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HHOACHUTEJBbHAA 3AIINCKA

VYuebHblil Kypc «Anredpa M Hayajga MaTeMaTHYECKOrO aHAJIM3a» SBIAETCS OJHUM M3
HanOoJsiee 3HAYUMBIX B IpPOrpamMMe CpeJHero oOmiero o0pa3oBaHUs, ITOCKOJBKY, C OIHOMN
CTOPOHBI, OH O00ecle4YuBaeT MHCTPYMEHTAJIbHYIO 0a3y i1 HM3y4eHHMs BCEX €eCTECTBEHHO-
HAYYHBIX KYpCOB, a C APYrod CTOPOHBI, (JOPMHUPYET JIOTUYECKOE M aOCTPAKTHOE MBIILJICHHUE
o0yyaroIuxcsi Ha ypOBHE, HEOOXOIMMOM Uil OCBOCHMsI HMH(OPMATHKH, OOLIECTBO3HAHMS,
UCTOPUHU, CIIOBECHOCTH M JPYI'MX JUCHUIUIMH. B pamkax paHHoro ydeGHOro Kypca
oOyyaroliyecsi OBJIAJIEBAIOT  YHMBEPCAJIbHBIM  SA3BIKOM COBPEMEHHOM HayKu, KoOTOpas
bopMyIUpyeT CBOM JOCTHIKEHUSI B MAaTEMaTUIECKOU opme.

VY4ebHblil Kypc anreOpbl ¥ Hayaja MaTeMaTHYECKOro aHajau3a 3aKJa/bIBA€T OCHOBY UL
YCIIEIIHOTO OBJAJEHUS 3aKOHaMU (U3MKH, XHMHH, OWOJIOTHUHM, TOHMMAHUS OCHOBHBIX
TEHJEHUMH pa3BUTUS HKOHOMMKHM M OOILECTBEHHON >XM3HM, IO3BOJSIET OPUEHTHUPOBATHCS B
COBPEMEHHBIX IM(PPOBBIX W KOMIBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO HCIOIB30BATH UX IS
JanpHeimero oOpa3oBaHUS W B IIOBCEAHEBHOM »kM3HM. B TO ’xe Bpems oBiazeHue
a0CTPaKTHBIMM U JIOTUYECKH CTPOTUMHU KOHCTPYKLUSAMHU airedpbl U MaTeMaTUYECKOro aHajau3a
pa3BUBaeT yMEHUE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HCTHHHOCTb, JIOKa3bIBaTh
YTBEPKACHUSI C MIOMOIIBIO UHIYKIIMK U pacCyk1aTh JeAYKTUBHO, HCIOIb30BaTh 0000IIEHUE U
KOHKpPETHU3al1io, abCTparupoBaHUE W aHAJIOTHIO, (OPMUPYET KpEaTUBHOE M KPUTHYECKOE
MBIILUICHHUE.

B xoxe um3yuenust yueOHOro kypca «Anredbpa M Hayajga MaTeMaTHYECKOIO aHAIHU3a»
oOyyaroluecss MOJy4YaloT HOBBIM ONBIT PELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITEIBLHOTO
IOCTPOCHMUST MATEeMaTHUYECKUX MOJeNeld pealbHbIX CHUTyalUH, MHTEPHpPETalMHd HOIYyYEHHBIX
peLIeHNH, 3HAaKOMSTCS ¢ NMPUMEPAMU MATEMaTUYECKUX 3aKOHOMEPHOCTEH B NPUPOJE, HAyKE U
UCKYCCTBE, C BBIJJAIOIMMUCS MaTEMAaTUYECKUMU OTKPBITUSIMU U UX aBTOPAMHU.

VY4eOHblif Kypc oO0nazaeT 3HAYUTENbHBIM BOCIUTATENbHBIM MOTEHLUATIOM, KOTOPBIN
peanu3yercsi Kak depe3 y4yeOHBIH MaTepual, CIOCOOCTBYIOIIMN (HOPMUPOBAHHIO HAYYHOTO
MHUPOBO33pEHHUs, TaKk U yepe3 cnenupuky ydyeOHOM  JesaTenbHOCTH, Tpedyroei
IPOJODKUTENPHON  KOHUEHTpAallMM  BHUMAaHMs, CaMOCTOSTENBHOCTH, aKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJIY4YEHHbIN pe3ynbTar.

B ocHoBe Meronuku oOydeHus anredpe M HayajgaM MaTEeMaTHUYECKOro aHajau3a JICKUT
JeSTeIbHOCTHBIN MPUHIUI O0yUYEeHUS.

B crpykrype yueOHOro kypca «AureOpa W Hayajla MaTeMaTHYECKOIO aHaIu3a»
BBIJIEJICHBl CIIEJIYIOIINE COJEP)KATEIbHO-METOINYECKUEe JIMHUU: «Yucia W BBIYUCICHUAY,
«DyHKIMU U Tpaduku», «YpaBHEHUs M HepaBeHCTBa», «Hayama MaTeMaTH4ecKOro aHalU3ay,
«MHoOXecTBa U JIoTHKa». Bce OCHOBHBIE cOEpkKATENIbHO-METOANYECKHUE JINHUU U3Y4aroTCsl Ha
OPOTSDKEHUM JIBYX JIeT OOy4eHMsl Ha ypOBHE CpeJHero ooOuero odpa3oBaHMs, €CTECTBEHHO
JOTIONHSSL APYr Apyra M MOCTENEHHO HACHIIAsACh HOBBIMM T€MaMU U pasjaenamu. JlaHHBIH
y4eOHbIM Kypc SBISETCS HMHTETPAaTHUBHBIM, IIOCKOJIBKY OOBEeIUHSET B cebe cojepikaHue
HECKOJIbKUX  MaTeMaTU4YeCKUX JHUCUUIUIMH, TaKUX Kak anreOpa, TpPUTOHOMETpHS,
MaTeMaTUYECKUN aHallu3, TEOPHUsSI MHOXKECTB, MaTeMaTudeckas jioruka u apyrue. Ilo mepe Toro
KaKk oOydaroliuecs OBJa/JeBalOT BcE OoJsiee IIMPOKUM MaTEeMaTHMYECKHUM almapaToM, Y HHUX
MOCJIEI0BATENbHO (OPMHUPYETCSI M COBEPIICHCTBYETCSI YMEHHE CTPOMTH MaTeMaTHYECKYIO
MoOJieIb pealIbHOM CUTYalluM, IPUMEHATh 3HAHUS, OJyYeHHbIE TIPU U3Y4YEeHUH y4eOHOTo Kypca,
JUI  peIIeHUS CaMOCTOATENbHO C(HOPMYIMPOBAHHOM MaTeMaTHUECKOW 3aJadyd, a 3aTeM
WHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHo-MeTOMYECKAss  JIMHHA  «Yucia W BBIUMCIEHHS»  3aBEpIIAET
(dbopMUpOBaHHE HABBIKOB HCIIOIb30BAHUS JEHCTBUTENBHBIX YHUCEN, KOTOpOe ObLIO HAayaTo Ha



YpOBHE OCHOBHOTO 00111ero obpazoBanms. Ha ypoBHe cpemgHero obmiero odpa3oBaHUs 0c000€
BHUMaHUE yjaemnseTcs (GOpMHPOBAHUIO HABBHIKOB PAIlMOHAIBHBIX BBIYMCICHUH, BKIIOYAIONINX B
ce0sl UCIONBb30BaHNE PA3TUYHBIX (OPM 3aIUCH YHCIa, YMEHHE AeNaTh MPUKUIKY, BBIIOIHATH
NpUOJIMKEHHBIC BHIYMCIICHMS], OLICHUBATh YMCIIOBBIE BRIPAXKEHUSI, pa00OTaTh C MATEMAaTHUYECKUMU
KOHCTaHTaMU. 3HAKOMbIE OOYYaroNIMMCsI MHOXECTBA HATYpajbHBIX, LIEJBIX, PAllMOHAIBHBIX U
JEHCTBUTENBHBIX YMCEIN JIONOJHAIOTCS MHOXECTBOM KOMIUIEKCHBIX 4Mced. B kaxaom u3 3Tux
MHO>KECTB PacCCMaTPUBAIOTCSA CBOWCTBEHHBIE eMYy clielu(UYECKUe 3a/1a4i U ONepaluu: JeJIeHne
HAIIeJI0, ONEPUPOBAaHME OCTAaTKaMM Ha MHOXECTBE IIENBIX 4YHCEJ, OCOoOble CBOWCTBA
paLMOHATIBHBIX U UPPALMOHAIBHBIX YHUCEN, apu(METHUECKUE ONEpalny, a TaKKe H3BJICUCHUE
KOpHS  HAaTypaJIbHOW  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX uucen. bmaronmaps
[IOCJIEAI0BATEIbHOMY  PAaCIIMPEHMIO Kpyra MCIOJb3YEMbIX YHMCEI U 3HAKOMCTBY C
BO3MOXKHOCTSIMU UX MPUMEHEHHUSI ISl PELLICHUS PA3IMYHBIX 3a7a4 (popMHUpyeTcs NMpeAcTaBlIeHUE
0 €IMHCTBE MaTeMaTUKH KaK HAyKH U €€ pOJIM B IOCTPOEHUH MOJEIIEN peabHOI0 MUPA, LIMPOKO
UCIIONIB3YIOTCSI 0000IIeHIE U KOHKPETU3aIU.

JIuaus «YpaBHEHUSI U HEPABEHCTBA» PEAJTM3yeTCsl Ha MPOTSHKEHHHM BCETO OOydeHUs Ha
YpOBHE cpeaHero oOmiero oOpa3oBaHMs, IOCKOJBKY B KaxaoMm paszeine I[Iporpammbl
IIPElyCMOTPEHO PEILLIEHUE COOTBETCTBYIOIIMX 3ajad. B pe3ynbrare oOydaromiyecs OBJaJ€BatOT
pa3IMYHBIMM ~ METOAAMHM  PELICHUS pAlUOHAIbHBIX, HPPALMOHAIBHBIX, IOKa3aTeJbHbIX,
JOTapu(PMHUUECKUX U TPUTOHOMETPUUIECKUX YPaBHEHWH, HEPABEHCTB M CHCTEM, a TaKXkKe 3ajad,
coaepxamux napaMmerpsl. [lonydyeHHble yMEHHsI IIMPOKO HMCHOJIb3YIOTCS IPHU HCCIECIOBAaHUU
(GYHKIMI C TOMOIIbIO IPOU3BOJHOMN, IPU PELIEHUH NPUKIAAHBIX 337a4 U 3a/1a4 Ha HaX0XKJIEHUE
HauOOJBIINX U HAMMEHbIIUX 3HaYeHui GyHKiuu. [lanHas comepkarenbHas TUHUS BKIIOYAET B
cebs1 Takke (QOpPMHpPOBAHHME YMEHHUH BBINONHATH Pacué€Thl MO Qopmynam, Mpeodpa3zoBaHuUs
palMOHAIbHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPUUECKUX BBIPAXKEHUM, a TAK)KE BBIPAKECHHI,
colepKalmmx creneHn u Jsorapudmel. braromapst u3yueHHro anreOpandeckoro Marepuala
MPOUCXOIUT JalibHEilllee pa3BUTHE ANTOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyyJaronuxcsi, GOPMHUPYIOTCS HABBIKH JIETYKTUBHBIX PACCYXKIECHHUM, paOOTHI C CUMBOJILHBIMU
dbopMamu, TpeaCTaBICHUs 3aKOHOMEPHOCTEN M 3aBUCUMOCTEH B BHJIE PABEHCTB U HEPABEHCTB.
Anrebpa npezanaraet 3 eKTUBHbIE HHCTPYMEHTHI JJIs PEIICHUs IPAKTUUECKUX U €CTECTBEHHO-
Hay4HbIX 33]1a4, HaIJISIIHO JIEMOHCTPUPYET CBOU BO3MOXKHOCTHU KaK s13bIKa HAYKH.

CopepxarenbHo-MeTOoANYECKasl TUHUSA «DYHKIMM U TpaQUKU» TECHO IMEPEIIeTaeTCs ¢
IPYTMMH  JIMHHSIMH ~ y4eOHOro  Kypca, TIOCKOIBKY B  KakOM-TO  CMbICIEe  3a1aéT
MOCIIEIOBATENbHOCT, ~ M3yU€HUsT MaTepuana. V3ydeHwe  cTENeHHOW, IOKa3aTelbHOM,
jorapupMUUECKOl U TPUTOHOMETPUYECKUX (YHKIUI, UX CBOMCTB U rpaMKOB, HCIOIb30BAHHE
GyHKIUN Uid peuieHust 3ajad U3 JpYTUX y4eOHBIX IMPEIMETOB U PEalbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYECKHUM aHAJIM30M, TaK M C pEUICHUEM ypaBHEHUM W HepaBeHCTB. [lpu
3TOM OoOJbpIIOE BHUMaHuE yaensercds (QOPMHUPOBAHUIO YMEHMsS BbIpaXaTb (opmynaamu
3aBUCHUMOCTH MEX]Y pa3IMYHbIMU BETUYMHAMH, UCCIEAO0BATh MOJY4Y€HHbIE (YHKIIHH, CTPOUTH
ux rpaduku. Marepuan STOHM coiepKaTeNbHON JIMHMM HalleJIeH Ha pa3BUTHE YMEHHH U
HABBIKOB, MO3BOJIAIOIINX BBIPaXKaTh 3aBUCHMOCTH MEXIYy BEIWYMHAMH B Pa3IU4HON (opme:
aHAJTUTUYECKOHM, Trpaduyeckoii W cioBecCHOW. Ero wu3ydyeHue CrmocoOCTBYEeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUIEHHUS, CIIOCOOHOCTM K  OOOOIIEHWI0 W KOHKPETHU3aIUH,
WCITOJIb30BAaHUIO aHAJIOTHH.

ConepxarenpHas nuHus «Havana MareMaTnyeckoro aHanm3a» MO3BOJSET CYIECTBEHHO
pacCHIMpPUTh KPYr KaK MAaTeMaTHYECKUX, TaK M MPHUKJIATHBIX 33J]1a4, JOCTYIHBIX O0ydJaromuMcs,
TaK KakK y HHUX TMOSBISETCS BOBMOXKHOCTh CTPOUTH IPapUKHU CIOKHBIX (DYHKIUH, OMPEeNiaTh HX
HanOOJIbIIINEe U HAMMEHBIIINE 3HAYEHUS, BBIYUCISITEH TUIOMAan GUryp U 00bEMBI TEJ, HAXOIUTh
CKOPOCTHM U YCKOpeHHUs TmpoieccoB. JlaHHas conep:kaTenbHasi JIMHHUS OTKPBIBA€T HOBBIC
BO3MOXXHOCTH TIOCTPOEHHUSI MaTeMaTHYeCKHX MOJeel pealbHbIX CHUTyalui, IO3BOJISET



HAXOJWUTh HAWIy4YIllee pEIICHWE B TNPHKIAAHBIX, B TOM YHCIIE COLUAIBHO-IKOHOMHUYECKHUX,
3aJadax. 3HAKOMCTBO C OCHOBAMH MAaT€MaTHUYECKOTO aHAJM3a CHOCOOCTBYET pa3BUTHUIO
abCTpakTHOTO, (POPMAIBHO-JIIOTHYECKOTO U KPEaTUBHOTI'O MBIIIICHUS, (POPMUPOBAHUIO YMEHUH
pacrio3HaBaTh MPOSBICHUS 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHHKE U HcKyccTBe. OOyuarommecs
Y3HAIOT O BBIAAIOUIMXCS Pe3yJIbTaTax, MOIYYSHHBIX B XO/€ PAa3BUTHI MAaTEeMaTHKH KaK HayKH, U
00 ux aBTOpax.

ConepkatenbHO-MeTOANYeCKass JUHHUA «MHOXECTBa M JIOTWKa» BKJIIOYaeT B ceOs
9JICMCHTBI TCOpPHUHU MHOXCECTB U MaTeMaTHYEeCKOM JIOTHKH. TeOpeTI/IKO-MHO)KeCTBeHHBIe
NPECTaBICHUs MPOHU3BIBAIOT BECh KypC LIKOJHHOW MaTeMaTHKM W NpeasaraioT Hamboiee
YHUBEPCAIBHBIN SI3BIK, OOBEIUHSIONINN BCE pa3zieibl MAaTeMAaTHKH M €€ NPWIOKCHHWH, OHU
CBA3BIBAIOT PA3HBIC MATCMATUUYCCKUC JUCHHUIIIIMHBI U UX IPUJIOKCHHA B CJUHOC LCIIOC. HOBTOMY
BAXHO JaTh BO3MOXKHOCTH OOY4YalOIIEMYCSl IOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH SI3BIK
COBpeMeHHOﬁ MAaTCMaTUKU W HCIOJB30BATH €Ir0 JJII BBIPAXKCHUSA CBOUX MBICIICH. I[pyI‘I/IM
BO)XHBIM IMTPU3HAKOM MATEMAaTHKH KaK HAayKH CJEeIyeT NMpPU3HATh CBOMCTBEHHYIO € CTPOroCTb
00OCHOBaHMH W  CJEIOBAaHWE OINPENEIEHHBIM MpaBHJIAM TIOCTPOCHHUS  JJOKA3aTElIbCTB.
3HAaKOMCTBO C 3JIEeMEHTaMH MaTeMaTHYeCKOM JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO
MBINIJICHUA O6yanOHIHXC$[, MO3BOJIACT UM CTPOUTH CBOU PACCYXICHHA HAa OCHOBC JIOTMYCCKHUX
npaBuil, GopMHUPYET HABBIKU KPUTHYECKOTO MBILICHHUSI.

B yuyebnom Kypce «Anrebpa W Hayala MaTEMaTUYECKOTO AaHAIM3a» TMPHUCYTCTBYIOT
OCHOBBI ~ MAaTeMaTH4YECKOrO  MOJEIHMPOBAHMSA, KOTOpble  MNpPU3BaHBl  CIOCOOCTBOBAThH
(OpMHUPOBAHUIO HABBIKOB TOCTPOCHHUS MOJEJIEH peaJbHbIX CHUTYaAllMid, HUCCIEAOBAHUS STUX
MoOZeJIeld C IOMOIIbIO ammapara aiareOpsl M MaTeMaTH4ecKoro aHajiu3a, HHTepHpEeTaluH
IMMOJIYYCHHBIX PE3YJIbTAaTOB. Taxue 3aJJaHusl BIIJICTCHBI B Ka)KI[BII;'I M3 pa3aciioB MporpaMmal,
HIOCKOJIbKY BECh MaTepHai y4eOHOro Kypca MIMPOKO HCIOJB3YETCs U PELICHUS MPHUKIIAJIHBIX
3amad. [lpm pemeHum peanbHBIX NPAKTUYECKUX  337ad  OOydaromuecss pa3BHBAIOT
HaOJII0JaTeNbHOCTh, YMEHUE HAaXOJUTh 3aKOHOMEPHOCTH, a0CTparupoBaTbCs, HCIOIb30BAThH
aHAJIOTHIO, 0000IaTh M KOHKPETH3MPOBATH Mpobiemy. JlesaTenbHOCTh MO0 (OPMHPOBAHUIO
HaBBIKOB pEIlIeHHs] MPUKIIAJHBIX 3a/1a4 OPraHU3yeTcsl B MPoLiecce U3yYeHHsl BCeX TeM y4eOHOro
Kypca «AnreOpa ¥ HadaJla MAaTeMaTHYECKOTO aHAIIN3a.

Ha wusyuenme yueOHOro kypca «Anrebpa M Hayajla MaTEeMaTUYECKOIO aHAJIM3a»
orBoguTcs 272 yvaca: B 10 knmacce — 136 vacoB (4 yaca B Henenmo), B 11 kitacce — 136 yacos (4
yaca B HEJIEJII0).



COJEP)KAHUE OBYYEHUA
10 KJIACC

Yuciia 1 BbIYMCTICHUS

Parmonanbueie yncia. OOBIKHOBEHHBIEC U JIECTUYHBIE IPOOH, TPOIIEHTHI, OECKOHEYHBIE
nepuojudeckue apodu. Ilpumenenue apoGeil 1 NPOLEHTOB Ul peleH s IPUKIaIHbIX 33134 U3
Pa3JIMYHBIX OTPACIICl 3HAHUM U PEATbHON KU3HHU.

JlelicTBUTENbHBIE yKMcaa. PanoHaibHble M MppalMoOHaIbHBIE yuciaa. Apudmernueckue
OIepalyy C JECUCTBUTEIBHBIMU 4YucIaMU. MOAyib NEHCTBUTEIBHOIO YHMCJIA U €r0 CBOMCTBA.
[TpubnnxKEHHBIE BBIUMCICHUS, IpaBWJa OKPYIJIEHUs, MNPUKUAKA M OLEHKAa pe3ysbTara
BBIYMCIICHUM.

Crenens ¢ 1eabiM nokasareiaeM. buaom Herotona. Mcronbp3oBanue moaxoasiieii Gopmsr
3aIUCHU ACUCTBUTEBHBIX YHUCEII JUIsl pELIEHUS MPAKTUYECKUX 3a1a4 U IIPEICTABIICHUS IaHHbIX.

Apudmernueckuii KOpeHb HaTYpaJIbHOM CTENEHH U €0 CBOMCTBA.

CreneHp ¢ palMOHAJIbHBIM IOKa3aTeleM U €€ CBOWCTBA, CTENEHb C JIEHCTBUTEIIbHBIM
IIOKAa3aTeJIEM.

Jlorapudwm gucna. CBoiicTa norapudma. JIecITUYHBIC U HATypaIbHBIC JIOTAPH(PMBI.

CuHyC, KOCHHYC, TAaHI'€HC, KOTAHI'€HC YUCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHUHYC U
ApPKTaHI€HC YHUCIOBOTO apryMEHTA.

YpaBHeHNsI 1 HEPABEHCTBA

ToxmecTBa W TOXAECTBEHHBIE MPEOOpa3OBaHMA. YpaBHEHHE, KOpPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeICTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OcCHOBHbIE METO/IbI PELLICHHUS LENbIX U JPOOHO-pallMOHAIbHBIX YPABHEHUN U HEPABEHCTB.
MHorousneHsl OT OJHOM NEPEMEHHOW. JleleHMe MHOrowieHa Ha MHOTIOWIEH € OCTaTKOM.
Teopema be3y. Muorounensl ¢ rensimu kodddunnuentamu. Teopema Buera.

[IpeoOpa3oBanHys YMCIOBBIX BBIPAXKEHUH, COJIEPIKAIINX CTEIEHU U KOPHH.

WppanmonaneHupie  ypaBHeHUs. (OCHOBHBIE METOIBl PELIEHUS HMPPALUOHAIBHBIX
YpaBHEHUM.

IlokazarenbHble ypaBHEHUS. OCHOBHBIE METO/IbI PEIICHUS [T0KA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3oBanue BbIpaXeHH, CoepKalUX Jorapu(mBbl.

Jlorapudmuueckue ypaBHeHHs. OCHOBHBIE METOJAbl pELIeHUs JIorapupMUIecKux
YpaBHEHUM.

OcHoBHbIE TpUTOHOMeTpUYeckue ¢opmynsl. [IpeobpazoBaHrne TPUTOHOMETPUUECKUX
BBIPAKECHUI. PellleHre TpUroHoMeTpU4eCKuX YpaBHEHHM.

Pemenne cucreM IMHEHHBIX ypaBHEHWMM. Marpuiia CHCTEMbl JIMHEWHBIX YPAaBHEHUMU.
Onpenenurens MaTpuipl 2X2, €ro T€OMETPUYECKUN CMBICI U CBOMCTBA, BBIYHCIEHUE €ro
3HAYCHM, IPUMEHEHUE ONPENCIIUTENS I PELICHHs CUCTEMBI TMHEHHBIX YpaBHEHUN. Pemenue
MPUKIIAJHBIX 3a/1a4 C IOMOIIBIO CUCTEMBI JIMHEWHBIX ypaBHEHMI. McciienoBanne MoCcTpOCHHON
MOJIEJIY C TOMOILBIO MAaTPUILL U OIIPEACIUTEICH.

[TocTpoeHne mMaTeMaTH4YECKUX MOJENIEH peaJbHON CHUTyallMu C IMOMONIbIO YPAaBHEHHU U
HepaBeHCTB. [IpuMeHeHHWe ypaBHEHHN M HEPABEHCTB K DPEILICHUI0 MaTEMaTUYECKMX 3aJad U
3a]a4 U3 pa3IU4HbIX 00JacTel HayKu U peaslbHOM JKU3HHU.

DYyHKUMH U TPapuKu

Oyukuus, crnocoObl 3amanust ¢GyHKIUM. B3aumuo oOpatnble ¢yHkiuu. Kommosuims
¢ynkuuit. ['paduk pynkunun. JnemeHTapHbIe Ipeodpa3zoBaHus Tpa@uKoB (HyHKIMHA.

O6mnacTh onpezaeneHuss 1 MHOXKeCTBO 3HaueHUH ¢pyHkuuu. Hymu ¢ynkuuu. [IpomexyTku
3HaKonocTossHCTBA. UETHble n Heu€THble ¢yHKuuu. Ilepmommueckue ¢ynkuuu. ITpomexyTku



MOHOTOHHOCTH (yHKIMU. MakcuMyMbl 1 MUHUMYMbl (pyHKiuu. Hanbosnbiiee 1 HauMeHbIIee
3Ha4YeHUs (PYHKIUU Ha TPOMEKYTKE.

JIuneliHast, KBagpaTU4Has U ApoOHO-IMHENHHass QyHKIMU. DIeMeHTapHOe MCCIeJ0BaHue
Y TIOCTPOCHUE NX TPaPHUKOB.

CreneHHass (yHKUUS C HaTypaJbHBIM U IIeJbIM IOKa3areneM. EE cBoiicTBa u rpaduxk.
CpoiicTBa 1 rpaduK KOpHA N-OM CTeneHW Kak (PYHKIMHM OOpaTHOM CTENEHH C HATYpaJbHBIM
IIOKa3aTeJIEM.

[Toka3zarenbHas u norapudmuyeckast pyHKIUM, UX cBoicTBa U rpaduku. Vicnonp3oBanue
rpadukoB QYHKIMIA JUTsI pEIICHUsT ypaBHEHUH.

Tpuronomerpuueckass OKpYKHOCTb, OIpEAEICHUE TPUTOHOMETPUUYECKUX (DYHKIHIA
YKCJIOBOTO apryMeEHTA.

@OyHKIMOHANBHBIE 3aBUCHMOCTH B pealibHBIX IIpolieccax U sBiIeHMsIX. ['paduxu
peanbHbIX 3aBUCUMOCTEM.

Havaja maTeMaTH4eCKOIo aHaJIu3a

ITocnemoBaTeIbHOCTH, CIIOCOOBI 3aaHus MOCJIEJOBATEIBHOCTEH. MeTton
MaTEeMaTUYECKON MHIYKUUU. MOHOTOHHBIE W OrpPaHUYEHHBIEC IMOCIEN0BATENBHOCTH. McTopus
BO3HHUKHOBEHHUS MaTEMaTHUYECKOI0 aHaJIM3a KaK aHaJIn3a OECKOHEYHO MaJbIX.

Apudmernueckas U reomerpuueckas —mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccusi. Cymma OeCKOHEUHO YOBIBAIOIIEH I€OMETPUUECKON MPOTrPECCUU.
JIuneHbIl W DKCHIOHEHLHMaNbHBIA pocT. Yucno e. Popmyna CIOXKHBIX IPOLECHTOB.
Hcnonp30BaHne IPOrpecCHy JUIsl pELIeHUs] pealIbHbIX 3aJa4 IPUKIaJHOTO XapaKTepa.

HenpepbiBable (yHkimu u ux cBoiictBa. Touku paspeiBa. ACHMHOTOTHI TI'paduKOB
¢ynkuunii. CBoiicTBa (DyHKIMI HEMPEPBHIBHBIX Ha OTpe3ke. MeTOoJ MHTEPBAJOB UIS pPEIICHUS
HepaBeHCTB. [IpuMeHeHne CBONCTB HENPEPBIBHBIX (DYHKLUHM /IS pellieHus 3a1ay.

IlepBass u Bropas mnpousBoaHble ¢GyHKIMU. OmnpeneneHne, TEOMETPUYECKUH U
(bu3nueckuil CMbICI MPOU3BOJIHON. YpaBHEHUE KacaTeIbHOM K rpaduKky QyHKIUH.

[Ipou3BoHbIe 31eMeHTapHbIX QyHKIMHA. [Ipon3BogHAsS CYyMMBI, TPOU3BEACHHUS, YACTHOTO
Y KOMITO3UIIMU (QYHKIUH.

MHo:xecTBa H JIOTHKA

MHoOxecTBO, onepaiy HaJl MHOKECTBaMU U MX CBOMcTBa. Jlnarpammel Diliepa—BenHa.
[IpyMeHeHrne TeOopeTUKO-MHOXKECTBEHHOIO amnmnapara JUis ONUCaHHUs peajbHBIX MPOIECCOB U
SBJICHUH, TIPU pEIIEHUH 3a]a4 U3 APYTUX y4eOHBIX MPEIMETOB.

Onpenenenve, TeopeMa, CBOHCTBO  MaTeMaTHYecKOro  oOOBEKTa,  CJENCTBUE,
JI0Ka3aTeNbCTBO, PABHOCWIIBHBIE YPABHEHHUS.

11 KJIACC

Yucaa 1 BLIYUCTEHUS

Harypanbable u mensie yucia. [IlpuMeHeHWe TPH3HAKOB JCITUMOCTH IIEJBIX YHUCEII,
HanOonbIMi o0mui nenutens (nanee — HOJl) u Haumensiee obmee kpatHoe (manee — HOK),
OCTaTKOB 10 MOAYJIIO, anropuT™Ma EBKIIMIa IS perieHust 3a/1a4 B IEJTbIX YHCIIaX.

KommnekcHsie umcna. AnreOpanueckas M TpPUTOHOMeTpudeckas (OpMBI 3amucu
KOMIUIEKCHOTO YhCiia. ApUPMETHICCKHE ONEPAd ¢ KOMIUIEKCHBIMY YnciaMu. M3o0pakeHue
KOMIUIEKCHBIX YHCEN Ha KOOpAUHATHOH miockoctu. @opmyna Myaspa. Kopau N-oit ctenenu u3
KOMIUIEKCHOTO 4wmciia. [IpuMEHeHHe KOMIUICKCHBIX 4YHCeN JUIS pelieHus QU3HYSCKUX |
TEOMETPHUECKUX 3aJ1ad.

YpaBHeHHsI M HEPABEHCTBA



Cucrema M COBOKYIHOCTb YPaBHCHMI M HEPAaBEHCTB. PaBHOCWIIBHBIE CHCTEMBI U
CUCTEMBI-CIIeZICTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

O10op KOpHEH TPUrOHOMETPUUYECKUX YPABHEHUH C IMOMOUIbIO TPUIOHOMETPUYECKOMH
OKpPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OCHOBHBIE METO/Ibl PELICHHS [T0Ka3aTEeIbHBIX U JIOTapU(PMUUYECKUX HEPABEHCTB.

OCHOBHBIE METO/BI PELIEHUS UPPALIMOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABl  PEIIEHHUS CUCTEM M COBOKYIHOCTEH  PallMOHAJIbHBIX,
UpPpaIMOHATIBHBIX, TOKA3aTENbHBIX U JJOTapU(PMUUECKUX YPaBHEHHH.

VYpaBHEHMSI, HEpAaBEHCTBA U CUCTEMBI C [IAPAMETPAMH.

IIpuMmeHeHNE ypaBHEHM, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMATHYECKUX 3a1ad U
3aJa4 M3 Pa3IMYHBIX OO0JIACTe HAayKHM M pEAIbHOM JKW3HU, HHTEPIPETAlus IOJTy4YeHHBIX
pE3yJIbTaTOB.

DOYyHKUMH U TPAaPUKH

I'papux xomnosunmu QyHkiuil. ['eomerpuueckue o0pas3bl ypaBHEHUH U HEPaBEHCTB Ha
KOOPAMHATHOW IIOCKOCTH.

Tpuronomerpuueckue GyHKIUH, UX CBOMCTBA U rpaUKH.

I'paduueckue MeTOABl pEIICHUS YpaBHEHHWH W HEpaBEHCTB. | 'paduueckue MeETOABI
peleHus 3a4a4 ¢ IapaMeTpaMH.

Ucnons3zoBanne rpagukoB (QYyHKIHUI 75 UCCIEIOBAHUS IPOIECCOB U 3aBUCUMOCTEM,
KOTOpPbIE BO3HUKAIOT P PEILIEHUH 3a]1a4 U3 APYruX y4eOHBIX NPEIMETOB U pealbHON KU3HH.

Havyana maTeMaTH4eckoro anajamusa

[IpumeHeHre MNPOU3BOAHONM K MCCIEIOBAHUIO (PYHKUMH HAa MOHOTOHHOCTH U
sKCTpeMyMbl. Haxosxenrne HanOobIero 1 HAMMEHBIIETO 3HAYCHUI HeTPEPhIBHON (PYHKIIMHU Ha
OTpE3KE.

[IpumeneHne NPOU3BOAHOM JUISI HAXOXJACHHUS HAWJIy4YlIero pelIeHUs B IMPHUKIaJHBIX
3ajjayax, s ONpEENeHHs CKOPOCTH M YCKOpPEHMs IIpolecca, 3aJaHHOro (GopMysnod HiIu
rpaduKoM.

ITepBooOpasHasi, OCHOBHOE CBOWMCTBO INepBooOpa3HbIX. [lepBooOpasHble 31I€MEHTapHBIX
¢byukuuil. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

Wuterpan. ['eoMeTpuuecknii cMbICII HHTErpajia. BelunciieHne onpeaenéHHOro HHTerpana
no popmyne Herotona-JleliOHuma.

[IpumeHeHne wuHTerpana Ui HAXOXIEHHUS IUIOIAAed MJIOCKUX (Guryp u o0bEMOB
F€OMETPUUECKUX Tell.

ITpumeps! perennit quddepeHnnanbHbIX ypaBHEHHH. MaTeMaTHuecKkoe MOIeIMpPOBaHNe
pEeaIbHBIX MPOLIECCOB C MOMOULIBIO AU(P(EPEHIINATBHBIX YPaBHEHHH.



HJIAHUPYEMBIE PE3VJIPTATBI OCBOEHUA YYEBHOI'O KYPCA «AJI'EBPA
N HAYAJIA MATEMATHUYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIM YPOBEHbL) HA
YPOBHE CPEJJHEI'O OBILET'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:knaHCcKOro BOCIUTAHUSA:

Cc(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3UIMHU OOYYaloOImIErocsi KaK aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCUMCKOro OO0IIeCTBa, MPEACTAaBICHHE O MaTeMaTHMYECKHUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIecTBa
(BBIOOpBI, OIMPOCHI U JAPYroe), yMEHHE B3aUMOJEWCTBOBATh C COLIMAJIBHBIMH WHCTUTYTaMHU B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHHUEM;

2) NIaTPHOTHYECKOT0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM IPpa)TaHCKOW WACHTUYHOCTH, YBRKECHHUS K MPOLLIOMY H
HACTOSIIIEMY POCCHICKON MaTeMaTUKH, IEHHOCTHOE OTHOILLIEHHUE K JOCTHIKEHMSIM POCCHUHCKHX
MaTeMaTUKOB M POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI, MCIOJIb30BAHUE ITUX JOCTH)KECHUU B
JIPYTUX HayKax, TEXHOJIOTHUAX, cpepax SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHWE JIYXOBHBIX IIEHHOCTEH POCCHUICKOrO Hapoja, CHOPMHUPOBAHHOCTh
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM IMPUMEHEHUEM
JOCTH>KEHUI HAyKHM U JAESATENbHOCThIO YUYEHOI'O, OCO3HAHME JMYHOIO BKJIaJa B IMOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOIIEHWE K  MHpPY, BKIIOYas  ACTETUKY  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH, O0OBEKTOB, 3a7ay, pEUIeHUM, pacCyXIEeHuH, BOCIHPUUMYHUBOCTh K
MaTeMaTUYECKUM acleKTaM pa3jJuyHbIX BUJIOB UCKYCCTBA;

5) pu3nveckoro BOCHIUMTAHUSA:

chOpPMUPOBAHHOCTh YMEHHUS TPUMEHSATh MaTeMaTH4eCKHe 3HaHHWs B HWHTEpecax
310pOBOTO M 0€30MacHOro obpasza >KU3HH, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 30pPOBBIO
(3mopoBoe mHTaHUe, cOATAaHCHUPOBAHHBIA PEKUM 3aHSATHI M OTHbIXa, peryispHas (u3ndeckas
AKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE IPHU 3aHITUSX CIOPTHUBHO-030POBUTEIHHON
JeATEIbHOCTBIO;

6) TpyaoBOro BocnuTaHUS:

TOTOBHOCTB K TPYIy, OCO3HAHHE IIEHHOCTH TPYIOJIOOUS, HHTEPEC K PA3IUYHBIM cepam
npohecCHOHANBHON JESITEIbHOCTH, CBSI3aHHBIM C MaT€MaTHKON M €€ MPUIIOKEHUSMHU, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccur U peaTu3oBbIBaTh COOCTBEHHBIE
JKU3HEHHBbIE IUIaHbl, TOTOBHOCTb M CIIOCOOHOCTh K MaTeMaTH4eckoMy oOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUN
MPAKTUYECKHX 3a7]ad MaTeMaTHUeCKO HalpaBIeHHOCTH;

7) 3K0J10THYECKOr0 BOCTIMTAHUSA:

c(OPMUPOBAHHOCTh 3KOJOTMYECKONW KYJIbTYpbl, IMOHUMAaHHE BIUSHUS COLUAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOW Cpeibl, OCO3HAHUE
100aTbHOTO  XapakTepa  JKOJOTMYECKHX  MpoOsieM, OpHeHTalus Ha  [pUMEHEHHe
MaTeMaTHYECKUX 3HAHUN Ul pelIeHHs 3a7ad B 00JacTU OKPYKAIOLIEH Cpelbl, MIaHUPOBaHUE
MOCTYIKOB M OLEHKH UX BO3MOXHBIX MOCJIEICTBUM JJIs1 OKPYKAIOILEH Cpeibl;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHUKH, TOHHMMaHHWE MAaTeMaTH4YeCKOW HayKHu Kak cdepbl



YeJI0BEUYECKOM JACATCIIbHOCTH, DTAIlOB eé Pa3BUTHUA U 3HAYUMOCTU IJIA PAa3BHUTHUA LUBUIIW3AllUU,
OBJIAJICHUE S3BIKOM MaTeMaTHKH M MaTeMaTHYEeCKOM Ky.]IBTypOfI KakK CpCACTBOM IIO3HAHUA MHpPA,
TOTOBHOCTH OCYILICCTBIIATH IPOCKTHYIO U UCCICAOBATCIIBCKYIO ACATCIIPHOCTh HHANBUAYAJIbHO U

B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTenbHbIC YHHBepPCAJIbHbIE YUeOHbIE NelCTBUS

Ba3oBble Jjornueckue aeiicTBHA:

BBISIBJISITH M XapaKTEPU30BaTh CYILECTBEHHbIE NPU3HAKUM MaTEMaTHYECKUX OOBEKTOB,
MOHATHUM, OTHOIICHUH MEXIy TMOHATUSAMHU, (QOPMYIUPOBATH OINpEAETCHUS TMOHATHUH,
YCTAQHABJIMBATh CYIIECTBEHHBIH MpPHU3HAK KIACCU(PUKAIMHM, OCHOBAHHMS JUIS OOOOLICHHS H
CpPaBHEHHUSI, KpUTEPUU TPOBOAUMOIO aHAIIN3a;

BOCIIPUHUMATh, (OPMYIHPOBATH M TPEOOPA3OBBIBATH CYKACHUS: YTBEPIAUTEIbHBIC U
OTpUIaTeNIbHbIC, EAMHIYHBIC, YACTHBIE U OOIIUE, YCIOBHBIE,

BBISIBIIAITh MaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3UM M MPOTHBOPEYHs B (haKTax,
JNaHHBIX, HAOMIONEHUSX W  YTBEPXKICHUSX, TMpelsiaraTb KPUTEPUU JUIS  BBISBICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JieNaTh BBIBOJBI C HCIOJIB30BAaHHWEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U HHIYKTHBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

MIPOBOJMUTH CAMOCTOSITENILHO JOKAa3aTeIbCTBA MATEMAaTUYECKIX YTBEPKIECHUHN (IpSMbIE U
OT MPOTUBHOTO), BBICTpAaUBaThb ApPryMEHTAIMIO, IMPUBOJUTH MPUMEPbl M KOHTPIPUMEDPSI,
000CHOBBIBATh COOCTBEHHBIE CY>KICHHS U BHIBOJIBI;

BbIOMpaTh croco0 pemeHUst y4eOHOW 3amaud (CpaBHHUBAaTh HECKOJBKO BapHUaHTOB
pemieHus, BbIOMpaTh HamOoJee MOAXOMSAIMUN € YYETOM CaMOCTOSITEIHHO BBIICICHHBIX
KPUTEPHUEB).

Ba3oBble uccienoBarejbckue 1elCTBUA:

UCIOJIb30BaTh  BOMNPOCHl  KaK  HCCIENOBATEIbCKMM ~ HMHCTPYMEHT  IIO3HAHUS,
dbopMyIupOBaTh BOMPOCH], (PUKCUPYIOIIHE MPOTHBOPEUNE, TPOOIEMY, YCTAHABIMBATH HCKOMOE
U JJaHHOE, (POPMUPOBATh TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;

MIPOBOAUTH CaMOCTOSITENIbHO ~ CIUIAHUPOBAHHBIM SKCIIEPUMEHT, HUCCIIEOBAHUE TIO
YCTQHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEeKTa, SIBIECHHUS, MPOILEcca, BbISBICHUIO
3aBUCHUMOCTEN MeXy 00bEKTaMH, IBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSITENIbHO (POpMYyITMpPOBaTH 0OOOIIEHHS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs, UCCIIEeI0BaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYUEHHBIX PE3yJbTaTOB, BHIBOJOB U
0000I1IEeHHI;

MIPOrHO3UPOBATh BO3MOXKHOE PAa3BUTHE MPOIIECCA, a TAK)KE BBIABUTATH MPEATIOI0KEHHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSX.

PabGora ¢ undopmanmeii:

BBISBJIATH A€(PUIIMTH HHPOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJIsi OTBETa Ha BOIPOC U IS
pelleHus 3aauu;

BBIOMpaTh MH(OpPMAIIMIO W3 HUCTOYHUKOB PA3IUYHBIX THIIOB, AaHAJIU3UPOBATh,
CHUCTEeMAaTU3UpPOBAaTh U MHTEPHPETUPOBATH MH(POpPMALMIO pPa3IMYHBIX BHJIOB U  (QOpM
IIPEJICTaBIICHHUS];

CTPYKTYypUpOBaTh  MHGOpMAIUIO, TPEACTaBIsATH €€ B  pPa3IMYHBIX  (opMax,
WITIOCTPUPOBATh IpaUuecKy;

OLICHMBATh HAJEKHOCTh HMHGPOPMAIMM IO CaMOCTOSITENIbHO C(HOPMYJIUPOBAHHBIM
KPUTEPUSIM.
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KomMMyHMKaTHBHBbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiCTBUS

OO0uenne:

BOCIPUHUMATh U (OPMYIUPOBATH CYKJICHHUS B COOTBETCTBHH C YCIOBUSIMU U ILIEJISIMU
06H_I€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPpAXKATh CBOIO TOYKY 3PCHHA B YCTHBIX W NHWCBbMCHHBIX
TEKCTax, JaBaThb MOSCHEHUS 10 XOAY pelIeHHUs 3a/add, KOMMEHTHPOBATh MOJyYEHHBIN
pe3yJbTarT;

B XO/ie OOCYXKICHHMsI 3a[aBaTh BOIPOCHI MO CYIIECTBY OOCYX AaeMON TeMbl, IPOOIEMBI,
pemaeMoﬁ 3aa4yM, BBICKA3bIBaTb MACH, HALICJICHHBLIC HA IMOUCK PCHICHHA, COIIOCTABJISATL CBOU
CYXKICHHS C CY)KIEHUSIMU IPYTHX YYaCTHUKOB Juajora, oOHapyXMBaTh pa3jiMuue U CXOACTBO
MO3UIUH, B KOPPEKTHOH opMe GOopMYyITUPOBATH PA3HOTIACHS, CBOM BO3PAKCHHUS;

MIPEJICTaBIATh PE3yNbTaThl PElICHUs 3a7aud, SKCIEPUMEHTa, WCCIETOBAHMS, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIJICHHS C Y4€TOM 3agad MpPE3CHTAllMd |
0COOCHHOCTEH ayAUTOPHH.

PeryasiTuBHbIe yHHBepcaabHble yueOHbIe AeiicTBUSA

Camoopranmusanus:

COCTABIIATh IUIAH, AITOPUTM pEIICHUs 3a7add, BBIOMpATh CIOCO0 PEUICHHS C Y4ETOM
UMEIOIUXCA PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHPOBATh
BapUaHTHI PEHICHUH ¢ y4€TOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, YJMOIHOHAJILHBIH HHTEJIEKT:

BJIJICTh HaBBIKAMH MTO3HABATEIBHOMN PeQIIEKCHU KaK OCO3HAHUS COBEPIIAEMBIX JCHCTBUI
U MBICIUTENIBHBIX IPOLIECCOB, HX Ppe3yJbTaToOB, BIAJETh CIOCOOAMH CaMOIPOBEPKH,
CaMOKOHTPOJIS TPOLIECCa U pe3ysbTaTa PeUICHNUs MaTeMaTHUECKOM 3a/1auu;

MPEIBUICTh TPYIHOCTH, KOTOPbIE MOTYT BO3HHKHYTh NpPH PEIICHUH 3a7ayd, BHOCHUTH
KOPPEKTHBBI B JIESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, JaHHbBIX, HAMJECHHBIX OIIUOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBME pe3yibTaTa LEIM M YCIOBUSAM, OOBACHATh HPUYUHBI
JOCTYDKEHUSI WM HEAOCTIDKEHHsI PE3yJIbTaTOB ESATEIBHOCTH, HAXOIUTh OIIMOKY, /1aBaTh
OLIEHKY ITPHOOPETEHHOMY OIBITY.

CoBMecTHasi 1eATEJILHOCTD:

MIOHMMAaTh U MCIIOJb30BaTh MPEUMYIIECTBA KOMAaHAHOM U MHIUBHUYaIbHON pabOTHI MpH
pemeHNH y4eOHBIX 331a4, TPUHUMATh I[€JIb COBMECTHOM JIEATENbHOCTH, IUIAHUPOBAThH
OpraHu3allMl0 COBMECTHOM pPabOThI, paclpelensTbh BUIbl padoT, JOrOBapHBAThCs, OOCYXIAaTh
MIPOIIeCC U PE3YIbTaT paboThl, 00001IaTh MHEHHST HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IPYNMOBBIX (Gopmax paboTel (00CykaeHus, 0OMEH MHEHHMH, «MO3TOBbIE
IITYPMBI» W WHBIC), BBITIOJIHATH CBOKO 4YacTh PabOThl W KOOPAWHUPOBATH CBOM JIEHCTBHS C
JPYTUMH 4JI€HAaMH KOMaHJbl, OLIEHMBaTh KAayeCTBO CBOET0 BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHSIM, CHOPMYIIHUPOBAHHBIM YIaCTHUKAMH B3aMMOICHCTBUSI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyuenuss B 10 kjacce oOyyarouiuiicss MOJYYUT CIEAYIOLIIME MpeIMETHbIE
pe3ysbTaThl 1O OTJCJIBHBIM TeMaM pabodeil mporpaMmsl yueOHOro Kypca «Anrebpa ¥ Hauana
MaTeMaTHUYECKOTO aHaIu3a»:

Yuciia ¥ BbIYUCICHUSA:



11

CBOOO/JIHO OIIEPUPOBATH MOHATHIMHU: PALMOHATIBHOE YK CII0, OECKOHEUHas! IepHoAnYecKast
IpoOb, MPOIEHTHI, WPPALMOHAIBFHOE YHCIO, MHOXKECTBA PAlMOHAIBHBIX M JACHCTBUTEIBHBIX
4HCell, MOLYyJIb AEUCTBUTEIBHOTO YUCIIA;

OPUMEHATh APOOM W MPOLEHTHl A PEIICHUs NPUKIAIHBIX 3a7ad W3 Pa3TUYHBIX
oTpacJieil 3HaHUHM U peabHON KU3HU;

NPUMEHATh MPUOIMKEHHBIC BBIYMCICHUSA, MPaBHJIA OKPYIJICHHS, NPUKUIKY M OICHKY
pe3yJibTaTa BBIYUCIICHUN;

CcBOOOZIHO ONEpUpOBaTh IOHSTUEM: CTENEHb C LEJNbIM I10Ka3aTeleM, HCIOJIb30BaTh
NOIXOAALIYI0 (OpPMY 3alHCH JCUCTBUTEIBHBIX YHCEN JJs PEIICHHs MPAaKTUYECKHX 3a1ad U
IIPEJICTaBICHNs JaHHBIX;

CBOOOJTHO OIIEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HATYPAIbHOM CTENCHH;

CBOOO/JHO OIIEPUPOBATH MOHATUEM: CTEIIEHb C PALIMOHATIBHBIM [10Ka3aTeleM;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: JIOTapu(dM 4YHCIA, JECATUYHbIE M HATypalbHbIC
JorapudMmBbl;

CBOOO/JIHO ONEpUPOBATh MOHATUSMHU: CUHYC, KOCHUHYC, TAHI'€HC, KOTAaHI€HC YHUCIOBOIO
apryMeHra;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC M apKTAHI'€HC YUCIIOBOIO apryMeHTa.

YpaBHeHNsI 1 HEPABEHCTBA:

CBOOOZIHO  ONEpUpOBaTb  IMOHATHSAMH:  TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U yPaBHEHUA-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA;

IPUMEHSTh Pa3JIMYHbIE METOJbl PEIICHUS] PAlUOHAIBHBIX U JPOOHO-pallMOHANIbHBIX
YPaBHEHHUH, IPUMEHATh METOJ UHTEPBAJIOB Ul PEILIECHUS HEPABEHCTB;

CBOOO/JHO OIEPUPOBATh MOHATUSMU: MHOTOUYIEH OT OJHOM MEpEMEHHOW, MHOIOWIEH C
HeNbIMA KO3 QUIMEHTaMH, KOPHM MHOTOYJIEHa, IPUMEHSTh JeJIeHHe MHOroOwIeHa Ha
MHOT'OYJIEH C OCTaTKOM, TeopeMmy be3y u reopemy Buera 11 perenus 3anay;

CBOOOJHO ONEepUpOBaTh IMOHATHAMM: CHCTEMa JIMHEHHBIX YypaBHEHWH, Marpula,
OnpeAenuTeNb MaTpullbl 2 X 2 W ero reoMeTPUYECKUH CMBICH, HCHOJIb30BaTh CBOMCTBA
onpenenuTens 2 X 2 Jyuig BBIYUCIEHUS €ro 3HAYEHUs, IPUMEHATh ONPEICIUTENN s PELIECHUS
CUCTEMBbl JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh peajbHble CUTYyallUd C MOMOIIbI) CHCTEMBbI
JUHENHBIX YPABHEHMM, HCCIEN0BaTh IIOCTPOEHHBIE MOJEIM C IIOMOLIBIO MAaTpUll U
oTnpeenuTeNel, UHTePIPETUPOBATh MTOTYYEHHBIN pe3ylbTar;

UCIOJIb30BaTh CBOMCTBA JIEMCTBUI C KOPHAMU JJIs TpeoOpa30BaHUsl BEIPaKEHUI;

BBINIOJIHATh MpeoOpa3oBaHUsl YHUCIOBBIX BBIPAXEHHUH, COAEpXKallUX CTENeHH ¢
paloHaIbHBIM IIOKA3aTENIEM;

UCIOJIb30BaTh CBOWCTBAa JIOTapu(pMOB i NIpeoOpazoBaHusl JIOTapu(PMUUYECKUX
BBIPAKECHMUI;

cBOOOZIHO  ONEpUpOBaTh  MOHATHUAMU:  HppallMOHANIbHBIE,  IOKAa3aTelbHbIE U
JorapupMHUECKUE YpaBHEHUS, HAXOIUTh MX PELICHUs C MMOMOIIbIO PAaBHOCWIBHBIX MEPEX00B
WM OCYUIIECTBIISAS IPOBEPKY KOPHEH;

IPUMEHSATh OCHOBHBIE  TpUTOHOMETpudeckue ¢GopMmyiasl A mpeoOpa3oBaHuUs
TPUTOHOMETPUUECKUX BBIPAKEHU;

CBOOOJHO OIEpUPOBaTh MOHITHEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE, MPUMEHSThH
HeoO0XxouMble (POPMYJIIBI IJIS1 PELICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICIMPOBaTh peajJbHbIE CHUTYyallUd Ha S3bIKE aureOpbl, COCTABIATH BBIPAXKEHUS,
YpaBHEHHUS, HEPABEHCTBA IO YCIIOBUIO 3aJlayM, HCCIIENOBaTh IOCTPOEHHBIE MOJENH C
UCIIOJIb30BaHUEM ammapaTa anreOpbl.

DyHKIUM U TPaQUKH:
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CBOOOJHO ONEpUPOBaTh HMOHATHAMM: (YHKLUSA, CHOCOOBI 3a7aHus (DYHKIMH, B3aMMHO
oOparHble (QYHKIUH, KOMIO3UIMUSA (YyHKIMHA, rpaduk (yHKIHUH, BBIIOJIHATH 3JIEMEHTApHBIC
npeoOpa3zoBanusi rpaduKoB PyHKITUH;

CBOOOJHO ONEpPUPOBATh MOHATHAMHU: OOJACTb ONPEACNCHHS M MHOXXECTBO 3HAUCHHI
GyHKUUYU, HYIU QYHKLIUH, IPOMEXKYTKH 3HAKOIIOCTOSHCTBA,

CBOOOJHO OIEPHPOBATH MOHATUSMH: YETHbIE W HEYETHBIC (YHKLIWHU, MMEPHOAMYECKHE
(GyHKLIUU, HPOMEKYTKM MOHOTOHHOCTH (DYHKIMM, MAaKCUMyMbl M MUHUMYMBI (YHKLUH,
HauOoJIbIIIee U HAMMEHBIIIEEe 3HAaUeHNE (DYHKITUU HA TPOMEKYTKE;

CBOOOJHO ONEpPHPOBATH IMOHATHUSMHU: CTENEHHas (PYHKIUS C HATypAIbHBIM U LEJbIM
nokaszareseM, rpaduk CTENeHHON (YHKLMU C HaTypaJbHBIM M LEJBIM IOKa3aTeleM, rpaduk
KOpHs N-0ii CTEeTIeHH KaK (PYHKIIUM 0OpaTHOM CTENEHU C HaTypalbHBbIM IIOKa3aTelIeM;

ONEpUPOBATh NOHATHAMM: JIMHEWHas, KBaJpaTU4yHas U JpoOHO-TMHEHHas (QYyHKLHUH,
BBITOJIHATH 3JIEMEHTAPHOE UCCIIEIOBAaHHUE U IIOCTPOCHUE UX TPa(PUKOB;

CBOOOJHO ONEpUpPOBaTh MOHATUAMU: MOKa3aTeabHas U Jorapupmudeckas QyHKIMH, UX
CBOWCTBA U TpadUKH, HCIIOIH30BATh UX IPAPUKH JUIS PEIICHHs YPAaBHEHHIA;

CBOOOJHO ONEpUpPOBaTh MOHATUAMHU: TPUTOHOMETPHUUYECKAsl OKPYKHOCTh, OIpEIesIeHUE
TPUTOHOMETPHUYECKUX (PYHKIUH YHUCIOBOTO apryMEHTa;

UCIOJIb30BaTh Tpapuku (QYHKIMHA A MCCIEOBAHUS MPOLIECCOB M 3aBUCHUMOCTEN MpHU
pelIeHNH 3a/1a4 U3 JIPYTUX Y4eOHBIX MPEIMETOB M PEAbHOW XU3HH, BBIpaXaTh (opMyiIamu
3aBUCUMOCTH MEX]ly BEJTMUNHAMM;

Hayana MaTeMaTH4eCKOro aHaIn3a:

CBOOOJHO ONEpUpOBATH MOHATHSAMHU: apudMeTHuUecKass U reoMeTpudeckas mporpeccus,
0eCKOHEUHO yOBIBAIOIIAsi TEOMETPUYECKAs IIPOTPECCHs], JIMHEHHBIN U KCIIOHEHIIMAIBHBIA POCT,
(dopMyIa CI0XXHBIX MPOLIEHTOB, UMETh IPEACTABICHNUE O KOHCTAHTE;

WCIIOJIB30BATh MPOTPECCUH [T PEIICHHUS PEaTbHbIX 3a7a4 MPUKIATHOTO XapaKTepa;

CBOOOJHO  ONEpUPOBaTh MOHATUSAMM: IIOCIEAOBAaTENBHOCTh, CHOCOOBI  3a/aHUs
MIOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE i OTPAaHHYCHHBIE TTOCIIEA0BATEILHOCTH, IIOHUMATh OCHOBBI
3apOXKACHUS MATEMaTUYECKOI0 aHAJIN3a KaK aHajan3a OECKOHEYHO MaJblX;

CBOOOJHO OTIEpUPOBATh MOHATHSIMHU: HENMPEPHIBHBIE (DYHKIMH, TOUYKH pa3pbiBa rpadpuka
(byHKLIMHU, aCUMIOTOTHI Tpaduka GyHKIMHY;

CBOOOJHO ONEpHpPOBATh MOHATHEM: (YHKIHWS, HETMpEepbIBHAs Ha OTpPE3Ke, MPUMEHSThH
CBOWCTBA HEMPEPBIBHBIX (DYHKLUH IS pelIeHHs 3a/1a4;

CBOOOJHO ONEpUPOBaTh NOHATHSAMH: TIiepBasi W BTOpas TPOW3BOAHBIE (YHKIINH,
KacaTenbHast K rpaduky QpyHKIUY;

BBIUUCIIATh TMPOU3BOJIHBIE CYMMBI, IPOW3BEICHHS, YaCTHOTO M KOMITO3UIIMU JBYX
(byHKLUH, 3HaTh TPOU3BOJHBIE 3JIEMEHTAPHBIX (PYHKIIHII;

UCIOJIb30BaTh TE€OMETPUUECKUM M (U3WYECKUH CMBICT MPOU3BOJHON MJIsl pelieHus
3ajad.

MHoKecTBa M JIOTHKA:

CBOOO/THO OTIEPUPOBATH MOHATHSIMHU: MHOXECTBO, OTIEpallUU HaJl MHOKECTBAMH;

WCTIOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN anmapaT JUIsl OMUCAHUS PEaTbHBIX MPOIECCOB
U SIBJIGHUH, IPY PELICHUH 3a/1a4 U3 JPYruX y4yeOHBIX MPEIMETOB;

CBOOOJHO OTEpPUPOBATh TOHATHIMHU: ONpEACTICHHe, TeopeMa, ypaBHEHHE-CIIEICTBHUE,
CBOWCTBO MaTeMaTH4YECKOro OOBEKTa, JOKa3aTelbCTBO, pPABHOCHIbHBIE YpaBHEHUS U
HEPaBEHCTBA.

K konmy oOyuenus B 11 kuacce 0OOyYarolIUiicst MOJNYYUT CIENYIOIIME MpEeAMETHBIE
pe3yNbTaThl MO OTAEIbHBIM TeMaM paboueil MmporpaMMbl yueOHOro Kypca «Anredpa M Havajia
MaTeMaTHYECKOTO aHAIIN3a»:

Ymuciia 1 BbIYUCICHUSA:
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CBOOO/JIHO OIEpPUPOBATh TMOHATHUAMU: HATypalbHOE U II€JI0E YHUCIO, MHOXECTBA
HaTYypaJIbHBIX M LENbIX YHMCEN, UCIIOJIb30BaTh NPU3HAKU Aeaumoctu nensix yucen, HOJ u HOK
HaTypaJIbHbIX YMCEN IJIs PELICHUS 3a7a4, IPUMEHATh anroput™ EBkinna;

cBOOO/IHO ONIEpUPOBAThH OHATHEM OCTATKA 10 MOJYJIIO, 3allMChIBaTh HaTypalbHbIC YHCIIA
B Pa3JIMYHBIX O3ULIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOO/IHO OIIEpUPOBATh MOHATHUSAMHU: KOMIUIEKCHOE YUCIIO U MHOKECTBO KOMILJIEKCHBIX
YHcell, MPeICTaBIATh KOMIUIEKCHbIE YHCIia B alreOpandeckoil U TpUroHOMeTpuueckoil dopme,
BBINOJIHATH apUPMETHYECKHUE ONEPALMU C HUMH U N300paXkaTh HAa KOOPMHATHON TIOCKOCTH.

YpaBHeHMSI M HEPABEHCTBA!

cBOOOJIHO  OMEpUpOBaTh  MOHATUSAMH:  HUPpallMOHAIIbHBIE,  IOKa3aTelbHblE U
JorapupMHUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C TOMOIIBIO PABHOCUIIBHBIX MEPEXO0B;

OCYILIECTBISATH OTOOP KOPHEH IPU PEelICHUU TPUTOHOMETPHUUECKOTO YPAaBHEHUS;

CBOOOZIHO OIIEpUpPOBATh IOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, IPUMEHSTH
HeoO0XoauMbIe (HOPMYIIBI IJISl PELICHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATH NOHATUAMHU: CUCTEMA U COBOKYITHOCTh YPaBHEHUI 1 HEPABEHCTB,
PaBHOCUJIbHBIE CUCTEMBI U CUCTEMBbI-CJIE/ICTBHS, HAXOJIUTh PELIECHUS CUCTEMbI 1 COBOKYITHOCTEM
pallMOHANILHBIX, HWPPAIMOHATBHBIX, IOKA3aTSIBHBIX H JIOTApU(MUYCCKUX ypaBHEHUH U
HEPaBEHCTB;

pemarh panroHAIbHBIC, HWPPANMOHAIBHBIE, IIOKa3aTelbHbIe, Jorapudpmudeckue u
TPUTOHOMETPUYECKNE YPABHEHUS U HEPABEHCTBA, COJIep Kallle MOYJIN U NTapaMeTpBbL;

MPUMEHSITh TpapUUecKrue METONbI IS PEHICHHS YpPaBHCHUH W HEPABEHCTB, a TaKKe
3a/1a4 ¢ mapaMeTpaMy;

MOJIETIMPOBATh pealbHbIE CUTYyallUM Ha $3bIKE airedOpbl, COCTABIATh BBIPAKEHUS,
YpaBHEHUsI, HEPAaBEHCTBA M HUX CHCTEMBbI 10 YCJIOBHUIO 3aJaud, HUCCIEA0BATH IOCTPOCHHbIE
MOJIEJIM C UCII0JIb30BAHMEM armapara aareOpbl, THTEPIPETUPOBATh [1OJIYYE€HHBIN pe3ysbTar.

DOYyHKUMH U TPapuKu:

CTPOUTH TpadUKHU KOMIIO3ULMHU (PYHKIUH C MOMOIIBIO JIEMEHTAPHOIO MCCIIETOBAHUS U
CBOMCTB KOMITO3UIIUU ABYX ()YHKIIHIA;

CTPOMTb TIE€OMETPHUYECKHE 00pa3bl YpaBHEHMM U HEPAaBEHCTB Ha KOOPAMHATHOMN
IJIOCKOCTH;

CBOOOJTHO ONEPUPOBATH MOHITUAMU: TPAPUKUA TPUTOHOMETPHUUECKUX (PYHKITUH;

MPUMEHSITh (PYHKIUU AJI1 MOJICTHPOBAHUS M HCCIIEIOBAHUS pealbHBIX MPOIIECCOB.

Hayana maTreMaTH4ecKoOro aHajm3a:

UCIONIb30BaTh TMPOM3BOAHYIO JJs HCCIeAoBaHUA (GYHKIIMM Ha MOHOTOHHOCTH U
AKCTPEMYMBI;

HaXOJUTh HAUOOIbIIIEe U HAUMEHbIIIee 3HaYeHHS PYHKIIMU HEMPEPHIBHON Ha OTPE3KE;

HCIIOJIB30BaTh MMPOU3BOJHYIO IS HAXOXKACHUS HAWIYYIIETO PEIICHUs B IPUKJIAJHBIX, B
TOM YHCJIE COLIMATIbHO-D)KOHOMHYECKMX, 3aJayax, JJIs ONPENEIICHUS CKOPOCTH U YCKOPEHHUS
npolecca, 3alaHHOr0 GopMyJIOi UITH rpapuKoM;

CBOOOJHO ONEpUpOBaTh TMOHATHSAMU: IEpBOOOpa3Hast, ONpeAeTEHHBI HHTErpal,
HaXOJUTh MepBOOOpa3HbIe 3JEMEHTAPHBIX (YHKUMN M BBIYMCIATH HHTErpan mo Qopmysie
Hrrorona-Jleiibuunma;

HaXOJUTh IJIOIAAN MIOCKUX (GUTYp U 0OBEMBI TEJ C MOMOLIBIO0 HHTErpaia;

MMETh NPEACTABICHUE O MATEMAaTUYECKOM MOJEIMPOBAHUU HA NPHUMEPE COCTABJIECHUS
nudepeHIaTbHBIX YPaBHCHUH;

pemaTh IpUKIATHbIC 3aa49i, B TOM YHCJE COIMAIIEHO-DKOHOMUYECKOTO U (PU3UYECKOTO
Xapakrepa, CpeICTBAMHA MAaTEMATUYECKOT0 aHAJIA3A.



TEMATHYECKOE INTAHUPOBAHUE

14

10 KJIACC
Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3ieoB H TeM (uudposkie)
n/n NMPOrpaMMmbl Bcero Kourpossutie Hpakrieckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypebi
MHOK€eCTBO IECTBUTEIIBHBIX YU CEIL.
1 Muorouwiensl. PannoHanbsHbIe ypaBHEHHS U 24 1
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
YpaBHEHUU
5 Oynkunu u rpaduxu. CreneHHas GyHKIUS C 12 1
L[eJIBIM TIOKa3aTeneM
3 Apudmernueckuii KOpeHb N-0 CTETICHM. 15 1
HppannoHanbHble ypaBHEHUS
4 [NoxkazarenpHas Gynkuns. [TokazaTensHbIe 10 1
ypaBHEHHS
5 Jlorapudpmudeckast GpyHKIusL. 18 1
Jlorapudmuyeckre ypaBHEHHUS
6 TpuronoMeTpryecKkre BEIPaKEHNS U 99 1
ypaBHEHHS
7 [TocnenoBaTeTbHOCTH U MPOTPECCHU 10 1
8 Henpepsieabie ¢ynkiun. [IpousBoanas 20 1
9 [ToBTOpeHnue, 06001IEeHNE, CUCTEMAaTH3AIUS 5 5
3HAaHUHI
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 136 10 0
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11 KJIACC
Kosmm4ecTBo yacos DJIEKTPOHHBIE
Ne HaunmeHnoBaHue pa3jenoB U TeM (uudposkie)
n/n NMPOrpaMmbl Bcero Koutpoabiibie Tpakrieckue o0pa3oBaTebHbIE
padoThI padoThI pecypebi
1 I/ICCJ'ICLLOBaHI:Ie (YHKIMH C TOMOIIIBIO 29 1
MIPOU3BOTHOM
2 [TepBooOpa3Hast u HHTETpAI 12 1
3 I'padmkn TpuroHOMETpHUECKUX (PYHKINH. 14 1
TpuroHoMeTpryecKkrue HepaBeHCTBA
4 HppannoHanbHbIE, TOKA3aTEIbHBIC U 24 1
norapu(pMHUIECKHEe HEPaBEeHCTBA
KommekcHble gncna 10 1
HatypanbHble 1 1enpIe 9ncia 10 1
CucteMbl panMoOHaIBHBIX, HPPAMOHATIBHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(YMUUECKUX 12 1
ypaBHEHUU
8 3amauu ¢ mapameTpamu 16 1
9 HOBToPeHI/Ie, 00001IeHne, CHCTeMaTH3aIUs 16 5
3HaHMHN
OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 136 10 0




INOYPOYHOE IINTAHUPOBAHMUE

16

10 KJJIACC
KoJynuyecTBo 4yacoB 1 JJIeKTPOHHbBIE
ara
Non/ T uuppoBbIe
o /i eMa ypoka IIpakTHYCCK H3y4eHH
B KoHTpoibHbIe ¢ paco a 00pa3oBaTeIbHBI
cero " ThI
paGoTEI e pecypchl
MHOXeCTBO, ONIEpaIliH HaJl MHOXECTBAMH U
1 . 1 4.09
HX CBOICTBa
2 Juarpammer Ditnepa-Benna 1 4.09
3 [IprMeHeHHE TEOPETHKO-MHOXKECTBEHHOTO 1 6.09
anmapaTta Jjist pelieHus 3aa1aq ’
Panmonaneasie unciaa. OOBIKHOBEHHBIE U
4 JIECSITUIHBIE APOOH, IPOIICHTHI, 0ECKOHCUHBIE 1 7.09
MepUOTUYECKUE Tpodu
Panmonaneubie unciaa. OOBIKHOBEHHBIE U
5 JIECSITUYHBIE TPOOH, IPOLIEHTHI, OECKOHEUHBIE 1 11.09
nepuogruIecKue Apoou
IIpumeHnenne apoOE 1 IPOIEHTOB IS
6 P P P 1 11.09
pelieHus MPUKIIAIHBIX 312
IIpumenenne apoOE 1 IPOIEHTOB IS
7 P P P 1 13.09
pelIeHAs MPUKIIATHBIX 3219
JleicTBuTenbHbIE YKcia. ParnonanbHbie U
8 1 14.09
UppaIMOHAIbHBIC YHCIIa
ApudmeTnueckre onepanuu ¢
9 P! ¢ p 1 18.09
JIEACTBUTENLHBIMH YHCIAMU
Moaynb IeiCTBUTEILHOTO YKCIIa U €TO
10 % 1 18.09
CBOMCTBA
11 [TpnbmkEHHBIE BEIYKUCIICHUSI, TIPaBHIIa 1 20.09




OKpYTJICHUS, IPUKHUIKA M OIICHKA Pe3yibTaTa
BBIYHCIICHUH

17

12

13

14

OCHOBHBIE METOABI PELICHUS LEIBIX U
JIpOOHO-paLlMOHATBHBIX YPaBHEHUH U
HEPaBEHCTB

OCHOBHBIC METOJIbI PEIICHHUS TEITBIX
JPOOHO-PAMOHATBHBIX YPABHEHUH U
HEPaBEHCTB

OCHOBHI)Ie METOAbI PEHICHUA LEJIbIX U
JIpOOHO-pallMOHANBHBIX YPAaBHEHUH U
HEPaBEHCTB

21.09

25.09

25.09

15

MHorousieHsl OT OIHOHM EPEMEHHOM.
JleneHne MHOTOYICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

27.09

16

17
18

MHOrO4ICHBI ¢ HEIBIMU KO3 HUITHCHTAMH.
Teopema Bueta

Pewenue cucreM TMHEHHBIX ypaBHEHUI

Pewenue cucreM NTMHEHHBIX ypaBHEHUH

28.09

2.10
2.10

19

Martpuia cucTemMsl TMHEWHBIX YPaBHEHUH.
Onpenenurens MaTpuLpl 2X2, €ro
FE€OMETPUUECKUN CMBICII U CBOMCTBA;
BBIYUCIICHHE €T0 3HAYCHUS

4.10

20

21

22

Onpenenurens MaTpuLpl 2X2, €ro
TEOMETPUIECKUI CMBICT U CBOWCTBA;
BBIYHCIIEHUE €r0 3HAYEHUS

[IprMeHeHHe OnpeaeTuTeNs I PeIICHHS
CHUCTEMBI JINHEIHBIX YpaBHEHUI
Pemenne npukiiagHbIX 33129 ¢ TOMOIIBIO
CUCTEMBI JIMHEWHBIX YpaBHEHUHN

5.10

9.10

9.10

23

Pemenne npukiagHbeIxX 3aa4 ¢ HOMOIBIO
CHUCTEMBI JINHEIHBIX YpaBHEHUI

11.10




24

KontponsHas pabora: "PammonansHere
ypaBHEHHs U HepaBeHCTBa. CHCTEMBI
JMHENUHBIX ypaBHEHUN"

18

12.10

25

26

27

OyHKITUA, CHOCOOBI 3a1aHns GYHKINH.
B3anmuo obpatasie pyHkunu. Kommosumms
hyHKIHIA

I'paduk GpyHKIMK. DIeMeHTapHbIE
npeobpa3oBaHus rpauKoB GYHKIHMN
O6uacTh onpeneneHus: © MHOYKECTBO
3HavyeHnd QpyHkumu. Hynmm QyHkmu.
[TpoMexxyTKH 3HAK OCTOSHCTBA

16.10

16.10

18.10

28

Yéraple 11 HEUETHRIC (PYHKITUH.
[epnoanueckue ¢pynkimn. [IpomexxyTkn
MOHOTOHHOCTH (pyHKIIUH

19.10

29

30

MakcuMyMbl 1 MUHUMYMBI ()yHKIUH.
Hawubonbiiee n HanMeHbIIee 3HaYCHNUE
(YHKIINH Ha TIPOMEKYTKE

Jluneiinas, KkBajpaTuuHas U qpoOHO-
JMHelHas QyHKIUH

23.10

23.10

31

32

33

DneMeHTapHOE UCCIIeIOBaHUE U IOCTPOCHHE
rpaduKOB 3TUX HYHKIUN

OneMeHTapHOE UCCIeJOBaHUE U IOCTPOCHHE
rpadukoB ATUX QYHKIHUHA

CreneHb ¢ IEeILIM NoKa3aTeaeM. buaom
Hprorona

25.10

26.10

6.11

34

35

CreneHs ¢ LeabIM nokasateneM. buaom
HrroToHa

CrenenHast GyHKIUS C HATYpaJIbHBIM U
HeNBIM ToKa3areneM. E€ cBolicTBa u rpadux

6.11

8.11

36

Konrponbnas padora: "Crenennas GpyHkuus.

Eg cBoiictBa u rpaduk"”

9.11




Apudmernuecknii KOpeHb HATYPATbHON

19

37 N 13.11
CTETIEHH U €T0 CBOIcTBa

38 Apudmernuecknii KOpeHb HATYPATbHON 13.11
CTENEHU U €TO CBOMCTBA '

39 [IpeoOpa3zoBaHus YUCIOBBIX BHIPAKEHUH, 15.11
COJIEpKAIIMX CTENICHU U KOPHU ’
IIpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN

40 peodp P ’ 16.11
COJIEPKAIMX CTENEHH U KOPHH
[TpeoOpa3oBaHMs YUCIOBBIX BHIPAKEHUIT

a1 peodp P ’ 20.11
COJIEPKAIMX CTENEHH U KOPHH
HppanuonansHble ypaBHeHUsS. OCHOBHBIE

42 METOJBI PELICHUSA UPPALMOHAIIBHBIX 20.11
YpaBHEHUU
Hppannonaneusle ypaBHeHUs. OCHOBHBIE

43 METO/BI PELIEHUSA HPPALMOHAIBHBIX 22.11
YpaBHEHUU
WppammonansHele ypaBHeHUs. OCHOBHBIE

44 METO/IBI PELIECHNS UPPALMOHAIBHBIX 23.11
ypaBHEHUU
PaBHOCHIIBHBIE TTEPEXOABI B PEIICHUN

45 P P 27.11
UppalMOHATIBHBIX YPaBHEHUH
PaBHOCHIBHBIE IEPEXOABI B PELICHUN

46 P P 27.11
UppalMOHATIbHBIX ypaBHEHUN
PaBHOCHIIBHBIEC TIEPEXOABI B PEIICHUN

47 P P 29.11
UppalMOHAIbHBIX ypaBHEHUN
PaBHOCHIIBHBIEC TIEPEXOABI B PEIICHUN

48 P P 30.11
MppanoOHAIBHBIX YPaBHEHUH
CaoiicTBa 1 rpaduK KOpHS N-0 CTETIEHH Kak

49 (yHKIIMM OOpaTHOM CTENEHH C HATypaJIbHBIM 4.12
HoKa3areneM

BOMCTBA U rpad UK KOpHA N-Oi CTENEHU KaKk .
50 C n 4.12




(hyHKIMK OOpaTHOI CTENEeHU C HATYPaJIbHBIM
HoKa3aTeaeM
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KonTtpomsHas pabora: "CoiicTBa 1 rpaduk

51 KOpH# N-oii creneHn. UppannoHaapHbIe 1 1 6.12
ypaBHeHHA"
CreneHb ¢ paloOHaIBHBIM MMOKa3aTeleM U e€
52 HeHb € 1 7.12
CBOWiCTBa
CrerneHb ¢ palMOHAIBHBIM MOKa3aTeIeM u eé
53 N pat 1 11.12
CBOIiCTBa
CrerneHb ¢ palMOHAIBHBIM MOKa3aTeaeM u eé
54 TieHb © patt 1 11.12
CBOMCTBa
[TokazarenbHas QyHKIUS, €€ CBOMCTBA U
55 Pynicuis, 1 13.12
rpaduk
HUcnonp3oBanue rpaduka QyHKIUH 15
56 P ii) yrKun 1 1 14.12
pelieHus ypaBHEHHI
HUcnonp3oBanue rpaduka GyHKIUA 11
57 pabuia gy 1 18.12
peliieHus ypaBHSHUH
INoka3arenbHbie ypaBHeHUs. OCHOBHbIC
58 P ) 1 18.12
METO/IbI PEIICHUSI TOKA3aTeIbHbIX YPAaBHCHUI
INoka3arenbHbie ypaBHeHUs1. OCHOBHbIE
59 P ) 1 20.12
METO/IbI PEIICHHUS IOKA3aTeNIbHBIX YPABHEHUIN
ITokazarensHbie ypaBHeHUsI. OCHOBHEIE
60 P ) 1 21.12
METO/IbI PEIICHUSI TOKA3aTeIbHbIX YPAaBHCHUI
KonTtpoabHas padora: "lokazarenpHas
61 P P , 1 1 25.12
¢dynukuus. [TokasarenbHble ypaBHEHHS
62 Jlorapudm uucia. CBoiictBa torapuphma 1 25.12
63 Jlorapudm umcia. CBoiictsa torapuhma 1 27.12
64 Jlorapudm uncna. CoiicTBa orapugpma 1 28.12
65 JecsaTrdHbIe U HaTypajbHbIE JIOTapr (MBI 1 10.01
66 JecsaTrdHbIe U HaTypajbHbIE JIOTapr (MBI 1 11.01




IIpeobpa3oBanHne BRIpaXCHUH, COACPIKAIINX
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67 15.01
JorapupmMbl
TIpeoOpa3oBanue BeIpaKEHHUI, COAEPIKAIIINX

68 peodp P ACpKall 15.01
JoTapupMBI
IIpeoOpa3oBaHue BEIpaKEHUH, COACPIKAIINX

69 peodp P P 17.01
JorapupmMbl
Jlorapudmudeckas GyHKIHA, €€ CBONCTBA U

70 P by 18.01
rpaduk
Jlorapudmuueckas ¢yHkius, €€ CBONCTBA U

7 pu ¢y 22.01
rpaduk
Hcnonp3oBanue rpaduka GyHKIUU IS

72 pabuia dymktih 4 22.01
pelIeHus ypaBHEHUH
Hcnons3oBanue rpaduka QyHKIUH 115

73 pabiica pyHKILIH 4 24.01
pelIeHus ypaBHSHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

74 METO/IbI PEICHHUS JIOTapU(MMUUECKHX 25.01
ypaBHEHUU
Jlorapndmudeckne ypaBHeHHs. OCHOBHbIE

75 METO/IbI PEIIeHHUS JIOrapU(MMUUECKUX 29.01
ypaBHEHUU
Jlorapndmudeckne ypaBHeHHs. OCHOBHbIE

76 METOZBI PEIICHHS JTOTapUPMHUECKIIX 29.01
ypaBHEHU
PaBHOCHIIBHBIEC TIEPEXOABI B PEIICHUN

77 PEXOEI B Pe 31.01
Jorapu(pMHUIECKUX ypaBHEHUH

78 PaBHOCHIIBHBIEC TIEPEXOABI B PEIICHUN 1.02
JorapuGMUUECKUX ypaBHEHUH ’

79 Konrponsnas padora: "Jlorapudmuyaeckas 1 5.02
¢ynknus. Jlorapudmuyeckne ypaBHeHuUs " '
CuHyc, KOCHHYC, TAHT€HC 1 KOTaHT€HC

80 Y Y 5.02

YUCJIOBOTO apryMeHTa




CuHyc, KOCHHYC, TAHT€HC U KOTaHTEHC
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81 1 7.02
YHCIIOBOT'O apryMeHTa
82 ApKCHHYC, apKKOCHHYC U apKTaHI'€HC 1 8.02
YHCIIOBOTO apryMeHTa
A
83 PKCHHYC, apKKOCHUHYC ¥ apKTaHTCHC 1 12.02
YHCIIOBOT'O apryMEHTa
TpuroHoMeTpH4ecKas OKpyXHOCTb,
84 oTIpeNieIeHUe TPUTOHOMETPUICCKHUX (PYHKITHIA 1 12.02
YHCIIOBOT'O apryMEHTa
TpuroHoMeTpHYecKast OKpYXHOCTb,
85 oTIpeNieNIeHue TPUTOHOMETPUICCKHUX (PYHKITHIA 1 14.02
YHCIIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1 15.02
87 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1 19.02
88 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1 19.02
89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1 21.02
90 HpeO6pa30:33HI/I€ TPUTOHOMETPUYECKUX 1 22.02
BBIpa)XCHU I
01 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKHX 1 26.07
BBIpa)XCHU I
92 Hpeo6pa3ovBaHHe TPUTOHOMETPUYECKHX 1 26.02
BBIPQKCHUH
[peob
93 peo paSOfaHI/Ie TPUTOHOMETPUYECKUX 1 28.02
BBIpa)XCHU I
94 Peuienue TpUroHOMETpUUECKUX YpaBHEHUI 1 29.02
95 Pemenune TpuroHoMeTpUYECKUX ypaBHEHUH 1 4.03
96 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1 4.03
97 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUH 1 6.03
98 Pemenne TpuroHoMeTpUYECKUX ypaBHEHUH 1 7.03
99 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1 11.03
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100 Pemenne TpUrOHOMETPHYECKIX YpaBHEHUH 11.03
KontpomsHas pabora: "TpuroHoMeTpruaeckne

101 BBIPOKECHUS U TPUTOHOMETPUIECKUE 1 13.03
ypaBHeHHA"
[TocnenoBaTenbHOCTH, CIIOCOOBI 3aJaHUS

102 [OCJIENOBATENBHOCTEN. MeTOI 14.03
MaTeMaTHYECKON NHIYKIUH
MOHOTOHHBIE ¥ OTpaHUYCHHbIE

103 nocjenoBaTeNibHoCTH. VicTopus aHamu3a 18.03
6ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus 18.03

105 I'eomerprueckas mporpeccus 20.03
BeckoneuHO yObIBaromIas reoMeTpuIecKas

106 Y P 21.03
nporpeccust
CyMMma OeckoHE4HO yObIBaromen

107 Y oy 1.04
TeOMETPUIECKOHN MPOTPECCHH
JIuHeHbIN ¥ SKCIIOHEHIUAIIBHBIN POCT.

108 5 P 1.04
Uucno e. PopMyiia CI0KHBIX TPOLIEHTOB
JIMHEWHBIN 1 SKCIIOHEHIIUAJILHBINH POCT.

109 P 3.04
Yucno e. @opMmyrna cI0XKHBIX MPOLEHTOB
Hcnonp30Banue Nporpeccuu JJisi peleHus

110 POTPECCHH LA b 4.04
peabHBIX 33/1a4 NPUKJIAJHOTO XapakTepa
KonTtponsHas pabora: "IlociaemoBarenbHOCTH

111 P b A 1 8.04
Y IIPOTPECCHU

112 HenpepsiBHbIE GYHKIMH U UX CBOICTBa 8.04
Touka pa3pbiBa. ACUMIITOTHI TPadhKOB

113 Pasp pacp 10.04
byHKIHIA

114 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha OTPE3Ke 11.04

115 CaoiicTBa (hyHKIMI HENPEPHIBHBIX Ha OTPE3Ke 15.04

116 MeTton UHTEpBaJIOB JUIsl PELLIEHNs] HEPABEHCTB 15.04
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117 MeTton HHTEPBAJIOB [T PELICHNS HEPABEHCTB 1 17.04

118 MeTton HHTEPBAJIOB [T PELICHNS HEPABEHCTB 1 18.04

119 HpHMer:HHe CBOICTB HENPEPBIBHBIX 1 29.04
(yHKIMHA 7T pelIeHns 3a1a9

120 HpI/IMeHi:HI/Ie CBOMCTB HETIPEPHIBHBIX 1 22.04
(GyHKIMIA TS perieHus 3a1a4

121 [lepBas u BTOpast NpOU3BOIHBIC (PYHKITIH 1 24.04

122 OHpEZ[eJ'IeHI/If‘,, T€OMETPHUUYCCKHI CMBICIT 1 2504
MPOU3BOTHOM

123 Onpez(eneHI/Ive, (u3NIecKnil CMBICI 1 59.04
MPOU3BOTHOM

124 YpaBHeHHUE KacaTeIbHON K rpaduKy QyHKINH 1 29.04

125 YpaBHeHHUE KacaTeTbHOH K rpaduKy QyHKIIUH 1 2.05

126 [Ipon3BoaHBIC YIEMEHTAPHBIX (PYHKIIUI 1 6.05

127 [Ipon3BoaHBIC YIEMEHTAPHBIX (PYHKIUI 1 6.05

128 [IpousBoaHast CyMMBI, HpOPISBe,I[eiIPIfI, 1 8.05
YaCTHOTO M KOMITO3UIINH (DyHKIIUH

129 [Ipou3BoaHas CyMMBl, HpOI/ISBe)j[ei{I/IH, 1 13.05
YaCTHOTO M KOMITO3HIINH (DyHKIIUH

130 [Ipou3BoaHas CyMMBl, npomBeuermsI, 1 13.05
YaCTHOTO U KOMITO3ULIUH ()YHKIUIA

131 Kontponsnas pabora: "IIponsBogHas” 1 1 15.05

132 HOBTovpe’}'me, O606H.[€’:'HI/IC, CUCTeMaTH3alus 1 16.05
3HaHWH: "YpaBHEHHS

133 HOBTOPG’I'-II/IC, 0606L'l;IeHI/Ie, CHCTEMAaTH3aIs 1 20.05
3HaHUi: "OyHKIUU

134 Wroropas koHTpOIBHAs paboTa 1 1 20.05

135 Hroropas koHTpOIbHAS paboTa 1 1 22.05

136 IToBTOpEHUE, 0000IIEHHE, CHCTEMATH3AIINS 1 23.05




‘ 3HAHWUHN
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OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME

136 10

11 KJJACC
KoauuecTBo yacoB DJIeKTPOHHBIE
Nen/m | Tema ypoxa KonTposibHbIe IpakTH4ecKkue Aata L
Bcero U3yYeHUsI o0pa3oBaTe/ibHbIE
padoThI padoThI pecypest
1 [MpumeHeHne MPOU3BOAHON K HCCIIETOBAHHIO 1 1.09
(byHKIMH Ha MOHOTOHHOCTD U 3KCTPEMYMBI ’
) [IpuMeHeHHE TPOU3BOHON K HCCIICOBAHUIO 1 4.09
(GYHKIMI Ha MOHOTOHHOCTD U 3KCTPEMYMBI ’
3 [MpumeHeHue MPOU3BOAHON K HCCIIEIOBAHHIO 1 5.00
(GYHKIMI Ha MOHOTOHHOCTD U 9KCTPEMYMBI ’
4 [MpumeHeHne MPOU3BOAHON K HCCIIEIOBAHHIO 1 6.09
(byHKIMI Ha MOHOTOHHOCTD U 3KCTPEMYMBbI
5 [IpuMeHeHHE TPOU3BOIHON K HCCIICOBAHUIO 1 8.09
(GYHKIMI Ha MOHOTOHHOCTD U 3KCTPEMYMBI ’
6 [MpumeHeHue MPOU3BOAHON K HCCIIETOBAHUIO 1 11.09
(byHKIM Ha MOHOTOHHOCTD U 3KCTPEMYMBbI ’
7 Haxonenre HanOOJIbIIEer0 1 HaUMEHBIIIETO 1 12.09
3HAYEHUs] HEMIPEPHIBHOW (QYHKIIMU HA OTPE3Ke '
8 Haxoxnenne HanOOIbIIEr0 1 HAaUMEHBIIIETO 1 L
3HAYCHUS HETIPEPHIBHOM (DYHKIMK HAa OTPE3KE 3.09
9 Haxoxnenne HanOOJIbIIEr0 1 HAMMEHBIIIErO 1 1
3HAYEHHs] HEMPEPHIBHOM (QYHKIIMU HA OTPE3Ke >:09
10 HaxosxieHne HanOOJIbIIEr0 U HAUMEHBIIETO 1 18.09




3HAYEHHS HEMPEPHIBHOW (DYHKIMN HA OTPE3KE
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Haxoxnenue HauOOJBIIEr0 H HAMMEHBIIETO

11 . 19.09
3HA4YCHUS HETIPEPHIBHOM (DYHKIIMH Ha OTpe3Ke

12 Haxoxnenne HauboIbIIEr0 1 HANMEHBIIIET0 20.09
3HAYEHHs HENIPEPBIBHOW (DYHKIMU HA OTpE3Ke

13 [Ipumenenne nponu3BOAHON U1 HAXOXKACHUS 29.09
HAWTY4IIIero PeIeHus B MPUKIIATHBIX 3a/1a9ax

14 [IprMeneHnye Npou3BOAHOMN ISl HAXOXKACHUS 25.09
HAWTYYIIIero perieHus B MIPUKIAAHbIX 3a1a9ax
[IpuMeHeHUEe TPOU3BOIHOM TSI OTIPEICICHUS

15 CKOPOCTH M YCKOPEHHS Mpoliecca, 3aJaHHOTO 26.09
(dhopmyroi wiu rpaduKom
[IpuMeHeHMEe TIPOU3BOIHOM TSI OTIPEICICHUS

16 CKOpPOCTH M YCKOPEHHs IPOoLecca, 3aJaHHOTO 27.09
(dhopmyoit uin rpaduKoM

17 Kommosurust GyHKIwi 29.09

18 Komnozumust QyHKIwmiz 2.10

19 Komnozumust QyHKIwmiz 3.10

20 FCOMeTpI/IHeCIfI/Ie 00pa3sl ypaBHEHHUH Ha 410
KOOPAWHATHOM IIIOCKOCTH

21 FGOMCTpI/I‘{eCIfI/Ie 00pa3bl ypaBHEHHUH Ha 6.10
KOOPAWHATHOW TIOCKOCTH

29 KonTponbHast pabota: "UccnenoBanue QyHKIHiA ¢ 9.10
TIOMOIIBIO TPOU3BOAHON"

23 [lepBooOpa3Has, OCHOBHOE CBOWCTBO 10.10
MIEPBOOOPA3HBIX

24 [TepBOOOpa3HbIC 31eMEHTAPHBIX (QYHKIHUIL. 11.10
[IpaBuna HaxoX/I€HHS IEPBOOOPA3HBIX

o5 [IepBooOpa3HbIE AIEMEHTAaPHBIX (YHKITHIH. 13.10

[IpaBuia HaXOXXIEHNS IEPBOOOPA3HBIX
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26 WnTterpan. ['eomeTpudeckuii CMBICI HHTETpaia 16.10

97 Brruncnenue onpenenéHHOro HHTErpaa mo 17.10
(popmyne Herorona-JleliGauma '

28 Brruncnenue onpenenéHHOTo HHTErpajia no 18.10
(popmyne HeroTtona-JleliGuuma '

29 [IpuMeHeHHE HHTETpaia IS HAXOXKICHHUS 20.10
IUTOINAACH TUTOCKUX (QUTYpP ’

30 [IpumMeHeHne MHTETpaNa sl HAX0XKICHUS 00BEMOB 23.10
TECOMETPHUUCSCKUX TeIl ’
IIpumeps! pentenuit nuddepeHInaIbHbIX

31 puMepbi p mupdepeHiy 24,10
ypaBHEHUI
IIpumeps! pemennii 1uddepeHITUaTbHBIX

3 pHMEpHI P nuddepenit 25.10
ypaBHEHUH
MareMaTraeckoe MOJSITUPOBAHNE PeaTbHBIX

33 MIPOIIECCOB C IOMOIIBIO UG P epeHIaTHHBIX 27.10
YpaBHEHUH
Kontponsuas padora: "I[lepBooOpa3Has u

34 POJIbHALP PEOOOP 6.11
HHTETpal

35 Tpuronomerprudeckne GyHKINHN, UX CBOWCTBA H 211
rpaduku ’

36 Tpuronomerprudeckrne GyHKINHN, UX CBOWCTBA H 8.11
rpadukn '
Tpuronometpuueckue GyHKIIUHA, X CBOUCTBA U

37 P P ymu 10.11
rpaduku
TpuronoMmerpuueckre GyHKIIMHA, KX CBOMCTBA U

38 P P (ymicu, 13.11
rpaduku
Tpuronomerpruueckne GyHKIMH, UX CBOMCTBA U

39 P P ymrcu 14.11
rpa¢ukn

40 OTOOp KOpHEH TPUTOHOMETPUIECKUX YPAaBHCHHH C 15.11
TTOMOIIBIO0 TPUTOHOMETPUIECKON OKPY>KHOCTH ’

41 OT60p KOpHEH TPUTOHOMETPUIECKUX YPAaBHEHHH C 17.11




MIOMOIIIBIO TPUTOHOMETPHIECKOH OKPYKHOCTH
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OTOOp KOpHEH TPUTOHOMETPUUCCKUX YPABHCHUH C

42 . 1 20.11
MIOMOIIIBIO TPUTOHOMETPHIECKOH OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPUYECKUX YPaBHEHUIT € 1 2111
TIOMOIIBIO TPUTOHOMETPHYECKOH OKPYKHOCTH '

44 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1 22.11

45 Pemenue TpUroHOMETPUYECKUX HEPABEHCTB 1 24.11

46 Pelenne TpUroHOMETpUYECKUX HEPABEHCTB 1 27.11

47 Pelenne TpUroHOMETpUYECKUX HEPABEHCTB 1 28.11
Konrponbnas padora: "I'paduku

48 TPUTOHOMETPUYECKUX (PyHKIMIL. 1 29.11
TpuroHoMerpuueckue HepaBeHcTBa"
OCHOBHBIE METOIbI PELICHUS [TOKa3aTEeIbHBIX

49 P 1 1.12
HEpPaBEHCTB
OCHOBHBIE METOIBI PELICHUS TOKA3aTEIBHBIX

50 1 4.12
HEpPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS [T0Ka3aTEeIbHBIX

51 P 1 5.12
HEpPaBEHCTB
OCHOBHBIE METOIbI PELICHUS TOKA3aTEeIbHBIX

52 1 6.12
HEpPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS JOTapU(PMUIECKUX

53 1 8.12
HEpPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS JOrapupMUIECKUX

54 P pi 1 11.12
HEpPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS JIOTapu(PMUIECKUX

55 P pu 1 12.12
HEpPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS JOrapupMUIECKUX

56 ¢ 1 13.12
HEpPaBEeHCTB
OCHOBHBIE METOIbI PELICHUS HPPALMOHATIBHBIX

57 P PP 1 15.12

HEpPaBEHCTB




OCHOBHBIE METOIbI PELICHUS HPPALMOHATIBHBIX

29

58 18.12
HEpPaBEHCTB
OCHOBHBIE METOJIBI PELICHHS HPPALTHOHAIBHBIX

59 19.12
HEPaBEHCTB
OCHOBHBIE METO/IbI PELICHUS NPPALMOHATIBHBIX

60 20.12
HEpPaBEHCTB

61 I'paduyeckre METOIBI PEICHHS HPPALIMOHAIBHBIX 2213
ypaBHEHHMIA '
I'paduueckre MeTo bl pelIeHNs] HPPALIMOHAIBHBIX

62 . 25.12
ypaBHCHUH
I'padmueckre MeTObI pelIeHNs] TOKa3aTeNbHbIX

63 . 26.12
ypaBHEHHI
I'paduyeckre METOIBI PELICHHS TOKA3aTEIbHBIX

64 27.12
HEPaBCHCTB
I'paduueckue MeTo bl pemeHust JorapupMHUIecKuxX

65 . 29.12
ypaBHEHHI

66 I'paduyeckre METOIBI peLICHHs JIOTapUPMUYECKUX 9.01
HEPABEHCTB ’

67 I'paduyeckre METOIBI peLICHHs JIOTapUPMUYECKUX 10.01
HEPABEHCTB '

68 I'padmueckre MeTo bl pelIeH s TOKa3aTeNbHBIX 1 01
sorapu()MHUYECKUX ypaBHEHUN ’

69 I'paduyeckre METOIBI pELICHHs IOKAa3aTENbHbBIX U 15.01
norapuGMHYECKUX ypaBHEHHUH '

70 I'padmueckre MeTo bl pelIeHNs TOKAa3aTeNbHBIX 1 16.01
Jorapu(h)MHYECKUX HEPABEHCTB ’

71 I'paduyeckre METOIbI PELICHHS MOKA3ATEIbHBIX U 17.01
Jorapu(h)MHYECKUX HEPABEHCTB ’

79 Konrponbnas pabdora: "HppanuoHaisHble, 15.01
NoKa3aTenbHbIe U JorapuMHYecKie HepaBeHcTRa" '

73 KomruiekcHele uncia. Anredpandeckas u 22.01




TPUTOHOMETpHYIECKast (POPMBI 3aIHCH
KOMIIIEKCHOTO Ynca

30

KommnekcHrle yncna. Anredpandeckas u

74 TpUTrOHOMETpHYecKast (HOPMBI 3aITUCH 1 23.01
KOMIIJIEKCHOI'O YHCJIa
ApudmeTuyeckre onepanuu ¢ KOMIIIEKCHBIMU

75 pud P 1 24.01
YUCIaMU
ApudMeTnyecKre ornepanuy ¢ KOMIIIEKCHBIMHA

76 pue patt 1 26.01
YUCcIaMu
H306paxxeHre KOMINUIEKCHBIX YHCEII Ha

77 P g 1 29.01
KOOPAWHATHOH TIOCKOCTH
M300paxeHre KOMIUIEKCHBIX YHCEIl Ha

78 P g 1 30.01
KOOPAWHATHOM IIOCKOCTH
dopmyna Myaspa. Kopau nN-oii cTenenn u3

79 pMyza hlyaspa. 2op 1 31.01
KOMIIJIEKCHOI'O YHCJIa
®dopmyna Myaspa. Kopuu n-oii crenenu u3

80 pMyra hyaspa. “op 1 2.02
KOMIIJIEKCHOI'O YKCJIa

81 [IpuMeHeHNEe KOMITJIEKCHBIX YHCEI IS PEIICHIS 1 5.02
(U3NYECKUX U TEOMETPUICCKHX 3a/1au ’

82 KontpomnsHas pabora: "KommiekcHsle yncna" 1 6.02

83 HatypanbHble 1 1eJIbIe Ynciia 1 7.02

84 HarypanbHble u uemnblie yncia 1 9.02

85 [IpuMeHeHne NpU3HAKOB JIETUMOCTH LENbIX YUCEIT 1 12.02

86 [IpumeneHne NpU3HAKOB AETUMOCTHU LEJIBIX YHCEI 1 13.02
IIprMeHeHNE IPU3HAKOB JIEIUMOCTH LIENIBIX YHCEIT:

87 P P A 1 14.02
HOJ u HOK
IIprMeHeHNE IPU3HAKOB JEIUMOCTH IIENIBIX YHCEIT:

88 P P 1 16.02
HOJI » HOK
IIprMeHeHNE IPU3HAKOB JEIMMOCTH LIENIBIX YHCEIT:

89 P P A 1 19.02

OCTaTKH! 110 MOAYJIIO




HpI/IMCHeHI/Ie TIPU3HAKOB ACJIMMOCTH LEIIBIX YHUCEIT:
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90 20.02
OCTaTKH 110 MOJTYJIIO
[TpumeHeHne MPU3HAKOB AETUMOCTH IIENBIX YHCEI:

91 anroput™ EBKiInaa Asis pemreHus 3a1a4 B IENTBIX 21.02
qHCIIax

92 Kontponsnas padora: "Teopus mensix gmcen" 26.02

93 Cucrema ¥ COBOKYITHOCTh YPaBHEHUIA. 27.02
PaBHOCHIIBHBIE CUCTEMBI U CUCTCMBI-CJICACTBUA ’

94 Cucrema M COBOKYITHOCTh YPaBHEHUIA. 28.02
PaBHOCHIIBHBIE CHCTEMBI M CHCTEMBI-CIICACTBHSA '

95 OCHOBHEBIE METOABI PEIICHUA CUCTEM U 1.03
COBOKYIHOCTEH paliOHATIbHBIX ypaBHEHUN

26 OCHOBHEBIE METOABI PEIICHUA CUCTEM U 4.03
COBOKYITHOCTEM UPPAaLlMOHAJIBHBIX YPABHEHUN ’

97 OCHOBHBIE METOIBI PELIICHUS CHCTEM U 5.03
COBOKYITHOCTEH MOKa3aTEIbHBIX ypaBHEHUN

08 OcHOBHEBIE METOABI PEIICHUA CUCTEM U 6.03
COBOKYITHOCTE I10Ka3aTEIbHBIX YPABHEHUI ’

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U 11.03
COBOKYIHOCTEH JIorapu(MUIECKUX YpaBHEHUI '

100 OCHOBHBIE METOIbI PELIICHUS CUCTEM U 12.03
COBOKYIHOCTEH JIorapu(MUIECKUX YpaBHEHUI '
HpI/IMeHeHI/Ie CUCTEM K PCHICHUIO MAaTCMAaTUICCKHUX

101 3a1a4d U 3vaz[al1 U3 pa3NInuHbIX 00JacTeil HAyKu U 13.03
PCAIbHOU KU3HHU, UHTCPHPETAUA MMOJTYUCHHBIX
pe3yabTaToB
[IpumeHeHne cucTeM K pelIeHHI0 MaTeMaTHYECKUX

102 3a1ad U 3Ua;1aq W3 pa3IMYHBIX 00NacTeil HayKu U 15.03
PEATbHOU XU3HU, UHTCPHIPETAUA TTOJTYUCHHBIX
pe3yIbTaToB

103 [IpuMeHeHNE HEPABEHCTB K PELICHUIO 18.03




MaTEeMaTHYECKUX 3a7a4 1 3a/1a9 U3 Pa3IMIHbIX
oOnacTeil HAayKu M peasibHOI XKHU3HH,
HHTEpIpeTanys NOITy4eHHBIX Pe3yIbTaTOB
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Kontponsnas padora: "CHCTEeMBI pallioHaIbHBIX,

104 HppaIMOHAIBHBIX MTOKA3aTEIbHBIX 1 1 19.03
JorapupMIYECKUX ypaBHEHUH"

105 ParronansHble ypaBHEHHS C TapaMeTpaMu 1 20.03

106 PammonansHBIe HEpaBEHCTBA C TapaMeTpaMu 1 22.03

107 ParmonansHBIE CHCTEMEBI C TapaMeTpaMi 1 1.04
HppaumoHanbHble ypaBHEHUS], HEPABEHCTBA C

108 pp yp , HEp 1 204
rapameTpamu

109 HppanuoHanbHbIe CUCTEMBI ¢ TapaMeTpaMu 1 3.04
[TokazaTenpHBIC ypaBHEHUS, HEPABEHCTBA C

110 P > HeP 1 5.04
rapameTpamu

111 [Toxa3zaTenpHBIC CHCTEMBI C TTApaMeTPaMU 1 8.04
Jlorapupmuyeckue ypaBHEeHUsI, HEpPaBEHCTBA C

112 puch P > HEP 1 9.04
rapamerpamu

113 Jlorapupmudeckue cUCTEMBI C TapaMeTpaMu 1 10.04

114 TpuroHoMerpuueckrue ypaBHEHUs C IapaMeTpaMu 1 12.04

115 TpuroHoMeTpuuecKrue HEPaBeHCTBA C IapaMeTpaMu 1 15.04

116 TpUroHoMeTpuUeCcKrue CUCTEMBI C IApaMETPaMHU 1 16.04
[MocTpoeHue u uccie0BaHNe MaTeMaTHYECKUX

117 MoJIeNel peallbHBIX CUTYAIHHA ¢ TIOMOIIBIO 1 17.04
YpaBHEHHH C mapamMeTpamu
IMocTpoeHue u ucciIeJ0BaHNe MaTeMAaTHIECKUX

118 MoOjIeJiel peanbHBIX CUTYAIHid ¢ TTIOMOIIBIO CUCTEM 1 19.04
YPaBHEHUH ¢ IapaMeTpaMu
[TocTpoeHue u ucciae0BaHNE MaTEMAaTHIECKUX

119 MoJeJiell pealbHbIX CUTYalUi ¢ TOMOIIbIO CUCTEM 1 22.04

YPaBHEHMH ¢ IapaMeTpaMu
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120 Kontponsnas padora: "3agaun ¢ mapamerpamu’” 23.04
[ToBTOpenue, 0000ImIeHNE, CHCTEMaTH3AIINS

121 3HaHWii: "YpaBHeHHS" 24.04
[MoBTOpeHnue, 0000IIECHIE, CHCTEMATH3AIIUS

122 3HaHWii: "YpaBHeHHS" 26.04

123 [MoBTOpeHnue, 0000IICHIE, CHCTEMATH3AIUS 26.04
3HaHuil: "YpaBHeHus. CucTeMbl ypaBHEHUN" ’
IToBTOpenue, 06o0IIEeHNEe, cUCTEeMaTH3aIHs

124 3Hanuii: "HepaBenctpa" 30.04
IToBTOpeHnue, 0000IIECHHE, CHCTEMATH3AIUS

125 3HaHui: "HepaBeHcTBa" 3.05
IToBTOpenue, ob6o0ImIEeHNe, cucTeMaTH3aIus

126 3HaHui: "HepaBeHcTBa" 6.05
IToBTOpenue, ob6o0ImeHNe, cucTeMaTH3aIys

127 3HaHui: "[IpousBoanas u e€ npuMeHeHue" 7.05
IToBTOpenue, 0000IIECHIE, CHCTEMATH3AIUS

128 3Hanuil: "[IponsBogHas u e€ mpumeHeHue" 8.05
IToBTOpenue, 0b6o0ImIeHNE, cuCTeMaTH3aIMs

129 3Hanui: "[IpousBoanas u e€ npumeHeHue" 13.05

130 IToBTOpeHnue, 06001IeHNE, CHCTEMAaTHU3AIINS 14.05
3HaHui: "MHTerpan u ero npumeHenue" '

131 IToBTOpenue, 06001IeHNE, CHCTEMAaTHU3aIINS 15.05
3HaHui: "OyHKIMH" ’

132 IToBTOpenue, ob6o0ImIeHNe, cuCcTeMaTH3aIns 17.05
3HaHui: "OyHKoEn" ’

133 IToBTOpenue, 0600IICHNE, CHCTEMATH3AIINS 20.05
3HaHwil: "OyHKIIH" ’

134 Hrorosast koHTpoJbHAs paboTa 21.05

135 WroroBas KoHTponbHas paboTa 22.05

136 IToBTOpEeHue, 06001IeHNE, CHCTEMAaTU3alMs 3HAHUN 24.05




OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Anrebpa m Havanma maremaruyeckoro anamusa. 10-11 kmaccel. . A. Ammmos, 0. M.
Konsarun, M. B. Tkauésa u np.- MockBa. U3znarensctBo "[Ipocsemenue”, 2023.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA

H.E. ®enopoBa, M.B. TkaueBa. Marematuka: ajreOpa M Hadajga MaTEMaTHYECKOTO
aHanu3a, reomeTpus. Aunrebpa W Hauvajga Maremaruueckoro anammsza 10—11 kiaccel.
Meroanueckue pekoMmeHaanuu K yaeonuky 1. A. Anumona, 10. M. Konsruna, H. E. ®énoposoit
u ap. Mocksa «lIpocsemenue» 2023.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET
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