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MNOACHUTEJIbBHAS 3AIINCKA

VYueOHblll Kypc «AureOpa W Hauvana MaTeMaTHYECKOTO aHAIM3a» SBISAETCS OJHUM U3
HanboJiee 3HAYMMBIX B TPOrpaMMe CpPEIHEro oOmmero oOpa3oBaHUs, IMOCKOJIbKY, C OJHOMN
CTOPOHBI, OH 00€CIIeYMBAET MHCTPYMEHTAIbHYIO 0a3y JUIsl H3Y4EHUs BCEX €CTECTBEHHO-HAyYHbIX
KYpPCOB, a C IPYTrOil CTOPOHBI, POPMHUPYET JTOTUIECKOE U aOCTPAKTHOE MBIIIIJICHHE 00YJArOIIUX Csl
Ha YypOBHE, HEOOXOAMMOM JJsi OCBOCHHMsS HWH(POPMATUKH, OOILIECTBO3HAHMS, WCTOPHH,
CJIOBECHOCTH M JAPYrMX JIUCHMIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaroluecs
OBJIQ/IEBAIOT YHUBEPCAIbHBIM S3BIKOM COBPEMEHHOM HayKH, KOTOpas (OpMyIHpYeT CBOHU
JOCTIKEHUS] B MaTEMaTU4IeCcKol Gopme.

VYueOHbIN Kypc anreOpbsl M Hayal MaTeMaTHUYECKOTO aHalIM3a 3aKJIAIbIBACT OCHOBY IS
YCIIEIIHOTO OBJIaJICHUs 3aKOHAMH (PU3HUKH, XUMHUH, OMOJIOTUH, TOHUMAHHsI OCHOBHBIX TE€HAECHIIUH
pa3BUTHS SKOHOMUKH M OOIIECTBEHHOHN JKU3HH, MO3BOJSET OPUEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMITBIOTEPHBIX TEXHOJOTHSX, YBEPEHHO MCIIONB30BaTh MX IS JaJbHEUIIEro
00pa3oBaHus U B MOBCEIHEBHON XKU3HU. B TO ke BpeMs oBnajieHue aOCTPAaKTHBIMU U JIOTHYECKU
CTPOTMMH KOHCTPYKLIMSAMH alNreOpbl 1 MaTeMaTHYeCKOI0 aHajIu3a pa3BUBACT YMEHUE HAaXOIUTh
3aKOHOMEPHOCTH, 0OOCHOBBIBaTh UCTUHHOCTbD, IOKa3bIBATh YTBEPHKAECHUS C IOMOILBIO HHAYKIHH
U pacCyXJ1aTh JACTyKTUBHO, MCIIOIb30BaTh 0000IIEHNE U KOHKPETU3AINI0, a0CTparupoBaHue H
aHaJoruio, GopMUpyeT KpeaTUBHOE U KPUTUYECKOE MBIIIIICHHUE.

B xone m3yueHus ydeOHOro kypca «AiredOpa M Hayajga MaTeMaTHYECKOro aHaIU3a»
oOyyaromuyecs: MOJy4aloT HOBBIM ONBIT pEIIeHUs NPUKIATHBIX 3aa4, CAMOCTOSITEIBHOIO
MOCTPOCHHUS MAaTEeMaTHYECKUX MOJEeH peajbHbIX CHUTYallUid, MHTEPIPETAlUud I0Jy4eHHBIX
pelIeHHi, 3HAKOMATCS ¢ MPUMEpPaMU MaTeMaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE, HAyKe H
HCKYCCTBE, C BBIJAIOIIUMUCS MaTEMaTHYECKUMH OTKPBITUSAMH U UX aBTOPaMH.

VY4ebHblli Kypc 007aJaeT 3HAYUTEIbHBIM BOCHMTATEIBHBIM IOTEHIMAJIOM, KOTOPBIN
peanmu3yercss Kak yepe3 ydueOHbIM Marepuan, crnocoOCTBYIOUIMA (OPMHUPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, TaKk MW dYepe3 cHeuuuky ydeOHOH  JAeATeNbHOCTH, TpeOyromen
NPOJOJDKUTEIPHON  KOHIICHTPAlMM  BHUMAaHUS, CaMOCTOSTENBHOCTH, aKKypaTHOCTH H
OTBETCTBEHHOCTH 32 MOJTy4YEHHBIN pe3yJbTarT.

B ocHoBe Meromuku oOyueHust anreOpe M HadalgaM MaTEeMAaTH4YECKOrO aHan3a JICKUT
NeSITeIbHOCTHBIN MPUHLIUI 00Y4EHUS.

B crpykType yueOHoro Kypca «Anredpa 1 Hadajga MaTeMaTHYECKOTO aHAIN3a» BBIICIICHBI
CJIEAYIOIINE COAEPIKATEIbHO-METOAUUECKUe JUHUU: «YHucina u BbIYMCIEHUA», «DYHKIUU H
rpadukny», «YpaBHEHHs U HepaBeHCTBay», «Hauana MaTemaTtuueckoro aHanusza, «MHOXKeCTBa U
Joruka». Bce OCHOBHBIE COJIepKaTEIbHO-METOIUUECKUE TMHUN U3yIatoTCs Ha IPOTSDKEHUH ABYX
JeT 00y4eHHUs! Ha YpOBHE CpeiHero oOmiero oopa3oBaHus, €CTECTBEHHO JIOTONHSAS IPYT Ipyra u
IIOCTENIEHHO HACBIAsCh HOBBIMM TeMaMM M pasfenamu. JlaHHbIl y4eOHBIH Kypc sBIsSeTCA
UHTETPAaTUBHBIM, NOCKOJbKY OOBEIMHSET B ceOe COJepKaHME HECKOIBKMX MaTeMaTHYeCKUX
JUCLMIUIMH, TAaKUX Kak anredpa, TPUrOHOMETPHsl, MaTeMaTHUYECKU aHaJIn3, TEOPHs] MHOXKECTB,
MaTeMaTHuyecKasi JJoruka u japyrue. Ilo Mepe Toro xak oOydaromiuecs OBIaJEBalOT BCE Ooee
IMIUPOKMM MaTeMaTH4YeCKMM ammaparoM, Yy HHUX IOCIeloBaTeldbHO (opMmupyercs u
COBEPILIEHCTBYETCSI YMEHHE CTPOUTh MaTeMaTHYECKYI0 MOJIEIb PEAIbHOM CUTyalluu, IPUMEHSTh
3HaHUS, TOJYYEHHBbIE IpPH M3YyYCHUH YUEOHOTO Kypca, JUIsl PELICHUS CaMOCTOSTEIBHO
c(hOopMyIMPOBAHHON MaTEeMaTUYECKOM 3a/1a4M, a 3aTeM UHTEPIIPETUPOBATH CBOM OTBET.

ConeprxaTenpHO-MeTOANYECKAst TUHUA «HHCa 1 BBIYMCICHU» 3aBepiIaeT (OpMUPOBaHHE
HaBBIKOB UCIIOJIb30BaHUA IEHCTBUTEIBHBIX YUCEI, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOI'O



obmero obpazoBanus. Ha ypoBHe cpemnero obmiero o6pa3oBaHus 0c000€ BHUMAHHUE yIEISETCS
(OpMUPOBAHHIO HABBHIKOB PAllMOHAIBHBIX BBIUMCICHH, BKIIIOYAIONINX B ceOsS MCMOJIB30BaHUE
pasnu4HBIX (OpM 3amMUCH YHCIAa, YMEHHE JellaTh NPUKHUIKY, BBIMOJIHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YMCIIOBBIE BBIpaKEHUS, padOTaTh C MaTeMaTHUYECKUMH KOHCTAHTaMHU.
3HaKOMBbIE 00yUYaIOIMMCSI MHOYKECTBA HATYPaAJIbHBIX, HENbIX, PAIIMOHANBHBIX U JEHCTBUTEILHBIX
YHUCeJl JAOIOJIHAIOTCS MHOXXECTBOM KOMIUIEKCHBIX 4YHCENl. B KaXKIOM U3 3TUX MHOXKECTB
paccMaTpUBalOTCSl CBOMCTBEHHBIE €My CHEIM(HUYEcKHe 3a7auyd U ONEepaliu: JeJCHUe Haleo,
ONEpUPOBAHUE OCTaTKaMH Ha MHOKECTBE LIEJBIX YHCENl, 0COOble CBOWCTBA pallMOHAJbHBIX U
UPpALMOHATIBHBIX YHCEN, apu(MeTHUYECKUE ONepaliy, a TakKe U3BJIeUeHHEe KOPHS HaTypaibHOU
CTENIEHM Ha MHOXECTBE KOMIUIEKCHBIX uucelsl. bnaronmaps mocienoBaTelbHOMY pPacHIMPEHUIO
KpYyra UCHOJb3yEeMBIX YUCEN M 3HAKOMCTBY C BO3MOXHOCTSIMM MX TPUMEHEHUS ISl PEeIICHHS
Pa3IUYHBIX 3a/1a4 GOpPMUPYETCS MPEACTABICHUE O €AUHCTBE MATEMATUKH KaK HAyKH U €€ POJI B
MOCTPOCHUHU MOJIETIEH pealbHOro MUpa, IUPOKO UCIOIB3YIOTCS 0000IIEHIE U KOHKPETU3aLU.

JIluaus «YpaBHEHUS M HEPABEHCTBA» PEAIN3YETCs Ha MPOTSIKEHUU BCEro OOyueHUs Ha
YpOBHE cpeaHero oobmiero o0Opa3oBaHus, IOCKOIBKY B KaxkaoM pasaene Ilporpammer
MPEyCMOTPEHO PEIlIeHUEe COOTBETCTBYIOIIMX 3ajad. B pesynbTate oOywaroniyecs: OBlafeBaloT
pPa3IUYHBIMU  METOJAaMHU  DPELIEHUS palMOHAIbHBIX, HPPALUOHAIBHBIX, MOKa3aTelbHbIX,
JOTapu(PMHUECKUX U TPUTOHOMETPUUYECKUX YpaBHEHUH, HEPABEHCTB U CHCTEM, a TaKXe 3a/ad,
cojepkalux napamerpsl. IlomyueHHble yMEHMsI IIMPOKO HMCHOJIB3YHOTCS MPU HMCCIEAOBAHUU
GyHKIHMI ¢ TOMOIIBIO TPOU3BOIHON, MPHU PELICHUH MPUKIATHBIX 3a7a4 U 33/1a4 Ha HaXO0XK/ICHHE
HauOOJIBIINX U HAMMEHbIIUX 3HaueHui GyHkuuu. /lanHas copep:karenbHasi TUHUS BKIIOYAET B
cebs1 Take (GOpMHpPOBAHME YMEHHUH BBIIOJIHATH PAcUEThl MO (GopMysiaM, NpeoOpazoBaHUA
paIMOHANIFHBIX, UPPALMOHAIBHBIX U TPUTOHOMETPHUYECKUX BBIPAKEHUH, a TaKKe BBIPAKEHUH,
collepKalluX cTerneHu u Jjorapudmel. braromaps wusydeHuro anreOpanyeckoro Marepuana
INPOUCXOIUT JalibHEllllee pa3BUTHE AJTOPUTMHYECKOTO U aOCTPAaKTHOTO  MBIIUICHUS
oOyyaromuxcsi, GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYKICHHUU, pabOTHl C CUMBOJIbHBIMH
dopmaMu, TpeACTaBICHUS 3aKOHOMEPHOCTEH M 3aBUCHMOCTEH B BUJE PABEHCTB U HEPABEHCTB.
Anrebpa npezaraet 3QpGeKTUBHbIE HHCTPYMEHTHI JUISl peIICHHs TPAKTHUYECKUX U €CTeCTBEHHO-
HAy4YHBIX 3aJ1a4, HATJISAHO IEMOHCTPUPYET CBOM BO3MOXHOCTH KaK sI3bIKa HayKH.

ConepxatenpHo-MeToanyeckast TUHUSA «DYHKIHUU U TpapUKH») TECHO NepeIuieTaeTcs ¢
JIPYTUMH JUHUASMHU Y4€OHOTO Kypca, ITOCKOJIBKY B KAKOM-TO CMBICIIE 33/1aéT MOCIIEeI0BaTEIbHOCTD
U3ydeHuss Mmarepuana. V3ydeHwe CTENmeHHOHW, IOKa3aTelabHOW, JiorapupMUYecKon u
TPUTOHOMETPUUECKUX (QYHKLUHN, UX CBOUCTB U rpaUKOB, UCIIOTIb30BaHUE QYHKIUH 1JIs peIICHUs
3a7a4 U3 APYrux y4eOHBIX MPEAMETOB U PEabHOM KU3HH TECHO CBSI3aHO KaK C MaTEMaTUYECKHM
aHaJIM30M, TaK U C pellICHHEeM ypaBHEHHI 1 HepaBeHCTB. [1pu 3ToM O0s1bI10€ BHUMaHKE yACTseTCs
(dbopMUPOBAaHUIO YMEHHUS BbIpaxaTh (POpMyJIaMy 3aBUCHMOCTH MEX]y Pa3IMUYHbIMU BEJIMUYNHAMH,
MCCJIeI0BaTh MOJyYeHHbIE (YHKIMH, CTPOUTHh MX Tpaduku. Marepuan 3Toi comaepKaTeIbHON
JMHHUH HAllEJICH HA Pa3BUTHE YMEHHUH U HABBIKOB, MMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHIMOCTH MEKIY
BEJIMYMHAMHU B pa3InyHOl (opme: aHAIMTHUECKOH, rpaduyeckoil u cioBecHoil. Ero uzyuenue
CIOCOOCTBYET Ppa3BUTHIO aAJTOPUTMHUYECKOTO MBIIUICHUS, CIIOCOOHOCTH K OOOOIIECHHUIO U
KOHKpETH3aIlUH, UCII0JIb30BAHUIO aHAJIOTHH.

ConepxatenpHas nuHUs «Hadana maTeMaTHueCKOro aHajln3a» IMO3BOJISIET CYIIECTBEHHO
pacCHIUPUTH KPYT KaK MAaTEMAaTHUECKUX, TAK U MPUKIAIHBIX 33/1a4, TOCTYIMHBIX 00YJarOIIMMCSI, TaK
KaK y HHUX MOSBJISETCS BO3MOXKHOCTh CTPOUTH TpadUKU CIOKHBIX (PYHKLUHN, OMpPEneNnsrTh HX
HauOOJbIIME U HAUMEHbBIINE 3HAUEHUS, BBIUUCIATH IUIOMAAN GUTyp U 0ObEMBI Tell, HAXOAUTH
CKOPOCTHM W YCKOpPEHMs ImpoleccoB. JlaHHas coaepxaTelbHas JIMHUSA OTKPHIBAET HOBBIE



BO3MO>KHOCTH ITOCTPOCHHSI MATEMaTHYECKUX MOZEIIEH PEaJIbHBIX CUTYyallui, TO3BOJISIET HAXOAUTH
HaWIydllle€ pPEIIEHUE B MPUKIAAHBIX, B TOM YHUCIIE COLHUAIbHO-DKOHOMUYECKHX, 3ajadax.
3HaKOMCTBO C OCHOBaMHM MAaTE€MaTH4YeCKOrO aHajlu3a CIIOCOOCTBYET Pa3BUTHIO aOCTPAaKTHOTO,
(OopMaNbHO-IOTNYECKOT0 U KPEATUBHOIO MBIIUIEHUS,, (POPMUPOBAHUIO YMEHUIl pacro3HaBaTh
IPOSIBJIEHUS] 3aKOHOB MaTeMaTHKU B Hayke, TEXHUKE M HMcKyccTBe. OOyuaromyecs y3HaKOT O
BBIJIAIOIINXCS pE3yabTaTax, MOJYYCHHbIX B XOJE pPa3BUTHS MAaTEMAaTUKH KaK HAyKd, U 00 ux
aBTOpax.

CopnepxxaTtenpHo-MeToAnYeCcKass JMHUA «MHOXKeCTBa M JIOTMKa» BKJIIOYaeT B ce0s
JJIEMEHTBl TCOPUM MHOMKECTB M MAaTEMAaTUYECKOM JIOTMKH. TEeOpeTHKO-MHOKECTBEHHBIC
NPECTaBICHUS] MPOHU3BIBAIOT BECh KypC IIKOJIBHOW MaTeMaTUKA M IpelyularaioT Haumbosee
YHUBEPCAJIbHBIN S3bIK, OOBEIMHSIONIMNA BCE pa3feibl MaTeMAaTUKU U €€ MPHUIOKCHHH, OHH
CBA3BIBAIOT Pa3HbIC MATEMAaTUYECKUE TUCLHUIIIMHBI U UX IPWIOKEHUA B equHoe nenoe. Iloatomy
BQXHO JIaTh BO3MOXHOCTh OOydYarolleMycsi MOHHUMaTh TEOPETUKO-MHOXKECTBEHHBIN SI3BIK
COBPEMEHHOM MaTEMATHUKH U UCIIOJIb30BATh €TI0 /ISl BBIPAXKEHUS CBOMX MBICIEN. J[pyruM BaXKHbIM
IPU3HAKOM MaTeMAaTUKM KakK HAayKd CIEQyeT MpU3HAaTh CBONCTBEHHYIO €W CTpPOrocTh
000CHOBaHUH U CJIEI0OBAHUE ONPEACIIEHHBIM MPaBUIaM IIOCTPOEHUS 10Ka3aTeIbCTB. 3HAKOMCTBO
C JJIEMEHTAMU MAaTeMaTU4YeCKOH JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTMYECKOI'O MBIIIICHUS
00y4aromuxcsi, MO3BOJSIET UM CTPOMTH CBOM PACCYXJICHUS HAa OCHOBE JIOTHUECKHX MpPaBuUII,
(dbopMHpyeT HaBBIKM KPUTUYECKOTO MBIIIICHUS.

B yueOHOM Kypce «AureOpa n Hayajla MaTeMaTHYECKOTO aHaIN3a» IMPUCYTCTBYIOT OCHOBBI
MaTeMaTHYeCKOro MOJEIMPOBAHUSA, KOTOpPblE IpPHU3BaHbl CIOCOOCTBOBATh (HOPMHPOBAHUIO
HaBBIKOB ITOCTPOEHMSI MOJIETIEN PEANIbHBIX CUTYalMil, UCCIEOBAHMSI STUX MOJENIEH C OMOLIbIO
amnmapara anreOpbl 1 MaTeMaTHYECKOTO aHalM3a, MHTEPIPETAldH TMOJTYYEHHBIX Pe3yIbTaTOB.
Takue 3amaHus BIUIETEHBI B KaXKIBIA U3 Pa3felIOB IIPOrpPaMMBI, MTOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCHONb3YeTCsl AJI pelleHUs NpUKIagHbIX 3aaad. llpu pemenun
peabHBIX MPAKTUYECKUX 3a/1a4 00yJarolrecs pa3BUBaloT HAOII0AATEIbHOCTh, YMEHUE HAXOIUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCsl, UCIOJIB30BaTh aHAJIOTHIO, 0000IIaTh U KOHKPETU3UPOBAThH
npobaemy. JlesTenpHOCTh 1O (OPMHUPOBAHMIO HABBIKOB pELICHUs MPUKIAIHBIX 3a1ad
OpraHusyercss B IIpoliecce H3y4eHHMs BceX TeM YdeOHoro Kkypca «Ausrebpa M Hadana
MaTEMaTUYECKOT0 aHAJIN3ay.

Ha u3yuyenue yueOHoro kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIIN3a» OTBOIAUTCS
272 gaca: B 10 ximacce — 136 yacos (4 waca B Heento), B 11 kiracce — 136 yacoB (4 yaca B HEZCIIO).



COJEPKAHUE OBYYEHUA
10 KUIIACC

Yucia 1 BbIYUCICHUSA

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

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

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

Apudmerndeckuii KOpeHb HaTypabHON CTEIIEHH U €T0 CBOMCTBA.

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

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

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

YpaBHeHNsI 1 HEPABEHCTBA

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

OcHOBHbBIE METO/bI PEHICHUS LEIbIX U APOOHO-pAIlOHATIBHBIX YPAaBHEHUN U HEPABEHCTB.
MHoro4ieHsl OT OJJHOW NTepeMEHHOM. JesleHre MHOTOUYJIEeHa HAa MHOTOYIEH ¢ OCTaTKOM. Teopema
Bbe3y. Muorounensl ¢ nensiMu kodpdunmentamu. Teopema Buera.

[IpeoOpazoBaHus YUCIOBBIX BBIPAXKEHUH, COIECPIKALINX CTENICHN M KOPHH.

HppauroHnanbHble ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS HPPALMOHAIBHBIX YPABHEHUN.

IToka3aTenbHble ypaBHEHUsI. OCHOBHBIE METO/IbI PEILIECHUS [TOKA3aTEIbHBIX YPABHEHUM.

[IpeoOpazoBanHne BEIpaKEHHIA, COACPKALINX JTOTApU(MBI.

Jlorapudmuueckue ypaBHeHUs. (OCHOBHBIE METONbI PEIICHUS JIOTapU()MUUECKUX
YpaBHEHUH.

OcHoBHble TpHUroHOMeTpuueckue Qopmynsl. [IpeoOpasoBaHne TPUTOHOMETPUUECKHUX
BBIpAKCHUI. Pelllenre TpUroHoMeTpu4eCKuX ypaBHEHU .

Pemienne cucrem JMHEHMHBIX ypaBHEHUM. Marpuua CHCTEMbl JIMHEHHBIX YPaBHEHUU.
Onpenenurenb MaTpullbl 2X2, €ro Te€OMETPUYECKH CMBICI W CBOMCTBA, BBIYMCIEHUE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEICIIUTENS I PEIICHNs CUCTEMbI JIMHEHHBIX YpaBHeHMI. Pemenne
MPUKJIAAHBIX 337a4 C IOMOIIBIO CUCTEMBI JIMHENHBIX ypaBHEHHUM. VccnenoBanre noCcTpoOeHHOM
MOJIEJIU C TOMOILIbIO MATPHI] U ONPEACIIUTEINEH.

[TocTpoeHne mMaTeMaTHYECKUX MOJIENIEH pealbHOW CUTYallMU C MOMOUIBI0O YpPAaBHEHHU U
HepaBeHCTB. [[puMeHeHne ypaBHEHUI U HEPABEHCTB K PEIICHUIO0 MaTEMaTUYECKUX 3a/1a4 U 3a7a4
U3 PA3IUYHBIX 00JIaCTe! HAYKU U peabHON KU3HU.

DOyHKUUH U rpaduKu

OyHK1UA, crmocoObl 3amanus (yHKuuH. B3ammHo oOpartHbie (QyHkimu. Kommoswurus
byakuwmii. ['paduk Qyakmu. DnementapHbie MpeodpazoBaHus rpaGuKoB (yHKIIAM.



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

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

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

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

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpPEIEICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA
YUCJIOBOTO APryMEHTA.

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

Hayana maTemMaTH4yeckoro aHajmsa

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

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

HernpepsiBHBIC G YHKIIUM U X CBOMCTBA. TOYKH pa3pbiBa. ACUMIITOTHI TpapuKOB (PyHKITHH.
CgoiicTBa (hyHKIMI HEMPEPHIBHBIX Ha OTpe3ke. MeToa MHTEPBAIOB JJIsl PEIICHUS HEPaBEHCTB.
[IpumeHeHne CBOWCTB HETIPEPHIBHBIX (DYHKIIUN JIJIs1 pEIICHHs 3a/1a4.

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

[TpousBoaHbIe N1eMeHTapHBIX QyHKIMA. [[por3BoAHAS CYMMBI, IPOU3BEIEHUS, YACTHOTO U
KOMITO3ULIUHN (PYHKITUH.

MHoxkecTBa M JTOTHKA

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

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

11 KUIIACC

Yucaa ¥ BLIYUCTIEHUS

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

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



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

YpaBHeHHUS M HEpaBEeHCTBA

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

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

OcCHOBHbBIE METOIbI PEILIEHUS TOKA3aTENbHBIX U JTOrapu(MUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PELLICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUSI CUCTEM M COBOKYITHOCTEH pallMOHATIbHBIX, UPPALIMOHATIBHBIX,
MOKAa3aTeNbHBIX U JOTapU(PMHUECKUX YPABHEHHIM.

VYpaBHEHHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTpaMHu.

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

DyHKUUM U rpadpuku

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

Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpapuKH.

['padpraeckue MeTOBI pellieHus] ypaBHEHUN U HEPaBEHCTB. [ padudeckre MeTO bl pEIICHHS
3a/1a4 ¢ mapaMeTpaMHu.

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

Hayana maTemMaTH4yeckoro aHajmsa

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

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

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

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

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

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



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

JIMYHOCTHBIE PE3YJIBTATbBI

1) rpaaaHCKOro BOCIMTAHUS:

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

2) NaTPUOTHYECKOT0 BOCTIMTAHMS

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:

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

4) 3cTeTHYECKOr0 BOCIMTAHMSI:

3CTETHUYECKOE OTHOLICHHE K MUPY, BKIIIOUAsl SCTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, PEIICHUN, PaCCyKICHHUM, BOCHIPUUMYUBOCTh K MaT€MaTHYECKUM acleKTaM
pa3JIMYHBIX BUIOB UCKYCCTBA;

5) ¢pusuveckoro BOCHUTAHNS:

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

6) TPy10BOT0 BOCIIUTAHMS:

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

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS:

c(OpPMUPOBAHHOCTh 3KOJOTUYECKOW KYJIbTYpbl, MOHUMAHUE BIUAHUSA COLMAIBHO-
SKOHOMMYECKHUX TPOIIECCOB Ha COCTOSHUE MPUPOAHOM M COLMAIBHOM Cpelbl, OCO3HAHHE
rII00ATEHOTO XapaKTepa IKOJIOTUYECKUX POOIIeM, OpUEHTAITNS Ha TPUMEHEHUE MaTEMaTHIECKIX
3HAHMI ISl pEIICHUS 33724 B 001aCTH OKPYKAIOIIeH cpeibl, ITAaHUPOBAHUE MTOCTYIIKOB U OLEHKU
WX BO3MOKHBIX MMOCJIEICTBUI JIsl OKPYKAIOLIEH CPEJIbl;

8) HeHHOCTH HAYYHOIO MO3HAHUSA:



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

METAINIPEAMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

ba3oBble Jloruyeckue AecTBUA:

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

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

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

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

MPOBOJIUTH CAMOCTOSITEIBHO JOKA3aTEbCTBA MATEMATUUECKUX YTBEPKICHUM (MPSIMBbIE U OT
IPOTUBHOT0), BBICTpAaUBaTh AapryMEHTAlMIO0, MPUBOAUTH TMPUMEPHl U  KOHTPIPHUMEPHI,
000CHOBBIBAaTh COOCTBEHHbBIE CYXKICHHS U BHIBOJIBI;

BBIOMPATH CIIOCOO perieHus: yueOHOoH 3a1aun (CpaBHUBATH HECKOJIBKO BAPHAHTOB PELICHHUS,
BBIOMpaTh HanOOJIee MOIXOSAIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBareLCKHeE AeliCTBHA:

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEI0BATeNIbCKUM MHCTPYMEHT MO3HAHUS, GOPMYyIUPOBAThH
BONPOCHI, (DUKCHPYIOIIHE MPOTUBOPEUUE, MPOOJIEeMy, YCTaHABIMBATh HCKOMOE M JIaHHOE,
dbopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHUE;

IIPOBOJIUTH  CAMOCTOSITENIBHO  CIUIAHUPOBAHHBIA  DKCIIEPUMEHT, MCCIEIOBAaHHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTHYeCKOro OOBEeKTa, SBIIEHHUS, MPOIIECcCa, BBIABICHUIO
3aBUCHUMOCTEN MEXTy 00beKTaMH, SIBJICHHUSIMH, ITPOLIECCaMU;

CaMOCTOSTENLHO (HOPMYIUPOBATh 0OOOIIEHUSI U BBIBOJBI MO pe3yJbTaTaM MPOBEAEHHOTO
HaOJII0/IEHUs], UCCIIeI0BAaHUS, OLIECHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIIECCA, & TAKXKE BBIIBUTATh MPEANOI0KEHUS O
€ro pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora ¢ undopmanmeii:

BBISBJIATH JeUIUTHI HHPOPMAIMH, JaHHBIX, HEOOXOJUMBIX JUIsl OTBETa Ha BOIIPOC U IS
pelIeHus 3a1a4uu;

BbIOMpaTh WHGOPMALMI0O HM3 HMCTOYHHUKOB  pPA3NUYHBIX THUIIOB, AaHAIU3UPOBATH,
CUCTEeMaTHU3UpPOBaTh U MHTEPHPETUPOBATH HMH(POpPMAIMIO pPA3IMYHBIX BHAOB U  (GopM
IIPEICTABIICHHUS;



CTPYKTYPHPOBATh HH()OPMALIUIO, TIPEICTABIIATE €€ B Pa3INUHBIX (popMax, WILTIOCTPUPOBATH
rpaduydecky;

OLICHUBATh HAJEKHOCTh HMH(OPMALMM IO CaMOCTOATEIBHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHUKAaTHBHBIE YHMBepcalbHble Y4eOHbIe TelcTBHA

OO0mennue:

BOCHPUHUMATh M (OPMYIHPOBATh CY)KICHHS B COOTBETCTBHU C YCIOBUSIMH M LEISIMH
o0IIeHHs, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3PEHHS B YCTHBIX W HMHCBMEHHBIX
TEKCTax, aBaTh MOSICHEHUS 110 XO/1y PEIICHHUs 3a/1a4i, KOMMEHTUPOBATh OJTYUYECHHBIN pe3yabTar;

B Xoz€e OOCYXJEHHUS 3a7aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIaeMOW TEeMbI, MPOOJIEMBI,
pemraeMoii 3a/1aud, BBICKA3bIBATh HJICH, HAIICJIICHHBIC HA MOWCK PEIICHUS, COMOCTABIATH CBOU
CYXICHHS C CYXICHHAMHU APYIHX YYaCTHHKOB JHMAJIOTa, OOHAPYKUBATh Pa3In4ne U CXOJCTBO
NO3MLINH, B KOPPEKTHOU popme HopMyTupoBaTh pa3HOIIACHs, CBOM BO3PAKEHHUS,

NPEICTaBIATh PE3YNbTaThl PEIICHHUS 3aJaud, HKCHEPUMEHTa, HCCIEAOBAHUS, NPOCKTa,
CaMOCTOATENIFHO BBIOMPATh (hopMaT BBICTYIIJIICHHUS € YUETOM 3aj1a4 IIPE3eHTAluN U 0COOEHHOCTEH
ayAUTOPHU.

PeryasiTuBHbIe YHHBepPCAJbHbIE YUeOHBbIE JIeiicTBUS

Camoopranuszanus:

COCTaBJIATh IUIAH, AJITOPUTM pELICHHs 3a7aud, BbIOMpaTh CIOCOO pElIeHUs ¢ Yy4ETOM
UMEIOIMXCA PECYPCOB UM COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBATh U KOPPEKTHPOBAThH
BapUaHTHI pEICHUH ¢ y4€TOM HOBOM HH(pOpMAaIIUH.

CaMOKOHTPO/1b, IMOLMOHAIbHBIN HHTEJICKT:

BJIa/IETh HaBBIKAMH MMO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX JCHCTBHIA
U MBICIUTENBHBIX TPOIIECCOB, HX PpE3yJbTaTOB, BIAAETh CIIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJIS TIPOLIEcca U pe3ysbTaTa PelIeHus MaTeMaTHUeCKOH 3a1auu;

NPEeIBUICTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IPH PELICHUH 33Jayd, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSTENHCTB, JAHHBIX, HAWJCHHBIX OUIMOOK,
BBISIBJICHHBIX TPYJTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3Yy/IbTaTa IIEJIU U YCIOBHSIM, OOBSCHATH TPUIUHBI JOCTHKCHUS
WIM HENOCTIKEHHS pe3yJbTaTOB JESITENbHOCTH, HAaXOIUTh OIIMOKY, JaBaThb OLIEHKY
MpUOOPETEHHOMY OTIBITY.

CoBMecTHas1 1eSITeJIbHOCTh:

MOHUMATh M UCIOJh30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIWBUIYaTbHOU palbOTHI MpH
pemieHurd ydeOHBIX 3a7ady, NPUHAMATh 1eIb COBMECTHOW JESTeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOW PabOThI, pacmlpenessaTh BUABI padoT, JOTOBapHBATHCSA, OOCYKIATh
MPOIECC U PE3YNIbTAT pabOThI, 0000IIaTh MHEHUS HECKOJIBKHX JIFOICH;

y4acTBOBATh B TPYIIOBBIX (opMmax paboThl (0O0CYXIeHHs, 0OOMEH MHEHHUH, «MO3TOBBIE
HITYPMBI» 1 HHBIE), BBIIIOJIHATH CBOIO YaCTh PaO0OTHI U KOOPIMHUPOBATH CBOU JCHCTBUS C APYTUMU
YIeHaMU KOMaH]Ibl, OLICHMBATh KAaueCTBO CBOETO BKJaJa B OOIIMHA HPOAYKT MO KPUTEPUSIM,
c(hOpMyIIMPOBAHHBIM YYACTHHUKAMU B3aUMOICHCTBUSI.

INPEJIMETHBIE PE3YJIBTATbBI



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

Ymuciia 1 BbIYUCICHUSA:

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

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

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

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

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

CcBOOOJHO ONEPUPOBATH MOHATHEM: CTETEHb C PAllMOHATIBHBIM MOKa3aTelIeM;

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

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

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

YpaBHeHNs U HEPaBEHCTBA:

CBOOOJTHO OTIEPUPOBATH MOHATHAMU: TOXKIECTBO, YypaBHEHHE, HEPABEHCTBO, PABHOCHIIbHBIC
YPAaBHEHUS U YPaBHEHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

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

CBOOOJTHO ONEPUPOBATh MOHATHSAMH: MHOTOWIEH OT OJHOW NEepPeMEHHOW, MHOTOWIEH C
HenbIMU K03 puimenTaMu, KOpHU MHOTOWIEHa, TPUMEHSTD JeJIEHUe MHOTO4JIeHa Ha MHOTOWIEH
¢ octaTkoMm, Teopemy besy u reopemy Buera s pemenus 3aaay;

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

WCITOJIH30BaTh CBOMCTBA JIEUCTBHI C KOPHAMH JIJIsl IPEOOPa30BaHUS BBIPAKCHUM;

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

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

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

NPUMEHSTh  OCHOBHBIE  TpPUTOHOMETpHuYeckne (QopMyasl Il  IpeoOpazoBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;



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

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

DyHKIUHA U IpaQUKH:

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

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

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

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

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

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

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

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

Hauana MmaTeMaTH4eCKOr0 aHAJIN3a:

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

UCTIOJIb30BaTh MPOTPECCHH IS PELICHUS PEaTbHbIX 3aay MPUKIATHOTO XapaKTepa,

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

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

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

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

BBIYHUCIIATH IPOU3BOIHBIE CyMMBI, IPOU3BEIECHUS, YACTHOTO U KOMIIO3ULIUU ABYX QYHKIIHH,
3HATh MPOU3BOTHBIC 3JIEMEHTAPHBIX (PYHKIINH;

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

MHo:xecTBa H JIOTHKA:

CBOOOJIHO ONEPUPOBATH MOHATHSIMU: MHOXKECTBO, OIIEpallui HaJl MHOXKECTBAMU;



UCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIH anmapar AJs OIMMCAaHUS pealbHbIX IPOLIECCOB U
SIBIICHUI, TIPY PEIICHUH 3a/1a4 U3 JPYTUX y4eOHBIX MPEAMETOB;

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

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

Yucia ¥ BLIYMCICHUA:

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

CBOOOJIHO OIIEPUPOBATH MMOHATHEM OCTATKa 10 MOAYJIIO, 3alIMChIBATh HATYpPAJIbHbIE YHACIIA B
pa3IMYHBIX MO3UIMOHHBIX CHCTEMaX CUUCIICHUS;

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

YpaBHeHNs M HEPaBEHCTBA:

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

OCYILECTBIISATh OTOOP KOPHEH MpH PEIIEeHNH TPUTOHOMETPUUYECKOTO YPaBHEHNUS;

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

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

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

IPUMEHSATH TpadUuecKue METOIbI IS PEIICHHUs yPaBHEHUH U HEPABEHCTB, a TAKXKE 3a/1a4 C
napaMeTpamu;

MOJICJIUPOBaTh PpEAIbHbIE CUTyallud Ha S3bIKE anreOpbl, COCTABIATH BBIPAKECHHUS,
YPaBHEHMs, HEPAaBEHCTBA M UX CHCTEMBI 110 YCIOBHIO 3a/1a41, UCCIIE0BATh IOCTPOESHHBIE MOJIEIH
C MCIIOJIb30BAaHUEM amrapara anreOpbl, HHTEPIPETUPOBATH MOJYYCHHBIH pe3ybTar.

DYyHKIUH U I'paQUKH:

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

CTPOUTH T€OMETpHUYECKUE 00pa3bl ypaBHEHUH M HEPABEHCTB HAa KOOPIMHATHOM IIIOCKOCTH;

CBOOO/THO OTIEPHPOBATH MOHATHIAMHU: TPAUKU TPUTOHOMETPHUUECKUX (DYHKIIHIA;

NPUMEHATh QYHKIMH U1 MOJEIUPOBAHMS U UCCIIEIOBAHUS PEATbHBIX IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCIOJIb30BaTh MPOM3BOIHYIO JUISL HCCIEeNOBaHMA (PYHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HaXOJUTh HauOOJIblIee U HAUMEHbIlIEee 3HaUeHHs (DYHKIIMY HENPEPBIBHON Ha OTPE3KE;



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

CBOOOJTHO OTICPUPOBATh MOHITHAMU: TIEPBOOOPA3HAsI, ONPEIEIEHHBIA HHTETPA, HAXOAUTh
NepBOOOpa3HbIC AJIEMEHTAPHBIX (YHKIHMIA W BBIYHUCISATH WHTErpaid mo Qopmyne HproToHa-
Jleiibuumna;

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

UMETh MPEICTABICHHE O MaTeMaTHYeCKOM MOJCIMPOBAHMHM Ha MpPUMEPE COCTABJICHUS
nudGepeHIMaTBHBIX YPABHCHH;

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



TEMATHYECKOE INTAHUPOBAHHME

10 KIIACC
KosmuecTBo yacos
Ne HaumeHoBaHMe pa3/iesioB U TeM JyeKTpoHHBbIE (LM poBbIE)
n/n NMPOrpamMMbI Bcero Konrpoasiibie o0pa3oBaTejibHbIE PECYPChI
padoThI
MHO0X€eCTBO I€HCTBUTEILHELIX YHUCE.
1 MHorowiensl. PanmonansHble ypaBHEHUS U 24 |
HepaBeHCTBa. CUCTEMBI TMHEUHBIX
YpaBHEHUN
) Oynkiuu v rpaduku. CreneHHast GyHKIUS ¢ 12 |
LEJIBIM [TOKa3aTeaeM
3 Apudmernuecknii KOpeHb N-0i CTETICHHU. 15 1
HppaunoHaibHble ypaBHEHUS
4 [TokazarenpHas pynkums. [lokazarenpHbIe 10 |
ypaBHEHUS
5 Jlorapudmudaeckas GyHKIIHS. 18 |
Jlorapudmuueckue ypaBHeHUS
6 Tpuronomerpruueckue BbIpaKeHUs U ” |
YpaBHEHUS
ITocnenoBaTenbHOCTH U IPOIPECCUU 10 1
HenpepsiBabie Gynkiuu. [IpousBognas 20 1
9 [ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 136 10




11 KITIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHMe pa3/iejioB U TeM dyeKTpoHHBbIE (LM poBbIE)
n/n NPOrpaMMmblI Bcero Kourposurre o0pa3oBaTe/bHbIE pecypchl
padoThI
1 I/ICCJIG,Z[OBaHI:Ie (GYHKIUH C TOMOIIBIO ” 1
MIPOU3BOTHOM
2 [TepBooOpasHast 1 HHTETpaT 12 1
3 I'paduxy TPUrOHOMETPHUECKUX (DYHKIIUA. 14 |
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppaumonanbHble, MOKa3aTelbHbIE U 24 1
norapudMuYecKre HepaBeHCTBA
5 KommiekcHele uncna 10 1
6 HarypainbsHsle u 1iensie yucna 10 1
CucreMbl palliOHaIbHBIX, HPPALMOHATBHBIX
7 MOKAa3aTEeIbHBIX U JIOTaPU(PMUUECKUX 12 1
ypaBHEHHI
8 3agauu ¢ mapameTpamu 16 1
9 HOBTOPGHI/IG, 000011IeHHEe, CUCTEMATH3AINS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




IHHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoka Bcero KonTpoubHbie H3yYCHUS oOpa3oBaTe/ibHbIE
padoTsI pecypest
| MHOXeCTBO, Onepaluy HaJ MHOKECTBaMHU 1 0
UX CBOMCTBA
2 Huarpammbl Diinepa-Benna 0
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO 0
amnmnapara JAJisl pelieHus 3a7a4
Pammmonansubie ynciaa. OOBLIKHOBEHHEIE U
4 JIECATUYHBIC IPOOU, TIPOIICHTHI, OECKOHEYHBIC 0
NepUOANYECKUE IpooH
Pammmonansabie ynciaa. OOLIKHOBEHHEIE U
5 JECATUYHBIC TPOOU, TIPOIICHTHI, OECKOHEYHBIC 0
MePUOIUYECKHE Tpodu
6 [Ipumenenne qpoOeit u MPOIEHTOB ISt 0
peuieHust MpUKIAIHBIX 33/1a4
. Bxonnas quarsoctrueckasi KOHTPOJIbHAs 0
pabota
g [Ipumenenue apoOeit U IPOIIEHTOB TSt 0
penieHus MPUKIAIHBIX 3a/1a4
9 JleicTBuTENbHBIC YKcia. PalimoHanbHbie U 0
MppaLMOHATIbHBIE YHCIIa
10 ApudmeTnaeckue onepamuu ¢ 0

I[CﬁCTBHTCJIbHLIMPI qucjiaMu




11

Moaynb AEHCTBUTEIBHOIO YHCIIA U €70
CBOMCTBA

12

[TpuGnuxEHHbIC BEIYMCICHUS, IPaBUIIa
OKpYIJICHUS, IPUKUJKA U OLIEHKA pe3yibTaTa
BBIYMCIICHUI

13

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEpaBEHCTB

14

OCHOBHBIE METOIbI PEILIEHUS LENbIX U
JTpOOHO-PaLlMOHAIBHBIX YPaBHEHUHN U
HEPABEHCTB

15

MHoOrouieHsl OT OAHON NEPEMEHHOM.
Jlenenne MHOTO4YJIEHa HA MHOTOYJIEH C
octaTtkoM. Teopema beszy

16

MHOro4JIeHb! C HEIbIMU KO3 QUITEHTAMH.
Teopema Buera

17

Pemenue cuctemM TMHEUHBIX YpaBHEHHI

18

Pewienne cucreM TMHENHBIX YPaBHEHUN

19

Marpuiia cucTeMbl JTUHEHHBIX YPAaBHEHUN.
Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUHCJIEHUE €T0 3HAUEHUS

20

Onpenenurenb MaTPUIBI 2X2, €r0
r€OMETPUUYECKUI CMBICITT U CBOMCTBA;
BBIYHUCIJICHUEC €T0 3HAUYCHUA

21

[TpuMmeHeHue onpeaenuTeNs Ui pelieHus
CHUCTEMBI JINHEHHBIX YPaBHEHUN




22

Pemienne npukiiaHbIX 3a/1a4 ¢ TOMOIIBIO
CHUCTEMBI JINHEHHBIX YPaBHEHU

23

Pemienne npukiiaqHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPAaBHEHUI

24

KontpoabHas padora: "PanmonanbHble
yYpPaBHeHMs M HepaBeHcTBa. CHCTEMBI
JIMHEHHbIX ypaBHeHuUil"

25

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

byHKIIHHA

26

I'padux ¢pynkumu. JneMeHTapHbIe
npeoOpa3oBaHus rpagukoB GyHKIHUN

27

O0nacTp onpeneneHns 1 MHOKECTBO
3HaueHud pynkuuu. Hynu ¢pynkuun.
[IpomexxyTKH 3HAaK MMOCTOSTHCTBA

28

YéErHable 1 HEYETHBIC (DYHKITUH.
[Tepunonnueckue Gpynkiuu. [IpomexxyTkn
MOHOTOHHOCTH (PYHKIIUH

29

MakcuMyMbl  MUHUMYMBI (DYHKITHH.
HawubomnbIiee 1 HaMMeHbIIIEe 3HAYCHUE
GYHKIIMHA Ha IPOMEKYTKE

30

JluHeliHas1, KBaJpaTU4Has U JPOOHO-
AUHEeWHas pyHKIUH

31

DeMeHTapHOE HCCIEA0BaHNE H IOCTPOCHHE
rpaduKoB 3TUX HYHKIUN

32

DJeMeHTapHOE UCCIICIOBAaHKE U TIOCTPOCHUE
rpaduKoOB ATUX QYHKIIAHA




Crenens ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm

33 HeroTona

34 Crenens ¢ 1enbIM N0Ka3zarenaeM. bunom
Hsrorona

35 CrenenHas (yHKIUS C HATYPaJIbHBIM U
1eJIbIM 1oka3atesieM. E€ cBolicTBa u rpaduk

36 KontpoabHnas padora: "Crenennas
¢ynkumus. E€ coiictBa u rpadgux"

37 Apudmerndeckuit KOpeHb HaTypaTbHON
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTnaeckuii KOpeHb HATypaIbHOMN
CTEIEHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH,
CoJIepKaluX CTENEHU U KOPHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH,
CoJIepKaluX CTENEHU U KOPHU

A1 [IpeoOpa3zoBaHMs YUCITOBBIX BHIPAKCHHM,
coJlepKalliX CTENeHH U KOPHU
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

42 METO/IbI PEIICHUS UPPALMOHAIBHBIX
ypaBHEHUH
Wppaunonanbubie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIEHHUS UPPALMOHATIBHBIX
ypaBHEHUH
Uppannonanbubie ypaBHeHUA. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX

ypaBHEHUH




PaBHOCWIBHBIE ITEPEXO/IBI B PELICHUU

# UpPPALMOHATILHBIX YPaBHEHHM

46 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
VPPaLMOHATILHBIX YPABHEHUM

47 PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUN
UpPPaALMOHATILHBIX YPaBHEHHM

43 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUN
UpPPALMOHATILHBIX YPaBHEHHH

49 CoiicTBa u rpaduk KOpHS N-0i CTENEHN

50 CgoiicTBa 1 TpaduK KOPHS N-0i CTETICHU
KonTtpoabsnas padora: "CpoiicTBa 1

51 rpauKk KOpHs N-0i CTEeNeHH.
HppannonajabHbie ypaBHeHus "

57 CrermneHb ¢ pallnOHAIBLHBIM [TOKa3aTeeM U e
CBOMCTBA

53 CrermneHb ¢ pallnOHAIBLHBIM [TOKa3aTeseM U e
CBOMCTBA

54 Crenens ¢ pallMOHAJIBLHBIM MOKA3aTeNeM U €€
CBOMCTBA

55 [TokazaTenbpHas GyHKIIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka GyHKIIUN AJIs
pellIeHHs YpaBHEHHI

57 Hcnonp3oBanue rpaduka GyHKIUU 115
peleHus: ypaBHEHUI

53 ITokazarenbHbie ypaBHEHUs. OCHOBHBIE

METO/Ibl PEIlICHHUs TOKa3aTeIbHbIX YpaBHEHUN




[TokazaTenbHbie ypaBHeHUsA. OCHOBHBIE

> METO/Ibl PEIICHHUs TOKa3aTeIbHbIX YpaBHEHUN 1 0

60 [oxa3zaTtenpHble ypaBHeHUs. OCHOBHbBIE ) 1 0
METO/IbI pEIICHHS MTOKA3aTEIbHBIX YPaBHEHHH

61 KontpoabHnas padora: "IlokazaTenbHas | 1
¢ynkums. [lokazarenbHble ypaBHeHUs"

62 Jlorapugm. CoiicTBa jorapudma 1 0

63 Jlorapudm. CoiicTa sorapudpma 1 0

64 Jlorapugm. CoiicTBa jorapudma 1 0

65 JlecsaTnuHbIC U HATYpAIbHBIC JOTAPHU(PMBI 1 0

66 JlecsaTnuHbIe U HATYpAJIbHBIC JOTAPHU(PMBI 1 0

67 [IpeoOpazoBanue BBIpAKEHHA, COACPIKALIIX 1 0
J0rapuQMbl

68 [IpeoOpaszoBanue BBIpaKEHUH, COIEPIKAIINX | 0
norapupMbl

69 [IpeoOpazoBanue BBIpAKEHHIA, COACPIKALIIX 1 0
norapupMbl

70 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U | 0
rpadux

71 Jlorapudpmuueckas hyHKIHs, €€ CBOWCTBA U 1 0
rpaduk

7 Wcnonp3oBanue rpav(pmca byHKIMN A7 | 0
peleHus ypaBHEHHHA

7 Hcnonp3oBanue rpaduka GyHKIUM 115 | 0

peleHus: ypaBHEHU I




74

Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC
METO/IbI PelIeHuUs JorapuGMUIECKUX
ypaBHEHUH

75

Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC
METO/IbI pEIIeHUS JIoTapu(HPMUIECKUX
ypaBHEHUU

76

Jlorapudpmuueckue ypaBaHenusi. OCHOBHBIC
METO/IbI pEIIeHUS JIorapu(PMUIECKUX
ypaBHEHUH

77

PaBHOCUIIBHBIE TIEPEXO/IbI B PELLICHUN
JorapupMUUECKUX ypaBHEHUI

78

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
JOrapu(pMHUUECKUX ypaBHEHUN

79

KonTtpoabnas padora:
"Jlorapupmuueckasi pyHkums.
Jlorapu¢muueckue ypapHenus'"

80

CuHyc, KOCHHYC, TAHT'€HC U KOTAaHT€HC
YHCIIOBOTO apryMeHTa

81

CuHyC, KOCHHYC, TAHT'€HC U KOTaHI'€HC
YHCJIOBOT'O apryMeHTa

82

ApKcUHYC, apKKOCUHYC U apKTaHI€HC
YHCJIOBOI'O apryMeHTa

83

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

84

Tpuronomerpuueckas OKpyKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKHUX (QYHKIUH
YHCIIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 oTpeIeJICHUE TPUTOHOMETPUUECKHUX (DYHKITHI 1 0
YHCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 1 0

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 0

89 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITHI 1 0

90 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1 0
BBIpa)KEHUI

91 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1 0
BBIpa)KEHUI

9 [TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX 1 0
BBIPa)KEHUI

93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX 1 0
BBIpa)KEHUI

94 Pemienne TpuroHOMeTpUYECKUX ypaBHEHUN 1 0

95 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1 0

96 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1 0

97 Pemienne TpuroHOMETpUYECKUX YpaBHEHUI 1 0

98 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1 0

99 Pemenne TpuroHoOMeTpUYECKUX ypaBHEHUI 1 0

100 Pewienne TpUroHOMETPUYECKUX YPAaBHEHUN 1 0
KonTpoabnas padora:

101 "TpuronoMeTrpuiecKue BbIpa:KeHUs U 1 1

TPUTOHOMeTpHYeCKHe ypaBHeHus "




[TociaenoBaTenbHOCTH, CIIOCOOBI 3aTaHUS

102 ocjenoBareiIbHoCcTeE. MeTon
MaTeMaTUYeCKON UHIYKIIUU
MOHOTOHHBIE U OTPaHUYECHHBIE

103 nocJie1I0BaTeaIbHOCTH. VicTopus aHanuza
OCCKOHEUHO MaJIbIX

104 Apudmerrdeckast mporpeccus

105 ['eomeTpuyeckas mporpeccus

106 BeckoneuHo yOpIBaromasi reoMeTpudecKas
nporpeccus

107 CyMMa GeCKOHEUHO yOBIBAIOIICH
FeOMETPUUECKOMN MPOTrpeccuu

108 JIMHENHBIN U YKCIIOHEHIMAIIbHBIA POCT.
Uucno e. Dopmyiia CI0KHBIX MPOLEHTOB

109 JIMHENHBIN U YKCIIOHEHIMAIIbHBIA POCT.
Uucno e. DopMmyiia CI0KHBIX MPOLEHTOB

110 Hcnonp30BaHre IPOrpeccuy sl pelieHHs
peaNbHbIX 3a/1a4 MPUKIIAJHOTO XapakTepa

11 KonrpoJabHnas pabdora:
"Iloc/ieqoBaTeJILHOCTH U porpeccun’

112 HemnpepsiBHBIC (DYHKIIMU U UX CBOWCTBA

113 Touka pa3pbeiBa. ACUMITOTHI TpadUKOB
byHKIIHHA

114 CpoiicTBa (h)yHKIMI HEMPEPHIBHBIX HA
OTpe3Ke

115 CgoiicTBa (GyHKIIMI HETIPEPHIBHBIX Ha
OTpe3Ke

116 Meroa UHTEPBAJIOB VISl PELICHUS HEPABEHCTB




117

MeTO[[ HUHTCPBAJIOB JIA pCIICHUSA HCPABCHCTB

118 MeTtoa UHTEPBAJIOB ISl PEIICHUS HEPABEHCTB
[IpumeHeHre CBOMCTB HEMPEPBIBHBIX

119
GbyHKIMHI 1715 peteHust 3a1a4

120 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
(GyHKUUN 1715 pelieHus 3a1a4

121 [TepBas 1 BTOpasi MpoOM3BOAHBIC (QYHKIIHH

122 Ornpenenenne, reOMETPUYECKUN CMBICIT
MIPOU3BOAHOMN
Onpenenenue, GU3NIECKUNA CMBICIT

123 ’
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUA

125 YpaBHeHHE KacaTeabHOU K rpaduKy
byHKITUN

126 [Tpown3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [Ipoun3BoiHasE CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMIIO3HUIIUU (HYHKITUH

129 [Ipon3BogHasE CyMMBI, TPOU3BEACHHS,
YaCTHOTO ¥ KOMMO3ULINUU (PYHKIIUH

130 [Ipoun3BoHasE CyMMBI, TPOU3BEACHHUS,
YaCTHOTO ¥ KOMIO3HUIIUU (HYHKITUH

131 Konrtpoabnas padora: "Ilpoussoanas'
[ToBTOpEHUE, 0000IIEHNE, CHCTEMATU3ALHS

132 ’ ’

3HaHUU




133 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS | 0
3HAHUU
134 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS | 0
3HAHUN
135 HNToroBasi kKoHTpoJIbHasI padoTa 1 1
136 HOBTOPGHI/IG, 000011IeHNEe, CHCTEMATH3AIINS | 0
3HAHUN
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KITIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHBIE
Ne Hara uudposbie
n/n Tema ypoka Bcero KonTposbHbie H3yYCHUs oOpa3oBaTe/ibHbIE
padoThI pecypes:
1 [IpumeneHnne nporu3BOHON K UCCIIEI0BAHUIO 0
(GyHKIIUI HAa MOHOTOHHOCTB M KCTPEMYMBbI
) IIpuMeHeHre IPOU3BOIHOMN K UCCIEA0BAHUIO 0
(GyHKIIUI HAa MOHOTOHHOCTB M KCTPEMYMBbI
3 IIpuMeHeHre IPOU3BOIHOMN K UCCIEA0BAHUIO 0
(GyHKIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
4 [IpumeneHnne nporu3BOHON K UCCIIEI0BAHUIO 0
(GyHKIIUI HAa MOHOTOHHOCTB M 9KCTPEMYMBI
5 IIpuMeHeHre IPOU3BOIHOMN K UCCIIEA0BAHUIO 0
(GyHKIIUI HAa MOHOTOHHOCTB M 9KCTPEMYMBI
6 IIpuMeHeHre IPOU3BOIHOMN K UCCIEA0BAHUIO 0
(GyHKUIMH HA MOHOTOHHOCTB U SKCTPEMYMBI
Haxoxpaenne HanbosbII1ero 1 HANMEHbBILIETO
7 3HAYCHHs HEMPEPHIBHON (PYHKITUN Ha 0
OTpe3Ke
2 Bxonnas quarnoctuyeckast KOHTpOJIbHAs 0
pabora.
Haxoxnenne HanOobIIero 1 HAMMEHBIIETO
9 3HA4YEeHUs1 HeTPEPhIBHON (PyHKIMM Ha 0

OTpe3Ke




10

Haxoxaenne HanOoIbIIero 1 HANMEHBIIIETO
3HauUEHUs HeMpPEepbIBHOM (PyHKLINU Ha
OTpe3Ke

11

Haxoxnenne HanOoIbIIero 1 HAMMEHBIIETO
3HA4YEeHUs1 HeNPEPhIBHOHN (PyHKIMM Ha
OTpe3Ke

12

HaxoxneHne HanOoIbIIero 1 HAMMEHbBIIETO
3HA4YEeHUs1 HeNPEPhIBHOHN (PyHKIMH Ha
OTpe3Ke

13

[IpumeneHnne npou3BOTHOM JIsl HAXO0KACHUS
HaWJIYYIIEeTro PEIICHHS B TPUKIIATHBIX
3aJa4ax

14

[IpumeneHne npou3BOTHOM JIsl HAXO0KACHUS
HaWJIYYIIEeTro PEIICHHS B TPUKIIATHBIX
3aJa4ax

15

[Ipumenenre npou3BOIHOM IS
ONPEACIICHUSI CKOPOCTH U YCKOPEHUS
nporiecca, 3aaHHOTO (OPMYIIONH UITH
rpadgukomM

16

[Ipumenenre npou3BOIHOM IS
onpeJeleHUs] CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOTO (GOPMYIION UITN
rpadgurom

17

Kommosurus ¢pyHKIuit

18

Kommnosumus pyskmmi

19

Kommosurust ¢pyHKImit

20

['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOPJAMHATHOM MIIOCKOCTH




I'eomerpuueckue oOpas3bl ypaBHEHUI Ha

21 KOOPJAMHATHOM MIIOCKOCTH

” KonrponsHas padora: "MccnenoBanue
(GyHKUIHH C TOMOIIBIO TPOU3BOAHOM"

” [TepBooOpasHasi, OCHOBHOE CBOMCTBO
epBOOOpa3HBIX

24 ITepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHIA.
[TpaBuna Hax0XJI€HHS IEPBOOOPA3HBIX

)5 ITepBoOOpazHbIe AIEMEHTAPHBIX (DYHKITHIA.
[TpaBuia HaX0XJIEHHUS IEPBOOOPAZHBIX

%6 HNurterpan. ['eomeTprudeckuii CMbICIT
UHTEerpaja

27 Beruncnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Heiotona-Jleiitbnuna

73 Beruncrnenue onpenenéHHoro MHTerpaia 1o
¢dopmyne Heiotona-Jleiitbnuna

29 ITpumMeHeHue uHTErpana 1 HaXO0KIACHUS
IO IeH TIOCKUX PUTyp

30 [TpumeHeHHne UHTETpaia il HaXOXKIACHUS
00bEMOB IreOMETPUIECKHUX TET

31 [Tpumepsr pemenuit auddepeHInaTbHbIX
YpaBHEHUU

1 [Tpumepsr pemenuit auddepeHInaTbHbIX
ypaBHEHUU
MaremMaTHuecKkoe MOJICIIMPOBAHUE PeaTbHBIX

33 MIPOIIECCOB ¢ MOMOIIBIO AU PepeHInATBHBIX

ypaBHEHUU




KonTponbhas padora: "[lepBooOpasHas u

34 " 1 1
UHTErpa

35 Tpuronomerpuieckue GyHKIUHU, UX 1 0
CBOMCTBA U TpapuKu

36 Tpuronomerpuueckue GyHKINH, UX | 0
CBOICTBa U TpaduKku

37 Tpuronomerpuieckue GyHKIUHU, UX 1 0
CBOICTBa U TpaduKku

18 Tpuronomerpuieckue GyHKIUHU, UX 1 0
CBOMCTBA U TpapuKu

19 Tpuronomerpuueckue GyHKIMH, UX | 0
CBOICTBa U TpaduKku
OT60p KOpHEH TPUTOHOMETPHUUECKUX

40 YpaBHEHUH C TOMOILbIO 1 0
TPUTOHOMETPUUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUUECKUX

41 YPaBHEHUH C IOMOIIbIO 1 0
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

42 YPaBHEHUH C IOMOIIbIO 1 0
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEH TPUTOHOMETPUUECKHUX

43 YpaBHEHUH € MOMOIIBIO 1 0
TPUTOHOMETPHUECKON OKPYKHOCTH

44 Pemenne TpUroHoOMETpUUECKUX HEPABEHCTB 1 0

45 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1 0

46 Pemienue TpuroHOMETpUYECKUX HEPABEHCTB 1 0

47 PeleHne TpUroHOMETPUYECKUX HEPABEHCTB 1 0




KonrponsHas padora: "['papuku

48 TPUTOHOMETPUICCKUX (DYHKITHH.
Tpuronomerpudeckue HepaBeHCTBA"

49 OcHOBHEIE MCTOABI PCIICHUS MOKA3aTCIIbHBIX
HEPABEHCTB

50 OcCHOBHBIE METObI PELICHUS TOKA3aTEIbHbBIX
HEPaBEHCTB

51 OcCHOBHBIE METObI PELICHUS TOKA3aTEIbHbBIX
HEPaBEHCTB

57 OcHOBHEIE MCTOABI PCIICHUS MOKA3aTCIIbHBIX
HEPABEHCTB

53 OCHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

54 OCHOBHEBIE MCTOABI PCIICHUA
Jorapu(MUUEeCKUX HEPaBEHCTB

55 OCHOBHEBIE MCTOABI PCIICHUA
norapuMUYECKUX HEPABEHCTB

56 OCHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPaBEHCTB

57 OCHOBHEBIE MCTOABI PCIICHUA
UppalMOHATIbHBIX HEPABEHCTB

58 OCHOBHEBIE MCTOABI PCIICHUA
HppaluOHAIbHBIX HEPABEHCTB

59 OcCHOBHBIE METOBI PELICHUS
UppalMOHAIILHBIX HEPABEHCTB

60 OCHOBHEBIE MCTOABI PCIICHUA

UppalMOHAIIbHBIX HEPABEHCTB




I'padmyeckue MeToabI perieHUs

61 UppalMOHATIBHBIX YpaBHEHUI

2 I'paduueckue MeTObI peLICHUS
UppalMOHATBHBIX YPaBHEHHH

63 I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX YPABHEHUM

64 I'paduueckue MeTObI pELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTObI pELICHUS
norapuMUYECKUX ypaBHEHUN

66 I'padmyeckue MeToabl pemeHus
Jorapu(MUUECKUX HEPaBEHCTB

67 I'paduueckue MeTObI peLICHHUS
JorapupMHUUECKUX HEPABEHCTB
I'padmyeckue MeToabl penieHUs

68 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX
YpaBHEHUN
I'padmyeckue MeToabl pemeHus

69 MOKAa3aTeIbHBIX U JIOTaPUPMUUECKUX
YpaBHEHUN
I'padmyeckue MeToabl pereHus

70 MOKAa3aTeIbHBIX U JIOTaPUPMUUECKUX
HEPaBEHCTB
I'padmyeckue MeToabl pemieHUs

71 MOKa3aTeIbHBIX U JIOTapU(PMUIECKUX

HEPaBEHCTB




KonrponsHas padora: "UppanoHanbHeie,

72 MMOKa3aTeIbHBIC U JJOTAPU(PMUUECKUEC
HepaBeHCTBA"
KommiekcHbie uncna. AnreOpanueckas u

73 TPUTOHOMETpHUECKask POPMBI 3aIUCH
KOMIUIEKCHOTO YHCJIa
KommiekcHbie uncia. Anredpanydeckast u

74 TPUTOHOMETpHUECKask POPMBI 3aIUCH
KOMIUIEKCHOTO YHCJIa

75 Apudmernueckue orneparuu ¢
KOMILUTEKCHBIMH YHCIIaMU

76 Apudmernueckue onepanum ¢
KOMILUTEKCHBIMH YHCIIaMU

77 N300paskeHre KOMIUIEKCHBIX YHCEIl Ha
KOOPAMHATHOM INIOCKOCTH

73 N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOM MIIOCKOCTH

79 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHClIa

20 ®opmyna Myaspa. Kopau n-oii ctenenu us3
KOMIUIEKCHOTO YHCJIa
[IpuMeHeHne KOMIUIEKCHBIX YUCEIN [Tl

81 pereHus: GU3NIECKUX U TeOMETPHICCKUX
3a1a4

%) KonrponsHas padora: "KomruiekcHbie
gucna"

83 HatypanbHble u 1ensle uucia

84 HarypanbHbie u 1ienble yncina




HpI/IMeHeHI/Ie MPU3HAKOB JCJIUMOCTHU LCJIBIX

85
quce

26 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEIbIX
qyucen

27 [IpuMmeHeHne MpU3HAKOB AETUMOCTH IIEJIBIX
yucen: HOJI u HOK

28 [IpuMeHeHne nNpU3HAKOB JEIUMOCTH LIEIbIX
yucen: HOJI u HOK

29 [IpuMeHeHne NpU3HAKOB JEIUMOCTH LIEIbIX
YHUCEJN: OCTATKH M0 MOAYJIIO

90 [IpuMmeHeHne MpU3HAKOB AETUMOCTH IIEJIbIX
YHCell: OCTaTKU M0 MOYJIIO
[IpuMeHeHne nNpU3HAKOB JEIUMOCTH LIEIbIX

91 qucel: anropuT™ EBknuna s pemeHus
3aJ1a4 B LIEJIbIX YHCIaX

9 KonTponbras padota: "Teopus menbix
yucen"
CucreMa U COBOKYITHOCTb YPAaBHEHUM.

93 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIeICTBUS
CucreMa 1 COBOKYITHOCTb YPAaBHEHUH.

94 PaBHOCHIIBHBIE CUCTEMBI 1 CUCTEMBI-
CJIEICTBUS

95 OCHOBHBIE METO/IbI PEILLIEHUSI CHCTEM U
COBOKYITHOCTEMN pallMOHAJIbHBIX YPABHEHHI
OCHOBHBIE METObI PELICHUSI CUCTEM U

96 COBOKYITHOCTEH MPPALMOHAIIBHBIX

YpaBHEHUN




97 OCHOBHEBIE MCTOABI pCIICHHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTeIbHBIX YPABHECHHIT

98 OcHOBHBIC MCTOABI pCIICHHUA CUCTEM U

COBOKYITHOCTEH ITOKA3aTEIbHbIX YPABHECHUN

OCHOBHBIE METObI PELICHUSI CUCTEM U
99 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHUU

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTUYeCKHUX 3a/a4 U 3aJ1a4y 13

101 pa3IUYHBIX 00JIaCTel HAYKW U PeaIbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pe3yNbTaToB

[IpuMeHeHne cucTeM K peleHuto
MaTeMaTU4YeCKHUX 3a/1a4 U 3aJ1a4y 13

102 pa3IMYHBIX 00JIaCTEeH HAYKH U PeaIbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pe3yNbTaToB

[IpuMeHeHre HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4 13

103 pa3IUYHBIX 00JIacTel HAYKH U PeaTbHOU
KHU3HU, HHTEPIPETALUs OTy4YEeHHBIX
pe3yNbTaToB

KonTponpnas padora: "Cuctemsl

104 palliOHAJIbHBIX, UPpPALIMOHAJIBbHBIX
IIOKa3aTCJIbHBIX 1 J'IOFapI/I(bMI/I‘-IeCKI/IX

ypaBHEeHUI"




105

PannoHaneHbIE ypaBHEHMS C IapaMeTpaMu

106 ParnmonansHble HEpaBEeHCTBA C MapamMeTpaMu

107 PanmonanbHble cucTEMBI ¢ TapaMeTpaMu

108 Wppanmonanbuble ypaBHEHUS, HEPABEHCTBA
C mapamMeTpaMu

109 HppanuoHaiibHbIE CUCTEMBI C TTApAMETPAMU

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C
napaMeTrpamu

111 [TokazaTenbHbIE CUCTEMBI C TTApaMETPAMU

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA
C mapameTpaMu

113 Jlorapugmuueckue cuCTeMbI ¢ TapaMeTpamu

114 Tpuronomerpuyeckrie ypaBHEHUS C
napaMeTrpamu

115 TpuroHoMeTpuyeCKrue HEPABEHCTBA C
napaMeTrpamu

116 TpuronoMeTpuyecKue CUCTEMBI C
napaMeTpamu
[TocTpoenue u uccienoBaHue

117 MaTeMaTHYECKUX MOJIEel peabHbIX
CUTYyallUi C MOMOIIbIO YPaBHEHUH C
napaMmeTrpamu
[TocTtpoeHue u uccnenoBaHue

118 MaTeMaTHYECKUX MOJIEeN peabHbIX
CUTYyallli C MOMOIIBIO CUCTEM YPABHEHUM C
napaMeTpamu

119 ITocTpoeHue u uccienoBaHue

MaATEMAaTHYICCKUX MOI[CJICﬁ PCATBHBIX




CUTYAaLU C IIOMOLIBIO CUCTEM YPABHEHUH C
napaMeTrpamu

KonrponbHas padora: "3anaun ¢

120 o
napameTpamu

121 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "YpaBHeHus"

122 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIS
3HaHuii: "YpaBHeHus"

123 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIS
3HaHui: "YpaBHeHus. Cuctemsl ypaBHEeHU"

124 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "HepaBencrna"

125 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHuii: "HepaBencrtsa"

126 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIIS
3HaHuii: "HepaBencrtsa"

127 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "[IpousBoaHas u e€ npuMmeneHue"

128 [ToBTOpenue, 0000IIEHNE, CUCTEMATH3AIUS
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

129 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "[IponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHuii: "MHTerpan u ero npuMeHeHue"

131 [ToBTOpenue, 0000IIEeHNE, CUCTEMATH3AIHS
3Hanuit: "Oynkun"

132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATH3AIIHS

3Hanuit: "Oynkun"




133 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 1 0
3HaHuii: "OyHkun"
134 HToroBast KOHTpoOJbHAA paboTa 1 1
135 Hrorosas koHTpoabHAs paboTa 1 1
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3 AL 1 0
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

Anrebpa v Havyayia MaTemMatuueckoro ananuza. 10-11 kmaccel. YueOnuk. ba3oBslit
u yrayosneHHsi ypoBHu. 2021. YueObnuk. Anumos II.A. U3naTenscTBo

«IIpocsenienue»

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

» AnreOpa u Hayaja MaTeMatuieckoro ananuza. 10-11 kiaccel. YueOHUK.
ba3oBblit 1 yriyoneHHsit ypoBau. 2021. Yuebnuk. Anmumos II.A. U3gaTenscTBoO
"IIpocBemnienue"

* Pabouas mporpamma cpemnero oomero oopa3zoBanus npeamera «MaTtemaTrukay
yriayOnéHHblil ypoBeHb. Ono0peHa pemeHuem peaepaibHoro yueoHo-
METONYECKOT0 OOBEIUHEHUS TI0 00IIeMy 00pa30BaHUIO, TPOTOKOJ 7/22 OT
29.09.2022 r.

* MeTonu4ueckre pekoMeHaaIuu 1Mo yueOHuky "Anredpa u Havasna aHaauza" 10-
11 xnaccel /ABTop: Anumos L. A., U3narensctBo "lIpocBemnienne”

» AnreOpa n Havyana aHanu3a, 10-11 kmaccsl, B AByx acTsax. [loypounoe
IaHupoBanue 1o yueOHuky Anmmona I11.A/ ABrop-coctaButens: [ puropnrena

I''1.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH

UHTEPHET



* http://window.edu.ru/ DnektpoHHas 6MOIMOTEKA yUeOHUKOB M METOUICCKUX
MaTepHaioB

* http://www.math.ru Marepuainsl mo matematuke B EquHON KOJIIEKIIMU

U(pOBBIX 00PA30BATENBHBIX PECYPCOB

* http://www.bymath.ne t ['azeta «Marematuka» M3gatenpckoro goma «Ilepsoe

CEHTSIOpS»

* http://www.uztest.ru 3amauu o reomeTpun: HHPOPMAITMOHHO-TIONCKOBAS

CHCTCMA

* http://www.problems.ru KoMmnbroTepHasi MaTeMaTHKa B IIKOJIE

* http://school.msu.ru Marematuka. llIkona. byaymee. Calt yuuremns

matemaTtuku A.B. llleBkuna

* http://www.etudes.ru Marematuueckoe 0Opa3oBaHue: MPOIIOE U HACTOSIIIECE.
WMuaTepHeTOMOIMOTEKA IT0 METOAMKE MPETOIaBaHNs MATEMATHKU

* http://www.exponenta.ru Ilopran Allmath.ru — Bcs matematuka B oqHOM

MECTC

* http://www.allmath.ru Tlpuknagnas mMaTemaTuKa: CIipaBOYHUK

MaTeMaTu4yecKux (opmyJ, MPUMEPHI U 3aa4d C PEIICHUSIMU

e http://math.rusolymp.ru 3agadyHuK IS TOATOTOBKM K OJIMMITHAIAM 10

MaTEMAaTHUKEC

* http://tasks.ceemat.ru 3anumartenbHast MatemMaTrka — OIUMITHAIIBI, UTPHI,

KOHKYPCBI I10 MaTEMATHKEC AJI1 IIKOJIBHUKOB



* http://www.math-on-line.com MaremMaTnyeckue OJIUMITHAABI IS [IKOJIHbHUKOB

* http://www.olimpiada.ru MareMaTu4ecKue OJIMMONAAILI U OJIUMITHAIHBIE

3aa4u
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