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IHHOACHUTEJIBHASA 3ATINCKA

VYuebHsblil Kype «Anredpa v Hayaja MaTeMaTUYeCKOT0 aHaIN3a» SBISIETCS OJJHUM U3 HanOoJiee 3HAYMMBIX B IIPOTPaMMeE CPETHETO OOIIETo
00pa3oBaHus, MOCKOJIBKY, C OJIHOW CTOPOHBI, OH 00ECNIEUNBACT HHCTPYMEHTAIBHYIO 0a3y Ul U3Y4eHHs BCEX €CTeCTBEHHO-HAYYHBIX KYPCOB, a C
JPYroi CTOPOHBI, POPMHUPYET JOTHIECKOE U aOCTPAaKTHOE MBIIIJICHHE 00yJarONUXCsl Ha YPOBHE, HEOOXOIMMOM JJIsi OCBOCHHUSI HH(POPMATHKH,
00I11eCTBO3HAHNUS, HCTOPHH, CIIOBECHOCTH U IPYTUX AUCHUIUIMH. B pamkax gaHHOTO y4eOHOTo Kypca 00yJaromuecs OBJIAZCBAI0T YHUBEPCATbHBIM
SI3BIKOM COBPEMEHHOM HAayKH, KOTOpast (GopMyIHpyeT CBOM JOCTIDKEHHS B MAaTEMaTHIeCKO# (opme.

VY4eOHsbIi Kype anreOpbl 1 Hadall MaTeMaTHYeCKOTO aHaJIi3a 3aKIaJbIBA€T OCHOBY ISl YCIIEITHOTO OBJIAJICHUS 3aKOHAMH (DU3UKU, XUMHUH,
6I/IOJ'IOFI/II/I, IIOHUMaHUsA OCHOBHBIX TGHHGHHI/II\/’I Pa3BUTHUA SKOHOMUKHU U O6HI€CTBGHHOﬁ JKU3HH, IMO3BOJEICT OPUCHTUPOBATHECA B COBPEMCHHBIX
M(POBBIX U KOMITBIOTEPHBIX TEXHOJIOTHUSX, YBEPEHHO HUCII0JIb30BATh UX JUIS JabHENIero o0pa3oBaHus U B IOBCEIHEBHOM KU3HU. B TO xe
BpEMs OBJIAACHHUC a6CTpaKTHBIMI/I H JIOTUYCCKU CTPOTMMU KOHCTPYKIUAMU aﬂre6p1)1 N MaTEMAaTUYCCKOT'O aHAJIM3a PAa3BUBACT YMCHUC HAXOAUTh
3aKOHOMCPHOCTH, 000CHOBEIBATh HCTHUHHOCTDB, TOKa3bIBATh YTBCPKACHUA C TOMOIIBI0O MHAYKIUH U pACCYyKIATh JCAYKTUBHO, UCII0JIb30BaTh
0000111eHIe U KOHKpeTH3allnio, abcTparupoBaHue U aHaJOTHIO, POPMHUPYET KPEaTUBHOE U KPUTHUECKOE MBILIUICHHUE.

B xoze nzyueHus yaeOHOTO Kypca «Anredpa 1 Hadajia MaTeMaTHYeCKOT0 aHaIi3ay 00yJaronIiecs MOJTyqaroT HOBBIN OIBIT PEIICHUS
MIPUKIIAJHBIX 33]1a4, CAMOCTOATEIBHOTO OCTPOEHUSI MAaTEMATHYECKUX MOJEINIEH PEAIbHBIX CUTYallli, HHTE PIPETALNH ITOJTYyYEHHBIX PELICHH,
3HAKOMATCA C IpUMEpaMU MAaTEMATUICCKUX 3aKOHOMepHOCTeﬁ B IIpHUPOAC, HAYKE U UCKYCCTBEC, C BBIIAIOINUMHACA MaTEMAaTUUYCCKUMU OTKPBITUAMU
U MX aBTOPaMHU.

VYuebHbIi Kype 001aJaeT 3HaUUTEIbHBIM BOCIIMTATEIbHBIM IOTEHIMATIOM, KOTOPBIN pealn3yeTcsl Kak uepe3 yudeOHbl MaTepuall,
crocoOcTByIOMUNA (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUS, TaK M Yepe3 CrienuPpuKy ydeOHOU NeaTeTbHOCTH, TPEOYIOMICH TPOI0JDKUTEIBLHOM
KOHIICHTpAllU¥ BHUMAaHUS, CAMOCTOSTEIbHOCTH, AKKYPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIyYEHHBIH pe3yibTar.

B ocHoBe MeTonuku 00ydeHus anredpe U HayajaM MaTeMaTUYeCKOIro aHajIM3a JISKUT e TeIbHOCTHBIN NPUHIIUI 00y4EHusl.

B cTpykrype yueOHOro Kypca «Anredpa v Hadyajga MaTeMaTHUYECKOTO aHAJIN3a» BBIJEICHBI CIEYIOLIUE COAEPIKATEIbHO-METOINYECKIE
TuHUK: «Yucna u BeruuciaeHus», «DyHKuuu U rpagukm», «YpaBHEHUs U HepaBeHCTBay, «Havana Matemarnyeckoro aHanusa», «MHOXecTBa 1
JIoruKa». Bce oCHOBHBIE COIepKaTENbHO-METOIMUECKUE TMHUN U3Yy4atoTCs Ha MPOTSHKEHUU ABYX JIET 00y4EeHHUsI Ha YPOBHE CpPEeIHEro OOIIero
00pa30BaHus, €CTECTBEHHO JAOMOIHSISL APYT ApYra U MOCTENEHHO HACHIIAsACh HOBBIMU TEMaMU U pa3zenaMu. JlaHHbIN yueOHbIH Kype sBiseTcs
MHTETPATUBHBIM, IOCKOJILKY 00BbEIMHSET B ceOe coJiepKaHNe HECKOJIBKMX MaTeMaTUYeCKUX TUCIMIUIMH, TAKUX Kak anredpa, TpUrOHOMETpus,
MaTeMaTU4YeCKUi aHaJIu3, TEOPHsI MHOKECTB, MaTeMaTH4ecKas JIoruka u apyrue. Ilo mepe Toro kak oOyuarormuecs: oBJ1aieBatoT Bcé Ooiee
HIMPOKUM MaTEeMaTHYECKUM aliapaTtoM, y HUX IMOCIE€A0BAaTEIbHO (POPMUPYETCS M COBEPLICHCTBYETCSI YMEHUE CTPOUTh MAaTEMaTHUECKYIO MOIENb
peanbHON CUTYyalluy, IPUMEHATh 3HaHUS, TIOJIyYeHHbIE IIPU U3YYeHUHU Y4eOHOI'0 Kypca, JUIsl pellieHUs] CAMOCTOSITENbHO CHOPMYIMPOBAHHOMN
MaTeMaTH4eCcKOH 3a/1auu, a 3aTeM UHTEPIPETUPOBATh CBOI OTBET.

ConepxaTenbHO-MeToAMYeCKast TMHUA «Hncaa 1 BBIYMCICHU» 3aBeplIaeT (OPMUPOBAHUE HABBIKOB UCIIOIb30BAHUS IEHCTBUTEIBHBIX
qucen, KOTopoe OblJI0 HauaTo Ha YpOBHE OCHOBHOTO o01ero oopazoBanus. Ha ypoBHe cpenHero oouiero o0pa3oBaHusi o0co00e BHUMaHUE
yaensercs: OpMHPOBAHUIO HABBIKOB PAIIIOHAIBHBIX BHIYUCICHUH, BKIIIOYAIOIIUX B ce0sl UCMOJIb30BaHUE Pa3IMYHBIX (JOPM 3aHMCH YHCIA,
YMEHUE JIeJIaTh MPUKUAKY, BHIIOJHATH MPUOINAKEHHBIE BHIYHUCIICHNUS, OLICHUBATh YUCIIOBBIE BBIPAXKEHUS, pabOTaTh C MaTeMaTHYECKUMHU



KOHCTaHTaMU. 3HAKOMBbIE 06y‘-IaIOH_II/IMCSI MHOXCCTBA HATYPAJIbHBIX, LCJIbIX, PAlITUOHAJIbBHBIX U I[GIZCTBHTCHBHBIX YHUCCJI JOIIOJIHAIOTCA
MHOKECTBOM KOMIIIEKCHEIX uncen. B KaXI0M U3 3TUX MHOKCCTB PACCMATPUBAIOTCA CBOMCTBCHHBIC cMYy cneumbnqecxne 3aia4y U oncpanuun:
JIeJIEHUE HalleJl0, ONIEPUPOBAHUE OCTaTKAMU HAa MHOKECTBE II€JIbIX YHCETl, 0COOBIE CBOMCTBA PAllMOHAIBHBIX U UPPALMOHAJIBHBIX YHCET,
apI/I(i)MeTI/I‘ICCKI/Ie orcpanuru, a TAKKC U3BJICUCHUC KOPHA HaTypam)Hoﬁ CTCIICHU Ha MHOXKECTBE KOMIIJICKCHBIX YHCCII. Bnaroz{apﬁ
IMOCJICAOBATCIIBHOMY PACIIUPCHUIO KPYra UCII0Jb3YCMbIX YHUCCI U 3HAKOMCTBY C BOSMOYXHOCTAMU UX IIPUMCHCHUA JJId PCIICHUA pa3JIMYHbIX
3aa4 (OPMHUPYETCsI IPEICTABICHUE O €IMHCTBE MATEMAaTHKH KaK HAYKH U €€ POJI B ITIOCTPOCHUH MOJICNICH PEealbHOTO MUPA, IIUPOKO
HCIO0JIb3YIOTCSL 00001IEHNE U KOHKPETH3alusl.

JIuaus «YpaBHEHUs U HEPABEHCTBA» pean3yeTcsl Ha MPOTSHKEHUH BCEero oOy4eHHsl Ha YpOBHE CpeIHero o0I1ero 00pa3oBaHus, HOCKOIbKY
B KakJ1oM paszzeie [IporpaMMbl mpeyCMOTPEHO peleHrne COOTBETCTBYIOIIMX 3ajau. B pe3ynbTaTe 00ydaromuecs OBlaJeBatoT pa3inyHbIMU
MCTOJaMHU PCIICHUA pallOHAJIbHBIX, HPPAllMOHAJIbHBIX, ITOKA3aTCIbHBIX, JIOFapI/I(i)MI/I‘IeCKI/IX U TPUTOHOMCTPHUYCCKUX ypaBHCHHﬁ, HCPAaBCHCTB 1
CHCTEM, a TaKXke 3a/a4, coJepkKaliux napameTpsl. [TosyuyeHHbIE yMEHHSI IIUPOKO UCHIOIB3YIOTCS MPU UCCIEOBAHUM (PYHKIU M C TOMOIIBIO
MIPOU3BOTHOM, TMPH PEIICHUH MPUKIIATHBIX 33/1a4 U 33]1a4 Ha HaX0XKJACHHE HAaMOOBIINX U HAWMEHBINUX 3HaYeHUH (yHKIuu. [lanHas
coJiepkaTesbHasl IMHUS BKIIOYAeT B ce0sl Takke GopMHUpOBaHNE YMEHUN BBITIOJIHATH PACUYETHI O (hopMyliaM, mpeoOpa3oBaHus PallMOHAIBHBIX,
MppalMOHANIbHBIX U TPUTOHOMETPHUUECKUX BBIPAXKEHUM, a TAK)Ke BHIPAKEHUH, CoIepKallluX cTeneHu U Jorapudmsl. biaronaps usydenuro
anredpanveckoro Marepuaia IpouCcXoAUT JallbHelIIee pa3BUTHE AITOPUTMHUECKOTO U a0CTPaKTHOTO MBIIIICHHS 00ydaromuxcs, opMUpyroTCst
HaBBIKU JCAYKTUBHBIX paCCYM(HeHHﬁ, pa6OTI)I C CUMBOJIBHBIMHU Q)OpMaMI/I, MMpEACTaBICHUA SaKOHOMepHOCTeﬁ 7 3aBUCHUMOCTEN B BHUJIC PABCHCTB U
HEepaBeHCTB. AnreOpa npeiaraer 3p(QeKTHBHbIE HHCTPYMEHTBI AJIS PEIICHUs IPAKTHUECKUX U €CTECTBEHHO -HAYUHBIX 3a/1a4, HarJsIHO
JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK s3bIKa HAyKH.

ConepxatenbHo-MeToAMUeCKast TMHUSA «DYHKIUHU U rpaduKn» TECHO MEPEIIeTAETCs C APYrUMH JMHUAMHU y4eOHOT0 Kypca, TOCKOJIbKY B
KaKOM-TO CMBICTIE 3aa€T MOCIE0BATEIFHOCTD H3YUCHHSI MaTepuaa. VM3yuenne cTerneHHon, ToKa3aTeIbHOH, JIOTapu(PpMUIECKON 1
TPUTOHOMETPUUECKUX (PYHKLUH, X CBOMCTB U I'pa(UKOB, UCIOJIb30BaHUE (DYHKIMN AJIS pEIIeHUs 3a/1a4 U3 JPYruX y4yeOHbIX MPEIMETOB U
peanbHON )KU3HU TECHO CBA3AHO KaK C MAaTEMATHYECKUM aHAJIM30M, TaK U C pellieHUeM ypaBHEHUH 1 HepaBeHCTB. [Ipu 3ToM OosblIo€ BHUMaHU €
ynensiercss GOpMUPOBAHUIO YMEHUS BhIpaKaTh (popMysaMH 3aBUCUMOCTU MEXKAY pa3IMYHbIMU BEJIMYMHAMU, UCCIIEA0BATh MI0JIy4YeHHbIE (DYHKIIMUH,
CTPOUTH UX Ipaduku. Marepuasn 3Tol coJepKaTelbHON JMHUN HALIEIEH Ha Pa3BUTHE YMEHHUM U HaBBIKOB, TO3BOJIIOLINX BbIPAXKATh 3aBUCUMOCTH
MEX]ly BEJIMYMHAMHU B PAa3IMYHON hopMe: aHaIUTH4EeCKOH, rpaduueckoii u cioBecHoi. Ero n3yuenue crnoco6cTByeT pa3BUTHIO
AJITOPUTMUYECKOTO MBIIICHHUS, CIIOCOOHOCTH K 000O0IIEHUIO M KOHKPETU3ALUH, CII0Ib30BAHUIO AaHAIOTUH.

CopnepxatenpHast muHUs «Havana MaremMaTnyeckoro aHajan3a» MO3BOJISIET CYILECTBEHHO PACIIMPUTH KPYT KaK MaTeMaTHUYECKHUX, TaK U
IIPUKIIAJHBIX 33/1a4, JOCTYIHBIX 00YyUYaIOIMIMMCS, TaK KaK Y HUX MOSBJISIETCS BO3MOXKHOCTb CTPOUTh Tpa(UKH CIOKHBIX QYHKLUUHN, ONPENETATh UX
HauOoJIbIINE U HAUMEHbIINE 3HAYCHUS], BBIYMCIATD IJI0IAA1 (GUryp u o0bEMBI T, HAXOIUTh CKOPOCTU M YCKOPEHUs mporeccoB. JlaHHas
coJiepKaTenbHasl IMHUS OTKPBIBAET HOBBIE BO3MOKHOCTH ITOCTPOCHHSI MATEMAaTUYECKUX MOJIEIEHN pealIbHbIX CUTYallH, MO3BOJISET HAXOIUTh
HaWIy4lllee peUIeHUE B IPUKJIAJHBIX, B TOM YHMCIIE COLUAIbHO-3KOHOMUYECKHUX, 3aja4ax. 3HAKOMCTBO C OCHOBAMU MaTEMAaTHY€ECKOT0 aHAJIN3a
CIOCOOCTBYET Pa3BUTHIO A0CTPAKTHOTO, (OPMATIBHO-IOTUYECKOTO M KPEaTUBHOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUN PACIO3HABAThH
MIPOSIBJIICHUS 3aKOHOB MaTeMaTHKH B HayKe, TEXHUKE U UCKyccTBe. OOydarolecs y3HaloT O BBIAAIOLINXCS pe3yabTaTax, MOJyYeHHBIX B X0/1€
pa3BUTHS MaTEMAaTUKU KaK HaAyKd, U 00 UX aBTOpax.



CO[[ep)KaTCJIBHO-MGTOI[I/I‘-IGCK&SI mHUA «MHOYECTBA U JIOTHKA)» BKIIIOYAET B CEOSI DIIEMEHTEI TCOPHUU MHOXKECTB U MaTEeMaTUUYCCKOM JIOTHKH.
TeopeTko-MHOKECTBEHHBIE IIPEACTABICHUS IPOHU3BIBAIOT BECH KYPC LIKOJIBHONW MaTEMAaTUKH U IIpeUIaraloT HanboJiee YHUBEPCAIbHBIN SI3bIK,
O6’BCI[HH$IIOIHPII>1 BCC pa3aciibl MATEMAaTUKN U cé HpI/IJIO)KeHI/II\/JI, OHHU CBA3BIBAIOT PA3HBIC MATCMATHYCCKHUEC JUCHUIIIIMHBI U UX MTPUIIOKCHUSA B
enuHoe 1enoe. [loaToMy BakKHO /1aTh BO3MOKHOCTh 00YYaOIIeMyCsl TOHUMATh TEOPETUKO-MHOKECTBEHHBIN SI3bIK COBPEMEHHON MaTEMaTUKH U
HCIIOJIb30BATh €r0 JUIS BBIPAKEHHSI CBOMX MBICIEN. [IpyruM Ba)KHBIM IIPU3HAKOM MAaTEMATHKHU KaK HAYKH CIEAYET IIPU3HATh CBOMCTBEHHYIO €1
CTPOTOCTh 0OOCHOBAHUH H CIIEJIOBaHUE ONPEACTIEHHBIM MTPABUIIAM MTOCTPOSHHSI JOKA3aTeIbCTB. 3HAKOMCTBO C DJIEMEHTAaMHU MaTeMaTHYeCK Oif
JIOI'MKH CHOCO6CTByeT Pa3BUTHUIO JIOTHUYCCKOI'O MBIIIJICHHA 06yqa101u1/1xca, IMMO3BOJIACT UM CTPOUTH CBOU PACCYKJICHUSA HA OCHOBC JIOTUYCCKUX
npaBuil, GOPMUPYET HABBIKM KPUTUYECKOTO MBIIILICHUS.

B yueGHOM Kypce «Anrebpa 1 Hayana MaTeMaTH4YeCKOIO aHaIN3a» IPUCYTCTBYIOT OCHOBBI MaTEMaTHUECKOT0 MOJIEIMPOBAHUS, KOTOPbIE
MIPU3BaHbI CIOCOOCTBOBATH (POPMHUPOBAHUIO HABBIKOB ITOCTPOCHUS MOJEINEH pealbHbIX CUTYaLUN, UCCIEAOBAHMS 3TUX MOJEIIEH C TOMOUIBIO
arrapara anre6p51 N MaTEMAaTUYCCKOTO aHAJIN3a, MHTCPIIPETAINU IMOJTYYCHHBIX PE3YJIbTATOB. Taxue 3alaHuA BIIJICTCHBI B Ka)KI[LIfI H3 pa3acioB
IIPOrpaMMBbl, IOCKOJIbKY BECh MaTepuaj yueOHOro Kypca IHUPOKO UCHOb3YeTCs Uil pelleHns IPUKIaIHbIX 3aa4. [1pu pemennn peaabHbIX
MPaKTUYECKUX 3a7a4 00ydJaroluecs: pa3BUBalOT HaOII0aTeIbHOCTh, YMEHHE HaX0IUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, UCIOIb30BaTh
aHaJIOTHI0, 0000111aTh M KOHKPETU3UPOBATh MpolieMy. [lesTenbHOCTh M0 (OPMUPOBAHKIO HABBIKOB PEUICHUS MPUKIIAJAHbBIX 33/1a4 OPraHUu3yeTcs B
rpolLecce U3y4eHus Bcex TeM yueOHOro Kypca «AnreOpa 1 Hayajla MaTeMaTUYECKOTO aHATTu3ay.

Ha u3yuenue yuebHoro kypca «Anredpa 1 Hayajia MaTeMaTHYECKOT0 aHaM3a» oTBoAuTcs 272 yaca: B 10 kiacce — 136 yacos (4 yaca B
Heneno), B 11 kimacce — 136 gacoB (4 yaca B HEZCIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

Ymncna v BbIYMCICHUS

Parmonanbabie ynciaa. OOBIKHOBEHHBIE U IECSITUYHBIE IPOOH, TIPOLIEHTHI, OECKOHEUHBIE Ieproandeckue apoou. [Ipumenenne apodeit u
IIPOLIEHTOB JUIsl pELIeHMsI IPUKJIAJIHBIX 33]]a4 U3 pa3IMuHbIX OTpaciieil 3HAaHUN U peanbHOMN KU3HHU.

JlelicTBuTenpHbIE YKcia. PaliioHanbHble U UppallMoHalIbHBIE yucia. ApudMeTndeckie onepamnuy ¢ 1eHCTBUTENbHBIMY YUcIaMu. Moyib
JNEUCTBUTENBHOTO YMCIIa U ero cBoicTBa. [IpuOnkEéHHbIE BEIYMCIIEHMS, TPaBUiIa OKPYIJIEHUS, IPUKHJIKA U OLIEHKA pe3yJibTaTa BIUYMCICHUH.

Crenens ¢ nensiM nokasareneMm. bunom Herotona. Mcnons3oBanue noaxozsien GopMbl 3aMCH IEHCTBUTENbHBIX YHCEN ISl peIlIeHUs
MPaKTUYECKUX 337a4 U IPEICTABICHUS JaHHbIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA.

CreneHsb ¢ pallMOHATBHBIM [TOKa3aTeIeM U €€ CBOMCTBA, CTENEHb C JEHCTBUTEIbHBIM MTOKA3aTEIEM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaJbHbIE JOTapU(PMBI.

CuHyc, KOCHHYC, TAaHT€HC, KOTAHT€HC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCUHYC U apKTaHT€HC YMCIOBOTO apryMEHTa.

YpaBHeHHUsI M HEPABEHCTBA

ToxnecTBa 1 TOXKAECTBEHHBIE TPe0Opa30BaHus. Y PaBHEHUE, KOPEHb YpaBHEHUs. PaBHOCUIIbHBIE YpaBHEHHS U YPABHEHU SI-CIIEICTBHSL.
HepaBeHcTBO, peleHue HepaBeHCTBA.

OCHOBHBIE METOJIbI PEIICHHUS LIETBIX U APOOHO-pAIlMOHATBHBIX YPABHCHU M HEPABEHCTB. MHOTOWIEHBI OT OJTHOM MepeMeHHoM. [leneHue
MHOTOYJIEHA Ha MHOTOWIEH ¢ ocTaTkoM. Teopema besy. Muorounens! ¢ nienbivu koddpumuentamu. Teopema Buera.

IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPIKAIIUX CTEIIEHN U KOPHH.

WppannonansHbie ypaBHeHNA. OCHOBHBIE METOIbI PEILIEHUS UPPALIMOHAIBHBIX YPABHEHUH.

Iloka3zarenpHble ypaBHEeHUs. OCHOBHBIE METO/BI PEIICHUS [T0KA3aTEIbHbIX YPABHEHUH.

IIpeoOpa3oBaHue BbIpaKEHUH, COAEPIKALIUX JIOTAPU(MBI.

Jlorapupmuueckue ypaBHeHHs.. OCHOBHBIE METO/Ibl PELLICHUS JOTapU(PMHUUECKUX YpaBHEHUI.

OcHoBHBbIE TpUroHoMeTpuueckue ¢popmyisl. [IpeoOpa3zoBaHne TPUrOHOMETPUUECKUX BbIpaKeHUI. Pelienue TpuroHoMeTpuyecKix
YPaBHEHUM.

Pemenue cucreM JIMHEHHBIX ypaBHEHUI. MaTpuiia cHCTEMBI TMHENHBIX ypaBHEHUN. OnpenenuTennb MaTpULbl 2X2, €ro reOMETPUYECKUM
CMBICII M CBOMCTBA, BBIYUCIICHUE €T0 3HAYECHUs1, IPUMEHEHUE OIIPENEIUTENS AJIs PEIIEHUS CUCTEMBI JIMHEMHBIX YpaBHEHUN. Penienne
MIPUKJIAIHBIX 337a4 C TIOMOIIIBIO CUCTEMBI JIMHENHBIX YpaBHEHUH. MccienoBanne NoCTpOEHHOM MOJIEH C IIOMOIIBIO MAaTPHUIL U ONIPEAETUTEIEH.

ITocTpoeHre MaTeMaTHYECKUX MOJIENIEH PEAIbHOM CUTYalluK ¢ IOMOIIBbIO YPAaBHEHUM U HEPABEHCTB. [[pMeHeHne ypaBHEHUI 1 HEPABEHCTB
K PELICHUIO MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3 pa3JInYHbIX 00JIacTel HAyKU U pealbHOM JKU3HHU.

DyHKUUM U TPaPUKHU



OyHKkwus, crnocoOs! 3amanus GyHknun. Bzaumuo obparasie pynkuun. Kommosumus ¢pyuakuumii. ['paduk GyHKIIMN. JneMeHTapHbIe
npeoOpa3oBaHus TpapuKOB (HYHKIUH.

OO6nacTh onpepeneHus 1 MHOKeCTBO 3HadeHn GyHKuu. Hymu ¢yaknuun. [IpoMexxyTku 3HaKOMIOCTOSTHCTBA. YETHBIC U HEUETHBIC
¢bysakmun. [Tepuonndeckue pyakuuu. [IpoMexxyTkn MOHOTOHHOCTH (PYHKIIMKA. MakCUMyMbl 1 MUHUIMYMBI (DyHKITH. HanOombIiiee 1 HauMeHbIee
3HaueHUs QYHKIIUU HA TIPOMEKYTKE.

JIuneiiHas1, KBapaTHIHAs ¥ JPOOHO-TMHEWHAs (PYHKIIUH. DIEMEHTApHOE UCCIII0OBAHHUE U TIOCTPOCHNE MX TPaHKOB.

CrenenHas GyHKIHSI ¢ HATypaJIbHBIM U IIeIIbIM MToKa3aTesieM. E€ cBoiicTBa u rpaduk. CBolcTBa 1 rpaduK KOPHS N-OM CTEIICHH KaK
(GyHKIMM 0OpaTHOM CTENEHU C HaTypaJlbHbIM IOKa3aTeJIeM.

[TokazarenbHas u norapudmuueckas GyHKIUHU, UX cBoicTBa U rpaduku. Mcnonb3oBanue rpadukoB GyHKIMM IS pelieHus] ypaBHEHUH.

Tpuronomerpuyeckas OKpyKHOCTb, OIIPEIETICHUE TPUTOHOMETPUUYECKUX (PYHKIMN YMCIOBOTO apryMEHTA.

OYHKIIMOHATBHBIE 3aBUCUMOCTH B PEAIBHBIX MpoIeccax U ABieHUsIX. [ papuku peasbHbIX 3aBUCUMOCTEH.

Hauyana maTemaTu4eckoro anajamnsa

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHMsI TIOCTIE0BATENPHOCTEH. MeTo 4 MaTeMaTH4eCKo HHAYKITMH. MOHOTOHHBIE M OTPAaHUYCHHBIS
MOCJIeI0BATENbHOCTU. MICTOpHSI BOSHUKHOBEHHSI MAaTEMAaTHUECKOT0 aHAJIM3a KaK aHaJIn3a OECKOHEYHO MaJIbIX.

Apudmernueckas u reoMeTpuueckas rnporpeccuu. beckoneuno yobiBaroias reometpuyeckas nporpeccus. Cymma 6€CKOHEYHO
yObIBarolIeil reoMeTpruyeckoil mporpeccuu. JInHeiHbI U SKCIOHEHIMANBHBIN pocT. Yncno e. @opMyna ClIokKHBIX MPOLIeHTOB. Vcnonbp3oBaHue
MIPOTPECCUU IS PELIEHUS PEAVIBHBIX 3a7a4 PUKIIAJHOTO XapaKTepa.

HenpepsiBHbie pyHKIMM 1 11X cBOMCTBA. TOYKHM pa3pbiBa. ACUMNITOTHI rpadukoB GyHKIui. CBOMCTBa (YHKIIUN HETIPEPHIBHBIX HA OTPE3KE.
Mertoa HHTEpBAJIOB ISl pellieHUsT HepaBeHCTB. [I[puMeHeHne CBOWCTB HEMPEPHIBHBIX (DYHKIIUN JIJIS pelIeHUs 3a1ad.

[TepBas u BTOpas npousBoaHbie GpyHkuu. OnpeaeneHrne, TeOMETPUUSCKUA U (PU3NUECKUA CMBICI MPOU3BOIHOM. Y paBHEHUE KacaTEIbHOM K
rpaduky GyHKIHAH.

[IpousBoHbie a1eMeHTapHbIX QyHKIUN. [Ipou3BogHAsT CyMMBI, TPOU3BEICHUS, YACTHOTO U KOMIO3UIIMHN (PYHKIIUH.

MHokecTBa M JIOTHKA

MHo%ecTBO, Olepauy HajJ MHOKECTBAMH U X cBOMCTBA. /luarpammsl Diinepa—BenHa. [IpumeneHne TeopeTuKO-MHOXECTBEHHOTIO
anmapara JJs ONHUCaHus PeaJbHBIX MPOIECCOB U SABJICHUM, IPU PEIICHUH 33124 U3 APYrUX YUeOHBIX MPEIMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MaTeMaTHUYECKOT0 00BEKTA, CIIEACTBHE, JOKA3aTEIbCTBO, PABHOCUIIbHBIE YPABHEHHUS.

11 KJIACC
Yuciaa v BLIYUCIECHUA

Hatypanbabie u nensie yncna. [IpumeHnenne npu3HakoB JETUMOCTH LENBIX YUCel, Hanboibluii o0mumii nenurens (nanee — HOM) u
HauMeHbIee obmree kpatHoe (nanee — HOK), octatkoB mo moaysnto, anroputMma EBknna s pemieHus 3a7ay B IeNIbIX Yhcax.



KommuiekcHbie uncna. Anredpandeckasi 1 TPUTOHOMETpHUYECKasi pOPMBI 3aIUCH KOMITJICKCHOTO Yuciia. Apu(MeTHIeCKUe Onepanuy ¢
KOMIUIEKCHBIMH unciaamMu. M300pakeHre KOMIUIEKCHBIX YKCel Ha KOOpAUHATHOM TiockocT. @opmyna Myaspa. Kopuu n-oit crenenu u3
KOMIUIEKCHOTO 4rcia. [IpuMeHeHrne KOMITJIEKCHBIX YHCeI JUIs pelieHns] GU3NIECKUX U TEOMETPHUECKUX 3a/1a4.

YpaBHeHHUS U HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPaBHEHHI U HEpaBEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBHS. PaBHOCHIIbHbIE HEPABEHCTBA.

OT100p KOpHEH TPUTOHOMETPHUECKUX YPABHEHUH C TOMOIIBIO TPUTOHOMETPUIECKOH OKPY)KHOCTH. PerieHne TpuroHoMeTpudecKux
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS TOKA3aTENbHbIX U JIOTapU(PMUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUS UpPaIlIOHATIbHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U COBOKYITHOCTEN pallMOHAIbHBIX, UPPALIMOHATIBHBIX, TOKA3aTEIbHBIX U JOrapu(PMUUECKUX
YPaBHEHUM.

VYpaBHEHHsI, HEPABEHCTBA M CUCTEMBI C TapaMETPAMH.

[IpumeHeHne ypaBHEHUH, CUCTEM U HEPABEHCTB K PELLIEHUI0 MaTEMaTHUECKUX 3aa4 M 3a7a4 U3 Pa3IMYHbIX 00JIacTell HAyKu U peaabHOoMi
YKW3HHU, HHTEPIIPETAls TOJYY€HHBIX PE3yJIbTaTOB.

DyHKIUHN U TPadUKH

I'paduk komnozunuu ¢pynkuuii. ['eomerpuueckue oOpas3sl ypaBHEHUN U HEPABEHCTB HA KOOPAWHATHON TJIOCKOCTH.

Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA U TPapUKH.

I'padmyeckue MeTo bl penieHus: ypaBHeHH U HepaBeHCTB. [ paduueckue MeTo bl pelieHus 3aau ¢ mapaMeTpaMu.

Hcnonb3oBanue rpadukoB QyHKIMI 1715 MCCIeA0BaHUS IPOLIECCOB M 3aBUCUMOCTEH, KOTOPHIE BOSHUKAIOT MPU PEIICHUH 3a7a4 U3 JPyrux
y4eOHBIX MPEAMETOB U PEATLHOM KU3HU.

Hauvana maTteMaTH4ecKoro aHajaimsa

[IpumeHeHue MPor3BOIHOM K HCCaeI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTH M 3KCTpeMyMbl. HaxosxieHre HanOobIIero 1 HAMMEHbBIIIErO
3HaYEHUH HEeNPEePHIBHON (PYHKIIUU Ha OTPE3KE.

[IpuMeHeHne npon3BOIHOM 1711 HAXOKACHUSI HAWIYUIIEro PEIeHNs B IPUKIAJIHbIX 3a7a4ax, A ONpeleIeHUs CKOPOCTH U YCKOPEHUS
nporecca, 3a1aHHOTO (GOPMYIION UITH TPaPUKOM.

[TepBooOpa3Hasi, 0CHOBHOE CBOWCTBO MepB0o0Opa3HbIX. [lepBooOpa3Hbie aneMeHTapHbIX (GyHKIM. [IpaBuna HaxoXKaeHHs TEPBOOOPA3HBIX.

Nuterpan. ['eomerpuueckuit cmpica uHTErpasia. Boerarcnenue onpenenéHHoro uaterpaina no gopmysie Horotona-JleiiOnuna.

[Ipumenenne uHTErpana Uit HAX0XKACHUS TUIOIa/IeH TUIOCKUX PUryp U 00BEMOB FrEOMETPHUUECKUX TETl.

[Ipumeps! pemiennii quddepeHnanbHbIX ypaBHeHHH. MaTeMaTuueckoe MOJeIMPOBaHNE PEATbHBIX MPOIIECCOB C TIOMOIIBIO
middepeHnanbHbIX ypaBHEHUH.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOTI'O KYPCA «AJITEBPA U HAYAJIA MATEMATHYECKOI'O
AHAJIM3A» (YTJIYBJEHHBIM YPOBEHB) HA YPOBHE CPEJHEI'O OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpa’aaHcKOro BOCIUTAHMS:

c(hOPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUK 00YJaIONIETroCcs Kak aKTUBHOTO M OTBETCTBEHHOTO YICHA POCCUICKOTO O0IIECTBa,
MPEACTABJICHUE O MATEMAaTUUECKIX OCHOBAX (PYHKITMOHUPOBAHMS PA3IUUHBIX CTPYKTYP, SIBICHUN, IPOLIETYP TPaXKIAHCKOTO 00IIecTBa (BBIOOPHI,
OTIPOCHI U JIPYro€), YMEHUE B3aUMOICUCTBOBATE C COIIMAIBHBIMUA UHCTUTYTAMH B COOTBETCTBUU C MX QYHKIUSIMHU U Ha3HAUYCHUEM;

2) NaTPMOTHYECKOT0 BOCITUTAHMS:

c(OPMUPOBAHHOCTh POCCUMCKON I'pakIaHCKON MACHTUYHOCTH, YBRXKEHUSI K MPOIIJIOMY U HACTOSIIIIEMY POCCUMCKON MaTeMaTHKH,
[IEHHOCTHOE OTHOILIEHUE K IOCTUKEHUSIM POCCUMCKUX MAaTEMaTUKOB U POCCUICKON MaTEMAaTHYECKOW IKOJIbI, UCIIOJIb30BAHUE ATUX JOCTHXKEHUN
B JIpYTrUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE AYXOBHBIX IIEHHOCTEN POCCUIUCKOTO Hapoaa, CPOPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHU S, ITHYECKOTO TMOBEICHHUS, CBI3aHHOTO
C MPAKTUYECKUM ITPUMEHEHUEM JTIOCTHKEHUN HAYKU U IESITEIBHOCTHIO YYEHOT0, OCO3HAHME JIMYHOTO BKJIAJ]a B MOCTPOCHHUE YCTOMUHUBOTO
Oynymuiero;

4) 3cTeTMYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUasi 3CTETUKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, pacCyKACHUIH,
BOCIIPUMMYHMBOCTb K MATEMaTUYECKUM aCIEKTaM pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMUPOBAHHOCTh YMEHUS IPUMEHSATh MaTeMaTUYECKUE 3HAHUSI B MHTEpecax 3[0pOBOTO U 6e30macHoro odpasa »KM3HU, OTBETCTBEHHOE
OTHOIIIEHHE K CBOEMY 3/I0POBBIO (30pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTAbIXA, peryaspHas puandeckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHME MPHU 3aHATUSIX CIOPTUBHO-03/I0POBUTEIBHON J€ATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTHU TPYI0JIt00us, HHTEpEC K pa3muyHbIM chepaM npodeccuoHaIbHOMN AeATeIbHOCTH, CBSI3aHHBIM C
MaTeMaTHKOM U € MPUJIOKEHUSIMHU, YMEHHE COBEPILATh OCO3HAHHBIN BEIOODP Oyaylieil mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE )KU3HEHHbIE
IJIaHbI, TOTOBHOCTH U CIIOCOOHOCTh K MaTeMaTHUYeCKOMY 00pa30BaHUIO U CaMO0OpPa30BaHUIO HA MPOTSHKEHUU BCEH JKU3HH, TOTOBHOCTD K
AKTUBHOMY YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a7a4 MaTEMAaTUUYE€CKOM HAIPaBIEHHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUSA:

c(OpPMUPOBAHHOCTH IKOJOTUYECKON KYIbTYphI, IOHUMAaHUE BIUSHUS COIIMATLHO-3KOHOMHYECKUX MPOIIECCOB HA COCTOSIHHUE MPUPOTHON U
COIIMANILHOM CpeJibl, 0CO3HAHKE TJI00ATBFHOTO XapaKTepa KOJOTHYECKUX MPpOo0sieM, OpUEHTAIIHs HAa IPUMEHEHNE MAaTeMAaTUYECKUX 3HAHUM TSI
pelIeHns 3a/1a4 B 00JIaCTH OKPYXKAIOIIEeH cpeibl, TNIaHUPOBAHKE TIOCTYIKOB M OIEHKU UX BO3MOKHBIX TTOCIEACTBHM JITsl OKPYXKAIOIIEH Cpe/Ibl;

8) HeHHOCTH HAYYHOr0 NNO3HAHUSA:



c(OpPMHUPOBAHHOCTH MHUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTUKU, TOHUMaHUE
MaTeMaTH4YeCKOH HayKH Kak c(hepbl UeI0BEYECKOM IEITEIbHOCTH, ITANIOB €€ Pa3BUTHSA U 3HAYUMOCTH ISl Pa3BUTHUS LIMBHIIM3AINH, OBJIa/ICHHIE
SI3bIKOM MaTEMAaTHUKHU U MATEMaTU4YECKOM KyJIbTYpOU KaK CPEACTBOM MO3HAHUSA MUPA, TOTOBHOCTh OCYLIECTBIISATH IPOEKTHYIO U
HCCIIEA0BATENBCKYIO AEATEIBHOCTh MHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHBEPCATbHbBIE YUeOHbIE el CTBUS

Ba3oBble joruyeckue neicTBus:

BBIABJIATH U XapaKTCPU30BaATh CYHICCTBCHHBIC IIPU3HAKN MATCMAaTUUCCKUX O6T)€KTOB, HOHSITI/II\/'I, OTHONIEHUN MCXKIY IMOHATUSAMU,
(hopMyTUpPOBaTh ONPEEICHNS TOHATHH, YCTaHABIMBAThH CYIIECTBEHHBIN PU3HAK KiIacCU(UKAIINN, OCHOBAHUS JIJIsl 0000IIEHNs U CPAaBHEHHS,
KpUTEpHUH IIPOBOIMMOI0 aHAJIN3a;

BOCIIPUHUMATh, GOPMYIUPOBATH U MPeoOPa30BIBATH CYKICHUS: YTBEPAUTEIbHBIEC U OTPUIIATEIbHbIE, €IMHUYHbIE, YACTHBIE U 00I1IHe,
YCIIOBHEIE;

BBIABJIATE MAaTEMATUYCCKUC 3aKOHOMCPHOCTH, B3aUMOCBA3HU U ITPOTHUBOPECYHS B q)aKTaX, JaHHBIX, H&6J’IIO)IGHI/I$IX " YTBCPKACHHUAX,
npeajiaratb KpUTEpHUU IJIA BBIABICHUA SaKOHOMepHOCTeﬁ u HpOTI/IBOpe‘—II/II\/'I;

JieNiaTh BBIBOJIBI C MCIIOJIb30BAaHUEM 3aKOHOB JIOTUKHU, AETYKTUBHBIX U MHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHHH 110 aHAJIOTUH;

MIPOBOJUTH CAMOCTOATEIBHO JOKA3aTeIbCTBA MATEMATUUECKUX YTBEPKACHUN (IIpsIMbIEe M OT IPOTUBHOTO), BBICTpaUBaTh apryMEHTAIIHIO,
MIPUBOJIUTH MPUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY)K/IEHUS U BBIBO/IBL;

BBIOMpPATh CIIOCO0 peleHrs yaeOHOH 3a/1auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BRIOMPATh HANOO0JIeE TOIXOIAITNN C YIETOM
CaMOCTOSITEJILHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

HCII0JIb30BaTh BOMPOCHI KaK MCCIIEA0BATENbCKII HHCTPYMEHT MO3HaHUsI, (POPMYIHPOBATh BOMPOCH], PUKCUPYIOUINE POTUBOPEUHE,
po0seMy, YCTaHaBIMBATh HCKOMOE U JaHHOE, JOPMUPOBATH THIIOTE3Y, ApT'yMEHTUPOBATh CBOIO MO3UIIUI0, MHEHHUE;

MIPOBOJUTH CAMOCTOATEIbHO CIUIAHUPOBAHHBIHN SKCIIEPUMEHT, UCCIIEIOBAHKE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTeMaTH4eCcKoro 0ObeKTa,
SIBJIICHUS, TIPOIIECCA, BBISIBJICHHUIO 3aBUCUMOCTEN MEX]Ty 00bEKTaMHU, SABICHUSIMU, IPOILIECCAMU;

CaMOCTOSITENILHO (hOPMYITHPOBATH 000OIIECHHS U BEIBOJIBI 110 PE3Yy/IbTaTaM MPOBEIEHHOTO HAOIIOICHN S, UCCIICOBAHMSI, OLICHUBATD
JOCTOBEPHOCTH MOJTYYCHHBIX PE3yIbTAaTOB, BHIBOJOB U 000O0IICHMIA;

MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIABUTATH MPEINOJIOKEHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Padora ¢ undpopmanueii:

BBISIBIISATH Ae(DUIIUTHI HH(OPMAIIUU, JTAHHBIX, HEOOXOAUMBIX U OTBETA HAa BOMPOC U ISl PEIICHUS 3a1a4u;

BBIOMpATh HHPOPMAITUIO U3 UCTOYHUKOB PA3NUYHBIX TUTIOB, AaHATTM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIIPETUPOBATH MH(POPMALIHUIO
Pa3IMYHBIX BUJOB U (POPM MpeACTaBICHHUS;

CTPYKTYpPUPOBATh UH(OPMAILIKIO, TPEJICTABISTH €€ B Pa3IUYHBIX (popMax, UWILTIOCTPUPOBATH IpapruecKu;



OLICHUBATh HAAEKHOCTH HH(OPMAIMH IO CAMOCTOSTENHHO CHOPMYTHUPOBAHHBIM KPUTECPHSIM.

KoMmMmyHukaTuBHBIe YHUBepcalbHbIe yueOHbIe JelCTBUS

OO0wmenne:

BOCIIPpMHUMATh U q)OpMy.HI/IpOBaTL CY)XICHHA B COOTBETCTBUHU C YCIIOBUAMU U LCIIAMU O6HI€HI/I$I, sSICHO, TOYHO, 'PAMOTHO BBbIpaXaTb CBOIO
TOYKY 3pCHHA B YCTHBIX U IMCbMCHHBIX TCKCTAX, AaBATh MOSACHCHUA 110 X004y PCIICHHA 3aa4l, KOMMCHTUPOBATDH HOJIy‘ICHHI:IfI PE3yibTaT,

B X07Ie 00CYX/IEHUS 3a/1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKAaeMOH TeMbI, TPOOJIEMBI, PEIIaeMOii 3a71a4M, BHICKA3bIBATh UJICH, HAIICIICHHBIC
Ha IMOUCK pCHICHUA, COTIOCTABJIATE CBOU CYXKACHUA C CYKACHUAMH APYTUX YHAaCTHUKOB AHAJIOTa, O6Hapy)KI/IBaTI) pasindue u CXoACTBO HOSHHHﬁ, B
KOPPEKTHOH (opMe GOopMyIUpOBATH Pa3HOTIACHS, CBOU BO3PAKEHUS;

MPEACTABIATE PE3YJbTAThl PCUICHUA 3a/la4i, SKCIICPUMEHTA, UCCIICAOBAHUS, ITPOCKTA, CAMOCTOATCIIBHO BI)I6I/IpaTI) (1)OpMaT BBICTYIJICHUSA C
y4€TOM 3ajjay NPE3eHTALNN U 0COOEHHOCTEN ayTUTOPUH.

PeryasiTuBHbIEe YyHUBEpCcabHbIe YUeOHbIE e CTBHS

Camoopranuszaums:

COCTaBJIATH IUIaH, AITOPUTM pELICHU 3a/1auM, BEIOUPATh CIOcO0 pelIeHus ¢ y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEUICHHH ¢ y4ETOM HOBOM HH(OPMALIUH.

CaMOKOHTPOJIb, YMOLHMOHAJIbHBIH HHTEJVIEKT:

BJIa/IeTh HaBBIKAMH [T03HABATEIBHON pe(IeKCUH KaK OCO3HAHUS COBEPIIAEMBIX AEHCTBUI U MBICIUTEIBHBIX MPOLIECCOB, UX PE3YIbTATOB,
BJIQJIETh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJIS IPOLiecca U pe3ysbTaTa pellieH!s] MaTeMaTUYeCKOt 3a1a4H;

IIPEIBUIIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PELICHUN 33]Ja4H, BHOCUTHh KOPPEKTHUBBI B ACATEIBHOCTD HA OCHOBE HOBBIX
0OCTOATENILCTB, JaHHbBIX, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3yJIbTATa LIEJIU U YCIOBUAM, OOBIACHATH IPUUUHBI JOCTHKEHUS WIN HEIOCTHXKEHUS PE3yIbTaTOB A€ TEIbHOCTH,
HaXoJUTh OUIMOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIBITY.

CoBMmecTHas 1eATEIBHOCTD:

IIOHMMATh U UCIOJIb30BaTh IPEUMYIIECTBA KOMAHIHOW U MHIMBUAyalbHON paObOThI IIPU PELIEHUH YUeOHBIX 3a/1a4, IPUHUMATh LIENb
COBMECTHOH /I€ATENIbHOCTH, IUIAHUPOBATh OPraHU3aLMI0 COBMECTHON pabOThl, paclpeAessTh BUbI pabOT, JOrOBapUBaThCs, 00CYKAATh Ipoliece
U pe3yabTar paboThl, 000011aTh MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBATh B IPYMIIOBBIX (popmax paboThl (00CykAeHUS, 0OMEH MHEHUH, «MO3IOBbIE LITYPMbI» U UHBIE), BBIIOJIHATH CBOIO YaCTh pabOThI
U KOOPJIMHUPOBATh CBOU AEHUCTBUS C APYrMMHU WIEHAMU KOMAaH/Ibl, OLICHUBATh KAY€CTBO CBOETO BKJIA/1a B OOIIMI MPOIYKT IO KPUTEPHSIM,
c(OpPMYJINPOBAHHBIM YYaCTHUKAMH B3aUMOJEHUCTBHSL.

IHNPEAMETHBIE PE3YJIBTATbBI



K kon1y o6yuenus B 10 kiaacce 00yJaronifiics MOTyIHT CIEAYIONINE TPEIMETHBIE PE3YIbTATHI [0 OTJEIBHBIM TeMaM padoyeil mporpaMmel
y4eOHOro Kypca «Anrebpa 1 Hayajga MaTeMaTUYECKOTO aHATIU3a»:

Yuciia ¥ BBIYUCICHUSA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: PALMOHATBHOE YMCII0, OECKOHEUHAs IePHOANYECKast JpoOb, MPOLEHTHI, HPPATUOHAITEHOE YHCIIO,
MHOYECTBA PAl{UOHAIBHBIX U JICHCTBUTENBHBIX YACEI, MOIYJIb JEHCTBUTEILHOIO YUCIIA;

MPUMEHSTH IPOOH U MPOLIEHTHI [yl PEIIEHUS IPUKIAAHBIX 3a/1a4 U3 Pa3IMYHbIX OTpAcieil 3HAaHUM U peaIbHON KU3HU;

MIPUMEHSTH NPUOIMKEHHBIE BBIUYMCIICHUS, TIPaBUJIa OKPYTJIEHUSI, IPUKUKY U OLIEHKY Pe3y/bTaTa BHIYMCICHU I;

CBOOOJHO ONEpUPOBATH MOHATUEM: CTENEHD C IIEJIBIM MTOKa3aTeNeM, UCII0JIb30BaTh MOAXOAALIYI0 (hOpMY 3allucu AEWCTBUTEIBHBIX YUCEI
JUISl peLIEHUs MPAKTHYECKUX 33]1a4 U IPEICTABICHUS TaHHBIX;

CBOOOJHO ONEpUPOBATh MOHATHEM: apU(PMETUUECKUI KOPEHb HATYpalbHOU CTENEHHU;

CBOOOJHO ONEPUPOBATH MOHATUEM: CTENIEHb C PALIMOHAIBHBIM I10Ka3aTeleM;

CBOOOJHO ONEpUPOBATH MOHATUAMU: JIOTapu(dM dKcia, TeCITUUHbIE U HaTypallbHbIE JIOTapu(MBlI;

CBOOOJHO ONEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC YHCJIOBOTO apTyMEHTa;

ONIEPUPOBATH MOHATHUAMM: APKCUHYC, APKKOCHUHYC ¥ apKTAHI'€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHUsS] M HEPABEHCTBA:

CBOOOHO OTEpUPOBATH MOHATUAMU: TOXKIECTBO, ypaBHEHHE, HEPABEHCTBO, PABHOCUJIbHBIE YPaBHEHUS U YPaBHEHUS -CIIEICTBUS,
PaBHOCHJIbHBIC HEPABEHCTBA;

IIPUMEHSATh Pa3IMYHbIC METO/Ibl PELICHHSI PALIMOHATBHBIX U IPOOHO-PALIMOHAIBHBIX YPAaBHEHUH, IPUMEHSTh METO HHTEPBAJIOB AJIs
pEILIECHNS HEPABEHCTB;

cBOOOJTHO ONEPUPOBATH MOHATHIMU: MHOTOWIEH OT OJIHOM MEPEMEHHOM, MHOTOWIEH C LEebIMU KO3 pULIneHTaMU, KOPHH MHOTO4JIEHa,
IIPUMEHATH JIEJICHHE MHOTOYJICHA HA MHOTOWIEH C OCTATKOM, TeopeMy be3y u reopemy Buera s penienus 3anay;

cBOOOJIHO ONEPUPOBATH MOHATHAMHU: CCTEMA JIMHEHHBIX YPaBHEHHUH, MaTpHIA, ONIPEISIIUTENIb MAaTPULIBI 2 X 2 U €ro reOMeTpUuYeCKUi
CMBICJI, HCIIOJIB30BATh CBOMCTBA ONPEAEIUTENS 2 X 2 171 BBIYUCIICHUS €r0 3HAYEHUS, IPUMEHSATH OIIPEIESIIUTENN Ul PELICHHS CUCTEMBI
JIMHENHBIX YPAaBHEHUI, MOJIEIMPOBATh PEaJIbHbIC CUTYAllMH C IOMOLIbIO CUCTEMBI JINHENHBIX YPAaBHEHMM, UCCIIEN0BATh IOCTPOEHHBIE MOJIENIHN C
IIOMOIIBIO MATPHIL ¥ ONIPENEIUTENEH, HHTEPIPETUPOBATD MOJYYCHHBIN PE3YIIbTAT;

UCIOJb30BaTh CBOWCTBA JICHCTBUI C KOPHIMU AJIs [TpeoOpa30oBaHMs BbIPaKEHUIA;

BBITNOJIHAT IPe00pa30BaHMsl YUCIOBBIX BBIPAXKEHHM, COEPKALMX CTENIEHH ¢ PALMOHAIBHBIM MOKA3aTeNIeM;

UCIOJIb30BaTh CBOKWCTBA JIOrapu(MOB Ui peoOpa3oBaHus Jorapu(pMUUIECKUX BbIpaKEeHUH;

cBOOOJTHO ONEPUPOBATH MOHATUAMMU: UPpPALMOHATIBHBIE, TOKa3aTeIbHbIC U JOrapupMHUUECKUE YPaBHEHHSI, HAXOIUTh UX PEILIEHUS C
IIOMOILIBI0 PABHOCWIBHBIX IIEPEX0I0B UIIU OCYILECTBIIAA IPOBEPKY KOPHEH;

MPUMEHATh OCHOBHBIE TPUTOHOMETpUUECKUE (GOPMYIIBbI I TpeoOpa3oBaHusl TPUTOHOMETPUUECKUX BbIPAXKEHUH;

cBOOOJTHO ONEPHPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YPaBHEHHE, TPUMEHATh HE0O0X01uMble (POPMYIIBbI [T PELLICHHUsI OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX YPAaBHEHU;



MOJICIIUPOBATH pealIbHbIC CUTYAllMU Ha S3bIKE alreOphl, COCTABIIATH BHIPAXKEHHSI, YPABHEHUS, HEPABEHCTBA 110 YCIOBHUIO 33/1a4H,
HCCIIEI0BATh MMOCTPOCHHBIE MOJIEIIH C UCTIOJIb30BaHUEM alllapaTa aireophl.

DyHKIUHN U TPaQUKH:

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: (PYHKIUS, CIIOCOOBI 3a1aHusl (PYHKIMH, B3aUMHO 00OpaTHbIe (QYHKINH, KOMIO3HLUsS (QYHKIUH, rpaduk
(GyHKIMY, BBITIOTHSTH dJIEMEHTapHBIE TPeoOpa3oBaHus rpaduKoB () yHKITHIA,

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: O0JIACTH OMPEACTICHUS U MHOYKECTBO 3HAYCHUN (QYHKINH, HYTH (YHKIHH, TPOMEKYTKA
3HAKOMOCTOSTHCTBA,;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: YETHBIC 1 HEUETHBIE (DYHKIIUH, TIEPHOANYECKHE (YHKIIUH, TPOMEKYTKH MOHOTOHHOCTH (YHKITHH,
MaKCUMYMBI I MUHUMYMBI (DyHKIIMH, HanOoJIbIlIee U HAaNMEHBIIIee 3HaueHne (PYHKIIMH Ha TIPOMEKYTKE;

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: CTETIEHHAst (QyHKINS ¢ HATYPAJIbHBIM U IIETIBIM TI0Ka3aTeseM, rpaduK CTeTeHHON (QYHKITHH C
HaATYpaJIbHBIM H IEJIBIM MTOKa3aTeieM, TpaduK KOpHs N-0i cTereH: Kak (GyHKIH 0OpaTHOM CTETIEHN C HaTYpalbHBIM ITOKa3aTeleM;

OTIEPHPOBATH TIOHATHSIMH: JIMHEHHAS, KBaJ[paTHIHAast U APOOHO-THHEHHAas! (PYHKIIMHU, BBITOJIHATH AJIEMEHTAPHOE MCCIIeIOBAHNE H
MIOCTPOCHHE UX TPaPHUKOB;

cBOOOJTHO OTIEPHPOBATH TIOHATHIMH: TIOKa3aTeNbHAs U JIorapupMuIecKas GyHKIINH, UX CBOWCTBA U Tpa(yKH, UCTIONB30BaTh X rpaduku
JUISl pEIIEHUS] YPAaBHEHUH;

cBOOOJTHO OTIEPHPOBATH TIOHATHIMHA: TPUTOHOMETPUIECKasi OKPYKHOCTh, ONIPEIeTICHHE TPUTOHOMETPUIECKUX (DYHKIIMIA YHCIOBOTO
apryMeHTa;

UCIOJb30BaTh TpapUKKN PyHKIMH U1 MCCIeI0BaHUs IPOLIECCOB U 3aBUCUMOCTEH MPH PEIIEHUH 3aJad U3 APYTUX YUYEeOHBIX IPEIMETOB U
peanbHON )KU3HHU, BBIpaKaTh (POpMyIaMH 3aBUCUMOCTH MEXKIY BEJIMUYNHAMY;

Hayana MmaTeMaTH4ecKoro aHaian3a:

cBOOOJIHO ONEPUPOBATH MOHATHAMHU: apu(MeTHUECKas U TeOMETPHUECKas IPOrpecchst, 0ECKOHEUHO yObIBarolIasi FeOMETPHUECKast
IIpOrpeccus, JIMHEHHBIN U SKCIIOHEHIUAIBHBINA POCT, (JOpMYyIIa CII0KHBIX IPOLIEHTOB, UMETh MPEICTaBIEHUE O KOHCTAHTE;

HCIOJIb30BATh IPOrPECCUM Ul PELIEHUs PealbHbIX 3a/1a4 IPUKIIAJAHOTO XapaKkTepa;

cBOOOJIHO ONEPHPOBATH MOHATHAMHU: IOCIE0BATEIBHOCTD, CIIOCOOBI 3aJaHUs II0CIEJ0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE
II0CJIEI0BATEIbHOCTH, IOHUMATh OCHOBBI 3aPO’KICHHUS MaTEMAaTHYECKOTO aHAIN3a KaK aHalln3a OECKOHEUHO MaJIbIX;

cBOOOJTHO ONEPHPOBATH MOHATHAMU: HENpepbIBHbIE (PYHKIIMU, TOUKH pa3pbiBa rpaduka GyHKINH, ACUMOTOTHI Tpaguka GyHKLIUY;

cBOOOJIHO ONEPHPOBATH MOHATHEM: (DYHKIUS, HEIIPEPBIBHAS HA OTPE3KE, IPUMEHATh CBOMCTBA HENPEPhIBHBIX (DYHKLUH /1715 pelieHus 3a1a4;

cBOOOJIHO ONEPHPOBATH MOHATHAMMU: IIEpBasi U BTOpasi MPOU3BOIHbIE (PYHKIIMHU, KacaTedbHas K rpaduKy QyHKINU;

BBIUUCIIATH IPOU3BOJHBIE CYMMBI, IPOU3BEICHHS, YACTHOTO M KOMIIO3ULIUY JIBYX (DYHKIMI{, 3HaTh MPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKLIUMT;

UCIOJb30BaTh T€OMETPUUYECKUN U (PU3UUECKUI CMBICT MPOU3BOJHOM /ISl peLlIeHHs 3a1au.

MHoKecTBA M JIOTHKA:

cBOOOJTHO ONEPHPOBATH MOHATHIMHU: MHOXKECTBO, OTIEpallMU HaJl MHO)KECTBAMHU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnmapar AJs ONMMCaHUs PealbHbIX MPOLIECCOB U SBJICHUH, IPU PELICHNUH 33/1a4 U3 IPYTUX
y4eOHBIX MPEIMETOB;



cBOOOJTHO OTIEPHPOBATH MOHATHIMU: OTIPE/ICIIEHUE, TEOpEMa, ypaBHEHHE-CIIEICTBUE, CBOMICTBO MaTEMAaTHYECKOTO 00BEKTA, T0Ka3aTeIbCTBO,
PaBHOCHIIBHBIE YPABHEHUS U HEPABCHCTBA.

K xoHuy 06ydenust B 11 kiacce 00ydaronuiicss HOJy4uT CIEAYIOLME IPEIMETHBIC PE3YIbTATHI 0 OTJEIBHBIM TEMaM pabodell MporpaMMbl
y4eOHOTO Kypca «Anredpa v Hayajga MaTeMaTHIeCKOTO aHAIHN3ay:

Yuciia ¥ BBIYUCICHHUSA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMHU: HATYPAIBHOE U LEJI0€ YHCII0, MHOKECTBA HATYPAJIBHBIX U IIEIIBIX YHCEN, UCIOIb30BaTh MPU3HAKA
nemumoctH nenbix yucen, HOJl u HOK naTtypanbHBIX "rcen il peieHus 3a/1a4, TpUMEHITh anroputM EBkinuna;

CBOOOJHO ONEpUPOBATH MOHATHEM OCTaTKa MO0 MOJYJI0, 3aIIUChIBATh HATypaJbHbIE YUCIIA B Pa3IMUHBIX MO3UIIMOHHBIX CUCTEMAaxX
CUMCIICHHS;

CBOOOJHO ONEPUPOBATH MOHATHUAMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMILJIEKCHBIX YHCE, IPEACTABISATh KOMIUIEKCHBIE YHCIIA B
anredpanvyeckoi U TPUTOHOMETPUUYECKOU (popMe, BBITIOTHATH apu(METHUYECKHE OTIepaliii ¢ HUMH U U300paxxaTh Ha KOOPAUHATHOM IMJIOCKOCTH.

YpaBHeHUsS] M HEPABEHCTBA:

CBOOOJHO ONEpUPOBATH MOHATHUAMU: UPPALIMOHATIBHBIE, TIOKa3aTelIbHbIE U JIorapu(MUuecKue HepaBeHCTBA, HAXOAUTh UX PEIIEHUs C
ITOMOIIIBI0 PAaBHOCWIBHBIX IIEPEX0/IOB;

OCYILIECTBIISATH OTOOP KOPHEN IPU PEIIEHUH TPUTOHOMETPUYECKOTO YPAaBHEHUS;

CBOOOJHO ONEpUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO, MPUMEHATH HEOOX0AUMbIE (OPMYJIBI JUI PEIICHNS OCHOBHBIX THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJHO ONEpUPOBATH MOHATHUAMU: CUCTEMA U COBOKYITHOCTb YPAaBHEHUN U HEPABEHCTB, PAaBHOCUJIbHBIE CUCTEMBI M CUCTEMBbI-CIICACTBHSI,
HAXOJUTh PEIICHUsI CUCTEMBI U COBOKYITHOCTEH pallMOHAIbHBIX, UPPAIlMOHATIBHBIX, T0OKA3aTEIbHBIX U JOrapu(pMUYECKUX YpaBHEHUN U
HEPaBEHCTB;

pelaTh palroHalbHbIe, UpPalMOHANIbHBIE, TOKa3aTeNbHbIE, IOTapU(PMUUECKUE U TPUTOHOMETPUUECKHE YPaBHEHUSI U HEPABEHCTBA,
coJiepKaliue MOIYJIA U TapaMeTphl;

MPUMEHSTH rpaguuecKre METO Ikl Ul PEIICHUs YpaBHEHUN 1 HEPaBEHCTB, a TAaKXKe 3a/a4 C mapaMeTpaMu;

MOJENTUPOBATH PeabHbIe CUTYAIMH Ha SI3bIKE alreOpbl, COCTABIISThH BHIPAXKEHUS, YPAaBHEHHUSI, HEPABEHCTBA U MX CUCTEMBI 10 YCIOBHUIO
3aJlauM, UCCIIeI0BATh MOCTPOSHHBIE MOJIENIH C MCIIOJIB30BaHUEM arrapaTa aareOpbl, HHTEPIPETUPOBAThH MOJTYyYEHHBIN pe3ysIbTar.

DOYyHKUUH U TPaPUKU:

CTPOUTH rpaQUKu KOMIO3UINH (PYHKIIUIN C TOMOIIBIO SJIEMEHTAPHOTO UCCIIETOBAHUS M CBOMCTB KOMITIO3HUIIMU IBYX (DYHKIUA;

CTPOUTH FT€OMETPUYECKHE 00pa3bl YpaBHEHH U HEPABEHCTB Ha KOOPAMHATHOM MJIOCKOCTH;

CBOOOJHO OMEpPUPOBATH MOHATUAMU: TPaUKH TPUTOHOMETPHUECKUX (PYHKIIUK;

MPUMEHTHh PYHKIUU AJI1 MOJACTHUPOBAHUS M UCCIEIOBAHUS PEaTbHBIX MPOILIECCOB.

Havana maTteMaTn4ecKkoro aHajim3a:

UCIOJb30BaTh MPOU3BOHYIO IS MCCIEI0BaHUs (YHKIIMU HA MOHOTOHHOCTh U SKCTPEMYMBI;

HaXOJUTh HAUOOJbIIIEe U HAaUMEHbIIIee 3HaYeHHS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;



HCII0JIb30BATh IIPOU3BOIHYIO JUI HAX0XKICHHSI HAWTYYILEro pelieHUs B IPUKIIAHBIX, B TOM YUCIIE COLIMAIbHO-DPKOHOMUYECKHX, 3aJauax,
JJIs1 OIIPEZIEIIEHHSI CKOPOCTH U YCKOPEHHSI IIPOoIiecca, 3alaHHOTo (hOpMyIIOH MU rpaduKoM;

cBOOOJTHO OTIEPHPOBATH MOHATHIMHU: TIEPBOOOpa3Hasi, ONpeACIEHHBIN HHTErPal, HAaXOIUTh EPBOOOPA3HBIE JIEMEHTAPHBIX (PYHKIUN U
BBIYMCIATH UHTErpal 1o popmyine Herorona-Jlelbuuna;

HAXOJUTh TUIOUIA/IU TUIOCKUX (PUTYp U 00BEMBI TENI C TIOMOIIBIO HHTETPAIa;

MMETh IPEJCTABIEHNE O MaTEMAaTHYECKOM MOJIEJIMPOBAHUM HA IIPUMEpE cocTaBIeHUs U HepeHIIMATbHBIX YpaBHEHUII;

permaTh NPUKIAJHBIE 33/1a91, B TOM YUCIIE COIMATIBHO-?KOHOMHYECKOTO U (PU3MUECKOTO XapaKTepa, CPeACTBAMU MAaTEMaTHIECKOTO
aHaIu3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosunyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (uudposbie)
n/n NPorpamMmbl Bcero Komrpoapueie | lpakrireckue oOpa3oBaTtejibHbIE
padoTsI padoThbI pecypebi
MHOK€ECTBO AEHCTBUTEIBHBIX YHACEIL.
1 MHorounensl. PanmoHanbHble YpaBHEHHS U 24 1
HepaBeHcTBa. CHCTEMBI IMHEMHBIX
YpaBHEHUU
2 Oynkuuu u rpapuku. CreneHHas 12 1
(GYHKIMS C LIeTBIM [TOKa3aTeleM
3 ApubmMeTrnueckuii KOpeHb N-0it 15 1
crenenu. ppamnmroHanbHble YypaBHEHUS
4 [TokazarenpHas QyHKITHSA. 10 1
[TokazaTenbHble ypaBHEHUS
5 Jlorapudmudeckas GyHKITUS. 18 1
Jlorapudmuueckne ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHU U 29 1
YpaBHEHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCHH 10 1
HenpepsiBHbie QyHKITNH.
8 20 1
IIpousBogHast
9 [ToBTOpEHUE, 0000IICHNE, 5 2
cUCTeMaTu3alus 3HAaHUI
OBUIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOI'PAMME




11 KJIACC

KoauuecTBo 4acoB DJIeKTPOHHBbIE
N HaumeHoBaHue pa3ie/ioB U TeM Kontpo (uudposbie)
n/n NnmporpaMmmbl Beer JBbHbBIE HpaKTI/I‘{ Oﬁpa3OBaTeJ'II)HI)Ie
paboTsI ecKne padoThl pecypesI

1 I/IccneIEOBaHHe (YHKIIUH € TTOMOTIIBIO 29 1

MTPOU3BOTHOM
2 [TepBooOpa3Hasi ¥ MHTETpAI 12 1

I'padmku TpUTOHOMETPUIECKHIX

3 ¢byukuuil. Tpuronomerpuieckue 14 1

HEPaBCHCTBA
4 HppanmonaibHbIe, MOKa3aTeIbHbIC U 24 1

sorapuMudecKkue HepaBeHCTBA
5 Kommiekcubie uncna 10 1
6 HarypanbHbie u 11e1b1e uyncia 10 1

Cucrembl parMoHaIbHbBIX,

7 HMPPAIMOHAIBHBIX IMOKA3aTEeIbHBIX U 12 1

Jorapu(MUUECKUX YpaBHEHHM
8 3amauu ¢ mapamMeTpaMu 16 1
9 [ToBTOpEHME, O60§IHCHI/I€, 16 2

cUCTeMaTH3aIlus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 136 10 0

I[TPOTPAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnnuyecTBo yacos Jlat DJIEeKTPOHH
i) Tema ypoxa Be Kontpo Mpaktus | a ble HudpoBbIe
JIbHbIE o0pa3oBaTe/ibHbIE
ero paGoThI ecKne padoThl HU3yYeHUS pecype
MHO3K€eCTBO, ONepaIuy HaJl 1
MHO>KECTBAMHU U UX CBOICTBA
Huarpammel Diinepa-Benna 1
[IpuMeHeHne TeopeTnKo-
MHO>KECTBEHHOTO arrapaTa JiIsl peleHUs 1

3aga4

Parmmmonansueie yncia. OOBIKHOBEHHBIE
U JecATUYHBIE JPOOU, TPOLIEHTHI, 1
OCCKOHEYHBIC MTEPUOUUCCKHE TPOOH

Panmonansueie yncina. OOBIKHOBEHHBIE
U JIECATUYHBIC IpOOH, TTPOLICHTHI, 1
OCCKOHEYHBIC MTEPUOUUECKHE TPOOH

[Ipumenenue npoOeii U MPOLIEHTOB IS

perieHus MPUKJIAIHBIX 33724 1
[Ipumenenue npoOeii U MPOLIEHTOB IS 1
penieHus MPUKJIAIHBIX 337124
JlelicTBUTEIIbHBIC YHCIIA. 1
PanvioHansHbBIE 1 HppalMOHATBHBIC YUCITA
ApubdmMeTnueckue orneparuu ¢ 1
JNEHCTBUTEIbHBIMU YHCIAMU
Monynb AeMCTBUTEIBHOTO YHCIIA U €r0 1

CBOMCTBA

[TpubnmkEHHBIE BRIYUCIICHUS, TIPABUIIA
OKpYTJICHHUS, IPUKUKA U OLIEHKA PE3yJIbTaTa 1
BBIUMCIIEHUH




OCHOBHBIE MCTOABI PCHIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHBIE MCTOABI PCIICHUSA LCJIbIX U
JIPOOHO-PANMOHAIBHBIX YPaBHEHUH U
HEPABEHCTB

OCHOBHEBIE MCTOABI PCIICHUS TCJIbIX U
TpOOHO-palIMOHATIFHBIX YPABHEHUH U
HEPABEHCTB

MHOro4eHsl OT OJAHON NEPEMEHHOM.
Jlenenue MHOTo4sIeHa Ha MHOTOYJIEH C
octaTtkoM. Teopema besy

MHorousieHsl ¢ HeIbIMUA
koa¢bdunmentamu. Teopema Bueta

Pemenue cucteM TMHEMHBIX YpaBHEHHI

Pemenue cucteM JTMHEMHBIX YpaBHEHHI

Marpuiia cucTeMbl JIMHEHHBIX
ypaBHeHUH. OnpenennuTesib MaTpUIbl 2X2,
€ro TeOMEeTPUYECKUI CMBICI U CBOICTBA;
BBIYHCIICHUE €r0 3HAYCHUS

Onpenenurenb MaTpULBI 2X2, €ro
reOMETPHYECKUN CMBICT M CBOMCTBA;
BBIYHCIICHUE €T0 3HAYCHUS

HpI/IMCHeHI/IC OIIPCACIINTCIIA IJIA
PCHICHUA CUCTCMBI JIMHEHHBIX ypaBHeHI/Iﬁ

Pemenne MMPUKIIAJHBIX 3a1a4 C
MMOMOIIIBIO CUCTEMBI JIMHEMHBIX ypaBHCHI/Iﬁ

Pemenne MMPUKIIAJHBIX 3a1a49 C
MIOMOIIIBIO CUCTEMBI JIMHEMHBIX ypaBHCHI/Iﬁ

KonTposnpHast paboTa: "PannonanbHble




ypaBHEHHU U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

OyHKIWMSA, CII0COObI 3a1aHusT (PYHKIIHH.
B3anmuo o6parnbie pynkuun. Kommosumms

b yHKIHHA

I'padux GyHKIMH. DIEMEHTapHbIE
npeoOpa3oBaHusl rpa@UKOB QYHKIUN

OO6nacTh onpeesieHnsi 1 MHOXKECTBO
3HaueHu# ¢pynkuuu. Hymu pyHkumm.
[IpomexyTKkH 3HaK NOCTOSTHCTBA

UYErHble 1 HEUETHBIE PYHKIUU.
[lepuognueckue pynkuuu. [Tpomexyrku
MOHOTOHHOCTH (YHKLIHU

MakcuMyMBbl 1 MUHUMYMBI (DYHKITHH.
HauOoisiiee 1 HannMeHbIlIee 3HAUCHNE
(YHKIIUM HAa TIPOMEKYTKE

Jluneiinas, KBaJpaTuyHas U JpoOHO-
JTUHEWHast GyHKITIH

DJIEMEHTapHOE UCCIIEIOBAHUE U
MMOCTPOCHUE IPadUKOB ITUX (PYHKITHI

DJeMEeHTapHOE UCCIIEIOBAaHHE U
MMOCTPOCHUE IPaPUKOB ITUX (PYHKITHI

CreneHsb ¢ LEJIBIM IToKa3aTeiaeM. bruHoMm
HrroTtona

CreneHsb ¢ LEJIBIM IToKa3aTeiaeM. bruHoMm
HrroTtona

CreneHHast GyHKLUS C HATYpPaJIbHBIM U
1esbIM nokasareneM. E€ cBoiicTBa u rpaduk

KontpoabHag padora: "CrenenHas
p p
¢ynkuus. E€ cBoiictBa u rpaduk"

ApupmeTrueckuii KOpeHb
HaTypaJIbHOM CTENEHU U €r0 CBOKWCTBA




ApupmeTrueckuii KOpeHb
HAaTypaJIbHOMU CTEIIEHU U €r0 CBOMCTBA

[IpeoOpa3oBaHms YUCITOBBIX
BBIPAXKECHUM, COJICPIKAILUX CTEIIEHU U KOPHH

[IpeoOpa3oBaHms YUCITOBBIX
BBIPAXKEHUM, COJIEPKALLNX CTEIIEHU U KOPHH

[IpeobpazoBaHust YHCIOBBIX
BI)Ipa)KeHI/II\/JI, CoACpKaMX CTCIICHN U KOPHU

HppaumonaibHbIe ypaBHEHHUS.
OCHOBHBIE METO/IbI PELLICHUS
MPPALMOHAIBHBIX YPABHEHUN

HppaumonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IBI PEIICHHUS
MPPALMOHAIBHBIX YPABHEHUN

HppaumonaibHble ypaBHEHHUS.
OcHOBHBIE METOBI PELLIECHUS
UPPALMOHAIBHBIX YPABHCHUN

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELLICHUU
MppallMOHAJIbHBIX YPABHEHHM

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppallMOHAIILHBIX YPAaBHEHHIM

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
UppalMOHAIILHBIX YPABHEHHM

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
UppallMOHAIILHBIX YPABHEHHM

CgoiicTBa u rpaduk KOpHs N-oi
CTENeHU KaK (yHKIIMHU OOpaTHOM CTENEHH C
HaTypaJbHbIM MTOKa3aTelIeM

CBoiicTBa u rpaduk KopHs N-oif
CTEINEHH KaK (YHKIIUN 0OpaTHOM CTENEeHH C
HAaTypPaJIbHBIM [I0Ka3aTeJIEM

KonTtposnpHast padota: "CBolicTBa




rpaduK KOpHs N-0ii CTETICHHU.
WppanmonaibHble ypaBHeHUs"

Crenenb ¢ pallMOHAIbHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

Crenenb ¢ pallMOHAIbHBIM
IIOKa3aTelieM U €€ CBOMCTBA

Crenenb ¢ pallOHAIBHBIM
IIOKa3aTeJieM U €€ CBOMCTBA

[TokazarenbHas pyHKUUSA, €€ CBOMCTBA
u rpaduk

Ucnonb3oBanue rpaduka QyHKIUN A5
penieHus: ypaBHEHUI

Ucnonb3oBanue rpaduka QyHKIUN A5
peuieHus: ypaBHEHUI

[ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE
METO/Ibl pEIIeHUsI TOKA3aTeIbHbIX YPaBHEHUN

[ToxazarenbHbie ypaBHEHUSI. OCHOBHbBIE
METO/Ibl peIIeHUsI TOKA3aTeIbHbIX YPaBHEHUN

[TokazaTtenbHbie ypaBHEeHHS. OCHOBHBIE
METO/Ibl peIIeHUsI T0KA3aTeIbHbIX YPaBHEHUN

Kontponbhas padota: "[lokazarenpHas
¢bynaknus. [TokazarensHble ypaBHEHUS"

Jlorapudwm uuncina. CBoiicTBa
sorapudma

Jlorapudm yucna. CoiicTBa
nmorapudma

Jlorapudm yucna. CoiicTBa
norapudpma

JlecATUUHBIE U HATypaJbHbIE
sorapumsl

JlecaTUUHBIE U HATypaJbHbIE
sorapupmsl




[IpeoOpa3oBanme BEIpa)KEHUH,
coJIep KaIUX JOTApH(PMBI

[IpeoOpa3oBanme BEIpa)KEHUH,
coJIeprKaluX Jorapudmol

[IpeoOpa3oBanme BEIpa)KEHUH,
coJIeprKaluX Jorapudmol

Jlorapudmuueckas GyHKIus, €€
CBOMCTBA U rpaduk

Jlorapudmuueckas GyHKIus, €€
CBOMCTBaA U rpaduk

Ucnonb3oBanue rpaduka QyHKIUN A5
penieHus: ypaBHEHUI

Ucnonb3oBanue rpaduka QyHKIUM A5
peuieHus: ypaBHEHUI

Jlorapudmudeckue ypaBHCHHS.
OCHOBHBIEC METO/IbI PEIICHHSI
norapu(MHUIECKUX YPaBHEHUH

Jlorapudmuueckre ypaBHEHUSI.
OCHOBHBIE METOIbI PELLICHUS
Jorapu(pMUUECKUX YpaBHEHHM

Jlorapudmuueckre ypaBHEHHUSI.
OcCHOBHBIE METOIbI PELICHUS
Jorapu(pMUUECKUX YpaBHEHHIA

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(MUUECKUX YpaBHEHHMA

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
Jorapu(MUUECKUX YpaBHEHHMA

KonTponeHas padoTa:
"Jlorapudmuueckas GyHKIHSL.
Jlorapupmuueckue ypaBHeHus"

CI/IHYC, KOCHHYC, TAHI'CHC U KOTAHI'CHC
YHUCJIOBOI'O aprymcHTa




CuHyc, KOCHHYC, TAHT'€HC U KOTAHT€HC
YHUCJIOBOI'O apryMEHTa

ApKCUHYC, apDKKOCUHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

ApKCUHYC, apKKOCHUHYC U apKTaHI'€HC
YHUCJIOBOI'O apryMEHTa

Tpuronomerpudeckas OKpyKHOCTb,
OTpe/ieNIeHue TPUTOHOMETPUYECKUX (QYHKIUI
YHUCJIOBOI'O apryMEHTa

Tpuronomerpudeckast OKpyKHOCTb,
oTpe/ieNieHue TPUTOHOMETPUYECKUX (QYHKIUI
YHUCJIOBOIO apryMEHTa

OCHOBHBIE TPUTOHOMETPUIECKHE
(bopMyIbI

OCHOBHBIE TPUTOHOMETPUYECKHE
hopmyIBI

OCHOBHBIEC TPUTOHOMETPUIECKHE
hopmyIBI

OCHOBHBIEC TPUTOHOMETPUIECKHE
hopmyIIbI

[IpeoOpa3oBaHKe TPUTOHOMETPUUECKUX
BBIPAKCHUI

[IpeoOpa3oBaHue TPUTOHOMETPUUECKUX
BBIPKCHUI

[IpeoOpazoBaHme TPUTOHOMETPUUECKUX
BBIPKCHUI

IIpeoOpa3oBaHre TPUTOHOMETPUUECKUX
BBIpAKECHUN

Pelrenre TpUroHOMETPUYECKUX
YpaBHEHUI

Perenre TpUroHOMETPUYECKUX
yYpaBHEHUH




Pewrenne TpuroHOMETpUYECKUX

6 ypaBHEHHH
Pemienne TpuroHOMETpUYECKUX
7 ypaBHEHU I
Pemienne TpuroHOMETpUYECKUX
8 ypaBHEHHI
Pemienne TpuroHoMeTpUYECKUX
9 ypaBHEHHH
Pemnienne TpuroHOMeTpUYECKUX
00 ypaBHEHHHA
KonTponbHas pabora:
01 "TpUroHOMETpPUYECKUE BBIPAKEHUS U
TPUTOHOMETPUYECKUE YPAaBHEHUS"
IlocnemoBaTenLHOCTH, CIIOCOOBI
02 3aJaHusg HOCHeJI?BaTeHBHOCTefI. Meton
MaTEeMaTH4e€CKON MHAYKLIHH
MOHOTOHHBIE U OTPaHUYEHHbIE
03 rocienoBarenbHocTu. Mctopus ananuza
OECKOHEYHO MaJIbIX
04 Apudmernueckas nporpeccus
05 ['eomeTrpuueckas nporpeccust
BbeckoneuHo yObIBaroras
06 TreOMETPHUUECKas IPOTPECCHSI
CyMMa 6eckOHEeuHO yObIBaOLIEH
07 reOMETPUYECKON POTrPECCHH
JIMHENHBIN U DKCIIOHEHIIUAJIBHBIA POCT.
08 Uucno e. @opMyna CI0KHBIX IPOLEHTOB
JIMHENHBIN U SKCIIOHEHIMAIIBHBINA POCT.
09 Uucno e. @opMyna CI0KHBIX IPOLEHTOB

Hcnons3oBaHue mporpecCuu 1Jist




10

pELICHUS pealibHbIX 3aJ1a4 MPUKJIAJTHOTO
XapakTepa

KonTtponsHast padoTa:

11 "[locnenoBaTeIbHOCTH U TIpOrpeccun’”
12 HenpeprbiBHBIC GYHKIIUN U UX CBOMCTBA

Touka pa3pbiBa. ACUMIITOTHI I'pa)KOB
13 GbyHKIMI

CpoiicTBa (DyHKIMI HEMIPEPHIBHBIX Ha
14 OTpE3KE

CpoiicTBa (hyHKIIMI HETIPEPHIBHBIX Ha
15 OTpE3KE

MeTto1 UHTEpBAJIOB JUIsl pellIeHUs
16 HEPaBEHCTB

Meroa MHTEPBAJIOB ISl pELICHUS
17 HEPaBEHCTB

Meroa MHTEpBAJIOB ISl pELICHUS
18 HEPaBEHCTB

[IpumeHeHre CBOMCTB HEMPEPBHIBHBIX
19 GyHKIMHA U1 pelIeHus 3a1a9

[IpumeHeHre CBOMCTB HEMPEPBIBHBIX
20 GyHKIMHA U1 peIIeHus 3a1a9

[IepBas u BTOpas MpoU3BOJHBIC
21 GbyHKIIH

Ornpenenenue, reOMETPUUECKUN CMBICT
22 MIPOU3BOTHOM

Onpenenenue, GU3NYECKUN CMBICT
23 MIPOU3BOTHOM

VYpaBHeHHEe KacaTeIbHOU K TpaguKy
24 GbyHKIIH

VYpaBHeHHEe KacaTeIbHOU K TpapuKy
25 GbyHKITIHI




1 .
26 [Ipou3BoIHBIC 3JIEMEHTAPHBIX PYHKIINUN
1 .
27 [IpousBoiHbIE 371EMEHTAPHBIX PYHKLINN
1 [IponsBoaHasi CyMMBI, IIPOU3BEICHHS,
28 9aCTHOTO W KOMITO3UIIMH (YHKIUH
1 [Tpou3BoiHAS CyMMBI, IIPOW3BEACHHSI,
29 YaCTHOTO W KOMITO3UIIMH (DYHKIIUH
1 [Tpou3BoiHAS CYMMBI, IPOU3BEACHHUS,
30 9aCTHOTO W KOMITO3UIIMH (YHKIUH
1
31 Kontponpras padota: "[IponsBognas” 1
1 [ToBTOpeHue, 0600IICHNE,
32 cucTeMaTH3anus 3HaHui: "YpaBHeHHs"
1 [ToBTOpEeHue, o6o0IICHNE,
33 cucteMaruzanus 3HaHui: "OyHKImIn"
1
34 Hrorosas koHTpoJbHAs paboTa 1
1
35 Hrorosas koHTpoJIbHAs paboTa 1
1 [ToBTOpEeHuE, 0600IICHNE,
36 cUCTeMaTH3allus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 10

I[TPOTPAMME
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11 KJIACC

n/n

N

Tema ypoka

KoaudecTBO 9acoB

€ro

Be

Kontpo
JIbHbIE
padoTsI

IIpakTuy
ecKne padoThl

Jar
a
U3y4YeHHs

DJIEeKTPOHH
ble H(ppoBLIE
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHne npon3BOIHOMN K
UCCIE0BAaHUIO (DYHKIIMH HAa MOHOTOHHOCTh
U OKCTPEMYMBI

[IpuMeHeHne npon3BOIHOM K
UCCIIEIOBAaHUIO (DYHKIIMI Ha MOHOTOHHOCTh
1 SKCTPEMYMBI

[IpuMeHeHne npon3BOIHOMN K
HCCIEI0OBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh
1 SKCTPEMYMBI

[IpumeneHnne mpou3BOIHOM K
UCCIEe0BaHUIO (PYHKIINIM HA MOHOTOHHOCTh
U DKCTPEMYMBI

[IpumeneHnre mpou3BOIHOM K
UCCIIEeIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

[Ipumenenre mpou3BOIHOM K
UCCIIEeIOBAaHUIO (DYHKIIMI HA MOHOTOHHOCTh
U DKCTPEMYMBI

Haxoxaenue HaubompIiero u
HAaUMEHBIIIETO 3HAUYEHUS HEeNPEePBHIBHON
(GYHKIIMH Ha OTpe3Ke

Haxoxnenue HanOobIIero u
HaMMEHBIIETO 3HaYEeHUs HelTPePhIBHOM
(GYHKIIMU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIET0 U
HANMMCHBIICTO 3HAYCHU S HerepBIBHOﬁ




(GYHKIIMU Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAUCHUS HEPEPHIBHOMN
(GYHKIIMY Ha OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(GYHKIIMM Ha OTpe3Ke

[IpuMeHeHne npon3BOIHOM s
HaXO0X/ICHUS HaWIy4dllero peleHus B
MIPUKIIAIHBIX 3a7a4ax

[Tpumenenre mpou3BOIHOM IS
HAaxXOJKJICHUS HAMITYUIIEro PEIIeHUs B
MIPUKJIATHBIX 3a/1a9ax

[IpumeneHnre mpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3a1aHHOro GOPMYIION UITH
rpagpuxomM

[Ipumenenue Tpou3BOIHOM JIst
OTIPENICTICHUSI CKOPOCTH U YCKOPECHHS
nporiecca, 3aaHHOTo (GOPMYIION UITH
rpaguKoM

Kommnosunus ¢yHkimit

Kommnosunus ¢yHkimit

Komnozunus GpyHKImii

I'eomerpuueckue 00pa3bl ypaBHEHUN
Ha KOOPAMHATHOM IJIOCKOCTU




I'eomerpuueckue oOpa3sl ypaBHEHUN
Ha KOOPJIMHATHOM MJIOCKOCTH

KonTtposnsHas pabdoTa: "MccnenoBanue
(GYHKIUH C TOMONIIBIO MPOU3BOIHOM"

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
1epBOOOPa3HBIX

[TepBo0Opa3zHbIe FIEMEHTAPHBIX
¢dbynakuuii. [IpaBuna HaxoXaeHUS
epBOOOPa3HbIX

[TepBo0Opa3zHbIe FIEMEHTAPHBIX
¢dbynaknuii. [IpaBuna HaxoXaeHUS
epBOOOPa3HbIX

Nurerpain. I'eomeTpuyecknii CMBICT
WHTErpaja

Brruncienue onpenenéHHoro
uHTerpana no dhopmyne Herorona-Jleitoaua

Brrauciienue onpeaenéHHOTo
uHTerpaia mno ¢popmyne Herorona-Jleitoaua

[Ipumenenne uHTErpasia s
HAXO0XJACHUA IJIONIa/ied IOCKUX QUryp

[Ipumenenue uaTerpana i
HAX0XJACHHUS 00bEMOB T€OMETPUUYECKUX TEI

[Ipumepsl pemenuit
g depeHnanbHbIX YpaBHEHHH

[Tpumeps! pereHuit
g depeHnanbHbIX YpaBHEHHH

Maremaruaeckoe MOACITHPOBAHHE
peabHBIX MPOIECCOB C MOMOIIBIO
mddepeHnanbHbIX YpaBHEHUH

KontponbHast pabora:
"IlepBooOpa3Has u uarerpan”

Tpuronomerpuueckue GyHKIUH, UX




CBOMCTBA U rpauKu

Tpuronomerpuueckue GyHKIUH, UX
CBOICTBa U rpaduKu

Tpuronomerpuieckue GyHKIIUH, UX
CBOICTBa U rpaduKu

Tpuronomerpudeckne GyHKIUHU, HX
CBOICTBa U rpaduKu

Tpuronomerpuyeckue GyHKINU, UX
CBOICTBa U rpaduKu

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHIX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUIECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH € MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

OT60p KOpHEH TPUTOHOMETPUUECKHUX
YpaBHEHUH C TOMOIIbIO
TPUTOHOMETPHUECKON OKPYKHOCTH

Pemenne TPUTOHOMETPUUCCKUX
HCPaBCHCTB

Pemenue TPUT'OHOMCETPUICCKUX
HCPABCHCTB

Pemenue TPUT'OHOMETPUICCKUX
HCPABCHCTB

Pemenne TPUTOHOMCTPUYICCKUX
HCPaBCHCTB

KonTtponeHas padota: "['paduku
TPUTOHOMETPUUYECKUX (PYHKIUH.
Tpuronomerpuyeckue HepaBeHCTBA"




OcHoBHEIC MCTOAbI PCIICHUS
IMOKa3aTCJIbHbIX HCPABCHCTB

OcHoBHEIC MCTOAbI PpCHICHUS
IMOKa3aTCJIbHbIX HCPABCHCTB

OcHoBHEIC MCTOAbI pCHICHUS
IMOKa3aTCJIbHbIX HCPABCHCTB

OcHOBHEIE MCTOABI PpCIICHUS
IMOKa3aTCJIbHBIX HCPABCHCTB

OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MUIEeCKuX HEPABEHCTB

OCHOBHBIE METO/IbI PEIICHUS
Jorapu(MUIECKUX HEPABEHCTB

OcCHOBHBIE METO/IbI PEILICHUS
Jorapu(MUUECKUX HEPABEHCTB

OcCHOBHBIE METO/IbI PEILICHUS
HppallMOHAIbHBIX HEPABEHCTB

OcCHOBHBIC MCTOABI pECIICHUS
HppaiuOHAJIIbHBIX HCPAaBCHCTB

OCHOBHBIC MCTOABI pECIICHUSA
HppaluOHAJIbHBIX HCPABCHCTB

OCHOBHBIC MCTOABI pECIICHUSA
HppalliOHAJIbHbIX HCPABCHCTB

I'padmyeckue MeTobl pereHus

UppalMOHAIILHBIX YPAaBHEHHI

I'padmyeckue MeTobl pereHus

UppalMOHAIBHBIX YpPaBHEHUH

I'padpuueckue MeTO bl pelieHNs

ITOKa3aTCJIIbHBIX ypaBHeHI/Iﬁ

I'padrueckue MeTO bl peLIeHNs

IMOKa3aTCJIbHbIX HCPABCHCTB




I'padmyeckue MeTobI pemeHus
Jorapu(MUYECKUX YpaBHCHHIA

I'padmyeckue MeTOIBI pemeHUs
Jorapu()MUIECKUX HEPABEHCTB

I'padmyeckue MeTOIBI pemeHUs
Jorapu()MUIECKUX HEPABEHCTB

I'paduueckue MeToabI pemieHust
MOKa3aTeIbHbIX U JOrapu(PMHUUECKUuX
ypaBHEHUU

I'paduueckue MeToabI pemieHust
MOKa3aTeIbHbIX U JOrapuGMUUECKUX
ypaBHEHUU

I'padmyeckue MeToab! pereHus
MOKa3aTeIbHbIX U JOrapu(GMUUECKUX
HEPABEHCTB

I'pacdmyeckue MeToabl pereHus
MOKa3aTeIbHbIX U JOrapuPMUUECKUX
HEPABEHCTB

KonTtponbHas padoTa:
"UppauroHanbHble, IOKa3aTeIbHbIC U
Jorapudmudeckrue HepaBeHCTBA"

KommiekcHbie uncia. Anredpanyeckas
U TpUrOHOMeTpUYecKasi (opMbl 3aHCH
KOMIIJIEKCHOTO YHCJIa

KowmmnekcHeie yncna. Anrebpanueckas
U TpUTOHOMETpUYecKasi (JOpMbI 3aUCH
KOMIIJIEKCHOTO YHCJIa

ApupmeTrrueckue onepaum ¢
KOMIUIEKCHBIMU YHCJIAMHU

ApupmeTrrueckue oneparum ¢
KOMIUIEKCHBIMU YHCJIaMU

I/I306pa)KeHI/IC KOMIIJICKCHBIX YHUCCJI Ha




KOOPJIMHATHOM IJIOCKOCTH

N300parkeHne KOMIUIEKCHBIX YHCET Ha
KOOPJMHATHOM IMJIOCKOCTH

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMILJIEKCHOTO YHCIa

®opmyna Myaspa. Kopau n-oi
CTENEHU U3 KOMILJIEKCHOTO YHCiIa

[IpumeHeHre KOMIUIEKCHBIX YHCEN IS
pereHust GU3NIECKUX U TEOMETPUIECKUX
3a1a4

KonTponsnas pabora: "KomriiekcHbie
gucia"

HarypaneHble u niensie uyncna

HatypanbHble u nenbie yncna

[IpumeHeHue NpU3HAKOB AETUMOCTH
LEJIbIX YUCell

[IpumeHeHue NpU3HAKOB AETUMOCTH
L[EJIbIX YHCell

[IpuMeHeHne MpU3HAKOB ACTUMOCTH
nensix yncen: HOJ u HOK

[IpuMeHeHne MpU3HAKOB ACTUMOCTH
menbix uncen: HO u HOK

HpI/IMeHeHI/IC IIPHU3HAKOB ACTIMMOCTH
LEJIBIX YUCCJI: OCTATKH 110 MOIYIIHO

HpI/IMeHeHI/IC IIPHU3HAKOB ACTIMMOCTH
LEJIBIX YUCCJI: OCTATKH 110 MOYIIHO

HpI/IMeHeHI/Ie MMPU3HAKOB ACIIMMOCTU
LEJIBIX YUCCII: AJITOPUTM Esxnunaa nis
peHICHUA 3a1a4 B ICJIbIX YHUCJIaX

KonTtposnpHast padoTa: "Teopust nenbIx




yucen"”

Cucrema ¥ COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIbHBIE CHCTEMBI U CUCTEMBI-
CIICACTBUS

Cucrema ¥ COBOKYITHOCTh YPaBHEHUI.
PaBHOCHIIBHBIE CHCTEMBI U CHCTEMBI-
CIIE/ICTBHS

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHUN

OcHOBHBIE MCTOABI PECIICHUA CUCTEM U
COBOKYITHOCTEN UppalMOHaIbHbBIX
ypaBHEHUU

OCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEW MOKAa3aTEIbHbIX YPABHEHUIN

OcCHOBHEBIE MCTOABI PEIICHUA CUCTEM U
COBOKYITHOCTEH MOKAa3aTeJIbHbIX YPaBHEHHI

OcCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEH Jlorapu(pMuueckux
ypaBHEHUU

00

OcCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYITHOCTEH Jlorapu(pMuyeckux
ypaBHEHU M

01

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3a/a4 U 33734 U3
pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUs OTyISHHBIX
pE3yIbTaTOB

02

[IpumeHeHne cucTeEM K PEILIEHUI0
MaTeMaTHYeCKUX 3aJa4 1 3a/1a4 U3
pa3nuYHbIX 00acTeil HAyKH U pealbHOM
KHU3HU, UHTEPIpETalNs HOTYyIeHHBIX
pE3yJIBTAaTOB




[IpuMeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a]1a4 U3
pa3IuyYHbIX 00JaCTe HAyKU U peallbHOMN

03 KU3HU, HHTEPIPETALUS TIOTyICHHBIX
pe3yabTaTOB
KonTtponsHas padora: "CructeMbl
paIMoOHATBHBIX, HPPAMMOHATBHBIX
04 MOKAa3aTeIbHBIX U JIOTapu(PMHIECKUX
ypaBHeHHUI"
PanmonanbHble ypaBHEHHUS C
05 napameTpamMu
PanmonanbHbie HEpaBEHCTBA C
06 napameTpamMu
PanmonanbHble CHCTEMEI C
07 napaMmeTpamMu
HppannonanbHble ypaBHEHUS,
08 HEPaBEHCTBA C IMapaMeTpamMu
HppanunoHanbHbIE CUCTEMBI C
09 rapameTpamu
[TokazarenbHble ypaBHEHUS,
10 HEpPaBEHCTBA C IMapaMeTpamMu
[TokazarenbHbIe CUCTEMBI C
11 rapamMeTpamMmu
Jlorapudmuueckue ypaBHEHUS,
12 HEpaBEHCTBA C IMapaMeTpaMu
Jlorapudmuueckue CUCTEMBI C
13 rapameTpamu
TpuroHomeTpuyecKkue ypaBHEHHUS C
14 napaMeTpamu
TpuronomeTpuyeckue HEpaBEHCTBA C
15 napaMeTpamu

TpI/ITO HOMCTPHUUYCCKUC CUCTCMBI C




16

napaMmeTpamu

17

[ToctpoeHue u ucciaenoBaHue
MaTeMaTHYECKUX MOJIENIEN pealbHbIX
CUTYaLMH C IOMOLIBIO YPABHEHUH C
napaMeTpamu

18

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEN PeaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPAaBHEHHUM C
rapaMeTpamu

19

[TocTpoenue u ucciaegoBaHue
MaTEMaTHYECKUX MOJIEIEN peaTbHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPABHEHHUM C
rapaMeTpamu

20

KontponpHas padora: "3amaun ¢
napamerpamu’

21

[ToBTOpEeHue, 0600IICHNE,
cucTemMaTu3anus 3HaHuii: "YpaBHeHus"

22

[ToBTOpEeHue, 06o0IICHNE,
cucTeMaTu3anus 3HaHuil: "YpaBHeHus"

23

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTu3alus 3HaHui: "YpaBHEHHUS.
CucrteMbl ypaBHEHHIT"

24

[ToBTOpEeHUE, 0600IICHNE,
cuctemaTusanus 3Hanui: "HepaBenctpa"

25

[ToBTOpEHUE, 0000IICHNE,
cucrtemaTusanus 3Hanuil: "HepaBenctpa"

26

[ToBTOpEHUE, 0000IICHNE,
cucreMmarusanvs 3Hauui: "HepaBeHncrsa"

27

[ToBTOpEHue, 060061IeHNE,
cucremMaru3anus 3HaHuii: "[IpousBoaHas u
e€ npuMeHeHue"

[ToBTOpenue, 060061IeHNE,




28

cucreMmarusauus 3Hanui: "IIpousBoaHas u
e€ npumeHeHue"

[ToBTOpEHue, 06001ICHNE,
cucremarusanus 3Hanuii: "[IpousBoaHas u

29 N "
e€ MprMeHeHHe
[ToBTOpEenue, 06001ICHNE,
30 cucreMarusanus 3Hanui: "MHTerpan u ero
npuMeHeHue"
[ToBTOpenue, o6odIIEHNE,
31 cucreMarusanus 3HaHui: "O@yHkuun"
[ToBTOpEeHue, 0600IICHNE,
32 cucremMaTu3anus 3HaHui: "OyHKIIn"
[ToBTOpEeHue, 0600IICHNE,
33 cucremMaTn3anus 3HaHui: "OyHKImIn"
34 Hrorosas koHTpoJbHAs paboTa 1
35 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpEeHue, 06o0IICHNE,
36 cUCTeMaTH3aIlus 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 10

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

Maremaruka: anredpa 1 Hauajga MaTEMAaTHYECKOTO aHaIN3a, TeoMeTpus. Anredpa 1 Hadana MmaTeMatudeckoro ananusa.10-11 kmaccer:yueo.
I 001eoOpa3oBaT. opraHu3anuii:6a3ossiid u yrayon. yposuau/[LL.A.Anmumos, FO.M.Komsrun, M.B. Tkauesa u jap.].-3-e u3a.-M.: [Ipocsemenue,
2016.

METOAUYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. bubmuoreka [TOK https://m.edsoo.ru/

2. 37IeKTUBHBIE Kypchl 110 Matematuke http://metodist.lbz.ru/iumk/mathematics/ec.php

3. HUHTCTPHUPOBAHHBIC ITPOCKTHI IO MATEMATUKE U

undopmaruke http://metodist.lbz.ru/iumk/informatics/ec.php

4. Beepoccuiickast OJMMITHAA IIKOJILHUKOB Mo MaTeMatuke http://old.math.rosolymp.ru/

5. KoJuteKnust HHTEpaKTHBHBIX MYJIbTUMEINA-KOMIIOHEHTOB JUTsl pabOTHI Ha

MHTEPAKTUBHOM Hocke «MaTtemaruka: ctepeomerpus, 10-11 kmaccel s
Windows» http://physicon.ru/courses/catalog/30/36/320/2637/



