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MNOSACHUTEJIBHASA 3AIIMCKA

VY4eOHblil Kypc «Anredpa n Havyajda MaTeMaTHYECKOTO aHAJIM3ay» SBIIAETCS OJHUM U3 Hauboiee
3HAUUMBIX B IIPOrpaMMe CpeaHero oOmero oOpa3oBaHMs, IIOCKOJIBKY, C OJHOH CTOPOHBI, OH
o0ecreunBaeT MHCTPYMEHTAIbHYIO 0a3y 7Sl U3y4EHUs BCEX €CTECTBEHHO-HAYYHbIX KYpPCOB, a C ApYron
CTOPOHBI, (POPMUPYET JIOTUYECKOE U A0CTPAKTHOE MBILIICHHE 00Y4alOUXCsl HA YPOBHE, HEOOXOJUMOM
JUIE OCBOCHMS WH(POPMATUKHU, OOIIECTBO3HAHUS, MUCTOPUHU, CIOBECHOCTH M APYIHX AUCLHUILINH. B
paMKax JaHHOTO y4eOHOro Kypca oOy4aroliecs: OBJIaIEBAI0T YHUBEPCATIbHBIM SI3IKOM COBPEMEHHON
HaYyKH, KOTopasi pOpMyIHpYyeT CBOU JIOCTUIKEHUS B MaTeMaTHYeCKol opMme.

VYuebHblil Kypc anreOpbl M Hadal MaTeMaTHMYECKOro aHalu3a 3aKiIaJblBaeT OCHOBY JUIf
YCIICIIHOTO OBJAJCHHS 3aKOHAMU (HU3UKH, XUMHH, OWOJIOTUH, MOHWMAHHS OCHOBHBIX TEHICHLUH
pasBUTHS SKOHOMHUKHM M OOLIECTBEHHOW KHM3HM, IO3BOJSIET OPHEHTUPOBATHCS B COBPEMEHHBIX
IUQPPOBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSAX, YBEPEHHO MHCIIONb30BaTh MX Ui JaJibHEHIIero
o0pa3oBaHus M B IOBCEAHEBHOM Xu3HU. B TO ke BpeMs oBiazeHHe aOCTPAKTHBIMU U JIOTHUECKU
CTPOTUMH KOHCTPYKIHMSAMHU anreOpbl M MaTEeMaTW4YeCKOro aHajh3a pa3BUBAaET YMEHHE HaXOAUTh
3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTHHHOCTb, JOKA3bIBAaTh YTBEPXKICHHS C TOMOIIBI0 MHIYKIHMA U
paccykaaTb JEIyKTHBHO, HCIIOJIb30BaTh OOOOIIEHHWE M KOHKpETH3aluio, abCTparupoBaHHE U
aHaJIoruto, GopMUpyeT KpeaTuBHOE U KPUTUUECKOE MBIIIIJICHUE.

B xoxe wusyueHuss ydeOHOro Kypca «AnreOpa W Hadajga MaTEMaTHYECKOTO aHaIM3a»
00yJaromuecs MoJy4aroT HOBBII OIBIT PEHICHUS MPHUKIAJHBIX 33/1a4, CAMOCTOSTEILHOTO MIOCTPOCHUS
MaTeMaTHYECKUX MOJeNell peanbHbIX CUTYyalluil, MHTEPIPETALUHU [TOJYyYSHHbBIX PEIIeHUH, 3HAKOMATCS
C IpUMepaMHi MaTeMaTHYeCKHX 3aKOHOMEPHOCTEH B IPUPOJE, HAyKe U MCKYCCTBE, C BBIJAIOIIUMUCS
MaTeMaTHYECKUMH OTKPBITHSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc o00nagaer 3HAYUTENBHBIM BOCHHUTATEIbHBIM IOTEHIUAIOM, KOTOPBII
peanu3yercss Kak uepe3 Yy4yeOHBI Marepuai, CHOCOOCTBYIOUIMM (QOPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUS, TaK U 4Yepe3 cneuuuky y4yeOHOH IesTeNbHOCTH, TpeOyromel MpoaoKUTEIbHON
KOHIICHTPAllM BHUMaHUS, CAMOCTOSITEIEHOCTH, aKKypaTHOCTH W OTBETCTBEHHOCTH 3a TOJyYEHHBIN
pe3yibTar.

B ocHoBe MeTronuku oOydeHus anreOpe M HayajgaM MaTeMaTUYEeCKOro aHajau3a JIeKUT
JeSITeIbHOCTHBIN MPUHLIUI 00y4eHusl.

B crpykType ydeOHOro kypca «Anrebpa M Haudajla MaTeMaTH4YeCKOTO aHAIN3a» BBIAEICHBI
CJIEAYIOIHNE COJIEPKATEITHLHO-METOANYECKHE JTHHNN: «Hncna u BEIUCIeHHs», «OYHKINU U Tpadukmy,
«YpaBHEHUs U HepaBeHCTBa», «Hawama maremaTHuyeckoro aHaiausza», «MHOXKeCTBa U JIOTHKa». Bce
OCHOBHBIE COJIEPKATEITbHO-METOANYECKHE JIMHUU U3Y4alOTCsl Ha MPOTSHKEHUH ABYX JIeT 00ydeHHs Ha
YPOBHE CpEIHEro 00mero oopa3oBaHms, €CTECTBEHHO JOMOIHSS IPYT IpyTa U MOCTENEHHO HACKHIIIAsCh
HOBBIMH TeMaMH W paszjienamu. JlaHHBIA y4eOHBIH KypC SIBISETCS WHTETPATUBHBIM, TOCKOIBKY
o0beuHseT B cede cojepKaHue HECKOJIbKMX MaTeMaTH4YeCKUX AMCLUIUIMH, TaKUX Kak aireodpa,
TPUTOHOMETPHUS, MAaTEMATUIECKUI aHaINU3, TEOPUSI MHOXKECTB, MaTeMaThyeckas JJoruka u apyrue. Ilo
Mepe TOro Kak oOydJaroliecs: OBIaAeBalOT BcE Oojee MMPOKUM MAaTEMAaTHYECKHM armapaToM, y HUX
MOCJIEIOBATENBHO (POPMHUPYETCS M COBEPUICHCTBYETCS yYMEHHE CTPOWTH MATeMaTHYECKYIO MOJEIh
peasbHON CUTYaIlH, TPUMEHATh 3HAHUS, MTOJyYEHHbIE IPU U3YYEeHUHU YU4eOHOTO Kypca, IS peleHus
CaMOCTOSITENIbHO Cc(HOPMYITUPOBAHHON MaTeMaTHUYeCKOW 3ajlaud, a 3aTeM MHTEpIPEeTHPOBaTh CBOM
OTBET.

CopnepxaTenpHO-MeTOANYECKasT JTUHUS «YUuclla W BBIUUCIEHUS» 3aBepllaeT (pOpMHUPOBAHUE
HaBBIKOB HCIOJIb30BAHNUS JIEHCTBUTENLHBIX YHCEIN, KOTOPOE OBLIO HA4aTO Ha YPOBHE OCHOBHOTO OOILIETO
oOpa3oBanus. Ha ypoBHe cpennero o6iero oopa3oBanusi ocodoe BHUMaHue yaemsieTcs (opMupoBaHUIO
HaBBIKOB PAI[MOHAJIbHBIX BBIUMCIIEHUH, BKIIOYAIONMMUX B c€0s1 UCIIOIb30BAHNE Pa3IMYHbIX (POPM 3alUCU



YHClla, YMEHUE JIeNaTh MPUKUJIKY, BBIMOIHIATH MPUOIMKEHHBIE BBHIYUCICHUS, OLIEHUBATH YHCIOBBIC
BBIpOKEHMs, pabOTaTh C MAaTeMaTUYECKUMU KOHCTAHTAMU. 3HAKOMbIE OOYYAIOIIMMCS MHOKECTBa
HATypaJdbHBIX, IEJIbIX, PALHUOHAIBHBIX M JACHUCTBUTEIBHBIX 4YHCET JOMOJHSAIOTCS MHOXECTBOM
KOMIUIEKCHBIX 4HuCel. B KaXIOM U3 3TUX MHOXECTB PACCMATPUBAIOTCS CBOMCTBEHHBIE €MY
cnenuduyecKue 3a1a4y U Orepaluy: AeJeHue Halleno, OleprupoBaHie OCTaTKaMU Ha MHOXKECTBE I1eJIbIX
qrcel, 0COObIe CBOWCTBA PAIMOHATBHBIX U MPPANMOHAIBHBIX YHCEN, apu(PMEeTHYeCKUue omeparuu, a
TaK)K€ W3BJICUYCHHE KOpHS HATypaJIbHOM CTENEHM Ha MHOXXECTBE KOMIUIEKCHBIX 4YHcell. braromaps
MOCJIE0BATEILHOMY PACHIMPEHUIO KPYyra HCIOIb3YEMbIX YUCENl U 3HAKOMCTBY C BO3MOXKHOCTSIMU HX
MPUMEHEHHUS JJI PeLIeHUs pa3uyHbIX 3a/1a4 (popMupyeTcs Mpe/CTaBIeHHEe O €IUHCTBE MaTeMaTUKU
KaK HayKd ¥ €€ poJii B IOCTPOCHUH MO peaTbHOTO MHPA, IHUPOKO MCIIONIB3YIOTCS 0000IeHre 1
KOHKpETHU3aIHs.

Jlunus «YpaBHEHHUS U HEPABEHCTBA» pealn3yeTcs Ha MPOTSHKEHUU BCero oOydeHUs Ha ypOBHE
cpenHero o0Iero oopa3oBaHusl, MOCKOJIBKY B KaKIoM paszzeine [IporpaMMbl mpeaycMOTpeHO perieHue
COOTBETCTBYIOIINX 33j1ad. B pe3ynprare oOyuarommecs: OBJIaIeBalOT pa3IMYHBIMU METOIaMH PEIICHUS
pPAIlMOHANILHBIX, HPPAMOHAIBHBIX, IT0KA3aTEeIbHBIX, JOTAPH(PMHUUESCKHX H TPUTOHOMETPHUYCCKUX
ypaBHEHUI, HEPABEHCTB U CHCTEM, a TaKXkKe 3aJad, coAepallux mapamerpsl. [lomyuyeHHble yMeHUs
[IMPOKO HUCIONB3YIOTCS TMPU HCCIENOBAaHUM (YHKIUN C MOMOIIBIO MPOU3BOJHOW, MPHU PEIICHUU
MIPUKJIATHBIX 33724 U 33/1a4 Ha HAX0XICHUE HanOOJIBIITNX U HAMMCHBINX 3HaUeHUH QyHkunu. JlanHas
CoJIepKaTeNIbHAS JIMHUS BKJIFOYAET B ce0s Takke (HOpMHpPOBAHME YMEHHU BBITIOJIHATH PACUETHI 10
dbopMmynaMm, npeoOpa3oBaHMs PALIMOHAIBHBIX, HPPALIMOHATBHBIX U TPUTOHOMETPUUECKUX BBIPAKEHUH,
a Tak)Ke BBIPAXKEHUH, CoAepKalluX CTENneHH M jorapudmel. braronaps uzydeHuro anredbpandeckoro
MaTepuaia MPOUCXOAUT JaJbHEHIIee pPa3BUTHE AITOPUTMHUYECKOTO M aOCTPAKTHOTO MBIIUICHHS
oOyyJaromuxcsi, (OPMUPYIOTCS HABBIKM JIEIYKTHUBHBIX PACCYXKICHHH, pabOTbl ¢ CHUMBOJBHBIMHU
dbopMamu, peICTaBICHHS 3aKOHOMEPHOCTEN 1 3aBUCUMOCTEH B BUJIE PABEHCTB U HEPABEHCTB. Anredpa
npearaeT 3QpPeKTUBHBIE MHCTPYMEHTHI AJIs PEIIeHUs] MPAKTHUECKUX M €CTeCTBEHHO-HAYYHBIX 3a/1a4,
HarJISIIHO JIEMOHCTPUPYET CBOU BO3MOKHOCTH KaK SI3bIKA HAYKH.

ConeprkarenbHO-MeToiuuecKast TMHUS «OYHKIUU U TPpaQUKI» TECHO MEPETICTACTCs C IPYTUMU
JUHUSAMH y4eOHOTO Kypca, MOCKOJIbKY B KAKOM-TO CMBICIIE 33/1aéT MOCIEAOBATEIbHOCTh HU3YYCHHS
MaTepuana. V3yueHue CTENeHHOW, MOKa3aTeIbHOW, NOorapuMHUUEeCKOd W TPUTOHOMETPHYECKHUX
(GyHKIMH, UX CBOMCTB U IpadUKOB, UCIIOJIb30BaHWE (DYHKIUHN AJIs pEelIeHus 3a7a4 U3 IpYruX yueOHbIX
MIPEAMETOB U PEATHHOM KU3HU TECHO CBS3aHO KaK C MaTEMaTUYECKUM aHAJIU30M, TaK M C PEIICHHEM
ypaBHeHUU u HepaBeHCTB. [Ipu sToM Oounblioe BHUMaHHE yaensercs (OPMUPOBAHUIO YMEHUs
BbIpaXaTh (OpMyllaMd 3aBUCHMOCTH MEXKAY Pa3IMYHBIMHU BEIUYMHAMH, UCCIEIOBATH MOTyYEHHBIC
byHKIIMH, CTPOUTH UX Tpaduku. Marepuan 3Toit coep kaTeIbHON IMHUY HAIICJICH Ha pa3BUTHE YMEHHM
M HaBBIKOB, TO3BOJISIONIMX BBIPAXKATh 3aBUCUMOCTH MEXAY BEIMUYMHAMH B Pa3IdyHON (dopme:
AHAIUTUYECKOW, Tpaduueckoi u  crmoBecHoW. Ero mu3ydeHwe CHocoOCTBYeT  pPa3BUTHUIO
AITOPUTMUYECKOTO MBIIUICHHSI, CIIOCOOHOCTH K OOOOIIEHUI0 M KOHKPETH3AI[UH, HCIOIB30BaHUIO
AHaJIOTUH.

CopnepxarenpHass nuHUS «Hauyana maTeMaTHyeckoro aHaiu3ay I03BOJSET CYHIECTBEHHO
pacCIIMPHUTh KPYT KaK MaTeMaTHUYECKUX, TaK M MPUKIATHBIX 33/1a4, JIOCTYIMHBIX 00YUYaIOIUMCS, TaK KaK
Y HUX TIOSIBIISIETCS] BO3MOXKHOCTD CTPOUTH TPaUKH CIIOKHBIX (DYHKIIUH, ONIPEIEISITh UX HAUOOIBIITNE U
HAaWMEHBIINE 3HAYCHUS, BEIYUCIATD IUTOMIANA (PUTYp U 0O0BEMBI TEJl, HAXOIUTh CKOPOCTH U YCKOPEHHS
npoueccoB. JlaHHasg colep)kaTenbHasi JUHUS OTKPBHIBAET HOBBIE BO3MOXKHOCTH TOCTPOCHUS
MaTEeMATHYECKUX MOJIENIed pealbHBIX CHUTYaIluii, IMO3BOJSET HAXOMUTh HAWIYYIIee pElIeHUE B
NPUKIAIHBIX, B TOM YHUCJIE COLMAIbHO-DPKOHOMHYECKUX, 3a/Jadax. 3HAKOMCTBO C OCHOBaMH
MaTEeMaTHYeCKOro0 aHau3a CIOCOOCTBYET pa3BUTHIO aOCTpakTHOro, (OPMaTbHO-JIOTHYECKOTO U



KPEaTHBHOT'O MBIILICHHUS, (OPMUPOBAHUIO YMEHHUH pacrio3HaBaTh MPOSBICHMUS 3aKOHOB MAaTEMAaTHKH B
HayKe, TeXHUKE U ucKyccTBe. OOyuaronyecs y3HaroT O BBIAAIONIIUXCS Pe3yIbTaTax, MOJTyYeHHBIX B X0/1€
pa3BUTHS MAaTEMAaTUKHU KaK HAyKH, U 00 UX aBTOpax.

ConepxarenbHO-MeTOANYECKash JTUHUSA «MHOXECTBa M JIOTUKa» BKIIOYACT B CEOS JIEMEHTHI
TEOPUHM MHOXKECTB M MAaTEeMaTHYECKOH JIOTMKU. TeopeTMKO-MHOKECTBEHHBIC NPEICTAaBICHHUS
IMPOHU3BIBAKOT BECh KYPC IIKOJILHOM MAaTEeMaTHKH H npeajararoTt Haﬂ6onee yHI/IBepcaﬂbelﬁ SA3BIK,
O6’b€[[HHHIOH.II/Iﬁ BCC pa3aciibl MATCMAaTUKH U eé HpI/IJ'IO)KeHI/If/'I, OHU CBA3BIBAIOT PA3HBIC MATCMATUUCCKHUC
JTMCLUIUINHBL U MX TIPUJIOKEHUS B einHoe 11eoe. [103ToMy BayKHO 1aTh BO3MOKHOCTH 00Y4YaroImeMycCst
NOHMMAaTh TEOPETHKO-MHOKECTBEHHBIH S3bIK COBPEMEHHOW MAaTEMAaTHKH W HMCHOJIB30BaTh €ro I
BBIPpAXXCHUA CBOUX MBICIICH. I[pyrI/IM BAXXHBIM IMPU3HAKOM MAaTCMATHUKH KaK HAYKH CJIICAYCT IMPU3HATH
CBOWCTBEHHYIO €i CTPOrocTh OOOCHOBAaHUI M CIEIOBaHHME OIPENCIEHHBIM MPABHIIaM ITOCTPOCHUS
JI0Ka3aTeIbCTB. 3HAKOMCTBO C 3JEMEHTAaMM MaTeMaTH4eCKOHl JIOTMKH CHOCOOCTBYET pa3BUTHUIO
JOTUYECKOTO MBIIUICHHS OOYYaroIuXcsi, MO3BOJISIET MM CTPOMTH CBOM PAacCYKACHHS Ha OCHOBE
JIOTHYECKUX TPaBuII, (POPMHUPYET HABBIKM KPUTUIECKOTO MBIIUICHUSI.

B yuebHOM Kypce «AnrebOpa M Hadana MaTeMAaTHYECKOTO aHAJIN3a» MPHUCYTCTBYIOT OCHOBBI
MaTEeMaTUYECKOT0 MOJCITUPOBAHUS, KOTOPbIE MPHU3BaHbI CIIOCOOCTBOBATH (POPMHPOBAHHIO HABHIKOB
TIOCTPOCHHSI MOJIENICH pealbHBIX CHUTYallMid, MCCIEAOBAHUS 3TUX MOJENeH C IOMOIIBIO ammapara
anreOppl M1 MaTeMaTHYECKOTO aHAIN3a, WHTEPIPETAlly MOJYYCHHBIX PE3yNbTaToB. Takue 3akaHus
BIUIETEHBI B Kb W3 Pa3esiOB MPOTPaMMBbI, TOCKOJIBKY BECh MaTepHasl Y4EOHOr0 Kypca IIHUPOKO
UCIIONIB3YeTCS Ul PEUICHUS NPHUKIAAHBIX 3a1ad. [Ipy pemeHun pealbHbIX MPAaKTUYECKUX 3aaad
oOydJaromipecsi  pa3BHBAaIOT  HAONIOAATENFHOCTh,  YMEHHE  HaxXOAWUTh  3aKOHOMEPHOCTH,
abcTparupoBarbCsi, HUCIOJIb30BATh AHAIOTHIO, 0000IIaTh M  KOHKPETH3UPOBAaTh  MpoOOIEMYy.
HestenpHOCTh 110 (POPMHPOBAHUIO HABBIKOB PELIECHUs MPUKIIATHBIX 3a7a4 OPraHU3yeTCsl B MPOIECCe
U3y4eHHsI BceX TeM yueOHOro Kypca «Anredpa 1 Hayajla MaTeMaTHYeCKOro aHaIu3ay.

Ha u3yuyenue yuebHOro Kypca «Anredpa u Hayajia MaTeMaTHYECKOr0 aHaIn3a» OTBOIUTCS 272
yaca: B 10 kitacce — 136 gacoB (4 yaca B Heneno), B 11 kiacce — 136 vacoB (4 yaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

10 KUIACC

Yuciia ¥ BBIYMCICHUSA

Pannonanenele uncna. OOBIKHOBEHHbIE M JIECATHYHBIE JPOOM, IPOLEHTHI, OECKOHEYHbIE
nepuoauyeckue npodu. IlpumeHenue npoOGeil W MPOLEHTOB Ui pEIICHUS NPUKIATHBIX 3aJad M3
Pa3JIMYHBIX OTPACJICl 3HAHUMN U PEATIbHON KU3HU.

JeiictBuTenpHbple 4Hcaa. PanyoHanbHble W UppalMoOHalbHBIE 4YHcia. Apudmernueckue
olnepauuu C JCHCTBUTEIbHBIMA YMCIAaMHA. MOXysb JIEHCTBUTENBHOIO YHUCIAa M €ro CBOWMCTBA.
[TpuGnnxkEHHBIE BEIYUCIEHUS, IPABUIIA OKPYTJICHUS, IPUKUKA U OLIEHKA Pe3yJIbTaTa BEIYUCICHHH.

Crenensb ¢ nensiM nokaszareneM. bunom Herotona. Mcnonp3oBanue noaxozsmieii Gopmbl 3arucu
JEHCTBUTENBHBIX YMCEN JUISl PELIEHUs] IPAKTUYECKUX 3314 U IPEJICTaBICHUS JaHHbBIX.

Apudmernueckuil KOpeHb HaTypaJIbHON CTEIIEHH U €ro CBOICTRA.

CreneHp ¢ palMOHAIBHBIM IIOKa3aTeleM M €€ CBOWMCTBA, CTENEHb C JIEHCTBUTEIbHBIM
IIOKa3aTEJIEM.

Jlorapudwm gucia. CBoiicTBa Jiorapudma. J[ecaTHIHbIC U HATypaTbHBIC JIOTAPUPMBI.

CuHyC, KOCHMHYC, TaHI'€HC, KOTAHI€HC 4YHMCJIOBOTO aprymMeHTa. ApKCHHYC, apKKOCHUHYC H
apKTaHI€HC YHCIOBOIO apryMeHTa.

YpaBHeHusI 1 HepaBeHCTBA

ToxnmecTBa W  TOXAECTBEHHBIE MpeoOpa3oBaHWs. YpaBHEHHE, KOPEHb YypPaBHEHHUSI.
PaBHOCWIIBHBIE YpaBHEHUsI U ypaBHEHUs-CIIeACTBUA. HepaBeHCTBO, pellleHre HEPABEHCTBA.

OCHOBHBIE METOJbl pEIEHUs LENbIX U APOOHO-PALMOHANbHBIX YPAaBHEHHH M HEPaBEHCTB.
MHorouieHsl OT OTHOW NepEeMEHHOM. J[esleHre MHOTO4YIeHa HA MHOTO4JIEH ¢ ocTaTKOM. Teopema besy.
MHorousnens! ¢ neasiMu kodpdunrentamu. Teopema Buera.

[TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH, COAEPIKAIINX CTENIEHH U KOPHHU.

HppanuonaneHble ypaBHeHUs. OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX YPAaBHEHUH.

[TokxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI PEIICHUS T0KA3aTEeIbHBIX YPAaBHEHHUI.

[TpeoOpa3zoBaHue BbIpaKEHHM, ColepKalIiX Jorapudmsl.

Jlorapugmuueckue ypaBHeHUs. OCHOBHBIE METO/IbI PEIIEHUS JIOTapu(PMUUECKUX YpaBHEHUI.

OcHOBHBIE  TpUroHOMeTpuueckue  (opmynsl. IIpeoGpa3oBaHue  TPUTOHOMETPUUYECKHX
BBIPAKECHUI. PellleHre TpUroHoMeTpu4eCKuX YpaBHEHHM.

Pemienne cucrteM JMHEHHBIX ypaBHEHMH. Marpuna CHCTEMBl JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpulbl 2X2, ero T€OMETPUYECKUN CMBICI U CBOMCTBA, BBIUUCIIEHUE €0 3HAYCHMS,
IIPUMEHEHNUE ONPEIECINUTENS IS PEIICHUS CUCTEMBI JIMHEHHBIX ypaBHEHUM. PelleHne NpuKiIaaHbIX
3a/1a4 C TOMOIIBIO CUCTEMBI IMHEHMHBIX YpaBHEHUM. MccnenoBanrne NoCTpOCHHON MOAENH C TIOMOIIBIO
MaTpHL U ONPEACITUTEIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJEIEH peallbHOM CHUTyallud C IOMOIIBI0 ypaBHEHUH U
HepaBeHCTB. [IpMeHeHne ypaBHEHNI U HEPABEHCTB K PEIICHHUI0O MAaTEMAaTUYECKUX 3a/ad W 3a/1ad U3
pa3INyYHbIX o0JacTel HayKH U peabHOM KU3HU.

DyHKIUHN U TpadUKH

OyHKIMS, cIoco0b! 3aanust GyHKUUU. B3anMHo obpaTtHble pyHkunu. Kommnosumus GyHKIni.
I'padux GyHKIMN. DIemMeHTapHble IpeoOpa3oBaHus rpaduKoB GyHKIUH.

Ob6nacte ompeneneHuss U MHOXecTBO 3HadeHMH ¢yHkuuu. Hymu ynkuuu. IlpomexyTtku
3HAKONOCTOSAHCTBA. YE&THble M Heu€rHble GyHKUMU. Ilepmogmueckue @ynkuuu. I[Ipomexyrtkn
MOHOTOHHOCTH (YHKIMHU. MakCUMyMbl U MUHUMYMBI (pyHKIIMHU. Hanbosnbiiee 1 HauMeHblee 3Ha4eHUs
(GYHKIUU Ha TPOMEKYTKE.



Jlunelinas, xkBagpaTH4Has W JAPOOHO-TMHEHHAs (YHKIUU. DJIEMEHTapHOE WCCIICIOBAaHUE H
MOCTPOCHUE UX TPAPHUKOB.

Crenennast GyHKIHUS C HATypaJbHBIM U LIEJIBIM MOKa3areneM. E€ cBolicTBa u rpaduk. CoiicTBa
u rpaduK KOpHs N-Oi CTENeHH KaK GYHKIIMH 0OpaTHOW CTENEHH ¢ HATypallbHbIM ITOKa3aTeeM.

[TokazarenbHast u jorapudmuueckas (QyHKIHH, UX cBoOWcTBa U rpaduku. Mcmonb3oBaHue
rpaduKoB QYHKIUH U pelIeHNs] ypaBHEHUH.

TpuronomeTrpudeckas OKpy>KHOCTb, ONPENEICHNE TPUTOHOMETPUIECKUX (PYHKIUH YHCIOBOTO
apryMeHTa.

OyHKIMOHATbHBIE 3aBHUCHMOCTH B pealbHBIX IMpolleccax U sBICHUsSX. ['paduku peanbHbIX
3aBUCUMOCTEH.

Havyana mareMaTH4ecKoOro aHajimu3a

[TocnenoBaTenbHOCTH, CIOCOOBI 3aJlaHusl TOCJeNoBaTeNlIbHOCTEH. MeToa MareMaThyecKou
WHAYKUUA. MOHOTOHHBIE W OIPaHUYEHHBIE IOCJIEIOBAaTENbHOCTH. VICTOpUS BO3HUKHOBEHMS
MaTeMaTUYECKOI0 aHaJIn3a KaK aHajln3a OECKOHEUHO MaJIbIX.

Apudmernueckas 1 reomeTpuyeckas nporpeccuu. beckoneuHo yObIBarolias reoMeTpuuecKast
nporpeccusi. Cymma OeckOHEYHO yObIBarollell TIeoMeTpuuyeckoi mnporpeccud. JIMHeHHBIH U
3KCHOHEHIMANIBbHBIN pocT. Hucno e. opmyina ciiokHbIX MPOIEHTOB. Mcnosib3oBaHue nporpeccuu st
pelIeHNs peallbHbIX 3a]a4 IPUKJIaJHOIO XapaKTepa.

HenpepeiBable GyHkunu u ux cBoiictBa. Touku paspbiBa. ACHMITOTHI rpa@uKoOB ()YHKITHIA.
CpoiicTBa (yHKIMI HENpepbIBHBIX Ha OTpe3ke. MeTox HHTEepBAJIOB JUIsl pEIIEeHHs HEPABEHCTB.
[IpuMmeHeHre CBOMCTB HENIPEPBIBHBIX (DYHKIIU IS pEIICHUs 3a/1a4.

[lepBas u BTOpast mpousBoAHble (PyHKIMU. OmnpenencHue, T€OMETPUUYCCKUN U (PU3NUECKUA
CMBICI POM3BOAHOM. YpaBHEHHUE KacaTeIbHOMN K rpaguKy pyHKIIMH.

[TpousBosHble 3neMeHTapHBIX (yHKIMHA. [Ipon3BoaHas cymMMbl, MPOU3BEAEHUS, YACTHOTO U
KOMITO3ULIUU (PYHKITUH.

MHo:xecTBa U JIOTHKA

MHOXeCTBO, OINepalud HaJ MHOXXECTBAaMH W WX CcBoWcTBa. Jluarpammel Oinepa—Benna.
IIpMeHeHnEe TEOPETUKO-MHOKECTBEHHOTO anmapara /Ul ONIUCAaHUsl PEaJIbHBIX IPOLIECCOB U SIBJICHUM,
IPY PELICHUH 33/1a4 U3 JIPYTUX YU4eOHBIX IPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTeMaTHMUeCKOro OOBEKTa, CIEACTBHE, J0Ka3aTeIbCTBO,
PaBHOCHJIbHBIE YPAaBHEHHS.

11 KJIACC
Yucsa v BbIYUCICHUSA

Hatypanbnble u nienble yucina. [[puMeHenne npu3HakoB AETUMOCTH IEJIbIX YHCeN, HAUOOIbIINUN
obmuii nenurens (nanee — HOJ) u naumenpiee o6iiee kpatnoe (nanee — HOK), octaTkoB mo moaysto,
anroputMa EBKiIMa 11 peleHus 3aa4 B LENbIX YUCIIaXx.

KommnekcHble uncia. Anaredpanyeckas ¥ TpPUTOHOMETpUdecKas (popMbl 3alTUCH KOMIUIEKCHOTO
yncia. Apudmernyeckue onepanui ¢ KOMIUIEKCHBIMU 4uciaMu. M300pakeHne KOMIUIEKCHBIX YHUCel
Ha KOOpAMHATHOM IockoctH. @opmyna Myaspa. KopHu N-0il cTeneHM M3 KOMIUIEKCHOIO YHCIIA.
[TprMeHeHNne KOMITJIEKCHBIX YMCEN JUIs pellieHns GU3NUYECKUX U TEOMETPHUYECKHUX 3ajay.

YpaBHeHHUs M HEPpABEHCTBA

CucremMa U COBOKYMHOCTb YpPaBHEHHMH M HEpaBEHCTB. PaBHOCHJIbHBIE CHUCTEMBI U CHCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op KOpHEH TPUTOHOMETPUUYECKUX YpPaBHEHUH C TIOMOIIBIO TPUTOHOMETPUUECKOM
OKPYXHOCTH. Pelienne TpuroHoMeTpu4eckiux HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEILIEHHUs TOKA3aTENbHBIX U JIOrapu(MUIECKIX HEPABEHCTB.



OcHOBHBIE METOBI PEIIEHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE METOJbl PELIEHUS CUCTEM U COBOKYIHOCTEH pPALMOHAIbHBIX, HUpPPallMOHAIbHbIX,
MOKa3aTeIbHBIX U JIOTapU(MUIECKUX YPaBHEHHH.

VYpaBHEHMsI, HEPABEHCTBA U CUCTEMBI C IIAPAMETPAMH.

[IpuMeHeHne ypaBHEHUH, CHCTEM U HEPABEHCTB K PEIICHUIO0 MATEMAaTUYECKUX 3a1a4 U 3aJa4 U3
Pa3NIMYHBIX 00JIaCTe HAYKU U pealIbHOM KU3HH, MHTEPIPETALUs OTYIEHHBIX PE3yIbTaTOB.

DOyHKUUH U rPpadpuKu

I'papux komnozuuuu ¢yHkuuid. ['eomerpuueckue oOpa3bl ypaBHEHHl M HEpaBEHCTB Ha
KOOPJAMHATHOH INIOCKOCTH.

Tpuronomerpuyeckue GyHKINHU, UX CBOMCTBA U TpauKH.

['paduueckue MeTOIbI PELICHUS YpaBHEHHH W HEpaBEHCTB. I paduueckue METOIbl pPelICHHS
3aJa4 ¢ napaMeTpamH.

Hcnonb3oBanue rpadukoB GyHKUUN U UCCIEIOBAHUS MTPOLECCOB U 3aBUCUMOCTEH, KOTOpPbIE
BO3HUKAIOT MPU PELICHUHU 3a/1a4 U3 IPYIUX YyUeOHBIX MPEIMETOB U PEAIbHOU KU3HHU.

Havajia maTeMaTH4eCKOro aHaJu3a

[IpuMeHeHHe NPOM3BOJHONW K HCCIIEAOBAaHHIO (PYHKIUI Ha MOHOTOHHOCTb M 3KCTPEMYMBI.
HaxoxneHne HauOoJbIIero 1 HAMMEHbIIEro 3HaYeHN I HelTPephIBHOM (PyHKIIMM Ha OTpe3Ke.

IIpuMeHeHne NpOM3BOIHOM Ul HAXOKJIECHUs HAWIYYIIEro PEIICHHs B MPUKIAJHBIX 3a/]a4ax,
JUISL OIIPE/IEIIEHHSI CKOPOCTH M YCKOPEHHUSI IIPOIIecca, 3alaHHOTO (hOPMYIIOH Min TpaduKoM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO IepBooOpa3HbIX. IlepBooOpa3Hble 3JeMEHTapHBIX
¢bynkuuit. [IpaBuna HaxoX1eHUS IEPBOOOPA3HBIX.

Wurerpan. ['eomerpuyecknii cMbICa MHTErpaia. BerduciieHne onpenenéHHoro MHTerpaiza Io
dbopmyne Hrerotona-Jleitonuria.

[IpumeHeHne wuHTerpana s HaxOXJAEHUS IUIomagel mmiIockux ¢uryp U 0oO0bEMOB
T€OMETPUYECKUX TEJl.

[Tpumepsl pemeHuit nuddepeHIUaNbHBIX ypaBHEHUH. MaTemaTuueckoe MOJAETUPOBaHUE
pEeaIbHBIX MPOLIECCOB C MOMOLIBIO AU(P(EepPeHINATBHBIX YPaBHEHHH.



IHNTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOTO AHAJIN3A» (YIJYBJEHHBIH YPOBEHB) HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIBTATHI

1) rpa:xnaHCcKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YJAFOIIErocs KaK aKTUBHOTO M OTBETCTBEHHOTO
qJieHa POCCHUUCKOTO OOIIeCTBA, MPEACTABICHUE O MAaTEMaTHYEeCKHX OCHOBAaX (YHKIIMOHUPOBAHUS
pa3IMYHBIX CTPYKTYp, SBICHUI, MPOLENyp I'Pa)JIaHCKOro o01ecTBa (BHIOOPHI, OMPOCHl U JIPYroe),
YMEHHE B3aUMOJICHCTBOBATh C COLMAIbHBIMU WHCTUTYTAMH B COOTBETCTBUU C UX (PYHKUHUAMU U
Ha3HAUYCHHEM;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKOW TPAXKIAHCKON HJICHTUYHOCTH, YBOXKEHHUS K MPOLUIOMY U
HACTOSIIEMY POCCHUKMCKOM MaTeMaTUKH, LEHHOCTHOE OTHOIIEHHE K JOCTUKEHUSM POCCUHCKHUX
MAaTEMaTUKOB M POCCUHMCKONM MAaTEMATHYECKOW IIKOJIbI, UCIOJb30BAHUE ATUX JAOCTHKEHUW B APYTUX
HayKax, TEXHOJIOTHUSX, cPepax IKOHOMHUKH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAaHHE TYXOBHBIX I[EHHOCTEH POCCHIICKOT0 Hapojaa, chOpMHUPOBAHHOCTH HPABCTBEHHOIO
CO3HAHMUsI, STUYECKOTO MOBEJICHUSI, CBI3aHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTHKCHUM HAyKU U
JIeSATEeTbHOCTHIO0 YUEHOT0, OCO3HAHKE JIMYHOTO BKJIa/Ia B OCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

3CTETUYECKOE OTHOUIEHHWE K MUPY, BKIIOYas 3CTETUKY MaTEMaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/ay, pEUIeHUH, pacCYyXICHHH, BOCIPUUMYUBOCTL K MaTEeMAaTHYECKUM acHeKTam
pa3JIMYHBIX BHJIOB HUCKYCCTBA,

5) ¢pu3uveckoro BOCHUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHUSI MPUMEHATh MaTeMaTUYECKHE 3HAHUS B MHTEpecax 3/I0pPOBOTO U
0e3omacHOTO 00pasza KU3HHU, OTBETCTBEHHOE OTHOIIEHHWE K CBOEMY 3JIOPOBBIO (370pOBOE MHUTAHUE,
cOaaHCUPOBAaHHBIM PEKUM 3aHATUN M OTAbIXA, PErysipHas (pu3uueckas akKTUBHOCTB), (pusmueckoe
COBEPILEHCTBOBAHUE IIPH 3aHATUAX CIIOPTUBHO-03/I0POBUTENILHOMN AESATENbHOCTHIO;

6) TPY10BOr0 BOCIIUTAHUSA:

TOTOBHOCTh K TPYAYy, OCO3HaHWE IIEHHOCTU TPYAOJIIOOUs, MHTEPEC K pazIuyHbIM chepam
MpOoPECCUOHAIBHON JEATEIbHOCTH, CBSI3AHHBIM C MAaTEMAaTHUKONW M €€ NPWIOKEHUSMH, yMEHHUE
COBepIIaTh OCO3HAaHHBIM BBIOOp Oyayimied mpodeccurn U peanr3oBBIBATH COOCTBEHHBIE KH3HEHHBIC
IUTaHBI, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHUYeCKOMY OOpa30BaHHIO U CaMOOOpa3oBaHHUIO Ha
MPOTSDKEHUHM BCEW JKM3HU, TOTOBHOCTh K AKTUBHOMY YYAaCTHIO B PEHICHWH MPAKTHUYECKUX 3a71ad
MaTeMaTU4YeCKOW HAIMPaBJIECHHOCTH;

7) 3K0JIOTMYEeCKOr0 BOCIIUTAHUA:

c(OPMUPOBAHHOCTh ~ DKOJIOTMYECKON  KYIbTYypbl, TIOHMMaHWE BIHUSHUA  COIUAIBHO-
YKOHOMHUYECKUX MPOIIECCOB HA COCTOSIHUE MPUPOTHON U COIMATBLHOM Cpe/ibl, 0CO3HAHUE TI100aJIbHOTO
XapakTepa SKOJOTUYECKHX TMpOOJIeM, OpUEHTAlMsl Ha TPUMEHEHHE MAaTeMAaTHUYECKUX 3HAHWH I
pelIeHus 3a/1a4 B 00JIaCTH OKPYXKAIOIIeH Cpeibl, MIaHUPOBAHUE MTOCTYIIKOB M OLIEHKH MX BO3MOXHBIX
MOCJIE/ICTBUM 17151 OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKd ¥ OOIECTBEHHOM MPAaKTHKH, NOHMMaHME MaTeMaTHYECKOM HAayKH Kak cepbl deroBe4ecKoi
JeATEeTbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAUMMOCTH IS PA3BUTHUS LIMBUIM3ALMU, OBJIAJICHUE S3BIKOM



MaTE€MaTHUKHU U MATEMaTHYECKOM KyIbTYPOU KaK CPECTBOM ITO3HAHUS MUPA, TOTOBHOCTb OCYILIECTBIISATh
IIPOEKTHYIO U MCCIIEN0BATENbCKYIO 1EATENbHOCTh UHANBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBLIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeiicTBuA:

BBISBIISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKA MAaTEMAaTHYECKUX O0BEKTOB, TOHATHUH,
OTHOIICHUA MEXIY HOHATHAMH, (OPMYIHUPOBATH OMNpPEICNICHUS] MOHATUH, YCTAHABIMBAThH
CYILIECTBEHHBIA MpPHU3HAK KiIacCU(UKAIMKU, OCHOBAHUA [UIsi OOOOUICHHS M CpaBHEHUS, KPUTEPUHU
IIPOBOJIUMOIO aHAJIN3A;

BOCIIPHHUMATh, (opMynupoBaTh U NpeoOpa3oBbIBATH CYXKACHUS: YTBEPAUTEIbHBIC H
OTpHIIATENIbHBIC, €TMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISIBJISITH MaTeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MMPOTUBOPEUns B (DakTax, JaHHBIX,
HAOMIOJIEHUSAX U YTBEPXKACHUAX, MpeAsiaraTb KPUTEPUU I BBISIBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUH;

JieN1aTh  BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JEJYKTHBHBIX U WHAYKTHBHBIX
YMO3aKJIFOUEHHH, YMO3aKJIFOUEHHH 110 aHAJIOTHH;

MPOBOJAMUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPKACHHUM (TPSMbIE U OT
IIPOTUBHOI0), BBICTpauBaTh apryMEHTAlLUI0, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE CY)KJICHUS U BBIBObI;

BbIOMpaTh CHoco0 peleHus yuyeOHOW 3anayu (CpaBHHMBATh HECKOJBKO BAPUAHTOB PEIICHHS,
BbIOMpaTh HanboIee MOAXOASAIINN C YIETOM CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPUEB).

ba3oBble nccienoBarebckme 1eiicTBUSA:

UCIIOJIb30BaTh BONPOCHI KaK HCCIENI0BATENIbCKUM HMHCTPYMEHT MO3HaHUS, (OpMYyIHUpOBAThH
BOIPOCHI, PUKCHPYIOLIIE IPOTUBOPEUHE, TPOOIIEMY, YCTaHABIMBATh HICKOMOE U JaHHOE, POPMUPOBATH
TUIIOTE3Y, ApTYMEHTHUPOBATh CBOIO IMO3UIIMI0, MHEHUE;

IIPOBOAMTH CAMOCTOSITENIBHO CINIAHUPOBAHHBIN 3KCIIEPUMEHT, UCCIIEIOBAHHE 110 YCTAHOBJIEHUIO
0COOEHHOCTENl MaTeMaTH4eCKOro OObEKTa, SBJIEHUS, MPOLIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXITY
00BEKTaMH, SIBICHUSIMH, IPOLIECCaMH;

CaMOCTOSITENIbHO (hOpMyNIMpoBaTh OOOOLIEHHS M BBIBOABI IO pPE3yNbTaTaM IPOBEAEHHOTO
HAOJIIO/IEHUs, UCCIIEIOBaHMs, OLIEHUBATh JIOCTOBEPHOCTH IIOJIYYEHHBIX pE3yJIbTaTOB, BHIBOJIOB U
000011IeHHNI];

IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MPOLECCA, a TAKKE BBIABUIATH MPEANOIOKEHUSI O €T0
pa3BUTHU B HOBBIX YCIIOBUSIX.

Pabora ¢ undopmaumeii:

BBISBJIATH J1eUUUTH MH(GOPMALMU, NaHHBIX, HEOOXOAMMBIX JUIS OTBETa Ha BONPOC U IJIf
pellIeHus 3aa4H;

BBIOMpaTh  MH(OpPMAIMIO M3  HMCTOYHMKOB  PA3IMYHBIX  THUIIOB,  AHAJIU3UPOBATh,
CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PAIUYHBIX BUA0B U (OPM MPEICTABICHUS;

CTPYKTYpUpPOBaTh MH(POpPMAINIO, MPEACTaBIATh €€ B pa3IMUHBIX (Qopmax, WIUIFOCTPUPOBATH
rpaduvecKku;

OLIEHUBATh HAAEKHOCTh HH(OPMAIMH MO CAMOCTOSATENBHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

OO0uenne:

BOCIIPHHUMATh U ()OPMYIIMPOBATH CY>KICHHS B COOTBETCTBHH C YCIOBHSIMHM U LIETSIMH OOIICHUS,
SCHO, TOYHO, TPAaMOTHO BBIpa)kaThb CBOK TOUYKY 3pEHHUS B YCTHBIX U IUCbMEHHBIX TEKCTaxX, /J1aBaThb
MOSICHEHUS 10 X0y PEIIEHUS 33/1a4i, KOMMEHTHPOBATh MOJIYYEHHBIA PE3yNIbTaT;



B XOJle OOCYXICHHUsS 3a/laBaTh BOIPOCHI 1O CYIIECTBY OOCYXKIaeMOH TeMbI, MPOOIEMBI,
pelaeMoii 3ajaun, BbICKa3bIBaTh UIEH, HALIEJICHHbIE HA IOMCK PELIEHMUS, COITOCTABIIATH CBOU CYXK/IEHUS
C CYXJCHHUSMH JAPYIHMX YYaCTHHKOB JHallora, OOHAPYXHUBATh pa3jIM4Me U CXOACTBO NO3MLMUH, B
KOPPEKTHOI opme popMyIupoBaTh pa3HOIIACHs, CBOM BO3PAKECHUS,

IOPEJCTaBIATh PE3yAbTaThl pEIIeHUs 3a/Jayd, DSKCIEPUMEHTAa, HCCIEIOBAaHUSA, TIPOEKTa,
CaMOCTOSITENIFHO BBIOMpATh (hopMaT BBICTYIUICHHSA C YYETOM 3afad MPE3CHTAlUH U OCOOCHHOCTEH
ayJIMTOpUHU.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS

Camoopranu3anus:

COCTaBJIATh IUIaH, AITOPUTM peEIICHUS 3aJadd, BBIOMpPATh CIOCO0 pEHIeHHS C Y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI
pelieHuit ¢ y4éToM HOBOM MHGOpMaIUu.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

BJIAJICTh HABBIKAMH ITO3HABATEIHLHOW pEe(IEKCHH KaK OCO3HAHHS COBEPUIAEMBIX ACUCTBUH H
MBICJIUTENIBHBIX IPOIECCOB, UX pE3yJbTaTOB, BJaJETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS
mpolecca U pe3ysibTaTa pelieHuss MaTeMaTH4eCKON 3a/1auH;

OpeIBUIETh TPYIHOCTH, KOTOpPbIE MOTYT BO3HHMKHYTH NPHU pEIICHUU 3a7aud, BHOCUTH
KOPPEKTUBBI B JIEATEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, INAHHBIX, HAWJEHHBIX OIIUOOK,
BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJbTaTa LENU U YCIOBUIM, OOBSICHATH MPUYUHBI JOCTHKCHUS UITU
HEJOCTH)KCHUS Pe3yNbTaTOB JEATENIbHOCTH, HAXOAWUTh OMIMOKY, JaBaTh OLIEHKY MPHOOPETEHHOMY
OTIBITY.

CoBMecTHas 1eITeJIbHOCTD:

MOHMMATh M HCIOJNB30BaTh MPEUMYIIECTBA KOMAHAHONW W WHAMBHUIYalIbHON pabOTHl TpU
pelleHrur y4eOHBIX 3a1ad, MPUHUMATh IeJIb COBMECTHOM NeATeIbHOCTH, TUIAHUPOBATh OPTaHU3AIINIO
COBMECTHOM PalOThI, pacpeessiTh BUAbI paboT, JOroBapuBaThCs, 00CYKIaTh MPOIECC U PE3yJIbTaT
paboThl, 000011aTh MHEHHS HECKOIBKUX JIFOJICH;

y4acTBOBaTh B TPYMINOBBIX ¢opMmax paboTel (0OCyXIeHHsS, OOMEH MHEHMH, «MO3TOBBIE
HITYPMBD» U WHBIE), BBITIOIHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOM JCUCTBUS C APYTUMU
WIeHaMHd KOMaH/pl, OIIEHMBATh KayeCTBO CBOEr0 BKJIaJa B OOUIMI NPOAYKT IO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJIEHCTBUS.

MNPEAMETHBIE PE3YJIBTATHBI

K koniy o0y4enus B 10 kjacce 00yJaromuiics MOJIy4UT CIECIYIOIINE TPEIMETHBIC Pe3yIbTaThl
[0 OTJENBHBIM TeMaM pabouell MmporpaMMbl yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOIO
aHaJIN3a»:

Yucia v BbIYUCTICHUA:

CBOOOJHO OMEpPUPOBATh MOHITUSIMH: DPANHUOHAIBHOE YHCIO, OECKOHEYHas MepUOAMYecKas
Ipo0Ob, MPOILEHTHI, UPPAlMOHAIBHOE YHMCIIO0, MHOXKECTBA PAI[MOHAJBHBIX M JEWCTBUTEIBHBIX UYHCEN,
MOAYJb AEUCTBUTEIBHOTO YHACIA;

NPUMEHSTh APOOM U TMPOLEHTHI AJSl PEIIeHUs MPUKIAJAHBIX 3a7ad U3 Pa3lU4YHBIX OTpaciiel
3HAHUM U pEAIbHOM )KU3HH;

MPUMEHATh TPUOIVDKEHHBIE BBIUMCICHHUS, TPaBWIa OKPYIJICHUs, TPUKHUAKY W OICHKY
pe3yJbTaTa BRIYUCICHUM;

CBOOOHO ONIEPUPOBATH TIOHATHUEM: CTENIEHb C LIEIBIM ITOKa3aTeIeM, HCIIOIh30BATh MOIX OISO
dbopMy 3anucu JeHCTBUTENBHBIX YHCET TS PEIICHUS MPAKTUYSCKUX 3a/1a4 U MPEICTABICHUS TaHHBIX;

CcBOOOJHO ONEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATYpalIbHOI CTENEHU;



CcBOOOJIHO ONEPUPOBATH OHATUEM: CTENEHb C PAllMOHAIBHBIM IIOKA3aTEIeM;

CBOOOJTHO ONEpUPOBATh MOHATUSAMHU: JIOTapu(M 4YHUCla, JECATHYHBIE U HATypalbHbIC
J0TapuQMmBbl;

CBOOOJTHO ONEpUPOBaTh MOHATUAMHU: CHHYC, KOCHUHYC, TaHI'€HC, KOTAHICHC YHCIOBOIO
apryMeHTa;

OIIEpUPOBATh NOHATUAMU: APKCUHYC, APKKOCUHYC U ApKTaHI'€HC YUCIOBOI'O apryMeHTa.

YpaBHeHUs] H HEPABEHCTBA:

CBOOOJTHO ONEpUPOBaTh MOHATHSIMU: TOXKIECTBO, YPABHEHUE, HEPABEHCTBO, PAaBHOCHUIIbHBIE
YPaBHEHMSI U yPaBHEHUS-CIIC/ICTBUS, pABHOCHIIbHBIE HEPABEHCTBA;

NPUMEHSTH PA3IMYHbIE METO/IbI PEIICHHUS PAIIHOHAIBHBIX U IPOOHO-pAIIOHAIBHBIX YPaBHEHHUH,
IPUMEHSTh METOJI MHTEPBAJIOB JUIsl PELIEHUsI HEPaBEHCTB;

CBOOOJIHO ONEpUPOBATh MOHATUAMHU: MHOIOWIEH OT OJHON MEPEMEHHOMN, MHOTOWIEH C LEJIBIMU
K03 puLIeHTaMU, KOPHU MHOTOWJICHA, IPUMEHATH JIeJIeHHe MHOTOWIEHA Ha MHOTOWIEH C OCTAaTKOM,
teopeMy be3y u Teopemy Buera miis penienus 3anay;

CBOOOJHO ONEPUPOBATh MOHATUSAMU: CUCTEMA JIMHEWHBIX YpaBHEHHM, MaTpULIa, ONPEAEIUTEIND
MaTpulbl 2 X 2 ¥ €ro reOMEeTpUUYECKUIl CMBICI, MCIOJIb30BaTh CBOWCTBA OmlpenenuTens 2 X 2 s
BBIYUCIICHUSI €r0 3HAUEHUs], IPUMEHATh ONPEAEIUTENN JUIsl PEIIEHUs] CUCTEMbl IMHEHHBIX YpaBHEHUH,
MOJIEJIMPOBaTh pPEaJbHbIE CUTYallUW C IOMOIIBIO CHUCTEMBbl JMHEHHBIX YpaBHEHHWI, HCCIEI0BaTh
IIOCTPOECHHBIE MOJIEJIN C TOMOIIBIO MaTpull M ONpPENEIUTENCH, WHTEPIPETUPOBATH IOJYyYEHHBIN
pe3ysbTar;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUI C KOPHSAMHU JUIs [TpeoOpa30BaHus BRIPaKEHUI;

BBITNOJHATH MPeoOpa30BaHUsl YUCIOBBIX BBIPAXKEHUH, COIEPIKALIUX CTENEHU C PalliOHAIbHBIM
MOKa3aTeseM;

UCIOJIb30BaTh CBOMCTBA JOrapu(pMOB AJis MpeoOpa3oBaHUs JOrapu(pMHUUECKUX BbIPAXKECHUH;

CBOOOJTHO OINEPHUPOBATH MOHATHUAMU: MPPALMOHANbHBIE, MOKA3aTeNbHbIE U JOrapupmMuyecKue
YpaBHEHHUS, HAXOJIUTh UX PELICHUS C TOMOLIbI0 PABHOCHIIBHBIX IIEPEXO010B UJIU OCYIIECTBIISAS IPOBEPKY
KOpHEH;

OPUMEHSATh ~ OCHOBHBIE  TpPUTOHOMETpHYeckue  (opMmyiasl  Juid  NpeoOpa3oBaHUS
TPUTOHOMETPUUYECKUX BBIPAKEHUIA;

CBOOOJAHO  ONEpUpOBAaTh  TOHATUEM: TPUTOHOMETPUUYECKOE  ypaBHEHUE, MPHUMEHSThH
HeoOxoauMble (POPMYJIBI 1711 PELICHHUS] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHUN;

MOJICIUPOBATh PealbHble CUTYallMU Ha SI3bIKE ajareOphl, COCTABIATH BBIPAKEHMS, YpaBHEHUS,
HEPABEHCTBA I10 YCJIOBUIO 3a/1ayM, MCCIEN0BAaTh TOCTPOCHHBIE MOJIEIN C UCIOJIb30BAaHUEM ammapara
anreopswl.

DyHKIUHN U TPaQUKH:

CBOOOJTHO OTIIEPUPOBATH MOHATUAMU: (PYHKIIHS, CIOCOOBI 331aHUs (PYHKIIUH, B3aUMHO OOpaTHBIE
GyHKUIMU, KOMIO3UIMA (YHKIMHA, TpapuK (YHKUIMHU, BBIIOJHATH 3JIEMEHTapHbIE MpeoOpa3oBaHUs
rpadukoB QpyHKUINH;

CBOOOJHO ONEPUPOBATh MOHITUSIMH: 00JIaCTh ONPEAETICHUS U MHOXECTBO 3HAUEHUN (YHKIIUH,
HYIHM (QYHKIIMH, TPOMEXKYTKH 3HAKOIIOCTOSHCTBA;

CBOOOJTHO OTIEpUPOBATh MOHATUAMU: YETHBIE U HEUETHBIC (PYHKIINHU, TEPUOJHUECKUE PYHKIUH,
NPOMEKYTKH MOHOTOHHOCTH (DYHKIIMM, MAaKCHMyMbl W MHUHUMYMBI (QYHKIIUH, HauOOJbIIEe U
HalMEHblIIee 3HaYeHUE (PyHKIMM Ha IPOMEXKYTKE;

CBOOOJHO OIEPUPOBATh MOHATUSMH: CTeNeHHass (QYHKIHUA C HATypalbHBIM U LENbIM
nokasareseM, rpaduk CTeneHHON (QYHKIIMM ¢ HATypaJIbHBIM M IIeNIBIM IOKa3aTeneM, rpaduk KopHs N-
Ol CTeNeH! KaK (GyHKLUU 0OpaTHOHN CTENEHU C HaTypallbHBIM I0Ka3aTeNIeM;



OINEPUPOBATH MOHATHAMM: JIMHEHHAs!, KBaJpaTU4Has U JpOOHO-THMHEWHAs (DYHKIMH, BBIOJIHATh
3IIEMEHTAPHOE UCCIIEIOBAHUE U TOCTPOCHHUE UX TPAHKOB;

CBOOOJTHO ONEpPUPOBATh MMOHATUSAMHU: TOKa3aTelbHAas W Jorapugmuueckas (QyHKIUH, HX
CBOMCTBA U rpadMKH, UCIIOIb30BaTh UX I'paUKH JUIsl peLICHHs YpaBHEHMIA;

CBOOOJTHO OINEPUPOBATH MOHATUAMHU: TPUTOHOMETPHUYECKAs OKPYXKHOCTb, OIpe/eeHue
TPUTOHOMETPHUUYECKUX (PYHKLIUI YMCIOBOTO apryMEHTa;

UCTIOJIb30BaTh rpaduku GyHKIUHN 151 KCCIIEAOBAHUS MTPOLIECCOB M 3aBUCUMOCTEN IIPU PEIICHUN
3ajjay U3 ApYyrux y4eOHbIX IPEIMETOB U PeabHOM )KU3HHU, BbIpaXaTh (POPMyJIaMU 3aBUCUMOCTU MEXIY
BEJIMYNHAMU;

Havyana maTeMaTH4eCKOro aHaJImu3a:

CBOOOJHO ONEpUPOBATh TMOHATHAMH: apupMeThdeckas M TEeOMETpPHUYEecKas Mporpeccus,
0OecKOHEUHO YObIBaIOIIass IeOMEeTpUYecKas MPOrpeccHsi, JUHEHHbI M SKCIOHEHLHUANbHBIA pOCT,
(bopMyIa CI0XHBIX IPOLIEHTOB, UMETh IPECTABICHNE O KOHCTAHTE;

HCIIOJIB30BAaTh ITPOTrPECCUU AJIs PELICHUS PEAIBHBIX 3a7a4 IIPUKIIAJHOTO XapaKTepa;

CBOOOJAHO  ONEpUPOBATH  IMOHATHSMHU:  IOCJIENOBATEIbHOCTb,  CIIOCOOBI  3aJaHUS
IIOCJIEZI0BATEIbHOCTEN, MOHOTOHHBIE M OIPAHUYEHHBIEC I10CJIENOBATEIBHOCTH, IIOHUMAaTh OCHOBBI
3apOXKJIeHUs] MaTEMAaTHYECKOI0 aHaIM3a KaK aHaln3a OECKOHEUHO MaJlbIX;

CBOOOJTHO ONEPUPOBATh MOHATHUSMHU: HENPEpPhIBHbIE (YHKIWH, TOYKH pas3pbiBa Tpaduka
¢byHKIMH, acHMOTOTH Tpaduka QyHKIHH;

CBOOOJIHO OIEpPUPOBATH MOHATHEM: (YHKLMS, HEIPEPbIBHAs HA OTpe3Ke, IPUMEHSTh CBONCTBA
HeNpepbIBHbIX (QYHKIMHA AJIs pelieHus 3a/1ad;

CBOOOJHO ONEpPUPOBATh MOHATHAMU: IE€pBasi U BTOpasi MPOU3BOAHbIE (PYHKIIMU, KacaTellbHas K
rpaduky GyHKINU;

BBIYUCIIATh MPOU3BOJHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO M KOMITO3UIMU JBYX (YHKIUH,
3HATh MPOU3BOJIHBIE SJIEMEHTAPHBIX (PYHKIIHII;

HCIIOJIb30BaTh T€OMETPUUECKUIN M PU3NYECKUIT CMBICI TPOU3BOIHON JUIsl pEeIlIEHUs 3a1a4.

MHoxkecTBa M JIOTHKA:

CBOOOJTHO ONIEPUPOBATH MOHATHSIMU: MHOXKECTBO, OTIEpalli HaJl MHOXKECTBAMH;

MCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIM anmnapar A ONHCaHUS pPeajbHBIX IPOLIECCOB H
SBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJHO ONEPUPOBAThH MOHATUSMU: OIpPENETICHHUE, TEOPEMA, YPaBHEHUE-CIIE/ICTBUE, CBONCTBO
MaTeMaTHYeCKOro 00beKTa, J0Ka3aTelbCTBO, PABHOCUIIbHBIE YPABHEHUS U HEPABEHCTBA.

K konity o6yuenus B 11 kiaacce 00yqaromuiicst mogyyuT ciaeIyronue npeIMeTHbIe Pe3yabTaThl
[0 OTJENBHBIM TeMaM pabouell MmporpaMMbl yueOHOro Kypca «AnreOpa M Hadajla MaTeMaTHYECKOIO
aHaJIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO ONEpUPOBATh MOHATHIAMHU: HaTypaJbHOE U LIEJI0€ YHCII0, MHOXKECTBA HATYPAJIbHBIX U
LEJBbIX YHMCEJI, NCIIOIb30BaTh NMpu3Haku Aenumocty nenslx yucen, HOJl n HOK HarypanpHbBIX uncen
JUTSL pellIeHus 3a]1a4, IPUMEHSTh anroput™ EBkinuaa;

CBOOOJTHO ONEpPHPOBATh MOHATUEM OCTAaTKa MO MOJYJIO, 3alMCHIBAaTh HaTypajibHbIE YHCIIA B
Pa3IMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHMS;

CBOOOJHO ONEPUPOBATH MOHATUSMU: KOMIUIEKCHOE YHCIIO U MHOKECTBO KOMITJIEKCHBIX YHCEN,
IPEJCTaBIATh KOMIUIEKCHBIE YHCIAa B alreOpanyeckod M TPUTOHOMETPUUYECKON (hOpME, BBINOJIHAThH
apu(dMeTHUECKUE onepaliy ¢ HUIMU M U300pakaTh Ha KOOPAWHATHOM MJIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA!



CBOOOIHO OIEpUPOBATH MOHATHSIMHU: HppalMOHANBHBIC, TIOKa3aTeIbHBIC M JIOTapu(pMHUUICCKIE
HEPaBEHCTBA, HAXOIUTH UX PEIICHHS C IOMOIIBIO0 PAaBHOCUIIBHBIX IEPEX0/I0B;

OCYILECTBIISATH OTOOP KOPHEH NMPH pEIIEHUH TPUTOHOMETPUYECKOTO YPABHEHUS;

CBOOOZHO  OINEpUPOBATh IOHATHEM TPUTOHOMETPHUYECKOE HEPaBEHCTBO, IPHUMEHSTH
HEoOXoauMBbIe POPMYJIBI IS PEIICHHS] OCHOBHBIX TUIIOB TPHTOHOMETPHUECKUX HEPABEHCTB;

CBOOOJTHO ONEpUPOBATh MOHSATHSIMU: CHUCTEMa U COBOKYHMHOCTh YpPaBHEHHWH W HEPaBEHCTB,
PABHOCHIIBHBIE CHUCTEMBI M CHUCTEMBI-CIEJICTBHS, HAXOIUTh PEILICHUS CUCTEMBI U COBOKYIMHOCTEH
palMOHAIBHBIX, HPPAIIMOHAIBHBIX, TTOKA3aTEIbHBIX U JIOTapU(PMHUUYECKUX YPABHEHHUH U HEPABCHCTB;

pemiate  panyoHaJbHBIC, HUpPPALUOHAIBHBIC,  IOKAa3aTeNIbHBIC,  JIOrapu(MUUECKHe U
TPUTOHOMETPHUUYECKHE YPAaBHEHHS U HEPABEHCTBA, CO/ICPIKAIINE MOIYJIH U TTapaMeTphl;

OPUMEHATHh TpadUuecKue METOABI Ul PEICHUs YpaBHEHUH M HEPAaBEHCTB, a TaKXKe 3ajad C
napaMeTpamu;

MOJICTIMPOBATh pEalibHbIC CUTYAIIMH HA SI3bIKE ajareOpbl, COCTABIATh BBIPAKCHUS, YPABHEHHS,
HEpaBEHCTBA W HMX CHCTEMBl 110 YCIOBHIO 3a/a4d, HCCIENOBaTh IOCTPOSHHBIE MOJCIH C
UCTIOJIB30BaHUEM alnapaTa ainredpbl, HHTEPIPETUPOBATH MMOYUYECHHBIN pe3ybTar.

DOyHKUUM U rpaduku:

CTPOUTH IpauKy KOMIOZUIMK (PYHKIMH C TIOMOIIBIO SJIEMEHTAPHOTO HCCIICIOBAHUS U CBOMCTB
KOMITO3UIIUH JIBYX (PYHKIIUH;

CTPOUTH TeOMETpHUYECKHEe 00pa3bl ypaBHEHUH M HEPABEHCTB HA KOOPIAUHATHOM MJIOCKOCTH;

CBOOOIHO OTIEPHUPOBATh MOHATUSAMHU: TPaQUKH TPUTOHOMETPUYECKUX (YHKIIHH;

NPUMEHATh QYHKIUY [T MOJICTIMPOBAHUS M UCCIIEIOBAHHS PEANBHBIX MTPOLIECCOB.

Hauana MmaTeMaTH4eCKOro aHAJIN3a:

UCTIOJIB30BaTh MIPOU3BOIHYIO JIUIsl HCCIIEIOBaHUS (PYHKIIMU HA MOHOTOHHOCTH U DKCTPEMYMBI;

HaXOJUTh HauOoJIbllIee U HAaUMEHbIIIee 3HauUeHHUs (PYHKIMHY HENPEepbIBHON Ha OTPE3KE;

UCIOJIb30BaTh MPOU3BOIHYIO Ui HAXOXKAECHUS HAWIYUIIEro PEHIeHUs B MPUKIAJHBIX, B TOM
YHCIie COLMATbHO-YKOHOMUYECKUX, 3aJadax, JJIs ONpeAeTIeHUs CKOPOCTH M YCKOPEHHS Ipolecca,
3aIaHHOTO (POPMYJION MIIH TpadUKOM;

CBOOOJTHO OIEpPHUPOBATH MOHATHAMHU: IEpBOOOpa3Has, ONpEAETEHHBIM HHTErpan, HaxXxOIUTb
NepBOOOpa3HbIE AIEMEHTAPHBIX (PYHKIMN U BBIYUCIATH HHTErpai o ¢popmyie Hetorona-JleiiGHumna;

HAXOJUTh IJIOUIA]U IIOCKUX (PUTYP U 0OBEMBI TEJT C TIOMOIIBIO HHTErpaa;

UMETb TPEJCTaBICHHE O MaTeMaTHUYECKOM MOJICIMPOBAHUU Ha TPHUMEPE COCTABICHHS
T depeHMaIbHbIX YpaBHEHUH];

pewiath NPHUKIAIHBIE 33/a4d, B TOM YHCIE COLHUAIBbHO-IKOHOMHUYECKOTO0 U (PU3NYECKOTO
XapakTepa, CpeICTBAMH MaTeMaTHIECKOTO aHaIH3a.






TEMATHYECKOE IINTAHUPOBAHUE

no ajredpe U Ha4YajJIaM MmatemaTnyeckoro anajausa. 10b kiacc. YruyoJiennslii yposenb. 2024-2025
IIporpamma Oyner peanu3oBana 3a 136 yacos
Yuuteab maremaTuku KpacuukoBa Haranbsa HukonaeBna

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne (uudpossbie)
o/ HaumeHoBaHue pa3iejioB U TeM IPOrpaMMbl Beero Kontposbubie IIpakTnueckue 06pa3oBATETBHbIC
padoThI padoThI pecypesr
MHOX€ECTBO NEUCTBUTENBHBIX YHCENl. MHOTOWIEHBI.
1 PanmonaneHbie ypaBHEHUS U HEPABEHCTBA. 24 1+1
CucreMbl TUHENHBIX YPaBHEHUN
5 Oynkuuu u rpapuku. CreneHHas GyHKIHS C 12 1
LEJIBIM TOKa3aTelleM
3 Apudmerndeckuit KOpeHb N-0if CTENEeHH. 15 1
HppaunoHanbHble ypaBHEHUS
4 [Toka3zarenbHas ¢pyHkuus. Iloka3arenbHble 10 1
ypaBHEHUS
5 Jlorapudmuueckas ¢pynkuus. Jlorapupmudeckue 18 1
ypaBHEHHS
6 TpuronomeTpruueckue BbIpaXKEHUs U yPaBHEHUS 22 1
7 [TocnenoBaTeTbHOCTH U IPOTPECCUH 10 1
8 HenpepoiBuble pynkuuu. [IponzBoanas 20 1
9 [ToBTOpeHme, 0600IIeHNE, CHCTEMATH3aIHsl 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10+1 0




TEMATHYECKOE IINTAHUPOBAHUE

o ajiredpe U HA4YaJIaM MATEMATHYECKOro aHaau3a. 11 kiace. Yriryo/jaeHnslid ypoBenb. 2024-2025
IIporpamma GyaeT peaausoBana 3a 134 yacos (09.05.25)
Yuuteab maremaTuku KpacuukoBa Haranbsa HukonaeBna

KoanyecTBo yacoB DJIeKTPOHHbBIE
Ne (uudpossbie)
i HaumeHoBaHue pa3aesioB U TeM NPOrPaMMBbl Beero Kontpoabubie IIpakTnueckue 06pa3oBATETBHbIC
padoThI padoThbI pecypesr

NccnenoBanue GpyHKIMIA ¢ TOMOIIBIO IIPOU3BOTHOMN 22 1+1

[TepBooOpasHas 1 HHTETpa 12 1

I'paduxu TPUTOHOMETPHUECKUX (HYHKITHHA. 14 1

Tpuronomerpruyeckue HepaBeHCTBA

WppanmroHansHbIe, TOKa3aTeIbHBIC U 24 1

norapuMuUecKrue HepaBEeHCTBA

KommiekcHbie unucna 10 1

HarypanbHble 1 1ienbie yncia 10

CucreMsbl paliioHaIbHBIX, UPPALUOHATBHBIX 12 1

MOKa3aTeIbHBIX U JOrapu(PMHUECKUX YpaBHCHHIA

3azauyu ¢ mapaMmeTpamu 16

[ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUM 14
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 134 10 +1 0













INOYPOYHOE ININIAHUPOBAHHUE
no ajiredpe U Ha4YaJIaM MmatemaTnueckoro anajausa. 10 b kinacc. YruyoJennslii ypoBenb. 2024-2025rr

Yuureab marematuku KpacaukoBa Haranbsa HukosnaeBna

KoanuecTBo 4acoB

DJIeKTPOHHbIE
N rema ypoxa Jlara o Konrpoan  TMpakruue 4T3 unppossbIe
n/n HbIE CKHe H3yIeHH o0pa3zoBaTeIbHbIE
baxry paGoThI padoThI i pecypcbl
1 MHOXeCTBO, Onepaluu HaJ MHOXKECTBAMH M HX 02.09.24
CBOWCTBa
2 Juarpammsbl Diinepa-Benna 02.09.24
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTI'O arapara 04.09.24
JUTSL PEIICHUS 3a]1a9
4 Panunonannubie yncia. OOBLIKHOBEHHEIE U JECATUYHDIE 04.09.24
IpoOu, MPOLEHTHI, OECKOHEUHbIE IEPUONYECKUE po0OU
5 Panmonansabie yncina. OOBIKHOBEHHEIE U JECITUYHBIE 09.09.24
IpoOu, IPOIEHTHI, OECKOHEYHBIE TIEPUOAUYECKUE APOOH
6 [Ipumenenue apobeii U NPOIEHTOB ISl PEeIIeHUs 09.09.24
MIPUKJIAIHBIX 331a9
7 JHeicTBuTenbHble yncia. PanmonaabHbie U 11.09.24.
WPpaIMOHATILHBIC YK CIIA
8 Apudmerndeckre onepanuu ¢ AeiCTBUTETbHBIMU 11.09.24
qrCcIaMu
9 Moaynbs AEMCTBUTEIBHOTO YHCIIA U €T0 CBOMCTBA 16.09.24
10 BxoaHast koHTposibHas paboTta 1 16.09.24




[TpuGnuxEHHbBIC BEIYUCIICHUS, TPABUIIA OKPYTIICHHUA,

18.09.24

1 MIPUKUIKA U OL[EHKA Pe3yJIbTaTa BHIYUCICHUI

12 OCHOBHBIE METO/IbI pEUICHHUS LIENbIX U APOOHO- 18.09.24
panMoHaNbHBIX YPAaBHEHHI U HEPABEHCTB

13 OCHOBHBIE METO/IbI pEIIECHHUS LEJIbIX U APOOHO- 23.09.24
paloHaIbHBIX YPABHEHHUM U HEPABEHCTB

14 OCHOBHBIE METO/IbI pEUICHHUS LIENbIX U APOOHO- 23.09.24
paloHaIbHBIX YPABHEHHI U HEPABEHCTB

15 MHorouieHsl OT OJJHOM nepeMeHHou. Jlenenue 25.09.24
MHOTO4JIEHa Ha MHOTOWIEH C OcTaTkoM. Teopema besy

16 MHorouieHsl ¢ 1eiabMu Koddduninenramu. Teopema 25.09.24
Buera

17 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 30.09.24

18 Pemenue cucrem JIMHENHBIX ypaBHEHUI 30.09.24
Matpuiia CUCTEMBI JINHEWHBIX YpaBHEHUH. 02.10.24

19 Onpenenurens MaTpuLpl 2X2, €ro reOMETpUYECKUN
CMBICII ¥ CBOICTBA; BEIUMCIIEHUE €TI0 3HAUEHUS

20 Omnpenenurens MaTPHUITLI 2X2, €r0 TEOMETPUIECKUN 02.10.24
CMBICIT ¥ CBOICTBA; BEIYMCIIEHUE €TI0 3HAUCHUS

91 [IpumeHneHne onpenennTens JUisl pELIeHNs CUCTEMBI 07.10.24
JIMHEUHBIX YPaBHEHUN

99 Pelrenue npukiagHbIxX 3a/1a4 ¢ MIOMOUIBIO CUCTEMBI 07.10.24
JIMHEWHBIX YPaBHEHUN

93 Pemenve mpukiagHbIX 3a/1a4 C TOMOIIBIO CHCTEMBI 09.10.24
JIMHEWHBIX YPABHEHUHN

24 KontponbHas pabora: "PanmonanbHble ypaBHEHUS U 09.10.24

HepaBeHCTBA. CHCTEMBbl IMHENHBIX YPAaBHEHUN"




25 OyHKIHsI, CIocoOb! 3a1aHus QyHKIHH. B3aumMHO 14.10.24
obpatHblie pyHKIMK. KoMrio3umus ¢yHKIHA

26 I'padux ¢pynkumu. DnemMeHTapHbIe Tpeodpa3oBaHus 14.10.24
rpaduKoB QyHKITHIA
OO6umacTh onpeesieHus] © MHOXKECTBO 3HaYEHU 16.10.24

27 dbyakunn. Hymu ¢ynknuu. [IpomexxyTku 3HaK
MOCTOSIHCTBA

98 UYérnele u Heu€THbIe PyHkumu. [lepuoanueckue 16.10.24
¢dbynkuu. [IpoMexxyTku MOHOTOHHOCTH (PyHKIIUU

29 MaxkcumyMbl 1 MUHUMYMBI (hyHKIHA. Hanbomnbinee u 21.10.24
HaMMEHbIIee 3HaYeHNE (PYHKIIUN Ha TIPOMEXKYTKE

30 Jluneiinas, kBaapaTuyHas U APOOHO-IMHEHHAS 21.10.24
byHKIIUN

31 DneMeHTapHOe UCCIIEIOBAaHUE U TTOCTPOEHHUE TpadhUKOB 23.10.24
TUX PYHKLIUH

39 DneMeHTapHOe UCCIIEIOBAaHNE U TTOCTPOEHUE TpahUKOB 23.10.24
3TUX QYyHKIUH

33 Crenens ¢ 1enbiM nokaszareneM. bunom HeroTona 06.11.24

34 CrerneHs ¢ 1ebIM IT0Ka3zarenaeM. buaom HeroToHa 06.11.24

35 CrenenHast GyHKLHUS C HATYPaJIbHBIM U LEJIbIM 11.11.24
nokasareneM. E€ cBoiicTBa u rpaduk

36 Konrtponsnas pabdora: "Crenennas ¢pynkuus. Eé 11.11.24
cBolicTBa U rpaduk"

37 ApudpmeTrueckuil KOpeHb HaTypalbHON CTENEHU U €ro 13.11.24
CBOMCTBa

38 Apudmernueckuil KOpeHb HaTypaJIbHON CTENIEHH U €T 13.11.24

CBOMCTBA




39 [TpeoOpa3oBaHUs YMCIOBBIX BBIPAKCHHIA, COIEPIKAIITIX 18.11.24

CTENIEHU U KOPHHU
40 [IpeoOpa3oBaHUs YMCIOBBIX BBIPAKCHHIA, COIEPIKAIITIX 18.11.24

CTCTICHH U KOPHU

IIpeoOpa3oBaHys YMCIOBBIX BEIPAXKEHUH, COIEpIKAILINX 20.11.24
a1 peoop p p

CTENIEHU U KOPHHU
4 Uppaumnonansusie ypaBHeHusi. OCHOBHbIE METO/IbI 20.11.24

pelIeHUs UPPALMOHATIBHBIX YpaBHEHUI
43 Uppanmonansusie ypaBHeHusi. OCHOBHbIE METO/IbI 25.11.24

pelICHUS UPPAIMOHATILHBIX YPaBHEHUI

Uppanmonanbuele ypaBHeHUsI. OCHOBHBIE METOIBI 25.11.24
a4 pp Yp

pelIeHrs UPPALMOHATIBHBIX YpaBHEHUI

PaBHocHiIbHBIE IIEPEXOIBI B PENICHUH HPPALTTOHAIBHBIX 27.11.24
45 p p pp

YpaBHEHUU

PaBHOCHIBbHLIE ITIEPEXOIBI B PENICHUN UPPAITHOHAIBLHBIX 27.11.24
46 p p pp

YpaBHEHUU

PaBHOCHIBHEIE TIEPEXOALI B PEIIEHUH UPPALMOHAILHBIX 02.12.24
47 p p pp

ypaBHEHUN

PaBHOCHIBHBIE IIEPEXOIBI B PELIEHUHU UPPALMOHAIBHBIX 02.12.24
48 p p pp

YpaBHEHUU

CBolicTBa U rpaduK KOpHSI N-0H CTENEHN KaK (YHKIIUHA 04.12.24
49 p p y

0o0OpaTHOM CTEIeH! C HaTypaJIbHBIM ITOKa3aTeIeM

CBolicTBa U rpaduk KOpHI N-0H CcTENEHN KaK (YHKIIUA 04.12.24
50 p p y

00paTHOH CTETEeH! C HaTypaIbHBIM MOKa3aTeIeM

KonTtponsHas pabora: "CsoiicTBa 1 rpaduk KopHs N-0it 09.12.24
51 Tp p rp p

crenenu. MppanuonansHbie ypaBHeHus"
52 CreneHs ¢ palioOHAJILHLIM ITOKa3aTeNIEM U €€ CBOHCTBa 09.12.24

p

53 CremneHs ¢ palliOHAIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 11.12.24




54 Crenenb ¢ pallMOHAIBHBIM MOKa3aTeIeM U €€ CBOMCTBa 11.12.24

55 [TokazatenbHas GyHKIH, €€ CBOWCTBA U rpaduk 16.12.24

56 I/ICHOJIL3ouBaHHe rpaduka QYHKIIUH IS PEIICHUS 16.12.24
ypaBHEHHH

57 Hcnonp3oBanue rpaduka GyHKIMK 1151 PELICHUS 18.12.24
YpaBHEHUU

58 [TokazaTenbHble ypaBHEHUA. OCHOBHbBIE METO/IbI 18.12.24
peleHHs TOKa3aTeNbHbIX YPaBHEHHH

59 [TokazarenbHbie ypaBHEeHUS. OCHOBHBIE METO/IbI 23.12.24
peleHysl TOKa3aTebHbIX YPaBHEHHH

60 [TokazaTenbHbie ypaBHeHUS. OCHOBHBIE METO/IbI 23.12.24
pelIeHHsI TOKa3aTeNbHBIX YPaBHEHHHA

61 KonTponbnas pabora: "[lokazarenpHas QyHKIHS. 25.12.24
IlokazarenbHble ypaBHEHUS"

62 Jlorapudwm gucna. CBoiicTBa orapudma 25.12.24

63 Jlorapudm uncna. CoiicTBa jorapudma 30.12.24

64 Jlorapudm uncna. CoiicTBa jgorapudma 30.12.24

65 JlecsiTuuHBIE U HATYpaJibHbIE JTOTapUPMBbI 13.01.25

66 JlecATUYHBIE U HaTypaJIbHbIE JTOTapr(pMbI 13.01.25

67 [IpeoOpa3oBaHue BbIpaXeHH, COEpPIKALINX 15.01.25
Jorapu@msl

68 [IpeoOpa3oBanue BoIpaXKEHUH, COACPIKAIINX 15.01.25
sorapupmbl

69 [IpeoOpa3oBaHue BbIpaxXeHH, coepKalnxX 20.01.25
sorapupmbl

70 Jlorapudmuueckas GyHKIHS, €€ CBONCTBA U Tpaduk 20.01.25

71 Jlorapudpmuueckas pyHKIus, €€ CBOUCTBA U TpaduK 22.01.25




79 I/ICHOHBBO?aHHe rpaduka QYHKIUHN IS peIIeHHUs 22.01.25
ypaBHEHUH

73 Hcnonp3oBanue rpaduka GyHKIMK 115 PELICHUS 27.01.25
YpaBHEHUU

74 Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIC METO/IbI 27.01.25
penieHus JorapuGMUIEcKiX ypaBHEHUH

75 Jlorapudmuaeckue ypaBHeHUs. OCHOBHBIE METOIBI 29.01.25
peuieHus JorapuGMUIEcKiX ypaBHEHUH

76 Jlorapudmuaeckue ypaBHeHUss. OCHOBHBIE METOIBI 29.01.25
pereHust JorapuPMHUUECKUX ypaBHEHUN

77 PaBHOCHIIbHBIC TIEPEXOIbI B PEIICHUHT 03.02.25
norapu()MUYECKUX YpaBHEHUH

78 PaBHOCUIIbHBIE IEPEXObI B PELLICHUT 03.02.25
Jorapu(MUIECKUX ypaBHECHUI

79 KonTponbnas padora: "Jlorapudpmuueckas GyHKIuS. 05.02.25
Jlorapudmuueckue ypaBHeHUs"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIIOBOTO 05.02.25
apryMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIOBOTO 10.02.25
aprymMeHTa

82 ApKcuHYC, apKKOCHHYC M ApKTaHI'€HC YUCIIOBOTO 10.02.25
aprymMeHTa

83 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YUCIIOBOTO 12.02.25
apryMeHTa

84 Tpuronomerpuyeckasi OKpyKHOCTb, OIIPEIEIICHNE 12.02.25
TPUTOHOMETPHUECKUX (DYHKIIMH YHCIOBOTO apryMeHTa

85 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEJEIICHNE 17.02.25

TPUTOHOMETPUYECKHUX (YHKIIHI YHUCIOBOTO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPUIECKHUE (POPMYITBI 17.02.25
87 OcHOBHBIE TPUTOHOMETPUYECKHE (POPMYJIIBI 19.02.25
88 OCHOBHBIE TPUTOHOMETPUIECKHUE (POPMYITBI 19.02.25
89 OCHOBHBIE TPUTOHOMETPUIECKUE (POPMYITBI 24.02.25
90 [IpeobpazoBaHye TPUTOHOMETPUIECKUX BBIPAKCHUMA 24.02.25
91 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKESHUI 26.02.25
92 [IpeobpazoBaHKe TPUTOHOMETPHUUCCKUX BBIPAKCHUM 26.02.25
93 [IpeobpazoBaHre TPUTOHOMETPUUECKUX BBIPAKECHUN 03.03.25
94 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUI 03.03.25
95 Pemrenue TpUroHOMETPHUUECKUX YpaBHEHHUN 05.03.25
96 Pemennie TpuroHoMeTpUUECKUX ypaBHEHUI 05.03.25
97 Pemenue TpUroHoMeTpUUECKUX ypaBHEHUN 10.03.25
98 Pemennie TpUroHoMeTpUUECKUX ypaBHEHUIN 10.03.25
99 Pemennie TpUroHoOMeTpUUECKUX ypaBHEHUIN 12.03.25
100 Pemenne TpUroHOMETpUYECKUX ypaBHEHUN 12.03.25
101 Kontponbnas padota: "Tpuronomerpuieckme 17.03.25

BBIPQXKEHUS M TPUTOHOMETPUYECKHE YpaBHEHUS"

IlocnemoBaTeabHOCTH, CIOCOOBI 3aJaHUs 17.03.25
102 mocJeoBaTebHOCTeH. MeTo1 MaTeMaTH4ecKon

HHIYKITUH
103 MOHOTOHHBIE Y OTPAaHUYEHHBIE [10CIIEOBATEILHOCTH. 19.03.25

Hcropus ananm3a 6€CKOHEYHO MaJTbIX
104 Apudmerndeckas mporpeccus 19.03.25
105 I'eomerpuueckas mporpeccHs 02.04.25
106 beckoneuHo yObIBarolasi reoMeTprUUecKast Iporpeccust 02.04.25




Cymma OecKkOHEYHO yOBIBArOIICH reOMETPHUECKON

07.04.25

107
pOrpeccun

108 JIuneiHbli 1 SKCIOHEHMANIbHBIN pocT. Yucno e. 07.04.25
dopmyJia CIIOKHBIX TPOLIEHTOB

109 JIuHEeHHBIN ¥ SKCIOHSHITMAIBHBIA pocT. Yncio e. 09.04.05
®opmyra COXKHBIX POLIECHTOB

110 Hcnonb30BaHne Nporpeccuu sl peLIeH s pealbHbIX 09.04.25
3a7a4 MPUKJIaTHOTO XapaKTepa

111 KonTponbnas padora: "[locnenoBarenbHocTu U 14.04.25
nporpeccun’

112 HenpepriBHble GyHKIINN U UX CBOWCTBA 14.04.25

113 Touka pa3peiBa. ACUMITOTHI rpaduKoB HyHKIHUN 16.04.25

114 CaoiicTBa (yHKIIMIT HETIPEPHIBHBIX HA OTPE3Ke 16.04.25

115 CaoiicTBa (yHKIIMI HETIPEPHIBHBIX Ha OTPE3KE 21.04.25

116 MeTto MHTEpPBAJIOB [UIsl PEIICHNS HEPABEHCTB 21.04.25

117 MeTtoa MHTEpBAJIOB ISl pEIICHNs HEPABEHCTB 23.04.25

118 MeTto MHTEpPBAJIOB ISl PEIICHNS HEPABEHCTB 23.04.25

119 BITP 28.04.25

120 BITP 28.04.25

121 [IpumMeHeHMne CBOWCTB HEMTPEPBHIBHBIX (YHKLUHN JUIs 30.04.25
peleHus 3a1a4

122 [IpumeHeHne CBOMCTB HENPEPHIBHBIX (DYHKIUH JIJIs1 30.04.25
peteHws 3a1a9

123 [lepBast 1 BTOpas NpoU3BOIHbIE PYHKIIUU 05.05.25

124 Omnpenenenne, reOMETPUIECKUN CMBICI TIPOU3BOTHON 05.05.25

125 Onpenenenue, GU3NUECKUI CMBICT IPOU3BOIHOM 07.05.25

126 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKIUN 07.05.25




127 VYpaBHeHHE KacaTenbHOU K TpapuKy GyHKIUN 12.05.25

128 [Tpou3BoHBIC d7IEMEHTAPHBIX (DYHKITHI 12.05.25

129 [Tpon3BoHBIC NIEMEHTAPHBIX (HYHKIUI 14.05.25

130 [Ipon3BoHast CyMMBI, IPOU3BEIAECHMSI, YACTHOTO U 14.05.25
KOMITO3UIIUHU (yHKITHIA

131 [Ipou3BoHAs CyMMBI, TPOU3BEICHUSI, YACTHOTO 1 19.05.25
KOMITO3UIIUHU (PYHKITUIA

132 [Ipon3BoiHast CyMMBI, IPOU3BEIAECHMSI, YACTHOTO U 19.05.25
KOMITO3UITUHU ()yHKITHIA

133 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMs 3HAHUMN: 21.05.25
"VpaBHeHus"

134 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3AIIMS 3HAHUMN: 21.05.25
"OyHKuMn"

135 [ToBTOpenue, 0600IIeHNEe, CUCTEMATU3AIINS 3HAHUMA 26.05.25

136 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allus 3HAHUN 26.05.25

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10 +1




IMMOYPOYHOE INVIAHUPOBAHUE
o ajredpe U HAYaJIaM MaTeMATH4YeCKOro anajau3a. 11 kiacc. YruayoJjeHnslii ypoBenb. 2024-2025
Yuureab marematuku KpacaukoBa Haranbsa HukosnaeBna

Ne  Tema ypoka KonunuecTtBo yacoB ‘
n/n JaTta DJ1eKTPOHHbIE

JMara KonTpo IpakTnu 3yenns uHdpoBEIe
1o JIbHBIC ecKkune oOpa3oBaTe/ibHbIE
- padorel  padoThI pecypcsbl

[TpuMeHeHne POU3BOTHON K UCCIIEIOBAHHIO 02.09.24

(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI R

[TpumeHeHne POU3BOTHOMN K HCCIIEIOBAHUIO 02.09.24

(GyHKLMI HA MOHOTOHHOCTB M 9KCTPEMYMBI R

[TpuMeHeHrEe NPOU3BOIHOM K HCCIEI0OBAHUIO 03.09.24

(GyHKLIMH HA MOHOTOHHOCTb U SKCTPEMYMBI R

[TpumeHeHne TPOU3BOTHOMN K MCCIIEIOBAHUIO 06.09.24

(GyHKLIUH HA MOHOTOHHOCTb U SKCTPEMYMBI o

[TpumeHeHne TPOU3BOTHON K MCCIIEIOBAHUIO 09.09.24

(GyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBI R

[TpuMeHeHrEe NPOU3BOIHOM K HCCIIEI0BAHUIO 09.09.24

(GyHKIMH HA MOHOTOHHOCTD U AKCTPEMYMBI e

Haxosxnenne HanOOobIero ¥ HAMMEHBIIIETO 10.09.24

3HAYeHUs HEMPEPbIBHON (PYHKIIUM HA OTpE3Ke R

Haxoxnenne HanOOobIIero 1 HAMMEHBIIIETO 1 130924

3HAYEHUs HETIPEPHIBHON (DYHKIIMH Ha OTpE3Ke '

Haxoxenre HanOobIIero 1 HAMMEHbBIIETO 16.09.24

3HAYeHUs HEMPEPbIBHON (PYHKIIUU HA OTpE3Ke R



HaXO)KI[eHI/Ie HanOOJIBIICTO0 ¥ HAUMEHBIIIETO

10 3HAYCHMsI HEPEPHIBHOW (PYHKITMH HA OTPE3KE 16.09.24
BxoiHOM KOHTPOJIb
Haxoxxaenrie HanOobIIEr0 U HAMMEHBIIIETO

11 8 y 17.09.24
3HAUCHUS HEMPEPHIBHON (PYHKIIMH HA OTPE3KE
HaxosxeHre HanOOoIbIIEro U HaUMEHbIIIETO

12 8 : 20.09.24
3HAYCHUS HEMPEPHIBHOM (DYHKIIMU Ha OTPE3Ke
[TpumeneHre MPOU3BOIHOM 711 HAXOXKACHUS

13 P POTSEOHOH A A 23.09.24
HAWJTYYIIIEro PEIICHUs B PUKIATHBIX 33auax
IIpumeHeHne MPON3BOAHON IS HAXOXKICHUS

14 P POTBBOMHOM A 8 23.09.24
HAWJTYYIIETO PEelIeHUs B PUKIIATHBIX 3a/1a9aX
[TprMeHeHre TPOU3BOTHOM IS ONPEACIICHHUS

15 CKOPOCTH M YCKOPEHUS IpoIecca, 3aJaHHOTO 24.09.24
dbopMyItoi uiu rpaduKoM
[TpumeHeHre mpOU3BOHOMN AJIs OTpeeNIeHuUs

16 CKOPOCTH U YCKOPEHHS IpoLiecca, 3aJaHHOTO 27.09.24
bopmynoit unu rpadguxkom

17 Komnosunus Gyskimit 30.09.24

18 Komnosurus ¢pyHkimii 30.09.24

19 Komnosunus Gyskimit 01.10.24
I'eomeTpuueckue oOpa3nl ypaBHECHUM Ha

20 PHFIECIE ODPASE Y 04.10.24
KOOPJMHATHOH TUTOCKOCTH
I'eomeTpuueckue 00pa3bl ypaBHEHHI Ha

21 PIFICCIHE 0Dpashl yp 07.10.24
KOOPJMHATHOM TUIOCKOCTH
KonTponsras padora: "UccnenoBanue KITAH C

22 P P e Dy 07.10.24
MTOMOII[BIO TIPOU3BOIHON
IIepBooOpa3Has, OCHOBHOE CBOMCTBO

23 PEOOOP 08.10.24

epBOOOPA3HBIX




[IepBooOpa3HbIe IeMEHTAPHBIX (PYHKITHIA.

o4 11.10.24
[TpaBuia HaX0XEHUS IEPBOOOPA3HBIX

o5 [lepBooOpa3HbIe IeMEHTAPHBIX (PYHKITHIA. 14.10.24
[IpaBuia HaXOXACHUS IEPBOOOPA3HBIX

26 WHurerpain. 'eoMeTpudecKnii CMBICI UHTETpaia 14.10.24

27 Brruncnenue onpeneﬂéfIHoro UHTErpajia 1o 15.10.24
¢dopmyne Herotona-Jleitbnuma

08 Boruncnenue onpeﬂenez{Horo UHTErpaia 1o 18.10.24
¢dopmyne Herotona-Jleitbnumna

29 HpHMeHefIPIe UHTErpaia i HaX0KICHUs 21.10.24
IIoIIaAeH IOCKUX GUryp

30 [Ipumenenne unTerpana st HaXOXKIACHUST 00bEMOB 21.10.24
FEOMETPUUECKUX Tell

31 HpI/IMepLIUpeI_HeHI/II/I aubdepeHIHanbHbIX 22.10.24
ypaBHEHHA

32 HpI/IMepLIVpemeHHITI nubdepeHIHanbHbIX 25.10.24
ypaBHEHUH
MaremaTrueckoe MOJEINPOBAHUE PEaJIbHbBIX

33 IPOIIECCOB C TIOMOMIBIO () (hepeHINATEHBIX 08.11.24
YPaBHEHHH

34 KOHTpOJ'Hj'HaSI paborta: "[lepBooOpa3Has u 11.11.24
MHTErpa

35 Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U 11.11.24
rpaduku

26 Tpuronomerpudeckne GyHKIINHU, UX CBOMCTBA U 12.11.24
rpaduku

37 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U 15.11.24

rpaduxu




Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U

38 18.11.24
rpaduku

39 Tpuronomerpuieckue GyHKIUHU, UX CBOICTBA U 18.11.24
rpaduku

40 Ot60p KOpHEH TpI/Il“OHOMeTpI/I‘leUCKI/IX YpaBHEHHH C 10.11.24
HIOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

41 Ot60p KOpHEH TpI/II‘OHOMeTpI/I‘-IeuCKI/IX YpaBHEHUH C 99 11.24
HOMOILBIO TPUTOHOMETPUUECKOM OKPYKHOCTH

42 OTt60p KOpHEH TpI/IFOHOMeTpI/I‘{eUCKI/IX yYpaBHEHUH C 95 11.24
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

43 OTt60p KOpHEH TpI/IFOHOMeTpI/I‘IeuCKI/IX YPaBHEHHI C 25.11.24
HOMOILBIO TPUTOHOMETPUYECKOIH OKPYKHOCTH

44 Pemenne TpuroHoMeTpUUECKUX HEPABEHCTB 26.11.24

45 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 29.11.24

46 Pemienne TpuroHoMeTpUYECKUX HEPABEHCTB 02.12.24

47 Pemenune TpuroHoMeTpuUECKNX HEPABEHCTB 02.12.24
Konrtponsnas pabora: "I'papuku

48 TPUTOHOMETPUUYECKUX (YHKIUH. 03.12.24
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIEC METO/IbI PEIIEHUS TTOKA3aTEIbHBIX 06.12.24
HEPaBEHCTB

50 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTENbHBIX 09.12.24
HEPaBEHCTB

51 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTENIbHBIX 09.12.24
HEPaBEHCTB

59 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 10.12.24

HEPaBEHCTB




OCHOBHBIE METO/IbI peIICHUS JToTapu(PMUIECKUX

53 13.12.24
HEPaBEHCTB

54 OCHOBHBIE METOJIBI PEIICHUS JIOTapU(PMUICCKUX 16.12.24
HEPaBEHCTB
(@) € Me €

55 CHOBHBIE METO/IbI PEIIECHHUS JIOTapU(DMHUICCKIX 16.12.24
HEPaBEHCTB

56 OCHOBHBIE METOJIBI PEIICHUS JIOrapU(HPMUICCKUX 17.12.24
HEPaBEHCTB

57 OCHOBHBIE METO/IbI PEIICHUS] UPPAITUOHATBHBIX 20.12.24
HEPaBEHCTB
O

58 CHOBHBIE METO/IbI PELICHUS HPPAITHOHATBHBIX 23.12.24
HEPaBEHCTB

59 OCHOBHBIE METO/IbI PEIICHUSI UPPAITTOHATBHBIX 23.12.24
HEPaBEHCTB

60 OCHOBHBIE METO/IbI PEIICHUS] UPPAITHOHATBHBIX 24.12.24
HEPaBEHCTB
r

61 pa(bnqecicne METO/bl PEIICHHS UPPALMOHATBHBIX 27.12.24
YpaBHEHUU

62 Fpaq)nquFHe METO/Ibl PEIICHHS UPPAIMOHATHHBIX 30.12.24
ypaBHEHUN
r

63 pa(bnqecicne METO/bI PELICHUS TOKA3aTEeIbHbBIX 30.12.24
ypaBHEHUN
r

64 paduyecKkue METOAbI PEIIeHUS MOKa3aTeIbHbIX 10.01.25
HEPaBEHCTB

65 Fpaqmqecime METOABI PEIIEHUs JIOrapu(PMUIECKUX 13.01.25
ypaBHEHUN
r

66 padudecKue METObI PEUICHHS TOTapHU(PMUIECKIX 13.01.25

HEPaBEHCTB




I'paduueckue MeTOIBI peICHUS JTOTapUPMHUUECKIX

67 14.01.25
HEPABEHCTB
I'paduueckue METOBI pelIeHUs TOKa3aTeIbHBIX U

68 . 17.01.25
JOrapupMHUUECKUX yPaBHEHUI
['padmyeckue METOABI peUICHHS MTOKA3aTEIbHBIX U

69 . 20.01.25
jorapu(pMUUECKUX ypaBHEHHM
I'paduueckue METOBI pelIeHUs TOKA3aTeIbHBIX U

70 20.01.25
jorapupMUUECKUX HEPABEHCTB
I'padmueckue METOBI peIICHUS TTOKA3aTSIbHBIX U

71 21.01.25
J0rapu(pMHUUECKUX HEPABEHCTB

79 KoHnTtpoinbHas padora: "UppanuoHaibHbIE, 94.01.25
MoKa3aTelbHbIe U JIorapudMuueckue HepaBeHcTna" o
KommnekcHeie uncna. AnreOpanueckas u

73 TPUTOHOMETpHYECKast (DOPMBI 3aITUCH 27.01.25
KOMIUIEKCHOTO YHCIIa
KommnekcHeie uncna. AnreOpanueckas u

74 TpUTOHOMETpHUEecKas (HOpPMbI 3aITUCU 27.01.25
KOMIUIEKCHOTO YHCIIa
ApudnmeTndeckue onepanuu ¢ KOMIIEKCHBIMH

75 pr P 28.01.25
YUCIIAMHU
ApudmeTndeckne onepanuu ¢ KOMIJIEKCHBIMU

76 pr P 31.01.25
qrCcIaMu
N3o00pakeHne KOMIUJIEKCHBIX YHCel Ha

77 P g 03.02.25
KOOPJMHATHOH TUTOCKOCTH
N300pakeHne KOMIUIEKCHBIX YHCEN Ha

78 P g 03.02.25
KOOPJMHATHOH TIIOCKOCTH
®opmyna Myaspa. Kopau N-oii ctenenu u3

79 priyra Vyaspa. Op 04.02.25

KOMIIJICKCHOI'O YHCJia




®opmyna Myaspa. KopHu N-oi creneHu u3

80 07.02.25
KOMILIEKCHOTO YHCIIa
IIpuMeHeHre KOMIUIEKCHBIX YHCEN IS PEIICHUS

81 P AP 10.02.25
(U3HYECKUX U TEOMETPHUECKUX 3a7a4

82 KoHnTtponbnas pabdora: "KomriekcHbie uyncna" 10.02.25

83 HarypanbHble U enbie yrcia 11.02.25

84 HatypanbHble u 1ienbie yrcia 14.02.25

85 [IpuMeHeHne nprU3HAKOB AEIMMOCTH LETBIX YUCEI 17.02.25

86 [IpumMeHeHne MPU3HAKOB JACITUMOCTH IETBIX YHCEIT 17.02.25
IIpuMeHeHne IPU3HAKOB JEJIUMOCTH IIEJIBIX YHCEI:

87 P P A t 18.02.25
HOJI u HOK
IIpuMeHeHne IPU3HAKOB JEJTUMOCTH IIEJIBIX YHCEI:

88 p p A I 21.02.25
HOJ/I u HOK
[IpuMeHeHNe TPU3HAKOB JEIMMOCTH IEIbIX YHCET:

89 P P A i 24.02.25
OCTaTKH 10 MO0
IIpuMeHeHne IPU3HAKOB JEJTUMOCTH LENBIX YHUCE:

90 P P A B 24.02.25
OCTaTKH 10 MO0
[IpumeHeHre TPU3HAKOB JCTUMOCTH TEJIBIX YHCEIT:

91 anropuT™ EBKIMa A1 penieHus 3a1ad B [eNIbIX 25.02.25
quCIIax

92 KonTtponshas padora: "Teopus nenbix yncen” 28.02.25
CucreMa 1 COBOKYITHOCTh YPaBHEHU.

93 YIHOCTD 3P 03.03.25
PaBHOCUIIBHEIE CHCTEMBI U CUCTEMBI-CIIEICTBUS
CucreMa 1 COBOKYITHOCTh YPaBHEHUM.

94 YIHOUTb YP 03.03.25
PaBHOCUIIBHBIE CHCTEMBI ¥ CUCTEMBI-CIIEICTBUS
OCHOBHBIE METO/IBI PELIEHNS CUCTEM U

95 AP 04.03.25

COBOKYITHOCTEW pallMOHAIbHBIX YPAaBHEHUN




96

OCHOBHBIE METO/IbI PEIICHUS] CUCTEM U
COBOKYITHOCTEW MPpallMOHANILHBIX ypaBHEHUI

07.03.25

97

98

OcHOBHBIE MCTOJbI pCIICHUA CUCTCM U
COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHECHUN

OCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTeIbHBIX YPaBHEHUN

10.03.25

10.03.25

99

OCHOBHBIE METO/IbI PEIICHUSI CHCTEM U
COBOKYITHOCTEH Jorapu(pMUUECKux ypaBHEHHH

11.03.25

100

101

102

103

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIOTapu(hMUIECKUX YpaBHEHUIA

[IprMeHeHre CUCTEM K PEIICHUI0 MaTeMaTHUYEeCKIX
3a]a4 U 33714 U3 pa3IU4HbIX 00JacTeil HayKu 1
pealibHOM JKU3HU, UHTEPIIPETALIUS MTOTyUYEHHBIX
pe3yJIbTaToB

[TpuMeHeHnEe CUCTEM K PEIICHHUIO MAaTEMaTHUYECKUX
3aJa4 ¥ 3a/1a4 U3 pa3InYHbIX 001acTeil HayKu U
pEaIbHOM JKU3HU, UHTEPIIPETALINS [TOJTyYEHHBIX
pE3yJIBTaTOB

Kontponbnas padota: "CucteMsl pallioOHaIbHBIX,
VPPALMOHATIBHBIX MOKA3aTEIbHBIX U
JorapupMHUECKUX ypaBHEHUN"

14.03.25

17.03.25

17.03.25

18.03.25

104

IIpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/1a4 ¥ 33]1a4 U3 Pa3IuIHbIX
oOacTeil HayKH U peanbHOM KU3HH,
UHTEPIIPETALMS TIOJIyYEHHBIX PE3YJIBTATOB

21.03.25

105
106

PanmonaneHbIE ypaBHEHHMS C TapaMeTpaMu

PanuonansHbIe HCPAaBCHCTBA C MapaMeTpaMu

04.04.25
07.04.25

107

PanronaneHbIE CUCTEMBI ¢ TApaMETPAMU

07.04.25




Hppanuonaibublie ypaBHEHUS, HEPABEHCTBA C

108 08.04.25
napaMeTpamu

109 HppanmonaibHble CUCTEMBI C TapaMeTpaMu 11.04.25

110 [TokazarenbHbIe ypaBHEHUS, HEPABEHCTBA C 14.04.25
napaMeTpamu

111 [loka3zarenbHble CUCTEMBI C IApAMETPAMU 14.04.25

112 Jlorapudmuueckre ypaBHEHUs, HEPABEHCTBA C 15.04.25
napaMeTpamu

113 Jlorapudmugeckne CUCTEMBI C TapaMeTpaMu 18.04.25

114 TpuronomeTpuyeckue ypaBHEHHS C MapamMeTpaMu 21.04.25

115 TpuronomeTprueckue HEPABEHCTBA C TTapaMeTPaMH 21.04.25

116 TpuronomeTpruyecKue CUCTEMBI C TapaMeTpaMu 22.04.25
[TocTpoeHue u uccneaoBaHne MaTeMaTUYECKUX

117 MO/IeJIel pealIbHBIX CUTYALMI C TOMOIIBIO 25.04.25
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenwue u rccae0BaHne MaTEMAaTHIECKIX

118 MOJIeJIel pealbHbIX CUTYALNi C MOMOIIBIO CUCTEM 28.04.25
YpaBHEHHUI ¢ TapaMeTpaMu
[TocTpoenue u rcciae10BaHNe MaTEMaTHYECKIX

119 MoJieIel peasIbHbIX CUTYallUi C TOMOIIBIO CUCTEM 28.04.25
YPaBHEHUH ¢ TapamMeTpamMu

120 KonTtponbhas padora: "3anauu ¢ mapamerpamu” 29.04.25

121 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATH3AINS 02.05.25
3HaHui: "YpaBHeHus"

122 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 05.05.25

3HaHui: "YpaBHeHus"




[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3AIUS

123 . . 05.05.25
3HaHuii: "YpaBHeHus. CucTeMbl ypaBHEHUMN"

124 HOBTOPC'I'{I/IC, O606H.I€H'I'/Ie, cUcTeMaTH3aIus 06.05.25
3HaHui: "HepaBeHcrsa

125 HOBTOPC'I:II/IG, 0606H16H'I'/Ie, CHCTEMAaTH3alHs 12 05.25
3HaHuil: "HepaBeHcTBa

126 HOBToPe'I'{I/Ie, O606H.I€H'I'/Ie, cUcTeMaTH3aIus 12.05.25
3HaHui: "HepaBeHcTBa

127 HOBTOPG'}'II/IG, 0000111eHNHE, (iI/ICTeMaTI/BaIII/'I'H 13.05.25
3Hanwmii: "IIpon3BoaHas u e€ mpuMeHeHue

128 HOBTOPG'I'{I/IG, 00001IeHHE, (iI/ICTeMaTI/ISaLII/'I'}I 15.05.25
3HaHui: "[Ipon3BoaHas 1 €€ MpUMEHECHHE

129 Wrorosas koHTpOJIBHAS paboTa 1 19.05.25

130 HToroBast KOHTpOJIbHAsA paboTa 1 19.05.25

131 HOBTOPG'I'{I/IG, 00001IcHHE, (iI/ICTeMaTI/I?;aIII/'I'SI 20.05.25
3Hanuii: "[IpousBoaHast u €€ mpUMeHeHne

132 HOBTOPG'I:II/IG, 00001IcHHE, CI/ICTeMaTI/ISEvl'HI/ISI 93.05.25
3HaHmii: "MHTErpas u ero mpuMeHCHHE

133 HOBToPe'I'{I/Ie, 06061.'1'_ICHI/IG, cUCTeMaTH3aIus 96.05.25
3HaHui: "OyHKIUU

134 HOBTOPG'I:II/IG, 06061'1'1eH1/1e, CHUCTeMaTH3aIus 96.05.25
3HaHuil: "OyHKIUU

OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 134 10 +1







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






