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MOSACHUTEJIBHASA 3AITUCKA

VYueOHbIll Kypc «AureOpa W Hauvana MaTeMaTHYECKOTO aHAIM3a» SBIAETCS OJHUM U3
HanOosiee 3HAUYUMMBIX B IpPOrpaMMe CpeaHero oOmero oOpa3oBaHMsA, IOCKOJIBKY, C OJHOU
CTOPOHBI, OH O0€cle4YMBaeT HMHCTPYMEHTaJIbHYIO0 0a3zy [UId H3y4eHHMs BCEX €CTECTBEHHO-
Hay4HBIX KypCOB, a C ApPYrod CTOpPOHBI, (POPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBILLICHHUE
o0y4aromuxcsi Ha YpOBHE, HEOOXOAMMOM Ui OCBOCHHS HH(OPMATHKH, OOIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH M JPYIMX JUCUMIUIMH. B pamkax pgaHHOro ydeOHOro Kypca
oOyyarolmuecss OBJIAQJIEBAIOT  YHUBEPCAJIBHBIM  SI3BIKOM COBPEMEHHOM HayKH, KOTOpas
bopMyIUpyeT CBOM JOCTIKECHHS B MaTeMaTH4YeCKOn (hopme.

VYueOHbIN Kypc anreOpbsl M Hayal MaTeMaTHUYECKOTO aHaIM3a 3aKJIAIbIBACT OCHOBY IS
YCIICIIHOTO OBJAJCHUS 3aKOHAMHM (DU3MKH, XUMHH, OWOJIOTMH, TOHMMAHUS OCHOBHBIX
TEHJEHIMH pa3BUTUS HKOHOMHMKHM M OOIIECTBEHHOH >KHM3HHU, IMO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIBIOTEPHBIX TEXHOJOTHUSX, YBEPEHHO MCIIOIb30BaTh HX JUIA
JMaNbHEWIero o0pa3oBaHWMs W B TIOBCEJIHEBHOM JKM3HH. B TO ke Bpems OBJaJicHUE
a0CTPaKTHBIMU U JIOTUYECKH CTPOTUMHU KOHCTPYKLHUSMH anreOpbl U MaTeMaTHUYECKOTo aHaJIN3a
pa3BUBaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBaTb WCTUHHOCTb, JOKAa3bIBaTh
YTBEP)KICHHS C TIOMOILBIO UHAYKIMH U PACCYXAaTh AETyKTHBHO, UCIOJIB30BaTh 0000IIEHNE U
KOHKPETH3aIMio, abCTparupoBaHWE W AaHAJIOTHI0, (OPMHUPYET KpEaTHUBHOE U KPUTHUYECKOE
MBIIIICHHE.

B xone m3yueHus ydyeOHOro kypca «AiredOpa M Hayajga MaTeMaTHYECKOro aHaIU3a»
oOyyaromuecs: MOJy4aloT HOBBIM ONBIT pEIIeHUs NPUKIATHBIX 3aad4, CAMOCTOSITEIBHOTO
MOCTPOCHHUS MAaTEeMaTHYECKUX MOJEeH peajbHbIX CHUTYallUid, MHTEPIPETAlU IOJy4eHHBIX
pelIeHHi, 3HAKOMATCS ¢ MPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAYKE U
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMaTHYECKUMH OTKPBITUSAMH U UX aBTOPaMH.

VY4ebHblli Kypc 007aJaeT 3HAYUTEIbHBIM BOCHHMTATEIBHBIM IOTEHIMAJIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydueOHbIM Marepuan, crnocoOCTBYIOUIMA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk M dYepe3 cHeuupuky ydeOHOH  JAeATeNbHOCTH, TpeOyromen
IPOJOJDKUTEIBHON — KOHLIEHTPAllUd  BHUMAaHUS, CaMOCTOSATENBHOCTH, AaKKYpaTHOCTH H
OTBETCTBEHHOCTH 32 MOJTy4YEHHBIN pe3ysbTarT.

B ocHoBe meronuku oOyueHus anrebpe M HadajgaM MaTEMaTHYECKOTO AaHAIM3a JICKHT
JeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUS.

B ctpykType ydeOHOro Kypca «Anredpa u Hadyana MaTeMaTUYeCKOro aHaIN3a» BbIAEICHbI
CJIEAYIOIINE COAEPIKATEIbHO-METOAUUECKUe JUHUU: «Yucina u BbIYMCIEHUA», «DYHKIUU H
rpadukny», «YpaBHEHHS U HepaBeHCTBay», «Hauana MaTeMaTuueckoro aHanmsay, «MHOXKECTBa U
Joruka». Bce OCHOBHBIE COAEpKATEIbHO-METOJNYECKHE JHHUU H3Y4YalOTCsl Ha MPOTSHKEHUH
JIBYX JIET OOYYEHHs Ha YPOBHE CpEIHEro oOIero o0pa3oBaHHWs, €CTECTBEHHO IOTMOJHSS APYT
Jpyra M IIOCTENIEHHO HACBIIIAsChb HOBBIMM TeMaMH U paszaenamu. [laHHbI y4deOHBIH Kypc
SBIISICTCSI WHTETPATUBHBIM, IIOCKOJIBKY OOBEOMHAET B ce0e coaep)kaHHe HECKOJIBKUX
MaTeMaTHYECKUX TUCLHUIUIMH, TaKHX Kak anreOpa, TPUTOHOMETpHsS, MaTeMaTHUYeCKHH aHalu3,
TEOpHsl MHOXKECTB, MaTeMaThyeckas joruka u jpyrue. [lo Mepe Toro kak oOydaromuecs
OBJIaIEBalOT BCE Oojee MIMPOKUM MaTEMaTHMYECKUM ammaparoM, Y HHUX IOCIIEI0BaTEIbHO
dopMHpyeTCsT M COBEPILIEHCTBYETCS YMEHHME CTPOMTh MAaTEMAaTHUECKyI0 MOJeNb pealbHOMN
CUTYallud, TPUMEHSTh 3HAHHs, MOJYYCHHBIE NPU H3YyYEHMH y4eOHOro Kypca, IS PelIeHHS
CaMOCTOSITENIbHO C(OPMYJIMPOBAaHHON MaTEeMAaTHYECKOH 3ajgaud, a 3aTeM HHTEepHIpEeTHpOBaTh
CBOM OTBET.



CopepxatenpHo-MeTOAMYECKass  JUHUS — «Yucaa W BBIUMCICHUS) — 3aBepuUIaeT
dbopMUpOBaHNE HABBIKOB HCIOIH30BAHUS JIEHCTBUTEIBLHBIX YHCEN, KOTOpPOe OBLIO HAYaTo Ha
ypOBHE OCHOBHOTO 00mIero obpazoBanus. Ha ypoBHe cpeanero obmiero oOpa3oBaHHs 0co00e
BHUMaHue yzaensercss (OopMUPOBAHUIO HABBIKOB PallMOHANIBHBIX BBIYMCIICHUHN, BKIIOYAIOIINX B
ce0sl UCIONIb30BaHUE PA3NUYHBIX (OPM 3alMCU YUCIA, YMEHHUE JeNaTh NPUKHUIKY, BBITOJIHATH
npUOIKEHHBIE BEIYUCIICHUS, OIEHUBAThH YHCIIOBBIC BRIPAKEHUS, pabOTaTh C MAaTEMATHYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaIONIMMCS MHOXECTBA HATYPAIbHBIX, IENbIX, PAIIMOHAIBHBIX U
JNEHCTBUTENBHBIX YUCEN JOMOJHSAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mcel. B kaxaom u3 aTux
MHO’KECTB pPacCMaTPUBAIOTCS CBOWCTBEHHbIE €My crieliu(ruecKkre 3aauu U ONepaluu: JIeJIeHue
HAIeJIO, OMNEPUPOBAHWE OCTAaTKAMH Ha MHOXKECTBE IIeNIbIX 4YHCEN, Oco0ble CBOMCTBa
pAIMOHANIFHBIX M HUPPALMOHAIBHBIX YHCEN, apu(METHUECKUE OIMEpaIliy, a TAKXKe W3BJICUCHHE
KOpDHSI  HAaTypaJbHOM CTENEeHM Ha MHOXECTBE KOMIUIEKCHBIX uyucel. braromaps
MOCNIE0OBATEIbHOMY  PAaCIIMPEHHIO Kpyra HCHOJb3yeMbIX YHCEel M 3HAaKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHSI IJIsl PEIICHUS] Pa3IMYHBIX 3a71a4 GOpMUpPYETCsI TIPECTaBICHUE
0 €IMHCTBE MAaTEeMATHUKH KaK HAYKH U €€ POJIHM B MOCTPOSCHUH MOJIENICH PeabHOTO MHUpPA, IIUPOKO
HCITOJIB3YIOTCSI 0000ITICHNE U KOHKPETH3AITHSI.

JIunus «YpaBHEHHS U HEPABEHCTBA» PEATU3yeTCs] HAa MPOTSIKEHUH BCEro OOy4deHHsS Ha
YpOBHE cpemHero oOmero oOpa3oBaHMs, TIOCKOJIBKY B KaXIoMm pasnene [Iporpammbl
MPEyCMOTPEHO PEIIEHUE COOTBETCTBYIOIIUX 3ajad. B pe3ynbpTare oO0ydaroniuecs: OBIaJeBaOT
pPa3IMYHBIMU  METOJAMHU  DPELIEHUS palMOHAIbHBIX, HPPALMOHAIBHBIX, MOKa3aTelbHbIX,
Jorapu(pMUUECKUX U TPUTOHOMETPUUYECKUX YpPaBHEHHI, HEPAaBEHCTB M CUCTEM, a TakXKe 3ajad,
colepkanux mnapamerpsl. [lomydeHHBIE yMEHHS IMUPOKO HMCTIOIB3YIOTCS MPU HCCIEAOBAHUU
(GYHKIUI C TOMOIIBIO TPOU3BOTHOMN, MIPH PELICHUH MPUKIIATHBIX 3a7a4 U 33/1a4 Ha HAXO0XKICHUE
HauOOJIBIINX U HAMMEHbIIUX 3HaueHu GyHkuuu. /lanHas copep:karenbHasi TUHUS BKIIOYAET B
cebs Tarke (OPMHUPOBAHME YMEHHU BBITIONHATH PAacu€Thl Mo GopmyiaM, Tpeodpa3zoBaHUs
paIMOHANIFHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUHN, a TaKKe BBIPAKEHUH,
COJIepKallNX CTEIeHu u JorapudMel. braromaps u3ydeHHIO anreOpanyecKkoro Marepuana
INPOUCXOIUT JalibHEilllee pa3BUTHE AJTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyuaromuxcsi, GOpMHUPYIOTCSI HaBBIKU JENYKTUBHBIX PAacCyKIEHHUH, paboThl C CUMBOJIbHBIMU
dbopMamu, TIpeCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCUMOCTEH B BHUJIC PAaBEHCTB M HEPaBEHCTB.
AnreOpa npesaraet 3QGeKTHBHBIE HHCTPYMEHTHI JUIS PEIICHUS TPAKTUYECKUX U €CTeCTBEHHO-
HAy4YHBIX 3aJ1a4, HATJISAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

CopepxarenbHo-MeToan4YecKass JUHUS «DyHKIUU U TpaduKu» TECHO MeperuieTaercs ¢
OPYTMMH  JIMHUSIMH ~ y4e0HOro  Kypca, TIOCKOIBKY B  KaKOM-TO  CMBICIE  3a1aéT
[IOCJIEIOBATEIbHOCT ~ M3y4YeHUs  Mmarepuana. V3ydeHue  CTENEHHOW, I10Ka3aTelIbHOM,
jgorapu(pMUUEcKON U TPUTOHOMETPUYECKUX (DYHKIUHN, UX CBOMCTB U rpaduKOB, HUCIOIb30BaHHE
GbyHKIMN UId peuieHusi 3aJa4 U3 JIpYrMX Y4eOHBIX MPEAMETOB U pPeajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHM aHAIM30M, TaK M C PEIIeHHEM ypaBHEHUU U HepaBeHCTB. llpu
3TOM OOJbIIOE BHHMMaHHUE Yyaesercs (OPMUPOBAHMIO YMEHHS BbIpaXaTh (OpMYyIaMu
3aBHCHUMOCTH MEXIY pa3IUYHbIMU BEJIMUYMHAMH, UCCIEAOBATh MOJIYYEHHbIE (YHKIIMH, CTPOUTD
ux rpadukn. Matepuanm 3TOW COJEp)KaTeNbHOW JIMHWM HaleJIeH Ha pPa3BUTHE yMEHUH H
HABBIKOB, MO3BOJISIONINX BBIPAXKaTh 3aBUCHUMOCTH MEXKIY BEIMYMHAMHU B PA3IUYHON (opMme:
AHAIUTUYECKOW, Tpaduyeckod u crnoBecHOW. Ero wu3ydeHume cmocoOCTBYeT pPa3BUTHIO
QITOPUTMUYECKOTO  MBILIUICHUS, CHOCOOHOCTM K  OOOOHIEHHIO W KOHKPETHU3AIlHH,
WCITOJIb30BAaHUIO aHAJIOTUH.



ConepxatenpHas nuHAs «Hadana mareMaTHUecKOro aHaln3ay» TO3BOJISIET CYIIECTBEHHO
pacIMpuTh KPyr KaKk MaTeMaTHYECKUX, TaK W MPUKIAJHBIX 3ajad, JOCTYIHBIX 0OydYaromMuMCH,
TaK KaK y HUX IOSIBJISETCSI BO3SMOXHOCTb CTPOUTH I'paUKU CIOXKHBIX (PYHKIUH, ONPEensiTh ux
HanOOJIbIINE U HAMMEHBIIINE 3HAYCHUS, BBIYUCIIATD TUIOMAI GUryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEeHHs TporeccoB. JlaHHas coaep)kaTelbHasi JMHHAS OTKPBIBAET HOBBIC
BO3MOXHOCTH IOCTPOCHUA MATCMATHYCCKUX MO,ZLGJICI\/'I PCaJIbHBIX CHTyaL[HI‘;I, IIO3BOJISICT
HaxXOJUThb HAWJIYUHICC PCHICHHUC B IMPUKIAIHBIX, B TOM YHUCIIC COLUAIBHO-DKOHOMHWYCCKUX,
3ajadaXx. 3HAKOMCTBO C OCHOBaMH MAaTE€MaTHUYECKOTO aHaJM3a CHOCOOCTBYET pa3BHTHIO
abCTpakTHOTO, (OPMATBEHO-JIOTUYECKOTO M KPEaTUBHOTO MBIIIICHHUS, ()OPMHUPOBAHUIO YMEHHUN
pacrno3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMATHKHU B HayKe, TEXHUKE U UCKyccTBe. O0yuaroniiecs
Y3HAOT O BBIAAKOIINUXCA PE3yJibTaTaX, MOJIYYCHHBIX B XO€ PA3BUTUA MATCMATUKU KaK HAYKH, U
00 X aBTOpaXx.

ConepxaTenpHO-MeToAMYeCKast JHHUA «MHOXKECTBa M JIOTHKa» BKIIOYaeT B ceOs
9JICMCHTBI TCOpPUHU MHOXKCCTB U MaTEeMaTUYCCKOM JIOTHUKHU. TeOpCTI/IKO-MHO)KCCTBCHHLIC
MpEaACTaBJICHHUA HNPOHU3BIBAIOT BECHh KYPC IIKOJILHOM MaTeMaTHUKU U npeajararoT HaI/IGOHee
YHUBEPCAJIBHBIN S3bIK, OOBEHWHSIONMNA BCE pa3feibl MAaTEeMATUKH W €€ MPHIOKCHHH, OHH
CBSI3BIBAIOT pa3HbIC MATEMATHUECKUE TUCIMILIMHBI M UX MPIIOKEHHS B erHOE 1esoe. [loatomy
BaXXHO JAaThb BO3MOXHOCTH OGY‘I&IOH_[CMYCH IIOHUMATh TeOpCTHKO-MHO)KeCTBCHHBIﬁ A3BIK
COBpeMeHHOﬁ MAaTCMAaTUK MW HUCIOJIB30BaTh C€ro IJjid BBIPAXKCHUSA CBOUX MBICJIEH. I[pyrI/IM
BRXHBIM MPHU3HAKOM MAaTEMAaTUKH KaK HAayKW CIIeAyeT MPU3HATh CBOMCTBEHHYIO €l CTPOTOCTh
O00OCHOBaHMH W CJCIOBAaHWE ONPEACICHHBIM TMpaBWJIaM TIOCTPOCHHS  JIOKA3aTEIbCTB.
3HAKOMCTBO C 3JIEMEHTaMH MaTeMaTUYeCKOW JIOTUKH CIIOCOOCTBYET PA3BUTHIO JIOTUYECKOTO
MBIIIJIICHUA 06y‘IaIOH_[I/IXCSI, MO3BOJIACT UM CTPOUTH CBOM PACCYKACHUA HAa OCHOBC JIOTUYCCKUX
npaBuil, GOPMUPYET HABBIKH KPUTHYECKOTO MBIIIICHHS.

B ydeOHOM Kypce «AureOpa W Hayajlla MaTEeMAaTHYECKOTO aHAIW3a» MPUCYTCTBYIOT
OCHOBBI MareMaTndeCKoro MOJCINPOBaHNA, KOTOPELIC IpU3BaHbI CHOCO6CTBOBaTB
(OPMHPOBAHUIO HABBIKOB MOCTPOCHHMS MOJEIEH pealbHbIX CUTYalluid, HCCIEIOBAHMUSA STHX
MOJIeJIell C TOMOIIBI0 ammapara anreOpbl W MaTeMaTHYeCKOTO aHaiHu3a, WHTePIpETaIuu
MOJYYCHHBIX PE3yJbTaToB. Takue 3aJaHusi BIUICTEHBI B KaXIBIM M3 pPa3leliOB MPOTPAMMBL,
MIOCKOJIBKY BECh MaTepuai yueOHOro Kypca IIHPOKO HCIOJIb3YEeTCs Ul PEeIICHHs MPHKIATHBIX
3amad. llpu pemeHwM peambHBIX MPAKTUYECKUX 3a7ad  oOydaromiuecs: Pa3BUBAIOT
HaOJIFOIaTEIbHOCTh, YMEHHE HAXOAWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOIB30BAThH
aHaJoruto, 0000IaTh M KOHKPETH3WPOBaATh MpobieMy. JlesTenbHOCTh 1O (HOPMUPOBAHHUIO
HABBIKOB PEIICHUs MPUKIATHBIX 33a/1ad OPTaHU3YeTCs B MPOIECCe M3yUEHUsSI BCEX TeM y4eOHOTO
Kypca «Anredpa v Hayalla MaTeMaTHYECKOTO aHAII3ay.

Ha m3ydenune yueOHOTO Kypca «Airedpa v Hayajga MaTeMaTHIeCKOrO aHaIi3a OTBOJUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 yaca B Henmemio), B 11 kmacce — 136 yacoB (4 daca B
HEJIETTIO).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Yucia v BbIYUCTCHUSA

Panmonanbubie yncna. OOBIKHOBEHHBIC W JECATHYHBIC APOOU, TPOICHTHI, OECKOHEUHBIC
nepuoandeckue apodu. [lpumenenue qpoOeit 1 MpOICHTOB IS PEIICHUs IPUKIAAHBIX 3a/1a4 U3
pa3IMYHBIX OTpaciel 3HaHUW U peallbHOM JKU3HU.

JetictButensHple uncia. PamuoHanbHBIE W HUppalMOHAIBHBIE Ynciia. ApudmeTndyeckue
onepauuy ¢ JICUMCTBUTEIBHBIMU 4YHUCIaMU. MOIyNb [EHCTBUTEIIBHOTO YKCIIA U €r0 CBOMCTBA.
[MpubnuxEéHHple BHIYUCICHHS, TpaBUIa OKPYIJICHUS, NPHUKUAKA U OIECHKa pe3yibTaTa
BBIYMCIICHUM.

Crenens ¢ menbiM nokasareneM. bunom Herotona. Mcronbp3oBanue nmoaxoasinei Gopmbl
3alUCHU ACHUCTBUTEIBHBIX YUCEIN JUIsl PEIICHUS MPAKTUUYECKUX 3a7a4 U MPEACTaBICHUS JaHHBIX.

Apudmerndeckuii KOpeHb HaTypabHON CTEIIEHH U €T0 CBOMCTBA.

CreneHb C palMOHAJIbHBIM MOKa3aTeIeM U €€ CBOWCTBA, CTENEHb C JICMCTBUTEIbHBIM
MIOKAa3aTeNeM.

Jlorapudm ymncna. CoiicTBa gorapudma. JlecaTHUHbIE U HATYpaIbHBIE JIOTapH(PMBIL.

Cunyc, KOCMHYC, TAaHT€HC, KOTAHI'€HC YHUCIOBOTO aprymMeHTa. APKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHBIC MPEOOpa3OBaHUS. YPaBHEHHE, KOPCHb YpPaBHCHHS.
PaBHOCHIIbHBIE ypaBHEHUS U ypaBHEHHSI-ClieAcTBUsI. HepaBeHCTBO, pelieHrne HepaBeHCTRa.

OcHOBHbBIE METO/bI PEHICHUS LEIbIX U APOOHO-pAIlOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHorounessl OT OJHOM IEPEMEHHOW. JleneHue MHOrodseHa Ha MHOTOWIEH € OCTaTKOM.
Teopema be3y. Muorousnens! ¢ nensiMu kodgdunuentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH, COIECPIKALINX CTENICHN M KOPHH.

WppauronaneHble  ypaBHeHHMs. (OCHOBHBIE METOABI  PEIICHHUS  HMpPpPalMOHAIBHBIX
YpaBHEHUH.

[TokazarenbHbie ypaBHeHUs. OCHOBHbBIE METO/Ibl PEIICHUS MOKA3aTEIbHBIX YPABHEHUH.

[IpeoOpazoBanHne BEIpaKEHHIA, COACPKALIUX JTOTAPU(MBI.

Jlorapudmuueckue ypaBHeHUs. OCHOBHbIE METONbl pPEIICHUS JOrapupMUUYECKUX
YpaBHEHUH.

OcHoBHble TpUroHoMeTpuueckue Qopmynsl. [IpeoOpasoBaHHe TPUTOHOMETPUIECKUX
BBIpAKCHUI. Pelllenre TpUroHoMeTpu4eCKUX ypaBHEHU .

Pemienne cucteM JMHEHHBIX ypaBHEHHM. Marpuila CHUCTEMbI JIMHEWHBIX YpPaBHEHUU.
Onpenenurenb MaTpullbl 2X2, €ro Te€OMETPUYECKHM CMBICI W CBOMCTBA, BBIYMCIEHUE €r0
3HAUYCHMs], IPUMEHEHUE ONPECIUTEINS ISl PEIICHHs] CUCTEMbl IMHEUHBIX ypaBHeHUN. Pemienue
MPUKJIAJAHBIX 337a4 C IOMOIIBIO CUCTEMBI JINHENHBIX ypaBHEHHUM. VccnenoBanre noCcTpOEHHOM
MOJIEJIN C TOMOILBIO MATPHI] U ONPEACIIUTEIEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJIENICH pealbHOM CUTYallMd C MOMOUIBIO YPAaBHEHHU U
HepaBeHCTB. [IpuMeHeHHe ypaBHEHU M HEPABEHCTB K PEIICHUI0 MaTeMaTUYECKHX 3ajad U
3a7a4 U3 Pa3NUYHBIX 00JIaCTel HAYKU U peallbHOM KU3HH.

DyHKUUM U rpadpuKu

OyHK1UA, crmocoObl 3amanus (yHKuuH. B3ammHo oOpaTtHbie (QyHkmu. Kommoswurus
¢ynkuuit. I'paduk pyHkumuu. SnemeHTapHble IpeodpazoBaHus rpauKoB QYHKIHI.



OO6nacTh onpeeneHnss 1 MHOXKeCTBO 3HaueHud pyHknuu. Hymu dyakmun. [TpomexyTku
3HaKonocTossHCTBA. YETHble u Heu€THble QyHKuuu. Ilepumonuueckue dynkumu. [IpomexyTku
MOHOTOHHOCTH (YHKIIMH. MakCUMyMBl 1 MUHUMYMBI ¢yHKIHU. Hambonbliee 1 HauMeHblIee
3HaYeHUs PYHKIIMHU Ha IPOMEXKYTKE.

Jlunelinas, kBagpaTH4Has U APOOHO-TMHEWHAs QYyHKIIUUA. DJIEeMEHTapHOE UCCIIEIOBaHUE U
MOCTPOCHUE UX TPaPHUKOB.

CrenenHass (pyHKIHMS C HAaTypaJbHBIM M IIeJbIM Moka3aTeneMm. EE cBoiicTBa u rpaduk.
CgoiicTBa U rpaduK KOpPHS N-OM CTENEHU Kak (PYHKIIMA OOpaTHOW CTETNIEHU C HATYpPaIbHBIM
MIOKAa3aTeNeM.

[Toxa3zaTtenpHast u norapupmMudeckas GyHKIUH, UX CBOWCTBa U rpaduku. Mcnons3oBanue
rpaduKoB QYHKIUH U pellieHUs ypaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
YUCJIOBOTO APryMEHTA.

OyHKIIMOHATIbHbIE 3aBUCHMOCTH B PEANIbHBIX Ipolieccax U sBieHusX. [ paduku peanbHbIX
3aBUCUMOCTEH.

Hayana maTemMaTH4yeckoro aHajmsa

ITocnenoBaTeNbHOCTH, CIOCOORI 3aJaHMs IOCIEIOBATEILHOCTEH. MeTon MaTeMaTHYECKOM
MHAYKIMU. MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIEAOBATEIBHOCTU. McTOpHs BO3HUKHOBEHUS
MaTeMaTHYECKOTo aHaJIN3a KaK aHan3a OECKOHEYHO MaJIbIX.

ApudmeTrnueckass W reoMerpuueckas — mporpeccuu.  beckoHeuHo — yObIBaroIas
reomerpuueckas nporpeccus. Cymma O0€CKOHEUHO YOBIBAIOIIEH T€OMETPUUYECKOU MPOTPECCHUH.
JIuHelWHBI W OKCHOHEHIMaNbHBIM pocT. Yucino e. dopmyna CIOXKHBIX IPOLCHTOB.
Hcnonp30Banue Mporpeccuu AJis peLeHUs pealbHbIX 3a/1a4 MPUKIAJHOTO XapaKTepa.

HemnpeppiBHble GyHKIMM W WX CBOMCTBA. TOYKM pa3pbiBa. ACHUMITOTHI TpaduxoB
dbyaknmii. ColicTBa (QYHKIMI HEMPEPHIBHBIX Ha OTpe3ke. METOoJl MHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IpruMeHeHne CBONCTB HEMTPEPBIBHBIX (PYHKIIUHM s peIIeHHs 3a/1a4.

[lepBas u BTOpas npousBoaHble GyHKINHU. Onpenenenue, reOMeTpUIecKuid U GU3NIeCKui
CMBICJI IPOU3BOTHOM. YpaBHEHHE KacaTeabHOH K TpaduKy ¢ yHKIIHH.

[TpousBoaubie aneMeHTapHbIX QyHKIUN. [Ipon3BoaHAas CyMMBbl, TPOU3BEAEHUS, YACTHOTO
¥ KOMITO3UIIUH (DYHKIIHH.

MHoxkecTBa M JTOTHKA

MHOkecTBO, onepali HaJl MHOKECTBAMHU M UX cBoicTBa. Jlnarpammel Diniepa—BenHa.
[IpuMeHeHrne TEeOpPEeTUKO-MHOKECTBEHHOIO anmnaparta JJig OMNHUCAHMUS PEAbHBIX IPOLECCOB H
SIBIICHUI, IPY PELICHUH 33/1a4 U3 JPYTUX y4EOHBIX MPEAMETOB.

Onpenenenue, TeopeMa, CBOWCTBO  MaTeMaTW4ecKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIBHBIE YPABHEHUS.

11 KUIIACC

Yucaa ¥ BLIYUCTIEHUS

HarypaneHuble u uenble yucia. [IpuMeHeHME TPU3HAKOB JACIMMOCTH IUEIbIX YHCEI,
HanOobpImMi o0mmii nenutens (nanee — HOJl) u Haumensiee obmiee kpatHoe (manee — HOK),
OCTaTKOB MO MOJYJII0, airopuTMa EBkinaa st peiieHus 3aa4 B LEJIbIX Yuciaax.

KomrmiekcHpie umcna. AnreOpandeckas W TPUTOHOMETpUYECKas (OPMBI  3aIlUCH
KOMILJIEKCHOTO YHCJIa. ApuMeTHdecKkue oneparuu ¢ KOMIUIEKCHBIMU YuciiaMu. M300pakeHue
KOMIUIEKCHBIX YHMCEl Ha KOOpAMHATHOU miockoctu. @opmyna Myaspa. KopHu n-oil ctenenu u3



KOMIUIEKCHOTO uucna. [IpuMeHeHHe KOMIUIEKCHBIX YHCeN Uil pelieHds (GU3WYECKuX u
F€OMETPUUYECKUX 3a/1a4.

YpaBHeHHUS M HEpaBEeHCTBA

Cucrtema 1 COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB. PABHOCUIIBHBIE CUCTEMBI U CHCTEMBbI-
ciencTBusi. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUYECKHX YPAaBHEHHH C MOMOIIBI0 TPUTOHOMETPUUECKOU
OKPY>KHOCTH. PelieHue TpuroHoMeTpuueCcKX HEpaBEeHCTB.

OcCHOBHbBIE METOIbI PEILIEHUS TOKA3aTENbHBIX U JTOrapu(MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OcCHOBHbIE =~ METOJABl  pEHIeHUsT CHUCTEM M  COBOKYNHOCTEH  palHdOHAIbHBIX,
UPPaAIMOHATILHBIX, IOKA3aTEIBHBIX U JIOTAPH(PMUIECKUX ypaBHEHUI.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu.

[IpumMeHeHne ypaBHEHUH, CUCTEM M HEPAaBEHCTB K PELICHUI0 MAaTEMaTHYECKUX 3a1ad U
3aa4 U3 pPa3NUYHBIX O0NacTeld HAayKd W pPEaTbHOW >KU3HHM, HHTEPHPETAIUsl ITOTYYCHHBIX
pe3yNbTaToB.

DyHKUUM U rpadpuku

I'padux kommosummu GyHkiui. ['eomerpudeckne oOpas3pl ypaBHEHUH W HEPABEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpapuKH.

['padpuueckne MeTOABI pEIICHWS YpaBHEHWW W HEpaBeHCTB. ['paduyeckne MeTOIbI
peneHus 3a1a4 ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB (QYHKIUN OIS WCCIETOBAHHS MPOIECCOB U 3aBHUCHMOCTEH,
KOTOpBIC BO3HUKAIOT MPHU PEUICHUH 33/1a4 U3 APYTUX YICOHBIX IPEIMETOB U PEabHOM KU3HH.

Hayana maTemMaTH4yeckoro aHajmsa

[IpumeHneHne Mpon3BOIHON K MCCIEAOBAHUIO (YHKIIMHA HA MOHOTOHHOCTh U KCTPEMYMBI.
Haxoxaenne HanOOIbIIero 1 HAMMEHBIIIETO 3HAUYCHU HEeTIPEPhIBHOW (DYHKIIMK HA OTPE3Ke.

[IpuMeHnenre TPOU3BOAHOW MJIsi HAXOXKACHUS HAWUIYUILIEro PEIIEHUs B MPUKIATHBIX
3ajavyax, JAJs ONpeAeNieHUs CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJAaHHOro (opMyloil wiu
rpaduKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBooOpa3HbIX. [lepBooOpa3Hbie 3JIE€MEHTapHBIX
¢ynkuunit. [IpaBuna HaxoXAEHUS TIEPBOOOPA3HBIX.

Nurterpan. ['eomeTpuyeckuii cMbICI HHTErpasia. Beraucienue onpenenéHHOro MHTerpaia
o ¢popmyne Herotona-JIeitOnma.

[IpumeHeHrne wWHTErpana A HaXOXKICHHS TUIOIMIANEH TUIOCKUX GUTyp W 00BEMOB
F€OMETPUUYECKUX TEJI.

[Tpumepsr pemenuit nuddepeHImanbHbIX YpaBHEHUNH. MaTeMaTrnieckoe MoIeTupOBaHUE
peaNbHBIX MPOLIECCOB C MOMOIIBI0 MU depeHIINATBHBIX YpaBHEHH.



I[NTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA VYYEGBHOI'O KYPCA «AJI'EBPA U
HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YTJIVBJIEHHBIM VPOBEHL) HA
YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  OOydYaromierocss Kak AakTUBHOTO U
OTBETCTBEHHOT'O 4JIEHAa POCCHMCKOrO OOIIECTBA, MPEACTABIECHHUE O MaTEeMaTHUYECKHUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SBICHUH, NPOIEAYp TpakIaHCKOTO OOIecTBa
(BBIOOpPBI, OMPOCHI U JAPYroe), yMEHHE B3aUMOJCHCTBOBATH C COIMAILHBIMH WHCTUTYTAMHU B
COOTBETCTBUM C UX (PYHKIMSIMU U Ha3HAYCHHUEM;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

c(OPMHPOBAHHOCTh POCCUHCKOM TPakJaHCKON MICHTUYHOCTH, YBOXKECHHUS K MPOILIOMY U
HACTOALLIEMY POCCUMCKOM MAaT€MaTUKH, LIEHHOCTHOE OTHOIIEHUE K JOCTHMKEHHSIM POCCHUUCKUX
MAaTE€MaTUKOB M POCCUHCKOW MAaTEMAaTHYECKOW IIKOJbI, UCIOJIb30BAHUE 3THUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SIKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

OCO3HAaHHWE JYXOBHBIX IICHHOCTEH  pOCCHHCKOTO  Haponaa, cHOpMHUPOBAHHOCTH
HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO MOBEACHUS, CBA3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAyKH U AESITeNbHOCTBbIO YYEHOTrO, OCO3HAHWE JMYHOTO BKJIa/Ja B IMOCTPOCHUE
YCTOHYHBOTO OyIyIIEro;

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

JCTEeTHUYECKOE  OTHOIIEHHWE K  MHUPY, BKJIIOYas  3CTETUKY  MaTeMaTHYeCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajady, peEIIeHUH, pPacCyXIACHUH, BOCHPHUUMYHBOCTh K
MaTEMaTUYECKUM acleKTaM pa3IuyHbIX BUJIOB UCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHNS:

c(OpMHUPOBAHHOCTh YMEHHUSI IPUMEHATh MaTeMaTUUECKUE 3HAHUS B MHTEpecax 3J0POBOIO
u Oe3omacHoro oOpa3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370POBBIO (310pOBOE
nuTaHue, cOATAHCUPOBAHHBIN PEKUM 3aHATHIA M OTABIXA, peryispHas Gundeckasi akTUBHOCTH),
bu3nYECKOe COBEPIICHCTBOBAHKE MPU 3aHATUSIX CIIOPTUBHO-03/I0POBUTEIBHON IEATEILHOCTHIO,

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTb K TPYZy, OCO3HAHUE IIEHHOCTH TPYIOJIO0US, HHTEPEC K Pa3Iu4HbIM chepam
po(heCcCHOHANEHON JeSITeNFHOCTH, CBI3aHHBIM C MAaTEMAaTUKON M €€ MPUIOKCHHUSIMH, YMEHUE
COBepIIaTh OCO3HAHHBIA BHIOOp Oyaymielt mnpodeccuu ¥ Peatn30BBIBATH COOCTBEHHBIC
JKU3HEHHBIE TIUIaHbI, TOTOBHOCTb M CIOCOOHOCTh K MaTreMaTH4eckoMy OOpa3oBaHHUIO H
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEIICHUU
MPaKTUYECKHX 33/1a4 MaTEMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, MOHUMAHUE BIUAHUSA COLMAIBHO-
SKOHOMMYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
I00ATPHOTO — XapakTepa  OKOJOTHMYECKHX  Mpo0ieM, OpHeHTamus Ha  [pPUMEHEHHE
MaTeMAaTHYECKUX 3HAHUU U pelIeHUs 3a1ad B 00JacTH OKPYKAIOIIEH Cpellbl, TNIaHUPOBaHUE
MOCTYNKOB M OLEHKU WX BO3MOXHBIX MOCJEICTBUMN I OKPYKAIOIIEeH Cpeibl;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:



Cc(OPMHPOBAHHOCTb MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKd M OOINECTBEHHOH MPAaKTUKH, MOHMMaHUE MaTeMaTHYECKOW HayKu Kak c(epbl
YEJIOBEYECKON JIEATEIBHOCTH, 3TANOB €€ pa3BUTHs M 3HAUMMOCTH AJIS Pa3BUTHUS LUBUIM3ALUH,
OBJIAJICHUE SI3BIKOM MaTEMATUKH M MaTEMAaTUYECKOW KyJIbTYpOU KaK CPEACTBOM IO3HAHUSA MUDA,
TOTOBHOCTH OCYILIECTBIIATH MPOEKTHYIO M UCCIIEI0BATEIBCKYIO AEATEIbHOCTh HHANBUIYAIBHO U
B IpyMIIE.

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jloruyeckue AecTBUA:

BBISIBJISITH M XapaKTepU30BaTh CYLIECTBEHHbIE MPU3HAKM MaTeMaTHYECKUX OOBEKTOB,
MOHSTUH, OTHOIICHUH MEXIYy TOHATUAMHU, (OPMYIUPOBATH OMNPEICIICHUS MOHSITHIA,
YCTaHABIIMBATh CYIIECTBEHHBIN NpPH3HAK KIAcCU(UKAIMKU, OCHOBAaHHUS JJsi O0OOIIEHUS W
CpaBHEHHS, KPUTEPUU MTPOBOJIMMOI0 aHAJIU3A;

BOCIIPUHUMATh, (HOPMYIHpPOBaTh W MPEOOPa30BBIBATH CYXKIEHUS: YTBEPAUTEIbHBIE U
OTpHUIaTeNIbHbIE, €MHUYHbIE, YaCTHbIE U 00IIUE, YCIOBHBIE,

BBISBJISITH MaTeMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M U TMPOTHBOpEYHs B (akTax,
JMaHHBIX, HAOMIONEHWSIX ©  YTBEPKICHHUSAX, TMpeiaraTh KPUTEPUU JUISL  BBISIBICHUS
3aKOHOMEPHOCTEN ¥ IPOTHUBOPEUHIA;

JienaTh BBIBOJBI C HMCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HWHIYKTHBHBIX
YMO3AKJIIOUYEHUH, YMO3aKIIOUCHUHN 110 aHAJIOTHH;

MPOBOJMUTH CAMOCTOSTEIBHO JI0Ka3aTeIhCTBA MATEMATUUECKUX YTBEPKACHUU (MIpsIMBIC U
OT TPOTUBHOTO), BBICTpAUBAaTh AapryMEHTAlUIO, MPUBOAMTH MPUMEPHl U KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKICHHS U BHIBOJIBI;

BBIOMpATh CHOCO0 pemieHus: y4deOHOW 3agaun (CpaBHHMBATh HECKOJbKO BapUaHTOB
pelieHus, BbIOMpaTh HaMOONee TMOAXOAAIIUNA C Y4ETOM CaMOCTOSITENIBHO BBIICTICHHBIX
KpUTEPHEB).

Ba3oBrble ucciaenoBareLCKHeE AeliCTBHA:

HCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEIOBATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYITUPOBATH
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUNE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE U JIaHHOE,
dbopMUpPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO0, MHEHUE;

IIPOBOJIUTH  CaMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, HCCIEIOBAaHHUE 10
YCTaHOBJICHHIO OCOOCHHOCTEHW MaTeMaTHYeCKOTO OOBEKTa, SBIICHHUS, MPOIECCa, BBIIBICHUIO
3aBUCHUMOCTEN MEXIy 00beKTaMHU, SIBJICHHUSIMH, ITPOLIECCaMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh 000OIIEHUS! U BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJI0/IEHUS!, UCCIIeI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTh MOTYYEHHBIX Pe3yIbTaTOB, BHIBOJOB U
0000111eHMI];

MIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIABUTATh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHUSX.

Pabora ¢ undopmanmeii:

BBISBJISITh JeQUIUTHI HHPOPMAIUH, JaHHBIX, HEOOXOJUMBIX JUIsi OTBETa HA BOMIPOC H IS
pelIeHus 3a1a4uu;

BbIOUpaTh MHGOPMALMI0O M3 HMCTOYHHUKOB  PAa3IMYHBIX THUIOB, AaHAJIU3UPOBATbH,
CUCTEMaTHU3UpPOBaTh U HMHTEPHOPETUPOBATH HMH(POpPMAIMIO pPA3IMYHBIX BHAOB U  (GopM
MpE/ICTABJICHHUS;



CTPYKTYpHPOBaThb  HMH(GOPMALMIO, TMPEACTABIATH €€ B  pasiMYHBIX  (opmax,
WITIOCTPUPOBATH IpaUuecKy;

OLICHUBATh HAJEKHOCTh HMH(OPMALMM IO CaMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHHKaTHBHBIE YHHBeEpPcATbHbIE YUeOHbI€ eliCTBUSA

Oo0menne:

BOCIIPHHUMATh U (DOPMYJTHPOBATh CYXKIEHHUS B COOTBETCTBHHM C YCJIOBHSIMH W LEISIMU
oOIIeHus, SICHO, TOYHO, TPAMOTHO BBIPQKATh CBOIO TOYKY 3PCHHSI B YCTHBIX M ITHCHMEHHBIX
TCKCTAaX, JaBaTb IMOACHCHUA IO XOAY PCIICHHUA 3aJdaid, KOMMCHTHPOBATH HOJIy‘-ICHHBIﬁ
pe3yabrar;

B X0/i¢ OOCYXXJIEHHUs 3a7aBaTh BOIPOCHI MO CYIIECTBY OOCYKIAaeMOH TEMBI, MPOOJIEMBI,
pemaemMoi 3aa4u, BhICKAa3bIBaTh HJICH, HAIICJICHHBIC HA TOUCK PEIICHUS, COMOCTABISATh CBOM
CYXJIEHUS C CYKICHUSMHU JPYTUX YYaCTHHUKOB JAMAjoOra, OOHapyXUBaTh pa3iuyhe M CXOJICTBO
MO3UINH, B KOPPEKTHOU hopMe (OpMyIUPOBATh PA3HOTIACHS, CBOM BO3PAKEHUS;

NPEICTaBIATh PE3YJIbTAaThl PEIICHHS 3aJadd, DKCICPUMEHTa, WCCICAOBAHUS, IPOCKTa,
CaMOCTOSITENIFHO  BBIOMpaTh (GopMaT BBICTYIUICHHS C Yy4ETOM 3a4ad  Mpe3CHTAluu |
0COOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIe YHUBEpPcAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszanus:

COCTABIJIATH IUIAH, aJTOPUTM pEIICHHs 3a/lauyd, BBIOMpATh CIOCOO pemeHHs ¢ y4ETOM
UMEIOIMXCA PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBATb
BapUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMAIIHH.

CaMOKOHTPO.1b, IMOLMOHAIbHBIN HHTEJICKT:

BJIAJICTh HABBIKAMU ITO3HABATEIHLHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JIeHCTBUI
U MBICIUTENBHBIX TIPOIIECCOB, HX PpE3yJbTaTOB, BIAAETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS IIpoIiecca U pe3yiIbTaTa pelleHrs MaTeMaTHueCKO! 3a1auu;

NPEIBUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH IPH pELICHUH 33Jayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX, HAMIEHHBIX OIINOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEIM M YCIOBHUSM, OOBICHATh MPUUYUHBI
JOCTHKEHHUS] WIM HEIOCTH)KCHMSI Ppe3yJIbTaTOB JAESITeIbHOCTH, HAXOAWTh OMIMOKY, [1aBaTh
OLIEHKY NPHOOPETEHHOMY OIIBITY.

CoBMmecTHasI 1eATEJIBHOCTD:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOU pabOThHI MpH
pemieHnrd ydeOHBIX 3a7ady, NPUHAMATH LEIb COBMECTHOW JEsTeNbHOCTH, IUIAHHPOBATh
OpraHu3alI0 COBMECTHOM pPabOTHI, pacmpeneiiarTh BHIbI paboT, JOrOBapHBAThCs, OOCYXKAATh
MPOIECC U PE3YNIbTAT padOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

Y4acTBOBaTh B TPYNMOBBIX (GopMax paboThl (0OCYkIeHUS, OOMEH MHEHHUH, «MO3TOBBIC
HITYPMbI» U HHBIE), BBIINOJHATH CBOI YacTb pabOThl U KOOPAMHUPOBATH CBOM JACUCTBUA C
JPYTUMH 4JI€HAMH KOMAaH/bI, OIICHWBAaTh KAaueCTBO CBOETO BKJIaJa B OOIMIMH MPOIYKT IO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMU B3aUMO/ICHCTBUSI.

INNPEJIMETHBIE PE3YJIBTATbBI



K xonmy oOyuenuss B 10 kijacce oOydJaromuiics MONYYUT CIEAYIONIUNE TPEIMETHBIE
pe3yabTaThl MO OTAEIBHBIM TeMaM palboueil mporpamMMmbl yuyeOHOro Kypca «Anredpa W Havajia
MaTEMaTHUYECKOT 0 aHaJIN3a»:

Ymuciia 1 BbIYUCICHUSA:

CBOOOJHO ONEPUPOBAThH MOHATUSAMU: PALMOHAIBHOE YUCIIO, OECKOHEUHasl epUOoANYEecKas
IpoOb, MPOIEHTHI, WPPALMOHAILHOE YHCIO, MHOXKECTBA PAIlMOHAIBHBIX U JACHCTBUTEIHHBIX
YKCcell, MOYJIb AEUCTBUTEIBHOTO YUCIIA;

NPUMEHSTH IPOOH U MPOIEHTHI Ui PEIICHUs MPUKIAJHBIX 3a/1a4 U3 Pa3IMYHBIX OTpacien
3HaHUU U peajibHOM JKU3HU;

NPUMEHATh TPUOMKEHHBIC BBIUUCICHUS, MpaBWIa OKPYIJICHUS, MPHUKHUIKY U OLEHKY
pe3ysbTata BEIUYMCIICHUN;

CBOOOZHO OMNEpPUPOBATH IMOHSATHEM: CTENEeHb C IIeJIbIM TOKa3aTelieM, HCIO0Jb30BaTh
NOIXOAUIYI0 (OpMY 3alUCH JIEUCTBUTENBHBIX YHCEN AJSl pelIeHHs] MPaKTUYeCKUX 3aaad U
IIPEJICTaBICHNS JaHHBIX;

CBOOOJTHO OTIEPHPOBATH MOHATHEM: apU()PMETHUECKU KOPEHb HATYPaJIbHON CTEIICHH;

CcBOOOJHO ONEPUPOBATH MOHATHEM: CTETEHb C PAllMOHATIBHBIM MOKa3aTelIeM;

CBOOOJHO OMNEpUPOBATH MOHATUSAMU: JorapudM 4Yucia, NECATHYHbIE M HATypajbHBIC
J0TapuQMmBbl;

CBOOOJTHO ONEpPUPOBATh MOHATUSMHU: CHHYC, KOCHHYC, TQHT€HC, KOTaHI€HC YHCIOBOTO
apryMeHTa;

ONEPUPOBATH MOHATUAMU: APKCUHYC, APKKOCUHYC U aPKTAHI€HC YHMCIIOBOI'O apryMEHTA.

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJHO ~ ONEpUPOBAaTH  MOHATHUSMH:  TOXKIECTBO,  ypaBHEHHME,  HEPAaBEHCTBO,
PaBHOCHJIBHBIE YPAaBHEHHMS U YPaBHEHHUS-CIIECACTBUS, PABHOCUIIbHbIE HEPABEHCTBA;

NPUMEHSTh pa3IUYHbIE METOAbl PEIICHUS palMOHAIBHBIX M JIPOOHO-PALMOHAIBHBIX
YPaBHEHUI, IPUMEHATh METOJI UHTEPBAJIOB JUIsl PELIECHNUS HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepPeMEHHOW, MHOTOWIEH C
HeNbIMU KO3 GUIIMEHTaMH, KOPHHM MHOTOYIEHA, MPUMEHSTh JeJeHHEe MHOrOWIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMy be3y u Teopemy Buera nns pemienus 3anay;

CBOOOJHO ONEpUpPOBaTh MOHATHAMM: CHUCTEMa JIMHEWHBIX YypaBHEHUH, MaTpHIa,
ONpeAeNuTENb MaTpUlbl 2 X 2 W €ro IeOMETPUUYECKHH CMBICHI, HUCIOJb30BaTh CBOWCTBA
onpenenuTens 2 X 2 Juisl BBIYUCICHUS €r0 3HAYEHUs], IPUMEHATh ONPEACIUTENN ISl PEIICHUs
CHUCTEMBI JIMHEHHBIX YPAaBHEHUMH, MOJEIHMPOBATH pEaIbHbIE CUTYallUH C TOMOIIBIO CHUCTEMBI
JUHEHHBIX YpPaBHEHMM, HCCIENOBaTh IIOCTPOCHHBIE MOJEINM C IOMOUIBI0 MaTpull H
OIpeAEINTENEH, UHTEPIIPETUPOBATH ITOIYYEHHBIN pe3ysbTaT;

WCITOJIH30BaTh CBOMCTBA JIEUCTBHI C KOPHAMH JIJIsl IPEOOPa30BaHUS BBIPAKCHUM;

BBIMIOJHATh MPEOOpa3oBaHMUS  YHCIOBBIX BBIPDAKEHUH, COAEpXKAIlUX CTENeHH C
PalMOHAIILHBIM [T0KA3aTENEM;

UCTOJIb30BaTh  CBOMCTBA JIOTapu(pMOB Ui  MPeoOpa3oBaHUs  JIOrapH(PpMHUECKHX
BBIPAXKEHUI;

CBOOOJAHO  OMEpUpOBaTh  MOHATUSMH:  HppAallMOHANbHbIE,  IOKa3aTelbHBIE U
Jorapu(pMHUUECKUE YPaBHEHUS, HAXOIUTh MX PELICHHUS C IMOMOUIbIO PaBHOCHUIIBHBIX MEPEX0/0B
WJIM OCYIIECTBIISAS IPOBEPKY KOPHEN;

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuYeckne (QopMyasl Il  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;



CBOOOJTHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPUUECKOE YypaBHEHHE, INPUMEHATH
HEeo0XouMBbIe (POPMYIIBI TSl PEILICHHS] OCHOBHBIX TUTIOB TPUTOHOMETPUUYECKUX YPaBHEHUH;

MOJICIIUPOBATh PEAIbHBIE CUTYallMd Ha S3bIKE anreOpbl, COCTaBJIATh BBIPAKCHMUS,
YPaBHEHMsI, HEpPAaBEHCTBA II0 YCJIOBUIO 3a/ayM, HCCIEI0BaTh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM allapaTa anreopsl.

DyHKIUHA U IpaQUKH:

CBOOOJTHO ONEpUPOBATh MOHATUAMHU: (DYHKIHMS, CHOCOOBI 3alaHHs (YHKLIWHU, B3aUMHO
obpatHble (QYHKIIMK, KOMIO3UIMS (QYHKIUN, Tpaduk (GYHKIIUHA, BBITOJHATH SJIEMEHTApPHBIC
npeoOpa3zoBanusi TpadUKoOB yHKITHIA;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH OMNpPEICNICHUS M MHOKECTBO 3HAYCHUH
GyHKIMY, HYTH QYHKINHU, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJIHO ONEpPUPOBATH MOHATHAMU: YETHBIE M HEYETHBIC (DYHKIUM, NEPUOIUYECKUE
(YHKLIMU, MPOMEXYTKM MOHOTOHHOCTH (YHKLMH, MAaKCUMyMbl M MHHUMYMbI (DYHKIIHH,
HanOoJIbIIIee M HaUMEHbIIIee 3HaYeHnEe PYHKIIUU Ha TPOMEKYTKE;

CBOOOJTHO OIEPHPOBATH TMOHATHAMMU: CTENeHHass (DYHKIHMS C HATypalIbHBIM U IIEIBIM
HokaszaresueM, rpauk CTENeHHON (YHKIMH C HaTypajlbHBIM U LIEJIbIM IOKa3aTeneM, rpaduk
KOPHS N-OM CTENEH! KaK PyHKIUH 0OpaTHOM CTENEHH ¢ HaTypaJIbHbIM IIOKA3aTeIeM;

ONEepUpOBATh TOHATHAMM: JMHEWHAs, KBaJpaTW4yHas W ApoOHO-THHEHHAs (QYHKIUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEI0OBAaHUE U IIOCTPOCHUE UX IPa(PUKOB;

CBOOOJIHO ONEpUPOBATh MOHATUAMM: MOKa3aTelbHas M Jorapupmuueckas GyHKLIHHU, UX
CBOMCTBA U IrpaMKH, UCIOJIb30BaTh UX I'paUKu A7 pEIIeHUs ypaBHEHHUI;

CBOOOJTHO ONEpUPOBATh MOHATHSAMM: TPUTOHOMETPHUECKAs OKPYKHOCTb, ONpeAeICHUE
TPUTOHOMETPUUYECKUX (PYHKIIUN YHUCIOBOTO apryMEHTa,

UCINOJb30BaTh Ipadukn (QYyHKIUH A7 UCCIIEAOBaHMS IPOLIECCOB M 3aBUCUMOCTEH mpu
pelIeHNH 3a/a4 U3 JPYTUX Y4eOHBIX NMPEIMETOB U PEAIbHOM JKU3HU, BbIpaXaTb (HopMysamMu
3aBHCUMOCTH MEX/y BETUUNHAMH;

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a:

CBOOOJIHO OIEPHUPOBATH MOHATHAMHU: apupMeTHUYeCcKass U FeoMeTpudecKas Mporpeccus,
0eCKOHEUHO yOBIBaIOIIAasi FEOMETPUYECKAsl MPOTPECCHsl, TUHEHHBINA U IKCIIOHEHIIUAIBHBIN POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh PECTABICHUE O KOHCTAHTE,

UCTIOJIb30BaTh MPOTPECCHH IS PELICHUS PEaTbHbIX 3aay MPUKIATHOTO XapaKTepa,

CBOOOJTHO ~ ONEpUPOBaTh  MOHATUSAMH:  IIOCJIEJOBATEIBHOCTb,  CHOCOOBI  3aJaHus
II0CJIEI0BATENBHOCTENH, MOHOTOHHBIE 1 OIPaHMUYEHHBIE TI0CIEJ0BATEIbHOCTH, IOHUMATh OCHOBBI
3apOXKICHUS MATEMaTUYECKOTO aHATN3a KaK aHalin3a OECKOHEYHO MalbIX;

CBOOOJTHO ONEpPHUPOBATH MOHATUSMH: HETPEpPBhIBHbIC (DYHKIIMH, TOUYKU pa3pbiBa rpaduka
GYHKIIMH, aCHMITOTHI Tpadrka GyHKIINH,

CBOOOJIHO ONEpPHPOBATH MOHATUEM: (DYHKIMs, HENpepbiBHAsE Ha OTpE3Ke, NPUMEHATh
CBOWCTBA HEMIPEPBIBHBIX (DYHKUUH s peIlICHHs 3a]1a4;

CBOOOJTHO ONEpUPOBaTh IMOHATUSAMHU: TIEpBas W BTOpas NPOU3BOJHBIC (YHKIIMH,
KacatesbHasl K TpaduKy QyHKINH;

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, I[POU3BENEHHS, YacTHOTO M KOMIIO3UIUM JIBYX
(GyHKUUH, 3HATh TPOM3BOIHBIC 3JIEMEHTAPHBIX (DYHKINH;

UCIIOJIb30BaTh T€OMETPUYECKUI U (PU3UUECKUI CMBICI POU3BOJHOM ISl pellieHHs 3aau.

MHo:xecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallui HaJl MHOXKECTBAMU;



UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN ammapar i ONUCAHUs peabHBIX MPOLECCOB
U SIBIICHUM, IPY PELICHUH 3a/1a4 U3 JPYTUX y4eOHBIX IPEIMETOB;

CBOOOJTHO ONEpUPOBATH MOHATUSAMH: OIpEIeIIeHHe, TeopeMa, YpaBHEHHUE-CIEICTBHE,
CBOWCTBO MaTeMaTU4YeCKOro OOBEKTa, [OKa3aTelIbCTBO, PABHOCWIBHBIE YpPaBHEHHUS W
HEpPaBEHCTBA.

K xonmy oOyuenust B 11 kiacce oOyyaromIMHCS TOJNYYUT CIEAYIOUIME MpPEIMETHBIC
pe3yabTaThl MO OTAEIBHBIM TeMaM palboueil mporpamMMbl yuyeOHOro Kypca «Anredpa W Havaia
MaTEMaTHYECKOr0 aHAJIN3a»:

Yucia ¥ BLIYMCICHUA:

CBOOOJTHO ~OINEPUPOBATH MOHATUSAMHU: HATYpallbHOE M II€JI0€ YHUCIIO0, MHOXECTBA
HATYpaJbHBIX M IETBIX YHUCEJ, UCIOIb30BaTh MPU3HAKU JenuMocTH 1ensix yncen, HOJl u HOK
HaTypaJlbHbIX YUCEN Ul PELICHUs 3ajad, IPUMEHATh alroput™ EBkinaa;

CBOOOJIHO ONEPUPOBATh MOHATHEM OCTaTKa [0 MOJYJIIO, 3alIUChIBATh HATypaJlbHbIEC YUCIIaA
B PA3JUYHBIX MTO3UIIUOHHBIX CUCTEMAX CUUCIICHHUS,

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: KOMIUIEKCHOE YHMCIO U MHOMKECTBO KOMIUIEKCHBIX
qrcesl, MPEACTaBIATh KOMIUIEKCHBIE YKcia B alreOpandeckol U TPUTOHOMETpUYECKo# (opme,
BBINOJIHATH apU(PMETUYECKHE ONEPALIMU C HUMU U N300pakaTh Ha KOOPIUHATHOM IIIOCKOCTH.

YpaBHeHNs M HEPaBEHCTBA:

CBOOOJHO  OINEpPHUPOBATH  MOHATUAMHU:  HMPpALMOHAIbHbIC,  TOKa3aTelbHblE U
Jorapu(pMUUECKUE HEPABEHCTBA, HAXOAUTh UX PELICHUS C TOMOIIBIO PAaBHOCHIIBHBIX IIEPEXO/IOB;

OCYILECTBIISATh OTOOP KOPHEH MpH PEIIEeHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

CBOOOJTHO OINEPUPOBATH MOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHATH
HEeo0XouMbIe (POPMYIIBI TS PEILICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO ONEPHUPOBAThH MOHATUAMHU: CUCTEMA M COBOKYIHOCTh YPaBHEHUN M HEPABEHCTB,
PaBHOCWIBHBIE CUCTEMBI M CUCTEMBI-CIIEAACTBUS, HAXOAUTh PELICHUsI CUCTEMbI U COBOKYITHOCTEH
palMOHANBHBIX, MPPALMOHANBHBIX, IOKA3aTeNbHBIX U JIOTAPU(PMHUUECKUX YpaBHEHHH WU
HEpPaBEHCTB;

pelmaTh palUOHalbHblE, HUpPpallMOHAIbHBIC, IIOKa3aTelbHblE, JIOrapu@Muyeckue u
TPUTOHOMETPUUYECKHE YPAaBHEHHS U HEPABEHCTBA, COIEPIKAIe MOIYJIH U IapaMeTphl;

OPUMEHSATH Tpa@UUecKre METOIBI ISl PELICHUs] YPaBHEHUH 1 HEPAaBEHCTB, a TaKXkKe 33134
C MmapaMeTpamu;

MOJICJIUPOBaTh PpEAIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATH BBIPAKECHHUS,
YPaBHEHMsI, HEPAaBEHCTBA M MX CHCTEMBI IO YCJIOBUIO 33a/ayM, HCCIEN0BaTh IOCTPOECHHBIE
MO/IEJIU C UCIIOJIB30BAHUEM alllapaTa ajareOpbl, MHTEPIPETUPOBATH MOTYUYEHHBINA pe3yNbTaT.

DYyHKIUH U I'paQUKH:

CTPOUTH TpapUKK KOMIO3ULUU (YHKIUI C MOMOIIbIO 3JIEMEHTApHOIO HCCIEAO0BaHUS U
CBOMCTB KOMIIO3UITUHU ABYX (DYHKITHIL;

CTPOUTH TEOMETpUYECKHe O00pa3bl ypaBHEHWH M HEPABEHCTB Ha KOOPIMHATHOU
IUIOCKOCTH;

CBOOOJTHO OTIEpUPOBATH MOHATUSAMHU: TPAQUKH TPUTOHOMETPUIECKUX (YHKIIHIA;,

NPUMEHATh QYHKIMM U1 MOJEIUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX IIPOLIECCOB.

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a:

UCIOJIb30BaTh MPOM3BOIHYIO JUIS HCCIeNOBaHMA (YHKIMM HAa MOHOTOHHOCTh U
IKCTPEMYMBI;

HaXOJUTh HauOOoJIblIee U HAUMEHbIIIEeE 3HaUeHHs (DYHKIIMY HENPEPBIBHON Ha OTPE3KE;



UCTIOJIB30BaTh MPOU3BOIHYIO ISl HAXOXICHUS HAWIYUIIETO PENICHUS B MPUKIAJHBIX, B
TOM YHCJIE COLMAJIbHO-3KOHOMUYECKHX, 3a/1a4ax, Ui ONPEAEICHUS CKOPOCTH M YCKOPEHHUS
npoiiecca, 3aJaHHOT0 (GOPMYIIOi UK rpadukom;

CBOOOJTHO OTICPUPOBATh MOHITHAMH: TIEPBOOOPA3Hasi, ONPEIEIEHHBIA HHTETPAI, HAXOAHUTh
NepBOOOpa3HbIC AJIEMEHTAPHBIX (YHKIHMIA W BBIYHUCISATH WHTErpaid mo Qopmyne HproToHa-
Jleiibuumna;

HAXOJWTh IJIOMIAIN MJIOCKUX (GUTYP U 0OBEMBI TEJ C IOMOIILI0 UHTETPAA;

UMETh MPEICTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMHM Ha MpPUMEPE COCTABJICHUS
nudGepeHIMaTBHBIX YPABHCHH;

pemaTh NpUKIaJHbIe 3a/1a4l, B TOM YHCJIE COLMATbHO-?KOHOMHUYECKOTO U (PU3HUYECKOTO
XapakTepa, CpeICTBAMH MAaTeMAaTHYECKOTO aHaIM3a.



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMmsl Bcero Konrpoabnpie  TMpakrieckue o0pa3oBaTe/ibHbIE
padoThI padoTsI pecypenI
MHOX€eCTBO I€HCTBUTEILHELIX YHUCE.
| MHorounensl. PaninoHanbHble ypaBHEHUS U 24 |
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX
YpaBHEHUU
) Oynkiuu v rpaduku. CreneHHast GyHKIUS ¢ 12 1
LEIBIM [T0Ka3aTeaeM
3 Apudmernieckuil KOpeHb N-0i CTENECHH. 15 1
HppanunonaibHble ypaBHEHUS
4 [TokazarenpHas ¢pyHkums. [TokazarensHbIe 10 |
YpaBHEHUS
5 Jlorapudmudaeckas GyHKIIHS. 18 1
Jlorapudmuueckue ypaBHeHUS
6 TpuronomeTpruuecKkue BbIpaKEeHUS U ” )
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 1
HenpepeiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 136 10 0




11 KIIACC

Kosaun4vecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
n/n NMPOorpamMmmbl Bcero Kontpoapueie  Tpakruueckue oOpa3oBaTe/ibHbIE
padoThI padoTsI pecypen
| UccnenoBanue GyHKIMA ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 UHTETpal 12 1
3 I'paduku TpuroHOMETPUUECKUX (PYHKITUH. 14 1
Tpuronomerpuyeckue HepaBeHCTBA
4 UppanmonanbHble, TOKa3aTeIbHbIE U 24 )
JorapuMuUecKie HepaBeHCTBa
KommiekcHbie uncina 10 1
HarypanbHbie u nienble yncina 10 1
Cuctembl palioOHaIbHBIX, HPPALMOHATBHBIX
7 MOKa3aTeIbHBIX U JIOTapU(YMUIECKUX 12 1
YpaBHEHUU
8 3agaum ¢ mapaMeTpamu 16 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HaHUU
OBIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0







ITHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne aTa ugpoBbie
n/n Tema ypoxa Bcero Konrposenpie  Tpakruieckue i[?»y‘leﬂl/lﬂ :)Iﬁl()l:l[’;OBaTeJIbele
padoTsI padoThI pecypesI
| MHO0ecTBO, onepanuu HaJl MHOKECTBAMH 1
1 UX CBOMCTBa
2 Juarpammsl Diinepa-Benna 1
3 [IprMeHeHrne TeOpETUKO-MHOKECTBEHHOTO 1
arnrmapara JJid peleHus 3a1a4d
Pammmonansabie ynciaa. OOBLIKHOBEHHEIE U
4 JECATUYHBIC IPOOH, TTPOIICHTHI, 1
OCCKOHEYHBIC TTEPUOINIECKUE APOOH
Parmonansueie unciaa. OOBIKHOBEHHBIC U
5 JeCATUYHbIE TPOOHU, TPOLIEHTHI, 1
OCCKOHEYHBIC TTEPUOINIECKUE APOOH
6 [Ipumenenne qpoOeit u MPOIEHTOB ISt 1
peuieHust MpUKIAIHBIX 3a/1a4
7 [Ipumenenue apoOeii U IPOIIEHTOB TSt 1
pellIeHHs TPUKIIAAHBIX 3a7a4
3 JleicTBuTENbHBIC YKca. PalimoHanbHbie U 1
HMppalyoHaIbHbIC YHCTIa
9 Apudmernueckue onepamum ¢ |
JICUCTBUTCIIFHEIMH YUCIaMH
10 Moaynb A€HCTBUTEIBLHOIO YHCIIA U €T0 1
CBOMCTBaA




11

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpPYIJICHUS, IPUKHUJIKA U OLICHKA
pe3ysbTaTa BEIYUCICHAN

12

OCHOBHBIE MCTOABI pCHICHUA LCJIbIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

13

OCHOBHBIE METO/IbI PEIICHHS IIEITBIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

14

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
JleneHne MHOTOYJICHA HA MHOTOYJICH C
octaTtkoM. Teopema beszy

16

MHOro4IeHsb! ¢ HeIbIMU KO3 QUITEHTAMH.
Teopema Buera

17

Pemenue cuctemM TMHEUHBIX YpaBHEHHI

18

Pewienne cucreM TMHEHHBIX YPAaBHEHUN

19

Marpua cucTeMsl JINHEVUHBIX YPABHEHUI.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIYMCIICHUE €T0 3HAYCHUS

20

Onpenenurenb MaTPUIBI 2X2, €r0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUHCJIEHUE €I0 3HAUEHUS

21

[TpuMmeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMBI JINHEHHBIX YPaBHEHU




22

Pemienne npukiiaaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHUN

23

Pewienne npukiiaHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI

24

KoHnTtposnbHas padora: "PanmronansHbie
ypaBHEHUA U HepaBeHCTBA. CHcTeMBI
JIMHEHHBIX YpaBHEHUN"

25

DyHKIHS, CTIOCOOBI 3a/1aHUs (PYHKITHH.
B3anmuo obpatubie pynkinn. Kommosurus

byHKIIHHA

26

I'paduk ¢pyHkumu. DneMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIUN

27

O0acTp onpeneneHnss 1 MHOKECTBO
3HaueHudt pynkuuu. Hynu ¢pynkuun.
[IpomexxyTKH 3HaK MMOCTOSTHCTBA

28

UETHbie 1 HEUETHBIC (PYHKITUU.
[Tepunonnueckue Gpynkiuu. [TpomexxyTkn
MOHOTOHHOCTH (PYHKIIUH

29

MaxkcuMyMbl  MUHUMYMBI (DYHKITHH.
Haubounbiee n HanMeHbIIee 3HAUCHHE
GYHKIIMHM Ha IPOMEKYTKE

30

JluHeliHas1, KBaJpaTU4Has U JPOOHO-
JAUHEeWHas pyHKIUH

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB ITHX HYHKIUN

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHNE TPaPUKOB ATUX YHKITUN

33

CreneHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom

34 Hsrorona
CrenenHas (yHKIUS C HATYpaJIbHBIM U

35 LIEJILIM NToKa3aTesieM. E€ cBolicTBa U
rpaduk

36 Kontponshas pabdora: "CrenenHas
dbynaknus. E€ colicTBa u rpadguk”

37 Apudmernueckuit KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

13 ApudmeTnaeckuii KOpeHb HATypaIbHOMN
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHIA,
CoJIepXKalInX CTETIEHU U KOPHU

40 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA,
CoJIepXKalInX CTETIEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
coJiepXKaliX CTEIIEHU U KOPHU
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH
Uppanmonanbubie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEIICHUS] UPPALIMOHATBHBIX
ypaBHEHUH
Uppannonanbubie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX
ypaBHEHUH

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIICHUU




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN

46 UPPALMOHATIBHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PEILICHUN
UPPALMOHATILHBIX YPaBHEHHM

43 PaBHOCHIIBHBIE TTEPEXO/Ibl B pELICHUU
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU

49 KaK (QyHKIIMH OOpaTHOW CTETICHHU C
HaTypaJbHBIM MOKa3aTelieM
CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU

50 KaK (YHKIIMH OOpaTHOW CTEIMEHH C
HaTypaJIbHBIM IOKa3aTesieM
KontponbHas padora: "CBoiicTBa u rpapuk

51 KOpHs n-0M creneHu. MpparmonanbHbie
ypaBHEHUS"

5 CreneHsb ¢ pallMOHAIBLHBIM [T0KA3aTEIEM U
e€ CBOICTBA

53 CrermneHb ¢ palliOHAIBLHBIM MTOKA3aTeIeM U
e€ CBOICTBA

54 CremneHb ¢ pallMOHAIBLHBIM MTOKA3aTeIeM U
€€ CBOIICTBa

55 [oxa3zatenpHast QpyHKIMS, €€ CBOMCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIUN A1
pellIeHNs] YpaBHEHHI

57 Hcnonp3oBanue rpaduka GyHKIUN AJIs

pelIeHNs YpaBHEHHI




[TokazaTenbHble ypaBHeHUA. OCHOBHbIE

58 METO/IbI PEIICHUS MOKa3aTENbHbIX 1
ypaBHEHUH
[Toxa3zaTenpHble ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS [IOKA3aTEIbHbBIX 1
ypaBHEHUH
ITokazarenbHbie ypaBHEHUS. OCHOBHBIE

60 METO/Ibl PEIIEHUS T0KA3aTEIbHBIX 1
ypaBHEHUH

61 Kontponbnas pabora: "[lokazarenpHas 1
¢dbynaknwms. [TokazarenpHble ypaBHEHUS "

62 Jlorapudm umncna. CoiicTBa Jorapudpma 1

63 Jlorapudm uucna. CoiicTBa jorapudpma 1

64 Jlorapudm uncna. CoiicTBa Jorapudpma 1

65 JlecaTHUHBIE U HATYpAJIbHBIE JTOTapH(pMbI 1

66 JlecsaTnuHbIC U HATYpAJIbHBIC JTOTAPHU(PMBI 1

67 [IpeoOpazoBaHue BBIpAKEHHIA, COACPIKALIIX 1
J0rapuQMbl

68 [IpeoOpaszoBanme BBIpaKEHUH, COIEPIKAIINX 1
norapupMbl

69 [IpeoOpazoBaHne BBIpAKEHHIA, COACPIKALIIX 1
norapupMbl

70 Jlorapugmuueckas pyHKIuUs, €€ CBOWCTBA U |
rpapuk

71 Jlorapudpmuueckas hyHKIHs, €€ CBOWCTBA U |
rpaduk

7 Hcnonp3oBanue rpaduka GyHKIUM 115 |

peleHus: ypaBHEHUI




Hcnonp3oBanue rpaduka GyHKIUM 115

73 pellIeHNs] YpaBHEHHI
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METOJIBI PEIICHUS JTOTapu(PMHUECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHenusi. OCHOBHBIC

75 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIC

76 METO/Ibl PEIICHUS JIOTapUPMUIECKUX
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IbI B pELICHUU
JorapupMUUECKUX ypaBHEHUI

3 PaBHOCHIIbHBIE TTEPEXO/IbI B pELICHUU
norapupMHUECKUX ypaBHEHUI

79 Kontponbnas padora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"

20 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC
YUCJIOBOTO apryMeHTa

2 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

23 ApKCHHYC, apKKOCUHYC U apKTAaHI'€HC
YUCJIOBOT'O apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OIIpEEIEHUE TPUTOHOMETPUUECKHUX

(GYyHKIUI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OnpeAeieHuE TPUTOHOMETPUIECKHUX 1
(GyHKIIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 1

90 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAKECHUN

o1 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX 1
BBIPAXKEHU

9 [Ipeobpa3oBaHre TPUTOHOMETPUIECKUX |
BBIPAXKEHUI

93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1
BBIPAXKEHU

94 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

95 Pemenne TpuroHOMETpUYECKUX ypaBHEHUI 1

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

97 Pemenne TpuroHOMETpUYECKUX ypaBHEHUI 1

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1

99 Pemenne TpuroHOMETpUYECKUX ypaBHEHUI 1

100 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUIN 1
KoHnTtponbHas pabora:

101 "TpUrOHOMETPUYECKHUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKUE ypaBHEHUS "

102 [TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS |

rnocjienoBareibHoCcTeER. MeTon




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHBIC U OTrpaHUYCHHBIC

103 MocJie1I0BaTeaIbHOCTH. VicTopus aHanu3a
OCCKOHEYHO MaJIbIX

104 ApudmeTrrdeckast mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 beckoneuyHo yObIBaroIiasi reoMeTpruuecKas
nporpeccust

107 Cymma 0ecKOHEYHO yOBIBAIOMICH
FeOMETPUUYECKOMN MPOTrpeccuu

108 JIMHENHBIN U YKCIIOHEHIMAIIBHBIA POCT.
Uucno e. ®opmyiia CI0KHBIX MPOLEHTOB

109 JIMHEeHBIN ¥ SKCIIOHEHIIMAIIBHBIN POCT.
Yucno e. DopMyra CI0KHBIX MPOLEHTOB

110 Hcnonbs3oBanue nporpeccuu Jjisi pelieHus
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa

11 KontponsHas pabdora:
"ITocnenoBarenbHOCTH U Iporpeccun”

112 HenpeprwiBHBIC (DYHKITMN ¥ UX CBOWMCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIII

114 CgoiicTBa GYHKIIMIA HETIPEPHIBHBIX Ha
OTpe3Ke

115 CgoiicTBa GyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Metoa UHTEPBAJIOB JUIs pELICHUS

HEPABEHCTB




MCTOI[ HHTCPBAJIOB JIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELICHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HEMPEPHIBHBIX
GbyHKIMHI 1715 peleHust 3a1a4

120 IIpuMeHeHne CBOWCTB HEIPEPBIBHBIX
GbyHKIMHI 1715 pereHust 3a1a4

121 [lepBas u BTOpas npou3BoAHbIEC HYHKIUN

122 Onpenenenre, reOMETPUUECKUN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUI CMBICTT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKITUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (DYHKIIMNA

127 [Tpon3BogHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBonHas cyMMBbl, IPOU3BEACHMUS,
YaCTHOTO M KOMITO3UIIMH (DYHKIIMIA

129 [Ipon3BogHAsE CyMMBI, TPOU3BEICHHS,
YaCTHOTO Y KOMITO3UIIMH (DYHKIIMIA

130 [Ipon3BoHAsE CyMMBI, TPOU3BENCHHS,
YaCTHOTO ¥ KOMMO3ULINUU (HYHKIIUH

131 Kontponsnas padora: "[IpouszBoanas”

132 [ToBTOpEeHME, 0000IIEHUE, CUCTEMATH3AIIHS




3HaHui: "YpaBHeHus"
133 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIH 1
3HaHui: "OyHkIun"
134 HroroBasi KoHTpoOIbHAs paboTa 1 1
135 Hrorosas kKoHTpOJbHASA paboTa 1 1
136 HOBTOPGHI/IC, 000011IcHHE, CUCTEMATH3AINAS |
3HAHUHN
OBILEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

KonTposbHbie

Bcero
padoTsI

IIpakTuyeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

[Ipumenenne npou3BOTHOM K
uccaea0BaHuio PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

[IpuMeHeHne pOU3BOJHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHne pOU3BOHOM K
UCCIIeIOBaHMIO (YHKIIMI Ha
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTH U BKCTpCMYMBI

[IpumeneHnne npou3BOTHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTB U AKCTPEMYMBI

IIpuMeHeHne NpOU3BOJHOM K
uccaeaoBaHuio PyHKIUN Ha
MOHOTOHHOCTB U SKCTPEMYMBI

Haxoxneaue HaubOJIbIIErO U

HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU

(GyHKIMU Ha OTpE3Ke

Haxoxnenue HanOOIIBIIETO U




HaVMEHBILIETO 3HAYCHUS HENIPEPBIBHOU
GbyHKIMH Ha OTpE3Ke

Haxoxnenne HauOOJIBIIErO U
HAUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(byHKIMU Ha OTpe3Ke

10

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHON
(GyHKIMU Ha OTpE3Ke

11

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAYCHUST HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

12

Haxoxnenne HauOOJIBIIErO U
HAaUMEHBIIIETO 3HAYCHHUS HENPEPBIBHON
(GbyHKIMH Ha OTpE3Ke

13

[Ipumenenre npou3BOIHOM IS
HaXO0XIEHUS HAaUIY4YLIEro peIICHUs B
MPUKIAIHBIX 3a7a4ax

14

[Ipumenenne npou3BOIHOM IS
HaAXO0XIACHUA HaI/mquero peH_IeHI/ISI B
HpI/IKJIaI[HI:IX 3aga4dyax

15

[Ipumenenne npou3BOIHOM IS
ompeeeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIONH UITH
rpaduKom

16

[Ipumenenne npou3BOIHOM IS
ompeeeHUs] CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (GOPMYIIONH UITH
rpadgukom




17 Komnosunust GpyHKui

18 Kommnosumus Gyakmmit

19 Komnosunus GpyHKIui

20 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOM IIOCKOCTH

)1 ['eomerpuyeckue 0Opas3sl ypaBHEHU Ha
KOOPJAMHATHOM MIOCKOCTH

2 KonrponsHas padora: "MccnenoBanue
(GyHKUIMH C TOMOIIBIO TPOU3BOAHON"

7 [TepBooOpasHasi, OCHOBHOE CBOMCTBO
NepBOOOPA3HBIX

24 [TepBooOpasHbIe AIeMEHTAPHBIX (YHKIIHA.
[TpaBnia HaXOXIEHHS IEPBOOOPA3HBIX

’5 ITepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XJIEHHUS IEPBOOOPAZHBIX

2 HuTterpan. ['eomeTpudeckuii CMbICIT
MHTeTrpaja

7 Brrauciienue onpeaenéHHOro HHTErpaia
o ¢popmyre Hrerorona-Jleibnuia

73 Beruucnenue onpenenéHHoro MHTerpana
no opmyne Herorona-Jleliounna

29 [TpuMeHeHne nHTETpana i HaX OKIACHUS
TUIOMIAIeH TUTOCKUX (PUTYP

10 [TpuMeHeHne UHTETpaia I HaX OKIACHUS
00BEMOB IreOMETPUICCKHUX TETl

31 [Tpumeps! pemeHni qudpepeHaTbHbIX

YpaBHEHUU




[Tpumeps! pemennii qudQepeHamTbHbIX

32 .
ypaBHEHHI
MaremMaTHuecKkoe MOJICIIMPOBaHHE

33 pEAJIbHBIX MTPOLIECCOB C TOMOIIBIO
i depeHInanbHbIX ypaBHEHUH

14 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan”

35 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKku

36 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TpapuKu

17 Tpuronomerpuyeckue GyHKIMH, UX
CBOICTBa U TpaduKku

18 Tpuronomerpuieckue GyHKIUHU, UX
CBOICTBa U TpaduKku

39 Tpuronomerpuieckue GyHKIUHU, UX
CBOMCTBA U TpapuKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

41 YpPaBHEHUH C MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

42 YPAaBHEHUH € IIOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUIECKUX

YPAaBHEHUH € IOMOILBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenue TpuroHomMeTpuuecKux

44
HEPABEHCTB

45 Pemrenne TpuroHoMeTpu4ECKuX
HEPABEHCTB

46 PemreHne TpUroHOMETpUYECKUX
HEPABEHCTB

47 Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUICCKUX (DYHKITUHN.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pELICHUS
MTOKa3aTEIbHBIX HEPABEHCTB

5 OCHOBHBIE METO/BI PEILIEHUS
[I0Ka3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
JorapupMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MUUEeCcKUX HEPaBEHCTB

55 OCHOBHBIE METOBI PEILIEHUS
JorapupMHUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pELICHUS

norapuMUYECKUX HEPABEHCTB




OcHOBHBIC MCTOABI PCIICHUA

> UppalOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
UppalMoOHATBLHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEILICHUS
UppaloOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEILICHUS
UppalvOHAIbHBIX HEPABEHCTB
61 I'paduueckue MeTObI pELICHUS
UppalMOHATBHBIX YPaBHEHHHA
6 I'paguueckue MeTo bl peLIeHus
UppalMOHAIbHBIX YPaBHEHHUH
63 I'paduueckue MeTOIbI pELICHUS
[I0Ka3aTEeNIbHBIX YPABHEHUHN
64 I'paduueckue MeTObI peLICHUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paguueckue MeTob! peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue MeTObI pELICHHUS
JorapupMHUUECKUX HEPABEHCTB
67 I'papuueckue MeTo bl peLIeHus
JorapupMHUUECKUX HEPABEHCTB
I'papuueckue MeTo bl peLIeHus
68 MOKAa3aTeIbHBIX U JIOTaPUPMUUECKUX
ypaBHEHUU
I'padmyeckue MeToabI pemieHUs
69 MOKa3aTeIbHBIX U JIOTaPU(PMUUECKUX

ypaBHEHUU




70

I'padmyeckue MeToabl pemieHUs
MOKa3aTeIbHBIX U JIOTapU(YMUIECKIX
HEPaBEHCTB

71

I'padmyeckue MeToabI penieHUs
MOKA3aTeIbHBIX U JOrapu(PMHIECKUX
HEPABEHCTB

72

Kontponbnas padota: "UppanmoHaibHbie,
NoKa3aTeJbHbIE U JOrapupMUIecKue
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckast 1
TPUTOHOMETpHUYECcKast (POpPMBI 3arucu
KOMIUIEKCHOTO YHClia

74

KommiekcHbie uncia. Anredpanyeckast u
TPUTOHOMETpHYECcKast (POpPMBI 3arucu
KOMIUIEKCHOTO YHClIa

75

Apudmernueckue onepanum ¢
KOMIIJIEKCHBIMU YHCIIaMU

76

ApudmMernueckue orneparuu ¢
KOMIIJICKCHBIMHA YU CJIaMHU

77

N3o0pakeHne KOMIUICKCHBIX YHCeNT Ha
KOOPJMHATHOM MIIOCKOCTH

78

N300pakeHre KOMITJIEKCHBIX YHCE Ha
KOOPAMHATHOM IIOCKOCTH

79

®opmyna Myaspa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCIIa

80

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YuCiIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI 141




penieHus GU3NIECKUX ¥ T€OMETPHUIECKHUX
3a7a4

KonrponsHas padora: "KomruiekcHbie

82 |
yucia

83 HarypanbHbie u nienbie yncina

84 HarypainbHsle u 1iensle yucna

25 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
HEJTBIX YUCEIT

26 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
HEJTBIX YHCEIT

27 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
nenbix yucen: HOJl u HOK

28 [IpuMeHeHne MPU3HAKOB ACITUMOCTH
nensix yncea: HOJL u HOK

29 [IpuMeHeHue NpU3HAKOB ACIUMOCTH
LEJTBIX YUCEN: OCTATKH 110 MOIYITIO

90 [IpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOAYIIIO
[IpuMeHeHne MPU3HAKOB ACITUMOCTH

91 LEJIBIX YKceN: anroput™ EBkinuaa nis
perieHus 3a/1a4 B IEJIbIX YHCIIax

9 Kontponbras padota: "Teopus menbix
yucen"
Cucrema v COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUITbHBIE CHICTEMBI U CHCTEMBI-
CJIeICTBUS

94 CucreMa 1 COBOKYITHOCTb YPaBHEHUH.

PaBHOCHIBHBIE CUCTEMBI U CHCTEMBI-




CICOCTBUA

95 OCHOBHBIE METO/IbI PEILIEHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH UppaIlMOHATbHBIX
ypaBHEHUU

OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTEIbHBIX
ypaBHEHUU

OcHOBHEIE MCTOABI pCIICHHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUU

OCHOBHBIE METO/Ibl PELLICHUSI CUCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YpaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTHYeCKUX 3ajay U 3a7a4 u3

101 pa3IUYHBIX 00JIacTel HAYKH U PeaIbHOU
KHU3HU, HHTEPIPETALUS TOTy4YEeHHBIX
pe3yNbTaToB

[IpumeHeHne cucTeM K perieHuo
MaTeMaTHYeCKUX 3aja4 U 3a7a4 u3

102 pa3IMYHBIX 00JIacTel HAYKW U PeaIbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pE3yNbTaToB




IIpuMeHeHNEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a]a4 U 3a/1a4 U3

103 pa3IUYHBIX 00JIacTel HAYKH U PeaIbHOU
YKU3HH, HHTEPIIPETALs OJTYYEHHBIX
pe3yabTaToOB
KonTpomnbnas padota: "Cuctembl

104 palMOHANBHBIX, UPPALMOHAIBHBIX
MOKa3aTeIbHBIX U JOrapu(pMUUecKux
ypaBHEHUN"

105 PannoHaneHbIE ypaBHEHUS C IapaMeTpaMu

106 PanmonansHble HEpaBeHCTBA C
rapameTpamu

107 ParmonanbsHbIe CUCTEMBI C TapamMeTpaMu

108 HppanyoHaibHble ypaBHEHMS,
HEPABEHCTBA C IapaMeTpamMu

109 HppanunoHalibHbIE CUCTEMBI C
rapameTpamu

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napameTpamMmu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHeHUS,
HEPaBEHCTBA C MMapaMeTpamMu

113 Jlorapudmuueckue CUCTEMBI ¢

napameTpamMmu

114

Tpuronomerpuyeckrie ypaBHEHUS C
napameTrpamu

115

TpuroHoMmerprudeckre HepaBEHCTBA C
napameTpamu




116

TpUroHOMeTpUYECKUE CUCTEMBI C
napaMeTrpamu

117

[TocTtpoeHue u uccnenoBaHue
MaTEMaTHYECKUX MOJIEIEH pealbHbIX
CUTYAaLUH C IOMOLIBIO YPABHEHUN C
rapameTpamu

118

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIEIEH pealbHbIX
CUTYAaLUil C IOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

119

[TocTpoenue u uccienoBaHue
MaTEMaTHYECKUX MOJIEIEH PEAIbHBIX
CUTYAaLU C IIOMOLIBIO CUCTEM YPABHEHUN
C IIapaMeTpaMu

120

Kontponbras padota: "3agaun ¢
napamerpamu’

121

[ToBTOpeHme, 06001IEHNE,
cucTtemaTusanus 3HaHuil: "YpaBHeHus"

122

[ToBTOpeHme, 06001IEHNE,
cUucTeMarusanus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHue, o600mEeH e,
cucTemMaTu3anus 3HaHuil: "YpaBHEHHUS.
Cucrembl ypaBHeHUI"

124

[ToBTOpeHue, o600mIEeH e,
cuctemaTtusanusa 3Hannii: "HepaBencrna"

125

[ToBTOpeHue, 06001IEHNE,
cucteMaTtu3ainus 3Hanuii: "HepaBencrpa"

126

[ToBTOpenue, o6o0mEeH e,




cucteMaTtu3aius 3Hanuii: "HepaBencrsa"

[ToBTOpeHue, 0600mEH e,

127 cucremarusanus 3Hanuil: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, 0600mEH e,
128 cuctematusanus 3Hanuii: "IIpousBoaHas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 0600mEH e,
129 cuctemaTtusanus 3Hanuii: "IIpousBoanas u 1
e€ mpuMeHeHue"
[ToBTOpeHue, 06001IEHNE,
130 cucTeMarusanus 3HaHuil: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpeHue, 06001IeHNE, 1
cucteMaTtu3anus 3HaHuit: "OyHkuun"
132 [ToBTOpeHue, o6o0mEeH e, |
cucrtemaTtusanus 3Hanuii: "OyHkuun"
133 [ToBTOpeHme, 06001IEHNE, 1
cucreMaTtu3anus 3HaHuit: "OyHkuun"
134 HToroBast KOHTpOJbHAs paboTa 1 1
135 HroroBas koHTpoabHAs paboTa 1 1
136 [ToBTOpeHme, 06001IEHNE, 1
CHCTeMaTHu3aIus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOIT'PAMME







YYEBHO-METO/JMYECKOE OBECHEYEHUE OBPA30OBATEJILHOI'O
MMPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPUAJIBI /151 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCbI CETH UHTEPHET



[IOKYMEHT MOATMUCAH 3/TEKTPOHHOM NOAMNUCHIO

FOCYAAPCTBEHHOE BHO)KETHOE OBLLIEOBPA3OBATEJ/IbHOE 26.09.23 09:25 (MSK)
YYPEXXAEHUE CPEAHSASA OBLLEEOBPA3SOBATEJIbHAS LLKOJIA N2 113 C

YIrnybJAEHHbIM U3YYEHUEM NPEAMETOB

WHOOPMALIMOHHO-TEXHOJIOFTMYECKOIO MPO®UIAA NPUMOPCKOIO

PAVIOHA CAHKT-NETEPBYPIA, MoHoraposa VpuHa ViBaHosHa, AVPEKTOP

Onepatop 340 000 "KomnaHus "TeH3op"

Ceptudukatr 2DF4A908C8B658376EC5D118CBBCB370




