MaTeMaTHIECKOW 3a1auu;

MPEIBHJIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh INPU PEIICHUW 3aJ1ad¥, BHOCHUTH
KOPPEKTHUBBI B JICATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIIHLCTB, JAHHBIX, HAHJACHHBIX ONIHOOK,
BBISIBJICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE PE3y/IbTaTa IEIH H YCIOBUSIM, OOBSICHATH IPUIUHBI JIOCTHKCHHUS
WIM HEJOCTI)KEHUS Ppe3ylbTaTOB JESATENbHOCTH, HAXOAUTh OIIMOKY, JaBaTh OILICHKY
MPUOOPETEHHOMY OIIBITY.

CoBMecTHasi 1eATEJbLHOCTD:

MMOHUMATh W MCIOJIb30BaTh MPEUMYIECTBA KOMAHIHON W MHIUBUIYaIbHOU PabOTHI MpHU
pelieHnd y4eOHBIX 3a/Jay, NPUHUMATh IeJlb COBMECTHOM JEATEIbHOCTH, IUIAHUPOBATH
OpraHU3aIMI0 COBMECTHOW pabOThI, paclpenessiTh BUABI padOT, JTOroBapHBaThCs, 00CYXKIATh
MIPOLIECC U pe3yNIbTaT paboThl, 0000111aTh MHEHUS! HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TI'PYNIOBBIX GopMax paboThl (0OCYXKACHHS, OOMEH MHEHHH, «MO3TOBBIC
IITYPMbI» U HHBIE), BBIIOJHATH CBOI 4YacTh pabOThl U KOOPAWHUPOBATH CBOM JEUCTBUS C
JPYTMMU YJI€HaMH KOMaHbl, OLIEHWBAaTh KayecTBO CBOEro BKJaJa B OOIIMI MPOIYKT IO
KpUTEpUsiM, chopMyIHpPOBAaHHBIM YYACTHUKAMH B3aUMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kiacce oOy4aromuiicss MOMYYUT CHEIYIOIIME IPEAMETHBIC
pe3ynbTaThl O OTIACIBHBIM TeMaM pabodeil mporpamMmbl y4eOHOTO Kypca «AnreOpa ¥ Hadana
MaTEMATUYECKOI0 aHAIU3a:

Yuciia 1 BBIYUCICHHUA:

cBOOOJIHO ONEPUPOBATH MOHATUSAMM: PAllMOHAILHOE YHCII0, OECKOHEYHAs MEepUOINYecKast
IpoOb, MPOIEHTHI, UPPALMOHAIBHOE YHCIO, MHOXKECTBA PALMOHANBHBIX U JEHCTBUTEIBHBIX
4yucell, MOLYyJb JEUCTBUTEIBLHOTO YUCIIA,

MPUMEHSATH APOOH M MPOLEHTHI ISl peleHUs MPUKIAAHBIX 33a]a4 U3 Pa3IUYHbIX OTpacien
3HaHUH U PEAbHOM JKU3HU;

NPUMEHATh MPUONMKEHHBIE BBIYMCICHHUS, IMpaBUJA OKPYIJICHUS, NMPHUKHIKY U OLEHKY
pe3ynbTaTa BEIYMCIICHMUI;

cBOOOJIHO ONepupoBaTh IMOHATHEM: CTENEHb C LEJbIM I[OKa3aTejeM, HCIOJIb30BaTh
NOAXOAAIIYI0 (OpMY 3alMCH ACUCTBUTENbHBIX YHCEN JJIS pEIIeHUs MPAKTHUYECKHX 3a/1ad U
NIPEACTABIICHUS JAHHBIX;



cBOOOJTHO OTIEPHPOBATH MOHATHEM: apU(YMETHUECKHI KOPEHb HATYpaJIbHOW CTETICHH;

cBOOOJTHO OTIEPHPOBATH MOHATHEM: CTETIEHB C PAlMOHAIBHBIM ITOKa3aTeleM;

cBOOOJTHO ONEpUPOBATh MOHATUAMU: JOTapuU(pM YHUCIA, ACCATUYHBIE M HATypajbHBIC
norapupmsl;

cBOOOJTHO OTEpUPOBATH MOHATHAMHU: CHHYC, KOCHHYC, TaHI'€HC, KOTAHICHC YHCIIOBOTO
apryMeHTa;

OTIEPHPOBATH MOHATHAMH: APKCUHYC, apKKOCHHYC M apKTAHT'€HC YHCIOBOTO apryMEHTa.

YpaBHeHHUS] H HEPABEHCTBA:

cBOOOJTHO OTIEPHPOBATH OHATHSAMH: TOXKAECCTBO, ypaBHEHHUE, HEPABEHCTBO, PABHOCHIILHBIC
YpaBHEHHSI U yPaBHEHUS-CIICACTBUS, pABHOCUIIbHBIC HEPABEHCTBA,

MPUMEHATh PA3IMYHBIC METOJBI PEHICHUS PAIMOHATIBHBIX W JPOOHO-PANMOHATBHBIX
YpaBHEHHM, TPUMEHSTH METOJT MHTEPBAJIOB JUIsl PEIICHUS HEPABCHCTB;

cBOOOJTHO OMEPUPOBATh MOHATHUSAMH: MHOTOWIEH OT OJHON NMEpEeMEHHON, MHOTOWIEH C
HENBIMA  KOO(QQHUIIMEHTaMH, KOPHH MHOTOYICHA, TPUMEHSTh JeJIeHHe MHOTOWIeHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera ans penienus 3a1ad;

CcBOOOJTHO ~OMEpUpOBaTh NOHATHSMH: CHCTEMa JIMHEHHBIX YpaBHEHHWH, MaTpHIIa,
OTIPENICNUTENb MATpPUIBl 2 X2 W €ro TEOMETPHUYECKH CMBICI, WCIIOJIb30BaTh CBOMCTBA
ompenenuTeNns 2 X 2 Ui BBIYMCICHHUS €T0 3HAYCHHS, TIPUMEHSTh ONPEIACTUTEH IS PeIICHHS
CHCTEMBI JIMHEWHBIX YpaBHEHH, MOJEIMPOBATh peajbHbIE CHTYallMHd C ITOMOIIBIO CHCTEMBI
JTMHEWHBIX YpaBHEHHH, WCCIIEIOBAaTh IIOCTPOCHHBIE MOJEIN C IOMOINBIO MAaTpUIl W
OTIpe/IeNUTENeH, HHTEPIPETUPOBATH MOJTYICHHBIH PE3yIbTaT;

HCI0JIb30BaTh CBOMCTBA IEUCTBUIN C KOPHSAMU JJIsl peoOpa30BaHuUs BhIPAXKECHUI;

BBITIOJTHATE ~ TIPEOOpa30OBaHMsI YHCIOBBIX  BBIPQKCHHH, COJEp)KAIUX CTEIEHH C
paloHaIbHBIM [TOKA3aTEeNIeM;

WCIIOJb30BaTh  CBOWCTBA  JiorapuMOB  JUIsi  MPeoOpa3oBaHUs  JOTapU(PMHUECKHUX
BBIPAKECHUI;

CBOOOJHO  ONEpUpOBaTh  MOHATUSAMHU:  HppallMOHANbHbIE,  TOKa3aTelIbHbIE U
Jorapu(MUUEcKue YpaBHEHMsI, HAXOJUTh UX PELICHHS C MOMOIIbI0 PAaBHOCHIBHBIX MEPEX0I0B
WJIM OCYIIECTBIISAS MPOBEPKY KOPHEH;

MPUMEHSITh  OCHOBHBIE  TpPUTOHOMETpUueckue  QGopmynsl A npeoOpa3zoBaHUS
TPUTOHOMETPUYECKUX BBIPAKCHHUIA;

CBOOOJHO ONEpUPOBATh MOHSATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, MPUMEHSIThH
Heo0xotuMble (POPMYIIBI 7151 pELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX YPAaBHEHU;

MOJENTUPOBATh pealbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBISATh BBIPAXKEHUS,
YpaBHEHHUS, HEPAaBEHCTBA [0 YCIOBUIO 3a/layd, HCCIEeNOBaTh IIOCTPOCHHBIE MOJETU C
MCII0JIb30BAaHMEM ammapara anreOphl.

DOyHKUUM U TPapuUKU:

CBOOOJHO OMEpPUPOBATh MOHATUAMU: (YHKIHS, CHOCOOBI 3alaHus (QYHKUHU, B3aUMHO
oOpatHble (QYHKUMH, KOMMO3ULUS (yHKIHH, rpaduk (QYHKIUH, BBIIOJHATH 3JIEMEHTapHBIC
npeoOpa3oBanusi rpaQuKOB QPYHKIINNA;

CBOOOJHO OMNEPUPOBATh MOHATUSAMU: OOJIACTH OMPENENICHUS M MHOXKECTBO 3HAYCHHM
GbyHKIMY, HYTU QYHKIIUU, TPOMEKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJHO OMEpPUPOBATH MOHATHSIMH: UYETHBIE U HEYETHbIE (YHKIHMH, TMEPUOTUUYECKHE
GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (DYHKIIMM, MAaKCUMyMbl U MHHHUMYMBI (YHKIIUH,
HauOoJbIlIee U HAaMEHbIlIee 3HaUeHne (DYHKIIUU Ha IPOMEKYTKE;

CBOOOJHO OTEpPUPOBATH MOHATUSIMH: CTENEeHHas (YHKIHMS C HaTypajJbHBIM M ILIEJIbIM
nokasaresieM, TpaduK CTENEeHHOW (YHKIHMHM C HATypallbHBIM U IENBIM TOKa3aTelleM, rpaduk
KOPHS N-0i CTENEeHH KaK ()yHKIIMH 0OpaTHOM CTENIEHH ¢ HaTypallbHBIM MOKa3aTelieM;

OTICpUPOBATh TMOHATHUSAMU: JHHEWHAs, KBaJpaTH4Has M ApoOHO-IHHEWHas (yHKIUH,
BBITIOJTHATH DJIEMEHTAPHOE UCCIIEI0OBAHUE U MOCTPOCHHE UX IPA(HKOB;

CBOOOJHO OMEpUPOBATH MOHATUSMU: TOKa3zaTelnbHass U jorapudmuyeckas QyHKIUU, UX
CBOMCTBa U IpapUKH, UCIOJIL30BATh UX I'Pa(UKH TS pEIICHUS ypaBHEHUM;
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cBOOOJTHO OIEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKAs OKPYKHOCTb, OTpEICICHUE
TPUTOHOMETPUYECKHUX (PYHKIMI YUCIOBOTO apryMEHTa;

UCTOJB30BaTh rpaduku (YHKIUH Ui UCCIENOBAHUS TPOLIECCOB M 3aBUCUMOCTEH IpH
pelIeHNH 3a/ad U3 JAPYruX y4eOHBIX NPEAMETOB M pealbHOW JKM3HM, BBIpAXKaTh (OpMylIaMu
3aBUCUMOCTH MEXY BEIUYMHAMU;

Havajia MaTeMaTH4eCKOI0 aHAJIM3A:

cBOOOJTHO OTEpPHPOBATh MOHATHSAMH: apH(PMETHUECKass M TeOMETPHYECKast MPOTPECcCHs,
0eckOHEeuHO yOBIBaIOIIasi TEOMETPUIECKasi IPOTPECCHs], JTMHEHHBIN U KCIIOHEHIMAIBHBIA POCT,
(bopmyIna CI0KHBIX IPOIIEHTOB, UMEThH MPECTABICHNE O KOHCTAHTE;

HCIIOJIb30BATh IPOTPECCUU VISl PELICHUS PEAIBHBIX 3aa4 IIPUKIIAHOTO XapaKTepa;

cBOOOJTHO ~ OMEpPHPOBATH  MOHATHUSMHU:  IIOCIEIOBATENBHOCTh,  CHOCOOBI  3aJIaHMS
IIOCJIEI0BATEIILHOCTEN, MOHOTOHHBIE U OTPAaHUYEHHBIE TIOCIE0BATEIBHOCTH, IOHUMATh OCHOBBI
3apO’KJICHUS MaTEMAaTUYECKOTO aHaIn3a Kak aHainn3a 0ECKOHEYHO MaJIbIX;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: HENpEpPbIBHbIE (DYHKIMHU, TOUYKH pa3pbiBa rpaduka
(GYHKIMH, aCUMIITOTHI rpaduka QyHKIUY;

CBOOOJHO ONEpUPOBATh MOHATHEM: (YHKIMs, HENpepbIBHAs Ha OTpE3Ke, MPUMEHSThH
CBOMCTBA HETIPEPHIBHBIX (PYHKIIMN [yl pEIICHUs 3a/1a4;

CBOOOJHO OMNEpUpOBaTh MOHATHSMM: TiepBasi W BTOpas MPOU3BOJHBIE (DYHKIIHH,
KacaTesbHas K rpaduky QpyHKUINU;

BBIYUCIIATh IPOU3BOJHBIE CYMMBI, ITPOHU3BEIEHUSA, YACTHOIO M KOMIIO3MIIUM [JBYX
(GyHKIM, 3HaTh IPOU3BOIHBIE 3JIEMEHTAPHBIX (PYHKIINIA;

MCII0JIb30BATh T€OMETPUUYECKUN U PU3NYECKHI CMBICI MPOU3BOIHOM JUIsl pellIeHUs 3aau.

MHoxecTBa M J10THKA:

cBOOOJIHO ONEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEpallMU HaJl MHOKECTBAMU;

HCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN almapar Uil ONHUCAHUSA PEAIbHBIX MPOLECCOB
U SIBJICHUH, IPU PELICHNUH 33134 U3 JPYTruX y4eOHBIX MPEIMETOB;

CBOOOJIHO OIEpUPOBaTh MOHATUSAMHU: OIpEAEICHHUE, TEOpeMa, YpaBHEHHE-CIEICTBUE,
CBOMCTBO MAaTeMaTH4eCKOro OO0ObBEKTa, J0Ka3aTeIbCTBO, PABHOCHIBHBIE YPABHEHUS U
HEPABCHCTBA.

K xonmy oOydenuss B 11 KJjacce oOyJarOIIMICS TOJYYHUT CICAYIOIIME IPEIMETHBIC
pe3yNbTaThl O OTICIBHBIM TeMaM pabodeil mporpamMmbl yueOHOro Kypca «AnreOpa M Havala
MaTeMaTH4YeCKOTO aHAIH3a»:

Yucaa v BBIYHCIEHUS:

CBOOOJHO OMEpUPOBATH TMOHSTHUAMU: HATypaJbHOE M IEeJI0€ YHCIO0, MHOXECTBa
HaTypaJbHBIX U LEJIBIX YUCEJN, UCIO0JIb30BaTh NMpU3HaKu AeauMoctu nenbix yucen, HOA u HOK
HaTypaJbHbIX YUCEN JJIs PEIICHUs 3a]1a4, IPUMEHATh alroput™ EBknnaa;

CBOOOJHO ONEPUPOBAThH MOHATUEM OCTaTKa MO MOJYJIIO, 3alUChIBATh HATypaJbHbBIC YHCIa
B Pa3JIMYHBIX MMO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHUS;

CBOOOJIHO OIEPUPOBATh MOHATHAMH: KOMIUICKCHOE YHCIO M MHOYKECTBO KOMIUICKCHBIX
qucell, MPEJICTaBIsATh KOMIUIEKCHBIE YHCIa B aNreOpandeckoil 1 TPUTOHOMETpHUUECKOil (opme,
BBITIONIHATH apu(pMeTHyecKue onepanuu ¢ HUIMH | U300paxaTh Ha KOOPIUHATHOH MIIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

cBOOOTHO ONEPUPOBATH  TOHATHUSMU: YppalHOHaJIbHBIE, IIOKa3aTelbHbICE U
norapuMUYEeCcKUe HePaBEHCTBA, HAXOJUTh UX PEIICHHS C TOMOIIBIO PABHOCUIIBHBIX MIEPEXO0JIOB;

OCYILIECTBISATH OTOOP KOPHEH MpH PEIIEHUH TPUTOHOMETPUIECKOTO YPABHEHUS;

CBOOOJHO OTEpPUPOBATH TOHITHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, MPUMEHSTH
HeoOxoIuMBbIe (POPMYITBI 7Sl PEIIEHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKUX HEPABEHCTB;

CBOOOJHO OMEPUPOBATh MOHATUSMU: CHCTEMa U COBOKYITHOCTh YPaBHEHUW U HEPABEHCTB,
PaBHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUS, HAXOUTh PELIECHUS CUCTEMbI U COBOKYITHOCTEH
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paIMOHATIbHBIX, HWPPAIMOHATBHBIX, TIOKA3aTENBHBIX H JIOTAQpU(DMHUUYECKUX ypaBHEHUH U
HEPaBEHCTB;

pemiath palnuOHAIbHBIC, WpPpAIMOHATbHBIC, IIOKa3aTelbHbIC, JIOTAPUPMUYCCKHE U
TPUTOHOMETPUYECKUE YPABHEHUS U HEPABEHCTBA, COJIEp KAIINe MOIYJIU U MapaMeTphl;

MPUMEHSTH TpadUUeCKue METOIbI IS PEIICHUS YPaBHCHUN M HEPABCHCTB, a TAKXKe 3a/1a4
C IapaMeTpamu;

MOJICIUPOBATh pEAIbHBIC CHUTyallUd Ha S3BbIKE aiureOpbl, COCTABISATH BBIPAKECHMUS,
YpaBHEHHUs, HEPABEHCTBA M HMX CHUCTEMbI MO YCIOBUIO 3aJa4yM, MCCIEIOBaTh IMOCTPOCHHBIC
MOJIEJIH C UCTIOJIB30BAHKUEM arrapara ajareOpbl, MHTEPIPETUPOBATH MOJTYICHHBIM Pe3yNbTar.

DyHKIUHN U TPaQUKH:

CTpOUTH TpadUKA KOMIO3UIUU (YHKIUNA C IMOMOIIBIO AJIEMEHTAPHOTO HCCIICIOBAHUS H
CBOMCTB KOMITO3HUITNU ABYX (DYHKIIHIA;

CTPOUTH TEOMETPHUUECKHE 00pa3bl YpaBHEHUN U HEPABEHCTB Ha KOOPAMHATHOMU TIJIOCKOCTH;

CBOOO/IHO OTIEPUPOBATH OHATUSAMU: TPAPUKHA TPUTOHOMETPUIECKUX (PYHKITHI;

MPUMEHSTHh (PYHKITUU JJI MOJICITUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX MPOIIECCOB.

HayvaJsia MmaTeMaTH4eCKOro aHAJIN3a:

WCIIONb30BaTh TPOM3BOJIHYIO [UISI HCCIENOBaHMS (YHKIIMM HAa MOHOTOHHOCTh H
AKCTPEMYMBI;

HaxO0JIUTh HanOOJIbIIICE U HANMEHBIIIEE 3HAUCHUS (PYHKITUU HEMIPEPHIBHON Ha OTPE3KE;

WCIIONh30BaTh MPOW3BOAHYIO ISl HAXOXKICHUS HAWIYYIIETO PEIICHHs B MPUKIAIHBIX, B
TOM YHUCJIE COIMAIBHO-dPKOHOMUYECKUX, 3ajadax, ISl OMPEIETICHHUS CKOPOCTH M YCKOPEHUS
nporiecca, 3adaHHOro (GopMyJION WU TpaduKoMm;

CBOOOJIHO OTIEPUPOBATH TOHATUSMU: TIEPBOOOPa3HAsI, ONPEACIEHHBI HHTETPaAI, HAXOIUTh
nepBoOOpa3Hble dJEMEHTAPHBIX (YHKIMI M BBIYHCIATH HHTErpan mo ¢opmyne HpioToHa-
JleiiOnuma;

HaXOJUTh IUIOIAAN MIIOCKUX (GUTYp U 0OBEMBI TEN C MOMOIILIO0 HHTETpaia;

MMETh IPEACTABICHHE O MAaTEMaTHYECKOM MOJICIMPOBAHMM HA NPHUMEpPE COCTABIICHUS
muddepeHInanbHbIX YpaBHECHUH;

peumath mpUKIagHble 3a7aud, B TOM YHCIE COIMATbHO-DKOHOMUYECKOTO U (PU3UYECKOrO
XapakTepa, CpeACTBAMU MATEMATHYECKOTO aHAIN3A.
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TEMATUYECKOE IINTAHUPOBAHHUE

10 KVIACC
Ne HanmenoBanue pasneinoB U TeM IPOrpaMMBl KosmmuecTBo yacos OnextponHsie (TU(PPOBHIE)
/11 Bcero | KonTtposbHbIE [IpakTnueckue 00pazoBaTebHBIC PECYPCHI
paboThI paboThI

1 MHO€ECTBO AEUCTBUTEILHBIX Yrcesl. MHOTOYWIEHEI. 24 2

ParmonanbHbIe ypaBHEHUS M HepaBeHCTBA. CHCTEMBI JIMHEHHBIX

YpaBHEHUU.
2 Oynkuuu u rpagpuku. CreneHHas GyHKLINS C HEIbIM 12 1

MIOKa3aTeJIeM.
3 Apudmernueckuil KopeHb n-oi creneHu. MppaunoHanbHbie 15 1

YpaBHEHHSI.
4 ITokazarenpHas pyaknus. [lokazarenpHbIe ypaBHEHUS 10 1
5 Jlorapudmuueckas pyakus. Jlorapubmudeckie ypaBHEHHUS. 18 1
6 TpuronomeTpudecKke BRIPAKECHUS U YPABHCHHUS. 22 1
7 ITocnenoBaTenbHOCTH U IPOTPECCHH. 10 1
8 HenpepsiBabie Gpynkmuu. [IponsBoanas. 20 1
9 IToBTOpenue, 0600IIeHNe, CHCTEMAaTH3aIlUs 3HAHUN . 5 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 11 0
KAJIEHJAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

KonuuectBo yacon
Ne Hata DJeKTpoHHBIE HU(POBHIE
i Tema ypoxka Bcero | KontponbHbie IIpakTruueckue H3ydeHHS | OGpAsOBATETBHBIE PECYPCHL
paboThI padoThI
1 MHo03K€ecTBO, ONepalliy HaJl MHOKECTBAMHU U MX CBOMCTBA. 1 CEHTIOPh
2 Juarpammsl Diinepa-BeHHa. 1 CeHTAOpb
3 [IpuMeHeHne TeOPETUKO-MHOKECTBEHHOTO arnapara Jyis 1
CEHTAOpb

peleHus 3a/1ay.
4 Parnmonansaelie unciaa. OOBIKHOBEHHBIE U JIECATUYHBIE 1

ApoOu, MPOLEHTHI, OECKOHEUHbIE IEPUOTUUECKUE IPOOH. CenTAOpE
5 Panmonansubie yncina. OOBIKHOBEHHBIC U IECATUYHBIC 1 CEHTSIOph




IpoOu, MPOLEHTHI, 0ECKOHEYHBIE IEPUOTNIECKUE IPOOH.

6 [Ipumenenue npobeii 1 NPOLEHTOB Ui PELLICHUs 1 CeHTABPD
TIPUKJIAJTHBIX 3a]1a4.

7 [Ipumenenue nqpobeii v NPOLEHTOB Ui PELLICHUs 1 CeHTABPD
TIPUKJIAJTHBIX 3a]1a4.

8 HeicTBuTenbHble uncia. PanimonanbHbie U 1

CEHTSIOph

WppaIMOHAILHBIC YUCIIA.

9 Apudmerrnueckue oneparuu ¢ AeMCTBUTEIbHBIMU 1
YUCJIAMM. CEHTSIOph
BxoHOM KOHTPOJIb.

10 Moynb IeMCTBUTENBHOTO YUCIIA U €r0 CBOMCTBA. 1 CEHTAOPh

11 | IlpubnuxEHHbIE BEIUUCICHUS, TPaBUIIa OKPYTIICHUS, 1 CeHTAGPD
MIPUKHUIKA W OIIEHKA Pe3yJIhbTaTa BEIYMCICHUH.

12 OCHOBHBIE METO/IbI PEIICHUS LETBIX U APOOHO- 1 CeHTAOPD
paloHaJIbHBIX YPaBHEHUN U HEPABEHCTB.

13 OCHOBHBIE METOJIbI PEIICHHUS 1ETBIX U APOOHO- 1 CeHTABDD
paloHaJIbHBIX YpaBHEHUN U HEPABEHCTB.

14 OCHOBHBIE METOJIbI PEIICHHUS 1IETIBIX U APOOHO- 1 CeHTAOPD
paloHaIbHBIX YpaBHEHUN U HEPABEHCTB.

15 MHorousIeHbI OT OJTHOM MepeMeHHOU. Jlenenne 1 CeHTAOPD
MHOTOYJIEHA HA MHOTOWIEH C OcTaTkoM. Teopema besy.

16 | MuorouieHsl ¢ niensiMu ko3 duimentamu. Teopema 1
Brera, CEHTSOPh

17 | Pemienue cucteM JMHEHHBIX ypaBHEHUH. 1 OKTSIOpb

18 | Pemienue cucreM JMHEHHBIX ypaBHEHUH. 1 OKTSIOpb

19 | Marpuia cuctemMbl TMHEHHBIX ypaBHEeHUN. OnpenenuTenb 1
MAaTPHUIIBI 2X2, €r0 TEOMETPUYECKHUI CMBICIT U CBOMCTBA; OKTSIOpb
BBIYHCIICHUE €r0 3HAUCHUSI.

20 | Onpenenutenb MaTpULbl 2X2, €ro reOMeTPUIECKUI 1 OKTAGPE
CMBICIT ¥ CBOMCTBA; BBIUMCIICHHE €r0 3HAYCHHSI.

21 | IlpuMeHeHuUe ONpeAEeTUTENS VIS PEIICHUs] CUCTEMBbI 1 OKTAGPE
JTUHEIHBIX YpaBHEHUH.

22 | PemieHue MpUKIIAHBIX 32/1a4 C TIOMOIIBIO CHCTEMBI 1 OKTSI0pb
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JIMHEWHBIX YPaBHEHUM.

23 Pemrenne npukiagHbixX 3a/1a4 C MOMOIIBIO CUCTEMBI OKTABPD

JMHEWHBIX YpaBHEHHH.
24 | KontponpHas pabota: "PanmoHanbHbie ypaBHEHUS U

HepaBeHcTBa. CUCTEMbI JIMHEIHBIX YpaBHEHUN" . OKTA0pH
25 | ®dyaknus, cnocoOs! 3aaanus GyHKIMK. B3anMHO

oOparsble pyHkunu. Komnosumms GyHKIui. OKTAOpH
26 | I'paduk ¢pyHKIHH. DIIeMEHTapHbBIE MPEoOpa30BaHUS

rpadukoB PyHKIUH. OKTOpE
27 | O6nacTp ompeAeTIeHNs U MHOKECTBO 3HAYCHUH (YHKITUH.

Hynu dyakiun. [IpoMexxyTku 3HaK MOCTOSHCTBA. OKTAOpH
28 | Yérnble u HeuéTHBIE QyHKIMH. [leproanyeckue

¢byskyy. [IpoMexyTKM MOHOTOHHOCTH (DYHKITHH. OKTAOpH
29 | Makcumymbl 1 MEHUMYMBI (pyHKIIA. Hanbompiee u

HauMeHblIIee 3HaueHue GYHKINUN Ha TPOMEXKYTKE. OKTA0pb
30 | Jluneiinas, kBagpaTuyHas U ApOOHO-JIMHEHHAs QYHKITUH. OKTSIOpb
31 | DnemMeHTapHOE UCCIIEIOBAHNUE U TIOCTPOCHUE IPAPHKOB

9TUX (PyHKIUH. OKTAOpE,
32 | DieMeHTapHOE UCCIICIOBAHUE U ITOCTPOCHHUE IPAPHKOB

ITUX (PYHKIUH. OKTOpE,
33 | Crenens ¢ nensiM nokaszaresieMm. bunom HerotoHa. HOSIOPB
34 | Crenens ¢ niensiM nokaszareseMm. bunom Herotona. HOSIOPb
35 | CrenenHast GyHKIMS C HATYPAIBHBIM M LIEITBIM

nokazatenem. E€ cBolicTBa u rpaduk. HOAOPE
36 | KontposbHas padota: "Crenennas ¢pynkuus. Eé HOOPb

CBOMCTBA U rpaduk".
37 | Apudmerndeckuii KOpeHb HATYPaJIbHOM CTEIIEHU U €T0 HOS6pb

CBOMCTBA.
38 | Apudpmernueckuii KOpeHb HaTypalbHOMN CTENIEHH U €To HOS6pb

CBOMCTBA.
39 | IIpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHHUM, COACPIKAIINX HOAGDS

CTENEHU U KOPHHU.
40 | IIpeoOpa3zoBaHMs YUCIOBBIX BBIPAKEHHM, COASPIKAIINX HOsIOPb
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CTCIICHU U KOPHHU.

41 | I[IpeoOpa3zoBaHMs YHCIOBBIX BHIPAKEHHM, COACPIKAINX 1 HOS6DY
CTETIEH! M KOPHHU.

42 | UppanmonanbHbie ypaBHeHUs1. OCHOBHBIE METOIBI 1 HOS6Db
peneHusi HPPAIMOHAIBHBIX YPAaBHEHHH.

43 | UppanmoHanbHbie ypaBHeHUs1. OCHOBHBIE METOIBI 1 HOSGDb
pelnIeHys] HPPAIMOHAIBHBIX YPaBHEHHMH.

44 | UppanuoHanpHble ypaBHEeHUsI. OCHOBHbBIE METOIbI 1 HOSGDb
peleHys] HPPAIMOHAIBHBIX YPaBHEHHH.

45 | PaBHOCHWIIbHBIE NTEPEXOBI B PEHICHUH HPPALMOHATIBHBIX 1 HOSGDb
YpaBHEHHH.

46 | PaBHOCHIIBHBIE TIEPEXO/IBI B PEIICHUN HPPAITMOHATBHBIX 1 HOSOPD
YpaBHEHHH.

47 | PaBHOCHWIIbHBIE TTEPEXOBI B PELICHUH HPPALMOHATBHBIX 1 HOS6Db
YpaBHEHUH.

48 PaBHOCI/IJ'IIjHBIe MepPeX0Ibl B PEIICHUU UPPAITMOHATBHBIX 1 HOA6Db
YpaBHEHUH.

49 | CroiicTBa 1 rpaduK KOPHS N-OM CTETICHH KaK ()yHKIIMH 1
00paTHOM CTENEeHU C HAaTypaJIbHbIM [TOKA3aTEJIeM. Aleka0ps

50 | CgoiicTBa 1 rpaduK KOpHS N-Oi CTEMEHU KaK (YHKIIHH 1
00paTHOM CTENEeHU C HAaTypaJIbHbIM [TOKA3aTEJIeM. Aleka0ps

51 | KonrponsHas padora: "CBoiicTBa U rpaduk KOpHS N-Oi 1
crenenu. MppanuoHaabHble ypaBHEHUS . AeKkape

52 | CteneHs C palMOHaIbHBIM MOKA3aTeNeM U e€ CBOWCTBA. 1 Jiekabpb

53 | Crenens C palMOHaIbHBIM MOKA3aTeIeM U €€ CBOWCTBA. 1 Jekabpb

54 | CteneHs Cc palMOHaIbHBIM MOKA3aTENeM U €€ CBOWCTBA. 1 Jiekabpb

55 | Iloka3arenbHas QyHKIuS, €€ CBOWCTBA U rpaduK. 1 Jiekabpb

56 | Ucnonb3oBanue rpaduka GyHKIUU IS peLIeHUs 1 HeKxabpp
ypaBHEHUH.

57 | Ucnonw3oBanue rpaduka GyHKIUU IS peLICHUs 1 Hexabpp
ypaBHEHUH

58 | [loka3aTtenbHble ypaBHEeHUs. OCHOBHbIE METOIbI pEILICHUS 1 Hekabph

ITOKa3aTCJIbHBIX ypaBHeHHfI.
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59 | [loka3atenpHble ypaBHEHUS. OCHOBHBIE METOIbI PEIICHUS 1 Hexabpp
MOKa3aTeIbHBIX YPAaBHEHUH.
60 | [loka3aTenpHBIC YPaBHCHHS. OCHOBHBIE METO/IbI PELICHHS 1 Hexabph
MOKa3aTeIbHBIX YPaBHEHUH.
61 | KontponsHas padota: "[lokazarenbHas QyHKITHSL. 1
IlokazarenbHble ypaBHEHUS". Alekatpr,
62 | Jlorapudwm uncna. CBoiicTBa norapudma. 1 JIeKa0pb
63 | Jlorapudwm uncna. CroiicTBa Jorapudma. 1 JeKadpb
64 | Jlorapudwm uncna. CBoiicTBa norapudma. 1 Jiekabpb
65 | JlecaTHuHbIC U HATYypaJTbHBIC JOTAPUPMEI. 1 STHBAph
66 | JlecaTHYHBIC U HATYpaAJIbHBIC JIOTAPHUPMEI. 1 SIHBaph
67 | IlpeoOpazoBaHue BRIPAKCHHIMA, COJICPIKAIIIX JIOTapU(DMBI. 1 STHBAPh
68 | [IpeoOpa3zoBaHue BRIPAKCHHIA, COJICPIKAIINX JIOTAPU(DMBI. 1 STHBaph
69 | [IpeoOpazoBaHue BBIPAKCHHIA, COJICPIKAIIIX JIOTapU(DMBI. 1 STHBaph
70 | Jlorapudpmudeckas GyHKIUA, €€ CBOKWCTBA U TpaduK. 1 STHBAPh
71 | Jlorapudmudeckas GhyHKIMA, €€ CBOKWCTBA U rpaduK. 1 STHBAPh
72 I/IcnonwolsaHHe rpaduka GyHKIUH 17151 PEIICHHS 1 p—
YpaBHEHHH.
73 I/Icnonb3013aHHe rpaduka GyHKIUH 17151 PEIICHHS 1 SAHBADD
YpaBHEHHI.
74 | Jlorapudpmuueckue ypaBHeHHs. OCHOBHBIE METOIbI 1
perieHus JorapuhMUIECKUX YPaBHEHUN. AHBaph
75 | Jlorapubmuyeckue ypaBHeHus. OCHOBHbIE METOIbI 1
perieHus JorapupMUIECKUX YPaBHCHUN. AHBaph
76 | Jlorapubmuyeckue ypaBHeHus.. OCHOBHbIE METO/IbI 1
perieHus JorapuhMUIECKUX YPaBHEHUN. AHBApE
7 PaBHOCI/IJHV,HLIe MIePEXOIbl B PEIICHUH JIOTapU(PMUICCKUX 1 —
ypaBHEHUH.
78 PaBHOCI/IJ'II:HbIe Nepexo/ibl B peLICHUH JIOTapUPMUIECKUX 1 —
ypaBHEHUH.
79 | KontponsHas padota: "Jlorapupmuueckas GyHKIHL. 1
Jlorapudmuueckue ypaBHeHHs " AHBAPE
80 | CuHyc, KOCHHYC, TAHT'€HC ¥ KOTAHT€HC YUCIOBOTO 1 ¢eBpaib
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apryMeHTa.

81 | Cunyc, KOCHHYC, TAHT'€HC U KOTaHT€HC YUCIIOBOTO 1 (eBpas
apryMeHTa.
82 | ApkcuHyc, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO 1 (beBpaith
apryMeHTa.
83 | ApkcuHyC, apKKOCHHYC M apKTaHT'€HC YHCIIOBOTO 1 (eBpa
apryMeHTa.
84 | TpuroHoMmerpuyeckas OKpY>KHOCTb, OTIpEICIICHIE 1
TPUTOHOMETPUYECKHUX (PYHKIIMI YUCIIOBOTO apryMEHTa. (espane
85 | TpuroHoMmerpuyeckast OKpY>KHOCTb, OTIpEICIICHUE 1
TPUTOHOMETPUYECKHUX (DYHKITHH YHUCIIOBOTO apryMEHTa. (espar
86 | OcHOBHBIE TpUTOHOMETpHUYECKHE (HOPMYITHI. 1 beBpaib
87 | OcCHOBHBIE TPUTOHOMETpHUYECKHE (HOPMYITHI. 1 dbeBpaiib
88 | OcHOBHBIE TpUTOHOMETpHUYECKHE (HOPMYITHI. 1 beBpaib
89 | OcHOBHBIC TPUTOHOMETPHYECKHE (OPMYIIHI. 1 deBpaib
90 | [IpeoOpazoBaHuEe TPUTOHOMETPUUECKHUX BHIPAKCHHM . 1 deBpaib
91 | [IpeoOpazoBaHuEe TPUTOHOMETPUUECKHUX BHIPAKCHHM. 1 deBpaib
92 | IIpeoOpazoBaHue TPUTOHOMETPUUECKHUX BHIPAKCHHM . 1 deBpaib
93 | [IpeoOpazoBaHuEe TPUTOHOMETPUUECKHUX BHIPAKCHHM . 1 dbeBpaib
94 | PemeHne TPUTOHOMETPUYCCKUX YPABHEHUH. 1 deBpaib
95 | Pemenne TpUrOHOMETPUYECKUX YPABHEHUH. 1 dbeBpaib
96 | PemeHne TpUTOHOMETPUYCCKUX YPABHEHUH. 1 dbeBpaib
97 | PemieHue TpUTOHOMETPUYECKUX YPABHEHUH. 1 MapT
98 | PemeHue TpPUTOHOMETPUYECKUX YPABHEHUH. 1 MapT
99 | PemeHue TPUTOHOMETPUYECKUX YPABHEHUH. 1 MapT
100 | Pemenue TpUroHOMETPUYECKHX YpaBHEHUIA. 1 MapT
101 | KontposbHas paboTta: "TpuUroHomMeTpruiecKue 1
BBIPKEHUS] U TPUTOHOMETPUYECKHE YpaBHEHHUs" . Mapt
102 | IlocaemoBaTEABLHOCTH, CIIOCOOBI 3a1aHUs 1
MOCJIEI0OBATENIBHOCTEN. MeTo1 MaTeMaTHYECKOU MapT
WHIYKIUU.
103 | MoHOTOHHBIE U OTPAaHUYCHHBIE MOCIIEIOBATEILHOCTH. 1 MapT
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Hcropust ananmnza 6€CKOHEYHO MAJTBIX.

104 | Apudmernyeckasi MpOrpeccws. 1 MapT
105 | I'eomerpudeckasi mporpeccus. 1 MapT
106 | BeckoHedHo yObIBaromasi TeOMETPUUYECKAs IPOTPECCHS. 1 MapT
107 | Cymma OecKOHEUHO YOBIBAIOIIEH T€OMETPUICCKOM 1 MapT
MIPOTPECCHH.
108 | JIunelHbIN U SKCTIOHSHITUAIBHBIN pocT. YHcIo e. 1
dopmysia CI0KHBIX POLIEHTOB. MapT
109 | JlunelHbIN U SKCTIOHESHITUATBHBIN pocT. Ynco e. 1
dopmysia CI0KHBIX MPOLIEHTOB. MapT
110 | Mcmonp30BaHUE IPOTPECCHH ISl PEIICHHUS PEeATbHBIX 1 anpe
3a]1a4d MPUKJIATHOTO XapaKTepa.
111 | KontposbHas paboTa: "[lociaenoBarensHOCTH U 1 anpenh
nporpeccun’.
112 | HempepsiBHBIE (DYHKIIMH M MX CBOMCTBA. 1 arpeb
113 | Touka pa3pbiBa. ACHMNTOTHI TpaUKOB (PYHKITHIA. 1 arpeb
114 | CgoiicTBa (hyHKIIMN HETIPEPHIBHBIX HA OTPE3KE. 1 arpeb
115 | CgoiicTBa (hyHKITM HENIPEPHIBHBIX HA OTPE3KE. 1 arpeb
116 | MeTtoa MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB. 1 arpeb
117 | MeTtoa WHTEPBAJIOB ISl PEIICHUST HEPABEHCTB. 1 arpeb
118 | MeTtoa WHTEPBAJIOB JUIsl PEIIICHUS HEPABEHCTB. 1 arpeb
119 | [IpumeHeHHne CBOKMCTB HEMPEPBHIBHBIX (YHKITUN IS 1 anpet
peleHus 3a/1a4.
120 | IlpumeHeHue CBOWCTB HEMPEPHIBHBIX (DYHKIIUHN AJIst 1 anpet
peleHus 3a/1a4.
121 | IlepBas u BTOpas IpoOM3BOAHBIC (DYHKIINH. 1 arpeb
122 | Onpepenenue, reOMETPUIECKHI CMBICI IPOU3BOAHOM. 1 arpeb
123 | Onpenenenue, GpU3MUECKUI CMBICT TPOU3BOIHOM. 1 anpesb
124 | VpaBHeHHe KacaTeabHON K rpauKy QyHKIIUH. 1 anpesb
125 | YpaBHeHHe KacaTeabHOM K TpaguKy GYHKLIHUH. 1 Mai
126 | Ilpon3BoiHBIE JIEMEHTAPHBIX (PYHKIIHH. 1 Mai
127 | Ilpon3BoiHBIE JIEMEHTAPHBIX (PYHKITHH. 1 Mai
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128 | Ilpou3BomHast CyMMBI, TPOU3BEACHUS, YACTHOTO U 1 .
KOMITO3UIIMU (PYHKLIUH. Ma
129 | Ilpou3BomHast CyMMBI, TPOU3BEACHUS, YACTHOTO U 1 .
KOMITO3UIIUN (PYHKIUH. Ma
130 | Ilpou3BomHast CyMMBI, TPOU3BEACHUS, YACTHOTO U 1 .
KOMITO3UIIUN (PYHKIUH. Ma
131 | KonrpomasHas padora: "[IponsBoaHas". 1 1 Mai
132 | IloBTOpEHUE, 000OIICHNE, CUCTEMATH3AIIHS 3HAHU: 1 .
"YpaBHeHus'". Ma
133 | IToBTOpEHUE, 0OOOICHHE, CUCTEMATH3AIIHS 3HAHUI: 1 .
"®yHkun". Ma
134 | WtoroBas KOHTpOJbHAs paboTa. 1 1 Mait
135 | MroroBas KOHTpOJIbHAS paboTa. 1 1 Mail
136 | IToBTOpeHue, 0600IICHNEe, CHCTEMATH3AIIHS 3HAHUH . 1 Mait
OBLIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 11
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