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INOACHUTEJIbBHASA 3AIIMCKA

VYuebHblli Kypc «Anrebpa W Hadajga MAaTEMAaTHYECKOTO aHAIHM3a» SIBIISETCS
OJIHUM U3 HamOoJiee 3HAYUMBIX B IPOTpaMMeE CpPEIHEero ooOiiero obOpa3oBaHUs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH O0OECHEYMBAET MHCTPYMEHTAJbHYIO 0a3zy st
U3YYEHUs! BCEX €CTECTBEHHO-HAYyYHBIX KypCOB, a C JPYroill CTOpPOHBI, (hopmupyer
JIOTUYECKOE U a0CTPAKTHOE MBINIICHUE O0YJArONIMXCsl HA YPOBHE, HEOOXOIMMOM
JUIsL OCBOCHUS MH(GOPMATUKU, OOIIECTBO3HAHUSA, UICTOPHUH, CIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOTO y4eOHOro Kypca OOydaroliuecs OBJIaJICBaIOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HaykKu, KoTopas (OpMyJIUpyeT CBOU
JOCTHKEHHS B MaTeMaTudeckon hopme.

VY4eOHbIil Kypc anreOpbl U Hauajdl MAaTEeMAaTUYECKOTO aHaln3a 3aKja/bIBacT
OCHOBY Ul YCIICIIHOTO OBJAJEHUS 3aKOHAMH (U3UKH, XHUMHH, OHOJIOTHH,
MOHUMAaHUsl OCHOBHBIX TEHJICHLIMNA pa3BUTHSI SKOHOMUKHU U OOIIECTBEHHOM KU3HHU,
MO3BOJISIET OPUEHTHUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX U KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHEHIIero oopa3oBaHus U B
MOBCEIHEBHOM kM3HHU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTHUECKU
CTPOTUMH KOHCTPYKIMSIMU anreOpbl M MaTeMaTHYeCKOTO aHallu3a pa3BUBAET
yMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKIUUA U PaCCyXAaTh NEAYKTHUBHO, UCIOJIb30BATh
00001IeHNe W KOHKPETU3allMi0, abCcTparupoBaHME M aHAIOTHIO, (opMHpYeT
KpEaTUBHOE U KPUTUUECKOE MBILLICHHE.

B xone u3yuenus yueOHOro kypca «Airedpa M Hayaia MaTeMaTHYECKOTO
aHanKM3a» OOyYaroNIMecs MOJY4YaloT HOBBIA OMBIT PEIICHUs] MPUKIAJAHBIX 3a/ad,
CaMOCTOSITEJIBHOIO MTOCTPOEHUsI MAaT€MATUYECKUX MOJENIEH PEealIbHBbIX CUTYallHi,
UHTEpHpPETallUd  TOJIyYEHHBIX  pELIEHUH, 3HAKOMATCA C  [pUMEpaMu
MaTEeMaTUYECKUX 3aKOHOMEPHOCTEW B MpPUPOJEC, HAYKE U HCKYCCTBE, C
BBLIAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOPaMH.

VYyeOHblli Kypc 00J1aJJa€T 3HAYUTEIBHBIM BOCHHUTATENIBHBIM MOTEHI[UATIOM,
KOTOpBIM peanu3yeTcsl Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIIUMA
(GOpMHUPOBAHMIO HAYYHOTO MHPOBO33PEHHS, TaK W 4epe3 CHeHUPHUKY Yy4eOHOMH
NEeATEIbHOCTH, TpeOylolmel MPOJOJDKUTEIBLHOM KOHILIEHTPAMM BHHUMAHWS,
CaMOCTOSITEIbBHOCTH, AaKKypaTHOCTHU M  OTBETCTBEHHOCTH 32 TMOJIyYCHHBIN
pe3ynbTar.

B ocnoBe metomuku oOydenuss anreOpe M HauvajgaM MaTeMaTUYECKOTO
aHaJln3a JIKUT ACSITETbHOCTHBIN NMPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «Ainredpa W Hadajla MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKaTEeIbHO-METOANYeCKue TuHuu: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Hauana



MaTeMaTH4eCKOTO aHanmm3a», «MHOXECTBa W JIOTUKa». Bce OCHOBHBIC
COJIEPKATEITHPHO-METOINICCKIE JIMHUU W3YYalOTCsS HA NPOTSHKEHUW JBYX JIET
oOy4yeHus: Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
JpyT Ipyra W MOCTEIICHHO HACHIIIAsCh HOBBIMH TeMaMU W paszjaenamu. JlaHHBIHA
y4eOHBIA KypC SIBISICTCS WMHTETPATUBHBIM, TIIOCKOJIBKY OOBEIuHSIET B cebe
COJICpKAaHUE HECKOJIBKUX MAaTEeMAaTHYeCKHX MAHCLIUIUIMH, TaKHX Kak anreodpa,
TPUTOHOMETpPHSI, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYeCKas
goruka u apyrue. [lo Mepe Toro kak oOydaromiydecst OBJajeBaloT BcE Oosee
IIMPOKUM MATEeMAaTUISCKUM aIapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pPealbHOU
CUTYaIlu, IPUMEHATh 3HAHUS, MOJyUYECHHBIC MTPH M3yYEeHUU YIEOHOTO Kypca, JJIs
pEIIeHUsT CAaMOCTOSITEITLHO C(HOPMYITMPOBAHHONW MAaTEeMAaTHUYSCKOW 3aJ1aud, a 3aTeM
VHTEPIPETUPOBATH CBOU OTBET.

ConepkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(dopMHUpOBaHHE HABBIKOB MCIOJIH30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss  (OPMUPOBAHHIO  HABBIKOB
paIMOHATBFHBIX BBIYHUCICHHUH, BKIIOYAIONIMX B Ce0S MCIOJIb30BaHUE Pa3TUYHBIX
dbopM 3amucu 4Ymcla, YMEHHE JAeNaTh MPUKHUIKY, BBIMOJIHITH MNPUOIMKEHHBIC
BBIUMCJICHHSI, OIICHUBATh YWCJIOBBIC BBIpAXEHHS, PabOTaTh C MaTEeMaTHUYSCKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYalONIMMCS MHOXKECTBA HATYPAJIbHBIX, IIENbBIX,
palMOHAILHBIX M JICHCTBUTEIBHBIX  YUCEN  JIOMOJHSIOTCS ~ MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM |3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOMCTBEHHBIE €My crHenu(UyYecKre 3aaadd W OINepalMu: JCJICHUE HAaIelo,
OTIEPHPOBAHME OCTATKAMH Ha MHOXXECTBE LEJNBIX YHCEN, OCOOBbIe CBOICTBA
palMoOHAIBHBIX ¥ HUPPAIMOHATBHBIX YHCEN, apu(METHICCKUE OIEpaIiy, a TaKXKe
U3BJICUCHUE KOPHS HATYPAJbHOW CTENCHH HA MHOXKECTBE KOMIUICKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPEHHIO KpPyra HCHOJIb3yeMbIX 4YHCET H
3HAKOMCTBY C BO3MOKHOCTSIMH WX TPUMEHEHUS IS PEIICHUsS Pa3IuIHBIX 3a1ad
dopMupyeTCcsl TPEICTaBICHUE O CIWHCTBE MAaTEMAaTHKH KaK HAyKHd W €€ pojid B
MIOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHUEe U
KOHKPETHU3aIHS.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3yeTCs Ha MPOTSIKEHUH BCETO
oOy4deHHsT Ha YpPOBHE CpEIHEro oO0IIero o0pa3oBaHMs, MOCKOJIBKY B KaXKJIOM
paznene IIporpammbl NPemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pesynbraTte oOydaromuecs OBIAEBAIOT PA3TUYHBIMH  METOJaMH  PEIICHHUS
paloOHaNbHBIX, HUPPAIMOHANBHBIX, IMOKA3aTeIbHBIX, JIOTAPUPMUYECKUX |
TPUTOHOMETPUUECKUX ypPaBHCHUU, HEPaBEHCTB W CHUCTEM, a TakkKe 3ajad,
coJlepKamx mapameTpbl. [loydeHHBIE YMEHHUS IMUPOKO HCIIOJIB3YIOTCS TIPH



UCCIIEIOBAaHUH (DYHKIUI C TOMOIIBIO MPOU3BOIHOM, MPU PEUICHUH MPHUKIAIHBIX
3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAUMEHBIIUX 3HAYEHUN (QYHKIIHU.
Jlannast copepkarenbHasi JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBINIOJIHATh ~ pacyé€Thl 1Mo  dopMmynaMm, MpeoOpa3oBaHUsl  PAMOHAIBHBIX,
UPpPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKEHUM, a TaKXKE BBIPAKEHUU,
COJIepKalMX CTerneHu u Jjorapudmbl. brarogaps u3yudeHuio anreOpandecKkoro
MaTepuana NPOUCXOJHUT  JaJbHEWIEe  Ppa3BUTHE  AITOPUTMHYECKOTO U
aOCTPAaKTHOrO MBIIUIEHUS OOy4Yaromuxcs, GOpMHUPYIOTCS HABBIKH JAETYKTHUBHBIX
paccyxJieHuid, pabOTbl C  CHUMBOJIbHBIMH  (OpMaMH,  TPEACTABICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEW B BHJE PABEHCTB M HEpaBEHCTB. AureOpa
npepiaraeT 3(QQPEeKTUBHbIE WHCTPYMEHTBHI JJI pEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKH.

CopepxxarenbHo-MeToAnYeckass JuHUA «DyHKIMM U TpaduKU» TECHO
neperyieTaeTcs ¢ APYTMMH JIMHUSMH y4eOHOTo Kypca, MOCKOJBbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YyUYECHHs MaTepuaa. M3yuenne cTerneHHou,
NOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWCTB
U rpaduKoB, UCIOIb30BaHUE (QYHKIUN I pPEIIeHUs 3ajJad U3 APYTUX Y4eOHBIX
MIPEAMETOB U PEAJBbHOM KU3HU TECHO CBA3aHO KaK C MAaTEMaTUYECKUM aHaJU30M,
TaKk U C pEHIeHHEeM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oo0iblIOE BHUMaHHE
ynemnsiercs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTH MEXKIY
pa3IMYHBIMM BEJIIMYMHAMH, MCCIENOBATh MOJyYeHHbIE (YHKLUHUHU, CTPOUTH HX
rpaduku. MaTtepuan 3ToN cojeprKaTesIbHOW JTMHUN HalleJICH Ha Pa3BUTHE YMEHUU
Y HaBBIKOB, IMO3BOJISIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEX]y BEJIMYMHAMU B
paznuyHO (opMme: aHaTUTUYECKOH, rpaduueckoil u crioBecHoil. Ero msydenwue
CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
00001IEHNIO U KOHKPETU3AIINH, UCTI0JIb30BAHHUIO aHAJIOTHiA.

CopnepxarenpHasg nuHUs «Havama mMareMaTM4eckoro aHaau3a» MO3BOJSET
CYILIECTBEHHO PACIIMPUTH KPYI KaK MaTeMaTHYECKUX, TaK M MPUKIAIHBIX 3a7ad,
JOCTYMHBIX OOYyYarOIIKUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMHA, ONpPENeNaTb WX HAUOONbIIME W HAWMEHBIINE
3HAYEHMSI, BBIYUCIATH IUIOMAAN (QUTYp U OOBEMBI Tell, HAXOJUTh CKOPOCTU U
YCKOpeHHsl TmpoueccoB. JlaHHas colepkKaTeiabHas JUHUS OTKPBIBAET HOBBIC
BO3MOYKHOCTH ITOCTPOEHUSI MaTeMaTHYECKUX MOJENIed peaJbHbIX CHUTyalWu,
NO3BOJISIET HAXOJWTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COIMAIbHO-PKOHOMHUYECKHUX, 3a/1a4yax. 3HAKOMCTBO C OCHOBaMU MaTEMaTUYECKOTO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOro, (OpMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU pPaACHO3HABATH MPOSBICHUSA
3aKOHOB MaTeMaTHKH B HayKe, TeXHHMKEe M HCKyccTBe. OOydaromuecs y3HaIT O



BBIJIAIONUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JIOTMKU. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHUN, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MAaTE€MaTHUKH M HMCIOJb30BaTh €ro JJIs BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpPHU3HAThH
CBOICTBEHHYIO €Il CTpPOrocTb OOOCHOBaHUII U CII€ZJOBAaHHE OIpPeAEIEHHBIM
IpaBWJIiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, m03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
NPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHHUS MOJENEH peabHBIX
CUTyallud, MCCIENOBaHUS JTUX MOJENEH C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalii3a, WHTEPIpPETAIllii TOJYYCHHBIX pPe3ylabTaToB. Takue
3aJlaHus BIJICTCHBI B KQXIBIH U3 Pa3/IesoB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca IMIMPOKO HCIOJB3YETCS ISl PelIeHUs NMPUKIAIHBIX 3amad. [lpu
pelIeHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOIEMy.
JlesTenpHOCTh MO (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS NPHKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUEHUs BCEX TeM y4eOHOro Kypca «Anredpa 1 Havana
MaTEMaTUYECKOTO aHATTU3a.

Ha wusyuyenme yueOHOro Kypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
peLIECHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOJIXOAIICH (POPMBI 3aMUCH NEUCTBUTEIBHBIX YHCEN TS PEIICHUS MTPAKTHIECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIIBHBIM IIOKA3aTEIIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-ClenCTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPAlHOHAIBHBIX YPABHCHUMU.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbI. [IpeoOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKeHUI. PelieHrie TpuroHoMeTpruiecKuX ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHMS, IPUMEHEHUE OIPEACIIUTENS I pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUM. PelleHue NpUKIAIHBIX 33a4a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
NOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEpPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pas3lIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3aumHO o00paTHbBIE (QYHKIHH.
Komnozunus ¢ynkuuit. 'paduk dyHkiuu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
¢ynkun. IlpomMexxyTku MOHOTOHHOCTH (PyHKIMH. MaKCUMyMbl U MHUHUMYMBbI
¢dbynkuuu. Hanboubiiiee 1 HauMeHblee 3Ha4yeHus: QyHKIMU Ha POMEXKYTKE.

Jluneiinasi, KBaJpaThyHas W APOOHO-NMHEWHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiictBa W rpaduK KOpHS N-OM CTENEeHW Kak (YyHKIUU OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIS pelICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUIMNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUST BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoOMEeTpHUecKasl mporpeccuu. beckoHeyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUYECKOn
nporpeccuu. JIMHENHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Hncno e. @opmyiia CI0KHbBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECcCUH I PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuit CMbICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TIpousBogubie  anmemeHTapHbix  ¢yHKuui.  [IpousBomHas ~ CcyMMbl,
IIPOU3BENIEHNUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—-Benna. IIpumMeHeHuWe TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUsl PEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3adad U3 APYTrHX
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbhbie u nensle yucna. [IpumeHeHne Npu3HAKOB JEIUMOCTH LIENBIX
qyuces, HauOoybmuik ol nenutens (nanee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:nto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kommnekcuple uuncna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKhe OIepaluudd ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHn M3 KOMIUIEKCHOTO uuchia. [Ipumenenue
KOMITJIEKCHBIX YMCETl IJIs PEIICHHs] (PU3NUECKUX U TEOMETPUUICCKUX 3a71a4.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPY>KHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TOKA3aTEIBHBIX U JOTaPU(PMUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/ad U3 Pa3IuYHbIX OOJacTedl HayKd M peaJbHOU
YKW3HU, UHTEPIIPETALMA IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMM U TPaPUKH

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QYHKIUN IS KCCIENOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPhIE€ BO3HUKAIOT IMPHU PEIICHUU 3aJad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJbIIEr0O W HAaUMEHbBIIEro  3HAYCHUMH
HENpPEepbIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlEero pELICHUs B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uaTerpaia mno gopmyne Hetotona-JIeibnuna.

[IpumeHeHue uwHTErpana A HAXOXKIEHUsS IUIOWAAEeH MIoCKuX (Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA YPOBEHBb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOro  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMYA 1 Ha3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIONIb30BaHUE DJTHUX JOCTHXKEHUH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTW)KCHUNM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYLIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYE€CKUM acleKTaM Pa3ju4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3/10pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0pPOBBIO (3I0pOBOE MHUTaHUE, COATAaHCHUPOBAHHBIA PEXKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNEATENbHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBIOOP
Oynymei mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 HAa MPOTSKEHUH BCEH KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-D)KOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLIMAIIBHOU
Cpenbl, 0OCO3HAHUE TII00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
Ha TPUMCHEHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpYXaloUIed Cpeapl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXKHBIX
MOCJIEACTBUUN IUISI OKPYKAIOIIEN CPEBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKW W OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTUS M 3HAYUMOCTH ISl Pa3BUTHSL LMBUJIU3AIUU, OBJAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue JeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpeziesICHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIHN3a;

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3AKJIFOUECHUHM, YMO3AKIFOUECHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIEe U OT MMPOTUBHOTI'0), BBICTpaUBaTh apTyMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOMpaTh cmoco0 pemieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



baszoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

WCIIOJIb30BaTh BOIPOCHI KaK MCCIIENOBATEILCKUA WHCTPYMEHT TO3HAHUS,
dopMynupoBaTh  BOMPOCH,  (DUKCHPYIOIIME  MPOTHBOpEYHE,  MpoOJeMy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

MIPOBOJIUTH CAMOCTOSITEIBHO CINIAHUPOBAHHBINA 3KCIEPUMEHT, HCCIICIOBAHUE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy 0OBEKTaMH, SBICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUI;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbIABUTATH
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOIIPOC U JJISI PEIICHUS 3a/1a4H;

BBIOMPATh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3IUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYPUPOBaTh MH(POPMAIIHMIO, TPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJUTIOCTPUPOBATH Tparaeck;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (HOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX M MHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOJAYy PEIICHUS 3a7auH,
KOMMEHTHUPOBAThH MOJTYYECHHBIN pe3yJbTarT;

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIe Ha IIOMCK
pelIeHUs, COINOCTaBIISITh CBOU CYXKIEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UINNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOM BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEJIbHO BBIOMpPATh (opMaT BBICTYIUIEHUS € Y4€TOM 3ajaad
MPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM ¢ yUETOM HOBOM MH(MOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTaTOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yJbTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJIbTAaTa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUH YYEOHBIX 3ajady, MPUHUMATh 1E€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHMU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl padoOT, JOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3ylbTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbI» M HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMHM YJI€EHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATDBI

K konmy obOyuenuss B 10 kJacce oOydyarOIIMHCA TOJYYUT CIIEIYIOIINUE
IpEeJMETHbIE PE3YJIbTAThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «AnreOpa u Hauajla MaTEMaTHYECKOIO aHAIU3»:

Yucsia v BBIYMCICHUS:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIIO, OECKOHeYHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HH;

MPUMEHSATH NMPUOIMKEHHBIEC BBIUMCIICHUS, ITPABUJIa OKPYTJIICHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJTHO ONEPUPOBATHh TMOHATHEM: CTENEHb C IEJNbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U IIPEACTABIICHNS TaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEpPUPOBATh MOHITUSIMM: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUJIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPHUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOUJIEH ¢ IedbMH Ko3(h(dULIMEeHTaMH, KOPHH MHOTOYJIeHa, HPUMEHSThH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS pelIeHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MaTpulbl 2 X 2 W €ro IEOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEANBHBIE CUTYAallUN C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBID MAaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJTyYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH NPe00Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpa3oBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYecKrue GopMyIibl Il TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh pealibHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YypaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJayM, MCCIEIOBAThH
MIOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsi.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOparHble (QYHKIUH, KOMOO3UIMSA (yHKUMNA, Trpapuk QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKoB PyHKLINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEICNIEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIWHU, HYJIU GYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHs N-0il CTeneHH Kak (PYHKIHMHM OOpaTHOM CTENEHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOZHO OIEpPUPOBaTh MOHATUSAMU: TOKas3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelIeHUs
YPaBHECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHON
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCHIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMU: MOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBATh TOHSTHSMHU: HEMpPEPbIBHbIE (YHKIHMH, TOYKHU
pa3pbiBa rpaduka pyHKIUM, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKILHSA, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIsI pEIICHUS 3a/1a4;

CBOOOJIHO OINEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUU
IByX (QYHKIUH, 3HATh MPOU3BOIHBIEC FTIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICT MPOU3BOJIHON ISt
pelIeHus 3a1ay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBATh TMOHATHUSMU: MHOXKECTBO, ONEpAlUUd  HaJ
MHO>KECTBaMU;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN amnapar sl OMUCAaHUs pPEaIbHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOJHO OMEpPUPOBATh MOHATUSAMU: OINpEACIICHUE, TEOpeMa, ypaBHEHHE-
CJIEJICTBUE, CBOIICTBO MaTeMAaTUYECKOTO 00BEKTA, JOKA3aTEIbCTBO, PABHOCUIILHBIC
YPaBHEHUS U HEPABEHCTBA.

K konmy obOyuenuss B 11 kJjacce oOyyarIIUiiCSd MOJYYUT CIIEIYIOIINE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOIO
Kypca «AnreOpa 1 Hayajla MaTEMaTUYECKOIO aHAIU3a»:

Yuciia 1 BBIYMCICHUSA:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHOXECTBA HAaTypaJbHbIX M LEJBIX YUCEN, UCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK nHaTypanbHbIX 4Kces A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUpPOBaTh TMOHSATHEM OCTaTka IO MOJYJIO, 3alUChIBATh
HaTypaJIbHBIE YHCJIA B PA3JTMYHBIX [TO3UI[UOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YMCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHATHUAMU: HppalOHAJbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MHUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
IPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palHOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHblEe CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKEHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTpOUTh Tpaduku KOMIO3UUMU (GYHKUUA C TOMOIIBIO 3JIEMEHTAPHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS peabHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamusa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJISI HAXOXKACHUS HAWJIY4Iler0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
onpeNeseH!s] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMyson wiu
rpaduxom;



CBOOOZHO ONEpUpPOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIe 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JlelOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliath MNPHUKJIaAHbIE 3a7a4d, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmsblI

MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
MHorowiensl. PaninonansHble ypaBHEHUS U
HepaBeHCTBAa. CUCTEMBI IMHEUHBIX
YPaBHEHUU

Oynknuu u rpaduku. CrernenHas GyHKIUS ¢
IEJTBIM TTOKa3aTeNIeM

Apudmerndeckuil KOpeHb N-0i CTENEeHH.
HppaunonaibHble ypaBHEHUS

[TokazarenbHast pynkius. [TokasarenbHble
YPaBHEHUS

Jlorapudmuaeckas GyHKIHS.
Jlorapudmuueckue ypaBHEHUS

TpuroHomeTpuuecKue BeIpaXEHUS U
YPaBHEHHUS

[TocnenoBareabHOCTH U MPOrPECCUN
HenpepsiBabie hynkiuu. [IponsBoanas

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS
3HAaHUHU

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

KoanuecTBOo 4acoB

Bcero

24

12

15

10

18

22

10
20

136

KonTpoabHsbie
padoThI

10

IIpakTu4eckue
padoTsbI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcbl



11 KIIACC

Ne
n/n

HaumeHoBaHue pa3iesioB U TeM
NporpamMmsblI

HccnenoBanue GyHKIHN ¢ TOMOIIBIO
MPOU3BOAHOMN

[TepBooOpazHas M UHTETPAT

I'padpuku TpuroHOMETPUUECKUX (PYHKITUH.
TpuronomeTpruyeckrue HepaBeHCTBA

WppanmonanbHble, OKa3aTelbHbIE U
JorapuMuUecKre HepaBeHCTBa

KommiekcHbie uncina

Hatypanbnble u emnbie yncna

Cucrembl paluoOHAIbHBIX, UPPALMOHATBHBIX
MOKa3aTeIbHBIX U JOTapU(PMHIECKUX
ypaBHEHUI

3ana4yu ¢ napameTpamu

[ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH
3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuecTBo 4acoB

Bcero

22

12

14

24

10
10

12

16

16

136

KonTposbHbIe
padoThI

10

IIpakTnyeckue
padoTsI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl






IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Ne
Tema ypoka
n/n
1 [[MHO€eCTBO, ONepaliiy HaJl MHOKECTBAMHU
1 UX CBOWMCTBa
2 Huarpammel Diinepa-Benna
3 [IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO
amnmapara JJis pereHus 3aaa4
Panmonansabie yncina. OOBIKHOBEHHEIE U
4 JECATUYHBIC TPOOH, TPOIICHTHI,
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammonansabie yncina. OOBIKHOBEHHEIE U
5 JECATUYHBIC TPOOH, TPOIICHTHI,
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
6 [Ipumenenne qpoOei u MPOIEHTOB IS
pelIeHUs IPUKIIAIHBIX 3329
7 [Ipumenenue qpoOei U IPOIIEHTOB TSt
pelIeHUs IPUKJIAIHBIX 3329
8 JleficTBuTeNbHBIC YKclia. PaimonanbHbIC U
HUPpAIMOHAIILHBIE YHCIIa
9 Apudmernueckue onepanuu ¢
JIEHCTBUTEIILHBIMA YU CIIAMU
10 Monyib 1eMCTBUTENBHOTO YUCTIA U €T0

CBOMCTBA

KoanuyecTBO 4acos

Bcero

KonTpoJsbHbIe
padoTsbI

IIpakTH4eckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl



11

12

13

14

15

16

17
18

19

20

21

[TpuGnmuxEHHbBIE BHIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKHUJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUN

OCHOBHBIE METO/BI PELLIEHUS LENbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB

OcHOBHBIE METOBI PEIIECHUS LENBIX U
JIpOoOHO-pallMOHATILHBIX YPaBHEHUN U
HEPaBEHCTB

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

MHOro4ieHsl OT OAHON NEPEMEHHOM.
[lenenne MHOro4JieHa Ha MHOTOUJIEH C
octaTtkoM. Teopema beszy

MHoro4sIeHbI C HETBIMH KO3 UITECHTAMH.
Teopema Buera

Penienue cuctem JIMHEHHBIX YpaBHEHUM
Pewienne cucreM JIMHEWHBIX YPaBHEHUN
Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpUllbl 2X2, €ero
T€OMETPUUYECKUI CMBICIT U CBOMCTBA;

BBIYUCICHUC €TI0 3HAYCHUA

Onpenenurtenb MaTPULBI 2X2, €T0
T€OMETPUUYECKUI CMBICIT U CBOWCTBA;
BBIUKCJICHHC €TI0 3HAUCHHS

[TpumeHeHue onpeaenuTeNs Ui pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI



22

23

24

25

26

27

28

29

30

31

32

33

Pemenue IMMPUKJIAAHBIX 3aaa4 C TOMOIIIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

KonTtponbHas pabora: "PanronansHbie
ypaBHEHHUS U HepaBeHCTBA. CHCTEMBI
JIMHENHBIX YpaBHEHUN"

DyHKIHS, CTIOCOOBI 3a/1aHUsT PYHKITUH.
B3aumuo oOpaTtabie GpyHkimn. Kommosumms
byHKIMHA

I'paduk pyHnkumu. DnemeHTapHbIe
npeoOpa3oBanus rpapukoB GyHKIUN

O6unacTh onpeaeneHus: 1 MHOXXECTBO
3HayeHul pynkunu. Hynu ¢pynkuun.
[IpomexyTKH 3HAK IIOCTOSHCTBA
YeErabie 1 HEYETHBIC (DYHKITUH.

[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH ()YHKITHH

MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee u HaMeHbllee 3HaUCHHE
GYHKIMH Ha IPOMEKYTKE

JluneiiHas, KBaJpaTHUHas U IPOOHO-
AUHeNHas pyHKIUH

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB STHX HYHKINN
DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX YHKITUN

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunom



34

35

36

37

38

39

40

41

42

43

44

45

Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom
HreroTona

CrenenHast GyHKIUS C HATypaIbHBIM U
LEJILIM IToKa3aTeseM. E€ cBolicTBa u
rpaduk

KonTtponbnas padora: "CrenenHast
dbynakuus. E€ cBolicTBa u rpadguk"

Apudmernueckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

Apudmerndeckuii KOpeHb HATypaIbHOMN
CTEIEHU U €ro CBOMCTBA

[IpeoOpa3oBaHMs YUCIOBBIX BEIPAKECHUH,
COAEPKAIIMX CTENEHU U KOPHU

[IpeoOpa3oBaHMs YUCIOBBIX BEIPAKEHUH,
COZAEPKAIIMX CTENEHU U KOPHU

[IpeoOpa3zoBaHus YUCIOBBIX BHIPAKEHUH,
CoJIeprKalIiX CTENEHU U KOPHU

Wppannonanbuele ypaBHeHHs. OCHOBHBIE
METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX
ypaBHEHUU

Wppannonanbuble ypaBHeHHs. OCHOBHBIE
METO/Ibl PEILIEHUS UPPALIMOHATIBHBIX
YpaBHEHUHU

Uppanuonanbubie ypaBHeHU. OCHOBHBIE
METO/IbI PELICHNS UPPALOHATBHBIX
YpaBHEHUU

PaBHOCHIIbHBIE TTIEPEXOAbI B PELICHUH



46

47

48

49

50

51

52

53

54

55

56

57

UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIBHBIE IEPEXOBI B PEILICHUT
WPPALMOHATIBHBIX YPaBHEHUN

PaBHOCHIIbHBIE TTEpEXOAbI B PELICHUH
UPPALMOHATIBHBIX YpaBHEHUI

PaBHOCHIIBHBIE ITEPEXO/IBI B PELICHUU
UPPALMOHAIIBHBIX YPABHEHUN

CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU
KaK (DyHKIIMHM 0OpaTHOM CTETEHH C
HaTypaJIbHbIM I1OKa3aTeleM

CgoiicTBa 1 rpaduK KOpHS N-0il CTETICHU
Kak (DyHKIIMM OOpaTHOM CTETICHHU C
HaTypaJIbHBIM IOKa3aTesleM

KontponpHas padota: "CsoiicTBa u rpaduk
KOpHsI N-0H creneHu. MppalmoHaibHbie
ypaBHEHUS"

CreneHsb ¢ pallMOHATIBHBIM MOKa3aTeleM U
e€ CBOICTBA

CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U
e€ CBOICTBA

CrerneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U
e€ CBOIICTBA

[Noxa3zatenpHast QpyHKIM, €€ CBOICTBA U
rpadux

Hcnonb3oBanue rpadguka GyHKITUN 15
pellIeHNs] ypaBHEHUI

Hcnonb3oBanue rpadguka GyHKITUN 15
pellIeHNs] ypaBHEHUI



58

59

60

61

62
63
64
65
66

67

68

69

70

71

72

[loka3arenbHble ypaBHeHUs. OCHOBHbIE
METO/Ibl PEIlIeHHUs TOKa3aTeNbHbBIX
ypaBHEHUU

[loka3arenbHble ypaBHeHUs. OCHOBHbIE
METO/BbI PEIICHUS [I0KA3aTEIbHbIX
YpaBHEHUHU

ITokazarenbHble ypaBHEHUS. OCHOBHBIE
METO/Ibl PEIICHUS] TOKA3aTEeIbHbIX
YpaBHEHUHU

Kontponbnas padota: "[lokazarenpHas
¢dbynakuwms. [TokazarensHble ypaBHEHUS"

Jlorapudm umncna. CoiicTBa jJorapudpma
Jlorapudm uucna. CoiicTsa jgorapudpma
Jlorapudm umncna. CoiicTBa jJorapudpma
JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH (MBI
JlecaTu4HbIE U HATypaJIbHbIE JTOTapH(pMbI
[IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX
J0rapuQMbl

[IpeoOpazoBanme BEIpaKEHUH, COIEPIKAIINX
norapuhMbl

[IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX
norapuhMbl

Jlorapugmuueckas pyHKIus, €€ CBOWCTBA U
rpaduk

Jlorapudmudeckas hpyHKIms, €€ CBOWCTBA U
rpaduk

Hcnonp3oBanue rpaduka GyHKIMM 115
peueHusl ypaBHEHU I

R
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74

75

76

77

78

79

80

81

82

83

84

Hcnonp3oBanue rpaduka GyHKIMM 115
pellIeHNs] ypaBHEHUI

Jlorapugmuueckue ypaBHeHUs1. OCHOBHBIE
METOBI peIIeHUs Torapu(HPMUIECKUX
YpaBHEHUHU

Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC
METO/IbI PeIIeHuUs JTorapuGMUIECKUX
YpaBHEHUU

Jlorapudmuueckue ypaBHeHus. OCHOBHBIC
METO/IbI PeIIeHuUs JTorapuGMUIECKUX
ypaBHEHUU

PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
JorapupMUUECKUX ypaBHEHUI
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT
JOrapu(pMHUECKUX YpaBHEHUN
Kontpoinbnas pabora: "Jlorapupmuueckas
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"
CuHyc, KOCUHYC, TAHT€HC U KOTAaHTE€HC
YHCIIOBOTO apryMeHTa

CuHyc, KOCHHYC, TAHT€HC U KOTAaHTE€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

ApKCUHYC, apKKOCUHYC U apKTaHTEHC
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,
oTpeieIeHue TPUTOHOMETPHUYECKUX
(GYHKIUI 4MCIOBOTO apryMeHTa



85

86
87
88
89

90

91

92

93

94
95
96
97
98
99
100

101

102

Tpuronomerpuueckas OKpyKHOCTb,
orpezesieHue TPUTOHOMETPUUYECKHIX
(GyHKIMI YMCIOBOTO apryMeHTa

OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI
OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI
OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI

[IpeoOpazoBanue TPUTOHOMETPHUECKUX
BBIPAKECHUI

[TpeoOpa3oBaHue TPUTOHOMETPHUUECKUX
BBIPAKECHUM

[TpeobpazoBaHre TPUTOHOMETPUUYECKUX
BBIPAXKEHUMN

[IpeoOpazoBanue TPUTOHOMETPHUECKUX
BBIPAKECHUI

Pelienne TpUroHOMETPUYECKUX YpaBHEHUH
Pemienne TpUroHOMETPUYECKUX YPAaBHEHUM
PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM
Pelienne TpUroHOMETPUYECKUX YpaBHEHUH
PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM
Pelienne TpUroHOMETPUYECKUX YpaBHEHUH
PemieHne TpUroHOMETPUYECKUX YPAaBHEHUM

KoHnTtponbnas padoTa:
"TpUroHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"

ITocmemoBaTenbHOCTH, CITOCOOBI 3aJaHUS
rocjienoBareibHocTel. Meton

[ e N =N

e e e



103

104
105

106

107

108

109

110

111

112

113

114

115

116

MaTeMaTUYECKON MHIYKLIUU

MOHOTOHHBIE U OTPaHUYCHHBIE
nocjeaoBarenbHOCTU. McTopus aHanu3a
OECKOHEUYHO MAaJIbIX

Apudmerrdeckast mporpeccus
I'eomeTpuueckas mporpeccust

beckoneuHo yObIBaroIias reoMeTpruieckas
nporpeccust

CymMma 6eckoHeuHO yObIBaroIeit
TeOMETPUIECKON POrpeccuu

JIMHENHBIN ¥ YKCIOHEHUUAIIBHBIA POCT.
Hucno e. Dopmyiia CI0KHBIX IIPOLEHTOB

JIMHEHBIN U YKCIOHEHIIUATIbHBINA POCT.
Uucno e. DopMyna CIOKHBIX MPOLEHTOB

Hcnonp30BaHue Nporpeccuu A peleHus
peanbHBIX 3a4a4 MPUKIAIHOTO XapakTepa

KonTtponbhas pabora:
"ITocnenoBarenbHOCTH U porpeccun”

HenpepsiBHBIC (DYHKIIMN U UX CBOWCTBA
Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIUI

CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

CgoiicTBa (yHKIIMI HEMPEPHIBHBIX Ha
OTpe3Ke

MGTO,Z[ HUHTCPBAJIOB JIA pCIICHUSA
HEPaBEHCTB



MGTO,Z[ HUHTCPBAJIOB JIA pCIICHUSA

117
HEPaBEHCTB

118 Meroa UHTEpBAJIOB ISl pELLICHUS
HEPaBEHCTB

119 [IprMmeHeHne CBOMCTB HEMPEPHIBHBIX
GbyHKIMH 1715 pereHust 3a1a4

120 IIpuMeHeHre CBOWCTB HEIPEPBIBHBIX
GbyHKIMH 1715 pereHust 3a1a4y

121 IlepBast u BTOpast IpOU3BOJHEIC KU1

YH

122 Onpenenenrie, reOMETPUYECKUAN CMBICIT
MIPOU3BOAHOMN

123 Omnpenenenue, GU3NUECKUN CMBICIT
MIPOU3BOAHOMN

124 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 YpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIUHA

126 IIpou3BogHBIE DIIEMEHTAPHBIX KLU

YH

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI

128 [IpousBoiHas CyMMBbI, MPOU3BEACHUS,
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH

129 [Ipon3BoHast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH

130 [Ipou3BoHast CyMMBI, TPOU3BEICHHUS,
YaCTHOTO ¥ KOMIO3UIIMU DYHKIIUH

131 KonTtponsnas padora: "[IponzBoanas”

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS



133

134
135

136

3HaHMi: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "Oynkun"

HroroBast koHTpoIBHAs paboTa
Hrorosas kKoHTpoOJbHASA paboTa

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

136

10



11 KIIACC

KoJsun4yecTBo 4acos JJIeKTPOHHbBbIE

Ne Hara uudgposbie

Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHuss oOpa3oBaTejbHbIE

padoTsI padoThI
pecypchbl
[Ipumenenne npou3BOTHOM K
uccaeaoBaHuio PyHKITUN Ha 1

MOHOTOHHOCTB U 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K
nccaeaoBaHuio (PyHKITUN Ha 1
MOHOTOHHOCTb U AKCTPEMYMBI

IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI

IIpuMeHeHne NpOU3BOJHOM K
UCCIIeIOBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBI

[Ipumenenne npou3BOTHOM K

UCCIIeIOBaHMIO (PYHKIMI Ha 1
MOHOTOHHOCTB ¥ 9KCTPEMYMBI

[Ipumenenne npou3BOTHOM K

uccaeaoBaHuio (PyHKITUN Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBbI

Haxoxaenne HanOoIbIIero u

HaMMEHBIIETO 3HAUYEHUs HEMPEPhIBHON 1
(GbyHKIIMHM Ha OTpE3Ke

Haxoxnenue HauOOJIBIIIETO U 1



10

11

12

13

14

15

16

HAaMMEHBIIIETO 3HAUEHUSI HENPEPHIBHOMN
GbyHKIIMHM Ha OTpE3Ke

Haxoxneaue HaubOIbIIErO U
HAaUMEHBIIIETO 3HAYCHUSI HEMPEPBIBHON
(GyHKINU Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHUS HENPEPBIBHON
(byHKIMN Ha OTpE3Ke

Haxoxnenue HanOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
(GyHKIIMH Ha OTpE3Ke

Haxoxnenue HauOOJIBIIETO U
HAaUMEHBIIETO 3HAYCHHUS HENPEPHIBHOM
GbyHKIIMHM Ha OTpE3Ke

[Ipumenenne npou3BOIHOM IS
HAXO0XJCHHUS HAUJTYUIlIEro pelieHus B
MPUKIAIHBIX 3a7a4ax

[Ipumenenne npou3BOIHOM IS
HaXO0XIACHUA HaI/IJIY‘-ILLIeFO peH_IeHI/IH B
MPUKJIAIHBIX 3a1a4ax

[Ipumenenne npou3BOIHOM IS
OmpeIeTIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpaduKom

[IpumeneHnne npou3BOHOM IS
ompeIelIeHUsI CKOPOCTH U YCKOPEHUS
nporiecca, 3a1aHHOro (GOPMYIION UK
rpadgukom



17
18
19

20

21

22

23

24

25

26

27

28

29

30

31

Kommosurus ¢pyHKImit

Kommnosumus pyakmmit

Kommosurus ¢pyHKImit

I'eomeTpuueckue oOpa3sl ypaBHEHHIA Ha
KOOPAMHATHOW INIOCKOCTH
['eomerpuueckue 0Opa3sl ypaBHEHU HA
KOOPJMHATHOM MJIOCKOCTH

KonrtponsHas padora: "UccnenoBanue
(GyHKIMH C TOMOIIBIO TPOU3BOAHOM"
[TepBooOpasHasi, OCHOBHOE CBOMCTBO
NEepPBOOOPA3HBIX

[TepBooOpasHbIe AIeMEHTAPHBIX (YHKITHA.
[IpaBuiia HaXx0X/AI€HUS IEPBOOOPA3HBIX
[TepBooOpasHbie 3NeMEHTapHBIX (QYHKITUH.
[TpaBuiia HaX0XACHUS IEPBOOOPAZHBIX
WuTterpan. ['eomeTpudyeckuii CMbICIT
WHTEerpasa

Brruncnenue onpenenéHHOro HHTErpaia
o ¢popmyse Herorona-Jleibouuia
Beruncnenue onpenenéHHoro HHTerpana
o gopmyne HeroTona-JleliOuuma
[IpumeHneHne nHTerpana 1 HaXoXKACHUS
TIoMIaIel TUIOCKUX (PUTYp

[IpumeHneHne nHTerpana 1 HaXoXKACHUS
00BEMOB reOMETPUUECKHX TeI

[Tpumeps! pemeHunit qudpepeHaITbHbIX
YPaBHEHUU



32

33

34

35

36

37

38

39

40

41

42

43

[Tpumeps! pemeHnit qudpepeHraIbHbIX
YpaBHEHUI

MaremaTHuecKkoe MOJCIINPOBaHUE
peaTbHBIX MPOIECCOB C MOMOILBIO
Qg depeHIManbHbIX ypaBHEHUN

Kontponbras padota: "[lepBooOpaznas u
uHTerpan”

Tpuronomerpuieckne GyHKIINHU, UX
CBOICTBa U TpaduKku

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TpapuKu

Tpuronomerpuieckne GyHKIIUHU, UX
CBOICTBa U TpaduKu

Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBa U TpaduKu

Tpuronomerpuueckue GyHKINHU, UX
CBOMCTBA U TpapuKu

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH

OT60p KOpHEHN TPUTOHOMETPUUECKHUX
YpPaBHEHUH € MOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX
YPAaBHEHUH C ITOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPHUIECKHUX
YPABHEHUH C ITOMOILBIO



44

45

46

47

48

49

50

51

52

53

54

55

56

TPUTOHOMETPUYECKON OKPYKHOCTH
Pemenue TpuroHoMeTpuuecKux
HEPABEHCTB

Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

Pemenue TpuroHoMeTpuueCcKuX
HEPABEHCTB

Pemenne TpuroHoMeTpruuecKux
HEPABEHCTB

Kontponbras padota: "['paduku
TPUTOHOMETPUUECKHUX (YHKIIHIA.
Tpuronomerpuyeckue HepaBeHCTBA"

OCHOBHBIE METOBI PELLIEHUS
[IOKA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METO/BI PELLIEHUS
IIOKA3aTEeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIIEHUS
ITOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PELLIEHUS
[IOKA3aTEIbHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIIEHUS
Jorapu(pMHUECKUX HEPABEHCTB
OCHOBHBIE METOBI PELLIEHUS
Jorapu(pMHUUECKUX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS
Jorapu(pMHUUECKUX HEPABEHCTB
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58

59

60

61

62

63

64

65

66

67

68

69

OCHOBHBIE METO/IbI pELICHUS
UppalMOHATILHBIX HEPABEHCTB

OCHOBHBIE METOBI PELLIEHUS
HMPPALMOHAIIBHBIX HEPABEHCTB

OcHOBHBIE METOBI PELICHUS
UppalMOHATILHBIX HEPABEHCTB

OCHOBHBIE METO/IbI pELICHUS
UppalMOHATILHBIX HEPABEHCTB

I'paduueckue MeTOIbI peLICHUs
UppalOHAIBHBIX YPaBHEHHH

I'padmyeckue MeToabl pemeHus
MppalMOHANILHBIX ypaBHEHUN

I'paduueckue MeTOIbI peLICHUs
MOKa3aTeIbHBIX YPaBHEHUN

I'padmueckue MeToAbl pemieHus
MOKa3aTeIbHBIX HEPABEHCTB

I'padmyeckue MeToabl pereHus
Jorapu(MUUECKUX ypaBHEHUN

I'padmyeckue MeToabl pemieHus
norapuMUYECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
Jorapu(pMHUUECKUX HEPABEHCTB

I'padmyeckue MeToabl pemeHus
MOKa3aTeIbHBIX U JOrapu(PMUUECKUX
ypaBHEHU

I'paduueckue MeTOIbI peLICHUs
MIOKA3aTEeNBHBIX M JOTapu()MUUECKIX
YpaBHEHU



70

71

72

73

74

75

76

77

78

79

80

81

I'paduueckue MeTO bl peLICHUs
MIOKA3aTEeNBHBIX M JOTapu()MUUECKIX
HEPaBEHCTB

I'padmueckue MeToAbl perieHus
MOKa3aTeIbHBIX U JOTapU(PMHUECKUX
HEPABCHCTB

Kontponbnas padota: "UppanmonaibHbie,
MOKa3aTeIbHbIC U JIOTAPHU(PMUICCKHE
HepaBeHCTBa"

KommiekcHbie uncia. Anredpandeckast 1
TPUTOHOMETpHUYEcKasi (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

KommiekcHbie uncia. Anredpanueckas u
TpUTOHOMETpHUYEcKasi (pOpMBbI 3arucu
KOMIUIEKCHOTO YHClia

Apudmerndeckre onepanum ¢
KOMILIEKCHBIMH YHCIIaMU
Apudmernueckue orneparuu ¢
KOMILIEKCHBIMH YHCIIaMU

N300paxeHne KOMIJIEKCHBIX YHCET Ha
KOOPJIMHATHOM MJIOCKOCTH
N300paxkeHre KOMITJIEKCHBIX YHCET Ha
KOOPAMHATHOW INIOCKOCTH

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMIUIEKCHOTO YK CIIa

®opmyna Myaspa. Kopuu N-oii ctenenun
13 KOMITJIEKCHOTO YHCiIa

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI OJId
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83
84

85

86

87

88

89

90

91

92

93

94

penieHus (GU3NYECKUX U T€OMETPHUIECKHUX

3aja4

KonrtponsHas padora: "KomruiekcHbie
guciaa"

HatypanbHble 1 1iesple yncia
HatypanbHble u Lensle uncia
[TpuMeHeHre NPU3HAKOB 1ETUMOCTH
LEJIBIX YHCell

IIpuMeHeHNnEe MPU3HAKOB AETUMOCTU
LEJIBIX YHCell

IIpuMeHeHNe MPU3HAKOB AETUMOCTU

nenbix yucen: HOJl u HOK

[IpuMeHeHne MPU3HAKOB ACITUMOCTH
mensix yncen: HOJL u HOK

IIpuMeHeHne NpU3HAKOB ACIUMOCTH
LEJIBIX YUCEN: OCTATKH 110 MOAYIIIO

IIpuMeHeHne NpU3HAKOB ACIUMOCTH
LIEJIBIX YUCEJI: OCTATKU 110 MOAYIIIO

[IpymeHeHne MPU3HAKOB AETUMOCTH
LEeNbIX YuCcell: anroput™ EBkinaa s
pelIeHrs 3a/1a4 B LIEeJIbIX Ynciaax
Kontponbnas padota: "Teopust menbix

gucen"

Cucrema 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-
CJIEICTBUS

CucreMa 1 COBOKYITHOCTh YPaBHEHUU.
PaBHOCHIBHBIE CHCTEMBI U CUCTEMBI-



CICOCTBUA

95 OcHOBHBIE MCTOJBI pCHICHUA CUCTEM U

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHECHUN

OCHOBHBIE METObI PELICHUSI CUCTEM U
96 COBOKYITHOCTEH MppaIriiOHAIbHBIX
ypaBHEHUI

OcHOBHEIE MCTOJbI pCHICHUA CUCTCM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUI

OCHOBHBIE METO/IbI PEILICHHS CHCTEM U
98 COBOKYITHOCTEH MOKA3aTeTbHBIX
YPaBHEHUU

OCHOBHBIE METO/IBI PEIICHUS CHCTEM U
99 COBOKYITHOCTEH JIorapu(hMUIECKUX
YPaBHEHUU

OCHOBHBIE METObI PELICHUSI CUCTEM U
100 COBOKYITHOCTEH JIOTapu(PMUIECKUX
ypaBHEHU

[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

101 pa3IMYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HH, UHTEPIPETALHNS TTOTYICHHBIX
pe3yIbTaToB

[IpuMeHeHHe CUCTEM K PEIICHHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a/1a4 U3

102 pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HH, HHTEPIPETALNS TTOTYICHHBIX
pe3yIbTaToB



103

104

105

106

107

108

109

110

111

112

113

114

115

[IpuMeHeHrne HEPaBEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aja4 U 3a7a4 u3
pa3IUYHBIX 00JIacTel HAyKW U PeaIbHOU
KU3HU, HHTEPIPETALUs OTy4YECHHBIX
pe3yNIbTaToB

KonrtponsHas pabdora: "Cucremsl
palMOHABHBIX, HPPAIIMOHATBHBIX
MIOKA3aTEeNbHBIX U JOTapu()MUIECKIX
ypaBHEHUN"

PannoHaneHbIE ypaBHEHUS C IapaMeTpaMu

ParmonanbHble HEpaBEHCTBA C
napameTpamMmu

PanmonanbsHble cucTeMBbl ¢ TapaMeTpaMu

HppaumnoHaibHble ypaBHEHMS,
HEPaBEHCTBA C lTapaMeTpaMu

HppannoHalibHbIE CUCTEMBI C
napameTpamu

IlokasaTenbHble ypaBHEHUs, HEPABEHCTBA C
rapameTpamu

ITokazarenabHble CUCTEMBI C TApaMETPaMu

Jlorapumuueckue ypaBHEHHUS,
HEpaBEeHCTBA C ITapaMeTpaMu
Jlorapudpmuyueckue CUCTEMBI ¢
napameTpamu

Tpuronomerpuieckue ypaBHEHHs C
napameTpamu

Tpuronomerpuieckie HepaBEeHCTBA C
napameTpamu



TpuroHomeTpu4ecKue CUCTEMBI €
napaMeTpamMmu

116

[TocTtpoeHue u uccnenoBaHue
117 MaTeMaTUYeCKUX MOJIENeH peaabHbIX
CUTYalHi C IOMOILBIO YPAaBHEHUN C

napameTpamu

[TocTpoenue u uccneaoBaHue
118 MaTEMaTHYECKUX MOJIENEN peabHbIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rmapamMeTpamMu

[TocTpoenue u uccnenoBaHue
119 MaTEMaTHYECKUX MOJIENIEH PEAIbHBIX
CUTYalUi C IOMOLIBIO CUCTEM YPABHEHUN

C rmapamMeTpamMu

Kontponbras padota: "3agauu ¢

120 .
napameTpamu

121 [ToBTOpenHue, 060061IeHNE,
cucTtemaTusanus 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 06001IeHNE,

cucTeMaru3anus 3HaHui: "YpaBHeHus"

[ToBTOpenue, 0600IIEeHNE,
123 CUCTEMaTH3aIlsl 3HaHWI: Y paBHEHUS.
Cucrembl ypaBHeHUI"

124 [ToBTOpenue, 06001IeHNE,
cuctemaTtusanus 3Hannii: "HepaBencrna"

125 [ToBTOpenue, 06001IeHNE,

cucremaru3anus 3HaHuii: "HepaBencraa"

126 [ToBTOpenue, 0600IIEeHNE,



127

128

129

130

131

132

133

134
135

136

cucremarusanus 3Hanuil: "Hepasencraa"

[ToBTOpeHmE, 0600MIIEHNE,
cucteMatuzanus 3Hanuii: "[IponsBoaHas u
e€ npumeHeHue"

[ToBTOpeHmE, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u
e€ mpuMeHeHue"

[ToBTOpeHmE, 0600MIIEHNE,
cuctemaTtusanus 3Hanuii: "IIpousBoaHas u
e€ mpuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucTeMaru3anus 3Hanui: "MHTerpan u ero
npuMeHeHue"

[ToBTOpenue, 06001IeHNE,
cucteMaTtu3anus 3HaHui: "OyHkuun'

[ToBTOpeHmEe, 0600MIIEHNE,
cucrtemaTtusanus 3Hanuil: "OyHkuun'

[ToBTOpenue, 06001IeHNE,
cucteMaTtu3anus 3HaHui: "OyHkuun'

'
HToroBast KOHTpOJbHAs paboTa
HroroBast koHTpOIBHAS paboTa

[ToBTOpenue, 06001IeHNE,
cucTeMaTH3anus 3HaHUU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTUYECKOTO aHaIN3a, TeOMETPHSL.
Anre0Opa u Havasa MaTeMaTU4YECKOro ananm3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.T"., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u apyrue; nojg
penakimeir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO
«M1OLl MHEMO3HMHA»

* Maremaruka: anredpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSI.
Anrebpa 1 HayaJla MaTeMaTUYeCKOTo aHanu3a (B 2 Jactsx), 11 kmacc/ Yacts 1:
Mopakosuu A.T"., Cemenon I1.B.; Hacts 2: Mopakosuu A.I'. u agpyrue; nojg
penakieir Mopakosrda A.I'., OGIIECTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO

« 1011 MHEMO3HHA»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET






