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HOACHUTEJIBHAS 3AIIMCKA

VY4eOHblii Kypc «AnreOpa W Havajla MaTEeMATHYECKOTO aHAIM3a» SBISETCS OJHUM U3
HamOoJee 3HAYMMBIX B TPOTpaMMeE CpPEIHEro OOIIero 0oO0pa3oBaHUs, MOCKOJIBKY, C OIHOU
CTOpPOHBI, OH OO0ECIeYMBAaeT WHCTPYMCHTAIBHYIO 0a3y I H3Y4YCHHS BCEX ECTECTBCHHO-
Hay4YHBIX KYpCOB, a C JPYrod CTOPOHBI, (OPMHpYET JIOTHYECKOE M a0CTPAKTHOE MBINIICHUC
oOydaronuxcs Ha YpOBHE, HEOOXOIUMOM JJIsi OCBOCHHS HH(OPMATHKH, OOIIECTBO3HAHUS,
WUCTOPUH, CIIOBECHOCTH W JPYTHX JUCHHMIUIMH. B paMkax maHHOTO ydeOHOro Kypca
oOydaroniyuecsi OBJIQJICBAIOT  YHUBEPCAIBHBIM  SI3bIKOM ~ COBPEMEHHOH HAyKH, KOTopas
(hopMyIUpyeT CBOU TOCTIKEHUS B MaTeMaTHIECKOH (popme.

VY4eOHbIii Kypc anreOpbl W Havadl MaTeMAaTHYSCKOTO aHalM3a 3aKJIaJbIBACT OCHOBY JUIS
YCIICITHOTO OBJIAQJCHUS 3aKOHAMU (U3UKH, XHMHH, OWOJIOTHH, IOHUMAaHHUS OCHOBHBIX
TEHJCHIIMA DPAa3BUTHS DKOHOMHUKH M OOIIECTBEHHOW >KW3HH, IO3BOJISET OPUCHTHPOBATHCS B
COBPEMEHHBIX IU(MPOBBIX W KOMITLIOTEPHBIX TEXHOJOTHSAX, YBEPEHHO HCIOJIL30BaTh WX JUIS
nanpHeimero oOpa3oBaHMsl W B TOBCEIHEBHOM Ku3HM. B TO jke BpeMms OBIajieHue
aOCTPaKTHBIMH M JIOTUYECKH CTPOTUMHU KOHCTPYKITUSMHU aireOphl H MaTEeMaTHYSCKOTO aHaIn3a
pa3BHBAcT YMCHHE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HWCTHHHOCTH, JIOKa3bIBATH
YTBEPKICHHSI C IIOMOIIBIO HHIYKIIMA W PacCyXJIaTh JETYKTUBHO, MCIIOJIB30BaTh 0000IICHNE U
KOHKPETHU3allnio, a0CTparupoBaHWE M aHAIOTHIO, (OPMHPYET KPEaTHUBHOE M KPUTHYECKOE
MBIIILICHHE.

B xoxe wm3ydenus ydyeOHOTO Kypca «AnreOpa W Hadala MaTEeMAaTHYECKOTO aHaJIH3ay
oOydJaromuecsi TMOJy4alOT HOBBIM OTBIT pEIICHHs TNPUKIAJHBIX 337ad, CaMOCTOSTEIHLHOTO
MOCTPOCHHSI MAaTEeMAaTUYECKUX MOJEICH pPealbHbIX CHUTYyalldil, WHTEPIPETAIlMH TOJYICHHBIX
peIIeHH, 3HAKOMSATCSI ¢ MPHUMEPaMU MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH B MPHUpOJE, HAYKe U
HCKYCCTBE, C BBIIAIOIIUMUCS MATEMAaTHYECKIMH OTKPBITUSIMH U MX aBTOPaMHU.

VY4eOHbIii Kypc o00JamaeT 3HAYUTEIbHBIM BOCIHTATENLHBIM TIOTEHIIMAIOM, KOTOPBIH
peanu3yercss Kak dYepe3 y4eOHBIM MaTepual, CIOCOOCTBYIOIIUK (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pDCHHUS, TaK MW dYepe3 chenuduky ydeOHOM  JeATENbHOCTH, TpeOyromein
MPOJOJDKUTEIPHON — KOHIGHTPAlMM ~ BHHMAaHHS, CaMOCTOSTEIBHOCTH, aKKypaTHOCTH U
OTBETCTBCHHOCTH 32 TOJTy4YECHHBIH pe3yJbTar.

B ocHoBe meromuku 0oOydeHHsI anreOpe WM HadallaM MaTeMaTHYECKOTO aHAIM3a JISKUT
JeSTETbHOCTHBIN MPUHIIUT 00y4YEHHUSI.

B crpykrype yueOHOTro Kypca «Anredpa U Havyajga MaTeMaTHYECKOTO aHAJIN3a» BBIJCICHBI
CIICAYIOIIHNE COJCPIKATEIHHO-METOJMUECKUE JTHHUU: «YUucina W BbIYHCICHUN», «DyHKIMH WU
rpadukny, «YpaBHEHUS U HEPaBeHCTBa», «Havana MaTemMarnyeckoro aHainu3a», « MHOKECTBa U
JoruKa». Bce OCHOBHBIE COJEpKATEIbHO-METOANYCCKUE JHHUUA M3Yy4aroTCsS Ha MPOTSDKCHUH
JBYX JIeT OOy4eHHs Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, €CTECTBEHHO JIOMOJHSIS IAPYyr
JIpyra ¥ TOCTETNEHHO HACHINIAsCh HOBBHIMH TeMaMU U pasnenamu. JlaHHbIH ydeOHBIH Kypc
SBIISIETCS WHTETPATHUBHBIM, TOCKOJIBKY OOBEAMHSET B ce0e coJepkaHue HECKOJIbKHUX
MaTeMaTHYeCKUX JUCUHUILIINH, TaKMX Kak anreOpa, TPUTOHOMETpPHs, MaTeMaTUYECKHI aHaIu3,
TEOpHUsi MHOJKECTB, MaTeMarudeckas Joruka u apyrue. [lo mepe Toro kak oOydaromiuecs
OBJIaJieBalOT BCE Oojiee IMIUPOKHUM MATEMATUYECKUM allaparoM, y HHUX MOCJIeI0BaTebHO
dbopMUpyeTCST U COBEPIICHCTBYETCS yMEHHE CTPOUTh MATEeMATUYECKYI0 MOJENb peallbHOMN
CUTYyaIlul, MPUMEHSATh 3HAHUS, MOJYYEHHBIE MPU H3y4EeHUH Y4eOHOTO Kypca, Uil PEIICHUS
CaMOCTOSITENIbHO C(HOPMYIUPOBAHHOW MaTeMaTHYEeCKOW 3a7auyd, a 3aTeM HWHTEPIPETHPOBATH
CBOM OTBET.



COI[ep)KaTeHBHO-MGTOI[I/I‘-ICCKEISI JINMHUSA «Yucia u BBIYNCIICHU S 3aBCpuIacT
(hopMHpOBaHHE HABBIKOB HCIOJIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOE OBLJIO HAYaTo Ha
YPOBHE OCHOBHOTO 00mIero oOpasoBanus. Ha ypoBHe cpeanero oOmero oopazoBanus ocoboe
BHUMAHHC YICIACTCA q)OpMI/IpOBaHI/IIO HAaBBIKOB pPallMOHAJIbHBIX BBI‘II/ICJIGHI/IP'I, BKJIHOYUAKOIINX B
ce6$1 HCII0JIb30BAHUEC PAa3JIMYHBIX (I)OpM 3aIliMCyu 4rcia, YMCHHUC ACJIAaTb NPUKUIKY, BBIIIOJIHATH
HpI/I6JII/I)KéHHI)IC BBIYUCJICHUSA, OUCHHUBATH YU CJIOBBIC BBIPAXKCHU S, pa6OTaTI> C MaTeMaTU4YC€CKUMHN
KOHCTAaHTaMH. 3HAKOMEBIE 06yanOHIHMCH MHOJXCCTBAa HATYPAJIbHBIX, LECJbIX, PAlUOHAJIBHBIX H
I[GﬁCTBI/ITCJIBHBIX quCcel AOIIOJHAKTCSA MHOXECTBOM KOMIIJIICKCHBIX YHCCII. B KaXXI0M H3 ITUX
MHO’KECTB pacCMaTPUBAIOTCSI CBOMCTBEHHBIC €My CIIeIIM(DUUICCKUE 3a/Ia4ud ¥ OTIEPALUU: JICTICHHUE
HaIeJIo, OINEPHPOBAHUE OCTAaTKAMH Ha MHOXKECTBE IICJIBIX YHCEI, OCOOBbIe CBOWCTBa
palluOHAJIBHBIX W HPPAHOHAIIBHBIX YHCECII, apI/I(bMeTI/ILICCKI/IG omnepanru, a TAKXKEC H3BJICUCHUC
KOpHA H&TypﬂJ'IBHOfI CTCIICHU Ha MHOXECTBEC KOMIIJICKCHBIX qucell. Bnarozlapﬂ
MOCJICJIOBATEILHOMY — PACIIUPCHHUIO Kpyra HCIOJB3yeMBIX YHCEI W 3HAKOMCTBY C
BO3MOXHOCTAMHU UX IMMPUMCHCHUA JJId pCHICHUA PA3JIMYHBIX 3a1a4 Q)opMpreTcsl MnpeaAcCTaBJICHUC
0 €IMHCTBE MAaTEMAaTUKH KaK HAYKU U €€ POJIK B IOCTPOCHUH MOJIENIEN peaJIbHOTO MUPA, IIHUPOKO
HCTIOJNB3YIOTCS 0000IIeHNe U KOHKPETH3aITH .

JIluaus «YpaBHEHHSI U HEPABEHCTBA» peaIM3yeTcs Ha MPOTSHKEHUHM BCEro oOydeHus Ha
YpOBHE cpemHero oOmero oOpa3oBaHHS, IIOCKOJBKY B KakIOM paszaerne [Iporpammsl
MPETYCMOTPEHO PEIIeHNe COOTBETCTBYIOMINX 3a1ad. B pe3ynbrare oOyJarommecs OBJIAJCBAOT
Pa3IMYHBIMHA ~ MCTOAAMU  PCIICHUSA  pallMOHAJIBHBIX, HppauOHaJIbHBIX, IMOKa3aTCJIbHbIX,
Jorapu(MUUECKUX U TPUTOHOMETPUYECKUX YpPaBHEHMH, HEPABEHCTB M CHCTEM, a TakXke 3ajad,
cojepkauux mnapaMmerpbl. [logydyeHHbIE yMEHUS HIMPOKO HCIOJIB3YIOTCS MPU HCCIETOBAHUU
(GYHKIMHM ¢ TOMOIIBIO TPOU3BOIHOMN, MPH PELICHUN MPUKIATHBIX 3a7a4 U 3a/1a4 Ha HaXO0KJIEHUE
HauOOJBIINX U HAUMEHBIINX 3HaueHUi QyHkiuu. [lanHas copep)karenbHas JTUHUS BKIIIOYAET B
cedst Takke (OPMHUPOBAHWE YMEHHUW BBITIOJHATH pacd€Thl 1Mo QopMyliaM, NpeoOpa3oBaHUs
palOHaIbHBIX, UPPALUOHAIBHBIX U TPUTOHOMETPUYECKUX BBIPAKEHHM, a TakkKe BbIpaKEHUH,
coJlepKalluX CTerneHu u Jjorapudmel. braromaps wu3ydeHuio anredpandyeckoro Marepuaia
MIPOUCXOJUT  JalibHEHIee pa3BUTHE AJITOPUTMHUYECKOTO U aOCTPAaKTHOTO  MBIILICHUS
oOyuaronuxcs, (GOpMHUPYIOTCS HABBIKU JEAYKTUBHBIX PACCYXJAEHUH, paOOThl ¢ CUMBOJILHBIMU
dbopmamu, mpencTaBiIeHHs 3aKOHOMEPHOCTEH U 3aBUCUMOCTEN B BHUJ/I€ PABEHCTB M HEPABEHCTB.
Anrebpa npeanaraet 3pPpeKTUBHbIE HHCTPYMEHTHI Ui PEUICHHs IPAKTUYECKUX U €CTECTBEHHO-
HAy4YHBIX 33124, HATJISHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KakK S3bIKa HAyKH.

CopepxarenbHo-mMeToanueckas TuHUS «DyHKIUU U TpaduK» TECHO MEperieTaeTcs ¢
OPYTMMU  JIMHUSIMM ~ y4e0HOro  Kypca, TOCKOJIbKY B  KakOM-TO  CMBbICIE  33/1aéT
MOCJIEIOBATEIbHOCTh ~ M3YyUeHUsi MaTepuana. M3ydeHwe  CTENeHHOW, MOKa3aTelbHOMH,
Jnorapu(MUUECKON U TPUTOHOMETPUUYECKUX (QYHKIUHN, UX CBOMCTB U TpadMKOB, UCTIOIH30BAHUE
GyHKIMA U1 peuieHus 3agad U3 JIPYruX Y4eOHBIX MPEAMETOB U peajbHOW JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKHM aHaJIN30M, TaK U C PelIeHUEeM ypaBHEHHMH U HepaBeHCTB. [Ipu
3ToM OOJNbIIIOE BHHUMAaHUE yenseTcs (OPMUPOBAHUIO YMEHHs BbIpakaTrh (GOpMyIaMH
3aBUCHUMOCTH MEXJy pa3jIMYHbIMU BEIMUYMHAMH, UCCIEA0BATh MOJIyuYeHHBbIE (PYHKIIUU, CTPOUTH
ux rpabukd. Marepuan STOW coJep)KaTeNbHON JHHHM HalelleH Ha pa3BUTHE YMEHHHA U
HABBIKOB, IMO3BOJISIFOIIMX BBIPAXKATh 3aBUCHMOCTH MEXIY BEIWYMHAMH B DPA3IUYHON (opme:
aHaIMTUYeCKOW, rpaduueckod u crnoBecHOH. Ero wusydeHue crmocoOCTBYeT pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIOCOOHOCTH K  OOOOMIEHMIO W KOHKpETH3alluH,
HCIOJIb30BAHUIO aHAJIOTHIA.



ConepxarenbHast nuHusi «Haudana maTeMaTHYECKOTO aHAIM3a» IMO3BOJISIET CYIIECTBEHHO
pacIIupuTh KPyr Kak MaTEeMAaTHYECKUX, TaK M MPUKIAIHBIX 33134, JOCTYIHBIX 00YJYarOIIHMCS,
TaK KakK y HHUX IMOSBISETCS BO3MOKHOCTh CTPOUTH TPAPUKU CIOKHBIX (DYHKIIHH, OTIPEACIISATh X
HauOOJBIINE U HAUMEHBIIINE 3HAYCHUS, BBIYUCIATh MIOMaan Guryp u oObEMBI Tel, HAXOIUTh
CKOPOCTH W YCKOpEHHUs IipoileccoB. JlaHHasi cojepikareiibHasi JIMHUS OTKPBIBAE€T HOBBIC
BO3MOKHOCTH TIOCTPOCHMSI MAaTEMaTUYECKHX MOJIEJIEH pealbHBbIX CUTYyalldi, [03BOJISAET
HaxOJIUTh HaWJIy4ylllee pelIeHHWE B TMPUKIAIHBIX, B TOM YHUCJE COLHUATBHO-PKOHOMUYECKHUX,
3ajayax. 3HAKOMCTBO C OCHOBaMHM MAaTE€MaTHYECKOIO aHajlu3a CHOCOOCTBYET pa3BUTHIO
abcTpakTHOTO, (HOPMATBLHO-JIOTHYECKOTO W KPEaTUBHOTO MEBIIUICHUS, (OPMHUPOBAHUIO YMEHUI
pacro3HaBaTh MPOSIBICHUS 3aKOHOB MaTEMAaTUKHU B HayKe, TEXHUKE U UCKyccTBe. OOyydarornuecs
Y3HAIOT O BBIIAIOIINXCS Pe3yJbTarax, MOJyYEeHHBIX B XOJI€ Pa3BUTHSA MAaTEMAaTUKH KaK HayKW, U
00 ux aBTOpax.

ConepxarenbHo-MeToAMYECKass JHHUS «MHOXECTBA W JIOTHKA» BKIIOYAeT B ce0s
JJIEMEHThl TEOPUM MHOXKECTB M MaTEMaTUYECKOW JIOTHMKUA. TeOopeTHKO-MHOKECTBEHHBIE
MPEACTABICHUS] MPOHU3BIBAIOT BECh KypC NIKOJIBHOM MaTEMaTHKH W MpeJyiaraloT HamOoJliee
YHUBEPCAIBHBIN SI3bIK, OOBEAUHSIONUNA BCE pa3lelbl MAaTEeMATHKA W €€ TPUIIOKCHHUH, OHH
CBSI3BIBAIOT Pa3HbIC MaTEeMATHUECKHE NUCIIUIUIMHBI U UX TIPWIOKEHHS B equHoe 1enoe. [loatomy
BAXHO JIaTh BO3MOXXHOCTH OOy4JalomeMycss MOHUMAaTh TEOPETHKO-MHOKECTBEHHBIN SI3BIK
COBPEMEHHON MaTeMaTHKH M HCIOJIb30BaTh €r0 IS BBIPAXKEHHS CBOMX MbICIe. Jpyrum
BKHBIM TMPU3HAKOM MAaTEMAaTHKW KaK HAyKH CIEIyeT MPU3HATh CBOMCTBEHHYIO €M CTPOTOCTH
000CHOBaHMH M  CJI€IOBaHHE OINpEAEIEHHBIM TMpaBUjaM IOCTPOEHHUS JI0Ka3aTeIbCTB.
3HAaKOMCTBO C AJIEMEHTAaMH MaTeMaTU4YeCKOW JIOTUKU CIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO
MBIILIEHUS] 00yYarONINXCsl, MO3BOJISIET UM CTPOUTH CBOU PACCYKJIEHHUS HAa OCHOBE JOIMUECKUX
npaBul, GOPMUPYET HABBIKM KPUTUYECKOTO MBIILICHUS.

B yuebHoM Kkypce «Anrebpa M Hadajga MaTEeMaTUYECKOTO aHaIN3a» MPUCYTCTBYIOT
OCHOBbl ~ MAaT€MaTH4YeCKOro  MOJETUPOBaHUS, KOTOpble  MPU3BaHbl  CHOCOOCTBOBATH
(OopMHUPOBAHHMIO HAaBBIKOB TOCTPOCHHS MOJENENH peaNbHBIX CHUTYalMil, HCCIEAOBAHUS STUX
MoJeNiell ¢ TOMOINbIO amnmapaTa aiareOpbl M MaTeMaTH4YecKOro aHalu3a, WHTepIpeTaluu
MOJIyYEHHBIX pe3ysbTaToB. Takue 3ajaHusi BIUIETEHBI B KaXIbIH W3 pa3/eloB MPOTPamMMbl,
MIOCKOJIbKY BECh MaTepuaj y4yeOHOIro Kypca HIMPOKO HCIOJIb3YETCs M PELISCHUs] MPUKIATHBIX
3amau. Ilpu pemeHun peanpHBIX MPAKTUYECKUX 3a7ad  OOydaroluecs pa3BUBAIOT
HaOJI0JaTeIbHOCTh, YMEHHUE HAaXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs, HCIOJIb30BaTh
aHaJIoTHI0, 0000IaTh M KOHKPETHU3UPOBaTh Mpoliemy. JlearenbHOCTh MO (POPMHUPOBAHUIO
HABBIKOB PEIICHUS MPUKIAIHBIX 33]]a4 OPraHU3yeTCsl B MPOLIeCCe U3YYEHUS BCEX TEM Y4eOHOTO
Kypca «AnreOpa ¥ Hayana MaTeMaTHUYECKOTO aHAIIU3ay.

Ha uzyuenue yueOGHOro Kypca «Anredpa U Hauana MaTeMaTUYeCKOTO aHaJIn3a» OTBOIUTCS
272 4vaca: B 10 kmacce — 136 yacoB (4 yaca B Henmemo), B 11 kmacce — 136 vacoB (4 vaca B
HEJIEINIO).



COIEPKXAHUE OBYYEHUA

10 KVIACC

Yucsia ¥ BbIYMCICHUS

Parmonanbubie uncina. OOBIKHOBEHHBIE W JIECSTUYHBIE JPOOHU, MPOIEHTHI, OECKOHEUHBIE
nepuoauueckue apoou. [Ipumenenne 1podeil U NPOLEHTOB /s PELICHUs IPUKIAIHBIX 3a/1a4 U3
pa3IMYHBIX OTPACiEll 3HAHUW U peajbHOU KU3HU.

JleiicTBuTenpHble uncia. PanuoHanbHble M HMppalMoOHANIbHBIE uucia. Apudmernyeckue
ONepalMy C JECHCTBUTEIBHBIMU YHCIaMU. MOIyib IEHCTBUTEIBHOIO 4YMCIIA U €r0 CBOWCTBA.
[IpuOnkE€HHbIE BBIUMCICHMS, TMpaBUiIa OKPYIJIEHMs, MNPUKHUIKA U OLEHKa pe3yabTaTa
BBIYMCIICHU.

Crenens ¢ uensiM noxasareneMm. bunom Herotona. Mcnonb3oBanue noaxoasmeit Gpopmbl
3aMMcy JeMCTBUTENbHBIX YNCEN JUIsl pElIeHNs MPAKTUUECKUX 3a1a4 U IPECTaBJICHNS JaHHBIX.

Apudmernueckuil KOpeHb HaATypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAIBHBIM IIOKa3aTelleM M €€ CBOMCTBA, CTENEHb C JECHCTBUTEIBHBIM
IMOKa3aTeseM.

Jlorapudwm uncna. CoiictBa norapudma. JleciTuaable U HATypaIbHBIC JIOTapU(PMBI.

CuHYC, KOCHHYC, TaHT€HC, KOTAHI'€HC YHCIOBOIO ApryMeHTa. APKCHHYC, apKKOCHUHYC H
ApPKTAaHI'€HC YHMCIIOBOTO apryMEHTA.

YpaBHeHUsSI M HEPABEHCTBA

ToxnecTBa M TOXAECTBEHHbIE IpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb YpaBHEHHUS.
PaBHOCUIIBHBIE YDaBHEHHS U ypaBHEHUA-CIEACTBUA. HepaBeHCTBO, pelleHre HEPABEHCTBA.

OCHOBHBIE METO/IbI PELICHUS LIEIbIX U APOOHO-pAllMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MHorouseHsl OT OJHOM IEpPeMEHHOH. JleneHre MHOrOYiIeHa Ha MHOTOYJIEH C OCTAaTKOM.
Teopema be3y. MHorowneHs! ¢ nensiMu Kodddunuenramu. Teopema Buera.

IIpeoOpa3oBaHUs YUCIOBBIX BBIPAXKEHHUM, COAEPKALINX CTEIIEHH U KOPHHU.

Wppannonaneneie  ypaBHeHUs. (OCHOBHBIE METOIBl  PEUICHUS  HMPPALUOHAIBHBIX
YpaBHEHUH.

Iloka3zarenpHble ypaBHeHUs. OCHOBHBIE METOMBI PEIICHUS [TI0KA3aTEIbHBIX YPABHEHHH.

IIpeoOpa3oBaHue BbIpaKeHUH, COAEPIKALIMX JIOTApU(PMBI.

Jlorapupmuueckue ypaBHeHUs. OCHOBHBIE METOJbl PEIIEHHUS JOrapuPpMHUUECKHX
YPaBHEHUM.

OcHoBHBIE TpUroHOMeTpuueckue Qopmyiasl. IIpeoOpa3zoBaHne TPUTOHOMETPUUYECKUX
BbIpaKEHUH. Pellienne TpuroHoMeTpu4ecKuX ypaBHEHU M.

Pemenune cucreM nMHEHHBIX ypaBHEHMH. MaTpuua CHUCTEMBI JIMHEMHBIX YPaBHEHHH.
Omnpenenurens MaTpulbl 2X2, €ro r€OMETPUYECKUMH CMBICI M CBOWCTBA, BBIYMCIIEHHUE €T0
3HAUEHUS, IPUMEHEHHE ONIPENEIUTENS JUIsl PEILICHUS] CUCTEMBI JIMHEWHBIX YpaBHEHHH. Pemenue
IIPUKIIAIHBIX 3a7a4 ¢ IOMOIIBI0 CUCTEMBI JIMHEWHBIX ypaBHeHUM. lccienoBanne nmocTpoeHHON
MOJEIIH C TIOMOIIBIO MaTPHUIL U ONIPEAETIUTENEH.

[locTpoeHre MaTeMaTH4ECKMX MOJENEH pPEealbHOM CHUTyallud C MOMOIIBIO YPaBHEHHH U
HepaBeHCTB. [IpuMeHeHNe ypaBHEHUI M HEPABEHCTB K PEILICHUI0 MAaTEMaTHMYECKUX 3a7ad U
3aJja4y U3 pa3IMUHbIX 00JacTell HAyKH U peajbHOM JKU3HU.

DyHKUUH U TPaPUKU

OyHKIMA, crnocoObl 3aaaHus ¢GyHKIUM. B3aumuo oOpatHble (yHkimu. Kommosuims
¢bynkuuit. 'paduk pyHkunu. SneMmeHTapHbIe peodpa3zoBaHus IpaUKOB (PyHKIHMA.



OO6nacte omnpeneneHuss ¥ MHOXKecTBO 3HaueHu ¢yHkuuu. Hymn ¢yakmun. [Tpomexyrku
3HaKonocTossHCcTBA. UETHbIe M HeuéTHhle QyHKIUH. [lepuogmueckue QyHkiuu. [Tpomexyrku
MOHOTOHHOCTH (D)yHKIHMH. MakcUMyMbl 1 MUHUMYMBbI QyHKIMH. Hanbosnpiiee U HauMeHbIee
3Ha4YeHUs (PYHKIIUH HAa IPOMEKYTKE.

JluHelHasI, KBaJpaTUIHAS W APOOHO-TTMHEHHAST QYHKIIMH. DIEMEHTAPHOE UCCIICIOBAHHUE H
MMOCTPOCHUE UX TPaPUKOB.

Crenennas (yHKIMS C HaTypaJbHBIM M IIeNBIM TMoKa3aTeneMm. EE cpoiicTBa u rpaduk.
CaoiictBa U rpaduK KOPHSA N-Od CTENeHH Kak (DYHKIMKU OOpaTHOM CTENEHH C HaTypaJIbHBIM
[I0Ka3aTeJIeM.

[Toxa3zaTtenpHast u norapupmMudeckas GyHKINH, X CBOHCTBa U rpaduku. Mcnonp3oBanne
rpadukoB pYHKUIUN 1JIs pelIeHUs] ypaBHEHUH.

Tpuronomerpuueckass OKpPYKHOCTb, OIPEICIIEHUE TPUTOHOMETPUUYECKUX (YHKIIHM
YHICIIOBOTO apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B pealIbHbIX Mpolieccax U sABJIeHUAX. ['paduku peanbHbIX
3aBUCHMOCTEH.

Hauyana maTemaTu4eckoro anajimnsa

ITocineqoBaTenbHOCTH, CIIOCOORI 3aJaHKs OCIIEA0BATEILHOCTEH. MeTo ] MaTeMaTHYECKOMH
UHAYKIUA. MOHOTOHHBIE M OTpaHUYEHHBbIE MOCIEA0BAaTeNbHOCTU. VcTopHs BO3HHWKHOBEHUS
MaTeMaTHYeCKOro aHaIN3a KaK aHalln3a 0ECKOHEUYHO MalbIX.

Apudmernueckas W reoMeTpuueckas mporpeccud. beckoHeyHo — yObIBaromas
reoMerpuueckas nporpeccus. CyMMma GeCKOHEYHO YOBIBaroIIe reoMeTpUUeCKON MPOTrPECCHU.
JIuHeWHBI1 M SKCHOHEHUHATbHBIM pocT. Yucino e. Dopmyrna CIOKHBIX MPOLEHTOB.
Hcnonp30Banue Nporpeccuu Uisl pelieHns pealIbHbIX 3aa4 IPUKIIAHOTO XapaKTepa.

HemnpepsiBHbie (YHKIIMM W WX CBOMCTBA. TOYKM paspbiBa. ACHMITOTHI TpadukoB
¢dbyakuumii. CoiicTBa (QYHKIIMIA HEMPEPHIBHBIX HA OTpe3Ke. MeETo MHTEPBAJIOB ISl PEIICHUS
HepaBeHCTB. [I[puMeHeHHEe CBOMCTB HEMPEPHIBHBIX (DYHKIIMMA 711 PEIICHUS 3a/1a4.

[lepBas u Bropas npousBoHbie pyHKIMU. Omnpenesnenne, reoMeTpUIecKuil U Gpu3nuecKui
CMBICTT IPOU3BOAHON. YpaBHEHHUE KacaTeIbHOU K rpaduky QyHKINU.

[IpousBonubie anemenTapHbiX GyHKuud. [Ipon3BoaHass cyMMBbl, TPOU3BEICHHUSI, YACTHOTO
Y KOMIO3UINH (PYHKIUH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, OIepaly HaJl MHOKECTBaMU M UX cBoMcTBa. Jluarpammbl Dinepa—BenHa.
[IpuMeHeHne TeOpEeTUKO-MHOKECTBEHHOTO arapaTta JJid ONHMCAHUS PEeabHbIX IPOLECCOB U
SIBIICHUU, TIPU PELICHUH 3a/1a4 U3 APYrUX yUeOHBIX MPEIMETOB.

Onpenenenue, TeopeMa,  CBOHCTBO  MaTeMaTHMYeCKOTO  OOBEKTa,  CIEACTBHE,
JI0Ka3aTeJIbCTBO, PABHOCUJIbHBIE YPABHEHUSI.

11 KJIACC

Yuciaa v BbIYMCTIEHUS

Hartypanbnubie u 1menble yucna. [IpuMeHeHWEe MPHU3HAKOB JAEIMMOCTH LIETBIX 4YHCEl,
HauOonpIMid o0muii genutens (nanee — HOJl) u Haumensinee obmee kpatHoe (manee — HOK),
OCTaTKOB IO MOAYIIO, anroputMa EBKInaa 1 penieHus 3a/1a4 B IebIX YMCIax.

KowmmnekcHpie uucma. AnreOpaumdeckass W TpUTOHOMeTpuueckas (OpMBl 3amucu
KOMIIJIEKCHOTO 4Yucia. ApudMeTHYecKre onepanuu ¢ KOMIUIEKCHBIMU dnciaamu. M3o0paxkenue
KOMIIJIEKCHBIX YHCENl Ha KOOpAWHATHOU mockoctu. @opmyna Myaspa. Kopau n-oif crenenu u3



KOMIUIEKCHOTO 4uuncna. [IprMeHeHHe KOMIUIEKCHBIX YHCeN JUIS peHIeHUs (PU3HYECKHX U
r€OMETPUUYECKUX 3a/1a4.

YpaBHeHUsI 1 HEPABEHCTBA

Cucrema u COBOKYIHOCTh YPaBHEHUIN U HEPABEHCTB. PABHOCUIIbHBIE CUCTEMBI U CUCTEMBI -
cieaCcTBUS. PaBHOCHIIbHBIE HEPABEHCTBA.

OT60op KOpHEW TPUTOHOMETPUYCCKHX YPABHCHHHA C IMOMOIIBIO TPUTOHOMETPUUICCKOM
OKpYKHOCTH. PellieHne TpuroHoMeTpuueckux HEpaBeHCTB.

OCHOBHBIEC METO/IbI PEIICHHSI TOKA3aTEeIbHBIX U JIOTapU(YMUIECKUX HEPABEHCTB.

OCHOBHBIE METO/IbI PEILICHUS UpPAIIIOHATIbHBIX HEPABEHCTB.

OcHOBHBIE ~ METOJBl  PEIIEHUS CUCTEM U  COBOKYIIHOCTEH  palMOHAJIBbHBIX,
MppalMOHANIbHBIX, IOKA3aTEeNbHbIX U JIOTApU(PMUUYECKUX YpaBHEHUI.

VYpaBHEHMsI, HEPAaBEHCTBA U CUCTEMBI C TapaMeTPaAMHU.

[IpumeHeHue ypaBHEHUH, CUCTEM M HEPABEHCTB K PELIEHUI0 MaTEeMaTHYECKHUX 3ajad U
3a/lad M3 pazIUYHbIX oOnacTell HAayKM W peanbHOM >KU3HM, HMHTEpIpeTalusl NOJyYEHHBIX
pe3ynbTaToOB.

DyHKIUHN U TPaQUKH

I'paduk xommosunmu ¢yHkumid. ['eomerpuueckue oOpas3sl ypaBHEHUN M HEPaBEHCTB Ha
KOOPJIMHATHOM MJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaPUKH.

I'padmyeckne MeToapl pelieHUsT YpaBHEHHUH M HEpaBeHCTB. ['paduueckue MeTOIbl
pelIeHus 3a/1a4 ¢ apamMeTpamu.

Hcnons3oBanne rpadukoB (GyHKIUN I HCCIEIOBAHUS TPOIECCOB M 3aBUCHMOCTEH,
KOTOpbI€ BOHUKAIOT MPHU PEeUICHUH 3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB U peaibHON KU3HHU.

Hayana maTteMaTH4ecKoro aHajimsa

[IpuMeHeHre TPOU3BOAHON K MCCIEIOBAaHUIO0 QYHKIIMM HAa MOHOTOHHOCTh M DKCTPEMYMBI.
Haxosxenne HanOoIbIIIero ¥ HAMMEHBIIIETO 3HAUYCHUH HETIPEPHIBHON (DYHKIIUU HA OTPE3KeE.

[IpuMeHeHre TPOU3BOJHOM U1l HAXOXKJICHUS HAWIYYIIEro peuieHUus B NPHUKIAIHBIX
3a/auyax, sl ONpeJesieHUusT CKOPOCTH M YCKOpEHHUs Ipolecca, 3aJaHHOro (opMmynoil wiu
rpaguKoOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO MepBOOOpa3HbIX. [lepBooOpasHble 37eMEHTapHbIX
¢byukuuii. [IpaBuna HaxoXAEHUS IEPBOOOPA3HBIX.

WNurerpain. I'eomeTpruuecknii CMbIC]I UHTErpasia. Beruucinenue onpeneaéHHoro MHTerpaia
o ¢opmyne Herotona-JleitOnuna.

[Ipumenenne wuHTErpana Uid HaXOXIACHHUS IUIOMAACH TUIOCKUX (QUryp u o0bEMOB
r€OMETPUYECKHUX TEJ.

[Ipumeps! pemenuilt auddepeHuanbHbpIX ypaBHeHH. MareMatndeckoe MOJeTupPOBaHNE
pEaIbHBIX MPOLIECCOB C MOMOIIBIO AU(PPepeHIIUANTbHBIX YPABHEHUH.



INTAHUPYEMBIE PE3VIJIBTATbBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJITEBPA n HAYAJIA MATEMATHUYECKOI'O AHAJIA3A»
(YTJIVBJIEHHBI YPOBEHL) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUIA

JIMUYHOCTHBIE PE3YJIbTATBI

1) rpa’aaHcKOro BOCIUTAHMS:

cOPMHUPOBAHHOCTh TPAKIAHCKOW TO3UIMH  OOydYaloIIerocs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JE€HA POCCHUHCKOro OOIIeCcTBa, MPEACTABICHHE O MaTeMAaTUYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHUM, TPOLEAYp TPakKIAHCKOTO OOIIECTBa
(BBIOOPHI, OMPOCHI U APYTrO€), YMEHHUE B3aWMOJICHCTBOBATH C COIMAIBbHBIMU WHCTUTYTaMU B
COOTBETCTBHUU C UX (PYHKIUSIMU U HA3HAYCHUEM;

2) NaTPpMOTHYECKOT0 BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh POCCUNUCKOM Ipa’kJaHCKOW MACHTUYHOCTH, YBRXKEHUS K IPOLUIOMY U
HACTOSIIEMY POCCHUIMCKOW MAaTEMaTHKH, [IEHHOCTHOE OTHOIIEHUE K JOCTHUKEHUSIM POCCHICKHUX
MaTE€MaTUKOB U POCCHUMCKONW MAaTEeMaTUYECKOW IIKOJbI, WCIOJb30BAHUE ITHUX JOCTHKEHUU B
JIPYTUX HayKax, TEXHOJOTHIX, chepax SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

OCO3HAHHME JYXOBHBIX IIEHHOCTEH  pOCCHUHCKOTO  Hapojaa, c(pOpPMHUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO MOBEACHMS, CBA3AHHOIO C MPAKTUYECKUM INPUMEHEHUEM
JNOCTH>KEHUM HAyKM U JESATENbHOCTBIO YYEHOI'O, OCO3HAHME JMYHOIO BKJIAJa B IOCTPOCHHUE
YCTOMYHMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE  OTHOLIEHHE K  MHpPY, BKJIIOYas  OCTETUKY  MAaTeMaTH4YECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJa4, pEIICHUH, pacCYKJACHHH, BOCHPHUUMYHBOCTH K
MaTeMaTHYE€CKUM acCIeKTaM pa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusnveckoro BOCIMTAHUSA:

chOpMHUPOBAHHOCTh YMEHUS IPUMEHATh MAaTEMAaTHYECKHE 3HAHUSI B HHTEPECAX 3J0POBOTO
u Oe3omacHOro oOpasa >KM3HHM, OTBETCTBEHHOE OTHOLIEHHE K CBOEMY 3/I0pPOBBIO (370pOBOE
nuTaHue, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OT/AbIXA, peryiisipHas (u3nueckas akTUBHOCTb),
(buznyecKoe COBEPIICHCTBOBAHKE MPU 3aHATUSIX CIOPTUBHO-03/10POBUTEIBHON JAEATEIHHOCTHIO;

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTh K TPYJly, OCO3HAHHE IIEHHOCTH TPYIO0JIIO0US, HUHTEPEC K Pa3Iu4HbIM cdepam
podecCHOHANBHOM NEesSTeNbHOCTH, CBS3aHHBIM C MAaTeMAaTUKOW M e€ MPHIOKEHUSIMH, YMEHUE
COBeplIaTh OCO3HaHHBIA BBIOOp Oyaymiel mnpodeccun W PeaTU30BBIBATH COOCTBEHHBIC
KU3HEHHBIC IUIAHBl, TOTOBHOCTb M CIIOCOOHOCTH K MaTeMaTH4YeCKOMY OOpa3oBaHHUIO U
camMo00pa30BaHUIO Ha MPOTSHKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYacCTHIO B PEIICHUU
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallpaBJIE€HHOCTH;

7) 3K0J10IrM4eCKOro BOCIIMTAHUA:

c(hOpPMUPOBAHHOCTh DKOJIOTHYECKOW KYIbTYphl, TOHHUMaHHE BIUSHUS COLMAIBHO-
SKOHOMUYECKHX MPOLIECCOB HA COCTOSIHME TPUPOJHOM M COLMAIBHOW Cpeabl, OCO3HAHHUE
rI00aTbHOTO  XapakTepa  DKOJIOTMYECKWX  MpoOieM, OpHeHTalus Ha  [pUMEHEHUe
MaTeMaTHYeCKUX 3HAHUU Ul PelIeHUs 3a71ad B 00JacTU OKPYXKAloIIel cpefpl, MIaHHPOBAaHUE
MOCTYINKOB U OLIEHKU WX BO3MOXKHBIX MOCJIECTBUMN JUIsI OKPYXKAIOIIEH Cpe/ibl;



8) HeHHOCTH HAYYHOIr0 MO3HAHUS:

cOPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKA M OOIIECTBEHHOW MPAaKTUKH, TOHUMAaHUE MATEMaTUYECKOW HAyKH Kak CQepbl
YeIIOBEYCCKOU JIEATEIBPHOCTH, 3TANOB €€ Pa3BUTHUS U 3HAYMMOCTH JUIS PA3BUTHSI IMBHIU3AIINH,
OBJIQJICHUE S3BIKOM MAaTEMATUKH U MAaTEeMAaTHICCKOU KYIbTYPOH KaK CPEICTBOM TIO3HAHHS MHPA,
TOTOBHOCTH OCYIIECTBIISITh MMPOCKTHYIO M UCCIICIOBATEIIBCKYIO IEATeIbHOCTh MHIUBHUIYaTbHO U

B IpYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

IMo3naBaTebHBbIE YHHMBeEpPCAJbHbIE YueOHbIE el CTBUS

Bba3oBble jornueckue qelcTBUS:

BBIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHbIC TNMPU3HAKA MATEMAaTHYECKUX OOBEKTOB,
MOHSATHUN, OTHOIICHUH MEXKIy TOHATHSAMH, (DOPMYIUPOBATH OMNpPENCTCHUS TOHATHIA,
YCTaHABIWBATh CYIIECTBEHHBIM MPHU3HAK KIacCU(PHUKAIMUA, OCHOBAHMUS Uil OOOOIICHUS W
CpaBHEHUS, KpPUTEPUHU TTPOBOIMMOTO aHAJIN3a;

BOCTIpUHUMATh, (OPMYIHPOBATh W TPEOOPa3OBBIBATh CYKJCHUS: YTBEPAUTEIBbHBIC H
OTpHUIIaTeNbHbIE, €IMHUYHBIE, YACTHBIE U OOIINE, YCIOBHBIC,

BBISIBJISITh MaTEMAaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W MPOTHBOpPEUUs B (aKTax,
JTAHHBIX, HAOMIONEHUAX W  YTBEPKACHHSIX, TpemiaraTb KPUTEPUH JJIS  BBISBICHUSA
3aKOHOMEPHOCTEW U TPOTUBOPEUUIL;

JIeNaTh BBIBOJIBI C HMCIOJIb30BAHWEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M WHIYKTUBHBIX
YMO3aKJIIOUEHU N, YMO3AKIIOUECHUH TT0 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITENILHO JI0Ka3aTeIbCTBA MAaTEMAaTUYECKUX YTBEPKJIECHUN (MpsSMble U
OT TPOTUBHOTO), BBICTpAaUBaTh AapPryMEHTALMIO, MPUBOAUTH TPUMEPbl U KOHTPHPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

BBIOMpATh CcHoco0 pemieHus y4yeOHOM 3afauu (CpaBHHMBaThb HECKOJBKO BapHaHTOB
pelieHus, BbIOMpaTh Hauboyiee MOAXOIAUNIMI C Y4ETOM CaMOCTOSATENbHO BbIACICHHBIX
KpUTEPHUEB).

Ba3oBble uccienoBarebCcKHe NeliCTBUA:

HCII0JIb30BaTh BOMPOCHI KaK UCCIEeI0BATENIbCKUI MHCTPYMEHT MO3HAHUS, (OPMYIUPOBATH
BOMNPOCHL, (PUKCUpYIOIIKE MPOTUBOpEUYne, MNpobiaeMy, ycTaHABIMBAaTh HCKOMOE U JIAaHHOE,
(dbopMHpOBaTh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHUE;

MPOBOJIUTh  CAaMOCTOSITEIBHO  CIJIAHUPOBAHHBIA  SKCIIEPUMEHT, HCCIEIOBAHUE  IIO
YCTaHOBJICHHIO OCOOEHHOCTEW MaTeMaTHYeCKOro OOBEKTa, SIBICHHS, IMPOIECCa, BBISIBICHHUIO
3aBUCHUMOCTEH MEXy 00bEKTaMu, SIBJICHUSIMH, TPOLIECCAMU;

CaMOCTOSITENILHO (OPMYIUPOBATH 000OIEHUSI ¥ BBIBOJIBI [0 pe3yJibTaTaM IMPOBEAEHHOTO
HaOIIOICHUS, UCCIIEeI0OBAaHUs, OIIECHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YNIbTaTOB, BHIBOJIOB U
0000I1IeHMI;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE IPOIIECCA, @ TAK)KE BBIJIBUraTh MPEANOJIOKEHUS O
€ro Pa3BUTHH B HOBBIX YCIOBUSX.

Pabora ¢ undopmanmeii:

BBISIBIIAITH JIeUIIUTHI HHPOPMAIUH, JTAaHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha BOMIPOC U IS
pelieHus 3a1auu;



BbIOMpaTh MHGOpPMAIMIO M3 HCTOYHUKOB PA3JIMYHBIX THIIOB, aHAJIM3UPOBATb,
CHCTEMATH3UpPOBaTh W HHTEPIPETUPOBATh HMHGOPMAIMIO PA3IUYHBIX BUAOB U (HopMm
MIPECTABIICHHUS;

CTPYKTYpUpOBaTh  HMHQPOpPMAIMIO, TMPEICTaBIATH e€ B  pas3auuHblX  (opmax,
WLTIOCTPUPOBATH I'PahuvecKu;

OIICHUBATh HAAEKHOCTh HMH(POpPMAIMK 1O  CaMOCTOSITEIBHO  CHOPMYIUPOBAHHBIM
KPUTEPHSIM.

KoMMyHuUKaTHBHBbIE YHUBepPCAJbHbIE YUeOHbIe 1eiicTBUSA

Oo0menne:

BOCIIpUHUMATb U (bOpMy.]'II/IpOBaTB CY)XKICHHUA B COOTBETCTBUH C YCIOBUSAMH U LECIAMU
O6IH€HI/I5I, SICHO, TOYHO, I'PAaMOTHO BbIpaXXaTb CBOIO TOYKY 3pPCHHA B YCTHBIX W NHWCBMCHHBIX
TCKCTaxX, HAaBaTb IOACHCHHUA IO XOAYy PCIICHHUA 3aJadd, KOMMCHTHPOBATH HOJ'Iy‘-ICHHI:IfI
pe3yibTar;

B X0Jie 0OCYXJEHHUS 3a7aBaTh BOTPOCHI 10 CYIIECTBY OOCYXTaeMOW TEMBI, TPOOIEMBI,
pemaeMoffI 3aaa4u, BBICKA3bIBAThb HACH, HALCJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIIATH CBOU
CYXKACHHUA C CYKIACHUAMU APYTUX YHAaCTHUKOB AHAJIOTa, O6Hapy)KI/IBaTB pasiinuue U CXO0ACTBO
TO3UIIHIA, B KOPPEKTHOU opme (GopMyTHpoBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHS,

OpCACTABIATE PE3YJIbTAThl PCHICHUA 3aJadd, SKCIICPUMCHTA, HCCICAOBAHUA, ITPOCKTA,
CaMOCTOSITEJIbHO  BbIOMpaTh (opmaT BBICTYIUIEHHS C Y4€TOM 3aJady MpEe3eHTaluu U
0COOEHHOCTEH ayAUTOPUH.

PeryasiTuBHbIe YHHBepPcaJbHbIE YUeOHbIE 1eiCTBHS

Camoopranuszanms:

COCTaBIIATh IUIAH, AJITOPUTM pEUICHUS 3aJayd, BBIOMpATh CIOCOO peleHHs C Y4ETOM
HUMEIOLIUXCA PECypcOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaThb U KOPPEKTUPOBATH
BapUaHTHI pelICHUH ¢ y4ETOM HOBOM HH(OpMALIHHL.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIN HHTEJJIEKT:

BJIQJIETh HABBIKAMU MO3HABATEIbHON pedIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JEHCTBUN
U MBICIUTENBHBIX TPOLECCOB, HX pe3ylbTaTOB, BIAJAETh CHOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISl IpOIiecca U pe3ysbTaTa PeleHusl MaTeMaTUYeCcKoi 3a/1a4i;

MPEeIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IMPHU pPELICHUH 337ayd, BHOCHUTH
KOPPEKTHUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, AAHHBIX, HAWJACHHBIX OMIMOOK,
BBISIBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBHE pe3ylbTaTa WEIHM U YCIOBHSIM, OOBICHATH HPUYMHBI
JNOCTHIKEHHSI WM HEAOCTH)KCHHSI PE3yabTaTOB JIEATEIBHOCTH, HAXOJUTh OIIMOKY, TaBaTh
OIICHKY IPUOOPETEHHOMY OIIBITY.

CoBMmecTHast 1EATEIBHOCTD:

MIOHMMAaTh U UCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBHUYalbHON pabOTHl MpU
pemieHMH y4yeOHBIX 3ajJa4, MNPUHAMATh I1eJIb COBMECTHOM JIeSTEIbHOCTH, IUIAHUPOBATh
OpraHu3alii0 COBMECTHOM paloThbl, pacmpenensTh BHIbI paboT, TOroBapuBaThcs, 0OCYXKIATh
IpoIeCcC U pe3yabTaT paboThl, 0000IIaTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBATh B IPYNIOBBIX (popmax paboTsl (0OCYKIeHHs, 0OMEH MHEHUH, «MO3TOBbIE
IITYPMBI» M HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl M KOOPAMHUPOBATH CBOU JACUCTBUS C
JIPYrUMH 4IEHAMH KOMAaHJbl, OLIEHHMBaTh KAayecTBO CBOEro BKJIaJa B OOLIMI MpPOAYKT IO
KPUTEPHIM, CHOPMYITHPOBAHHBIM yYaCTHUKAMH B3aUMOJICHCTBUSI.



HNPEIMETHBIE PE3YJIBTATbBI

K xonmy oOyuenus B 10 kuacce oOyyaromuiicsi MOJNyYUT CIEAYIOIIME MpeAMETHBIC
pe3yabTaThl IO OTACIBHBIM TeMaM pabodell mporpaMMbl y4eOHOTo Kypca «Anrebpa ¥ Hadana
MaTeMaTHYECKOrO aHAIU3a»:

Yuciia ¥ BbIYMCIICHUA:

cBOOOJTHO OTIEPHPOBATH MOHATHAMU: PAIIHOHAIBHOE YHCII0, OECKOHEUHAs TIEPHOIMIECKAast
IpoOb, TPOIEHTHI, WPPAMOHAIBFHOE YHCIO, MHOXECTBA PAIMOHAIBHBIX U JCHCTBUTEIHHBIX
qucell, MOJlyJlb IEHCTBUTEIBHOIO YUCIIA;

MIPUMEHSTH IpOOU U MPOLEHTHI I PEIICHUs MPUKIAIHBIX 3a]a4 U3 Pa3IMYHbIX OTpacyien
3HaHUM U PEATTLHOM KU3HU;

MPUMEHATh NPUONMKEHHBIE BBIUUCIICHUS, NPaBUJIA OKPYIJICHHS, NMPUKUAKY U OILIEHKY
pe3yJibTaTa BIYUCICHUIM;

CBOOOJHO ONEPUPOBATH MOHATHUEM: CTEMEHb C IIeJIbIM IOKa3aTelIeM, HCIO0JIb30BaTh
MOAXOAUIYI0 (OpPMY 3alUCH JIEHCTBUTENBHBIX YMCEN JUISl PEHIeHMs] MPaKTHYEeCKUX 3a7ad U
MIpE/ICTaBJICHUS TaHHBIX;

CBOOOHO ONEpUPOBATH MOHATHEM: apUPMETUUECKUI KOPEHb HATypalbHOU CTENEHU;

CBOOOJHO ONEpUPOBATH MOHATHEM: CTENEHb C PAllMOHAIbHBIM TOKa3aTelleM;

CBOOOJHO ONEpUPOBATh MOHATHAMU: JorapudM dYHcia, AECATUYHBIE U HaTypaJlbHbIE
Jorapu(Mmsl;

CBOOOJIHO ONEpHpPOBaTh MOHATUSAMH: CHHYC, KOCHHYC, TaHI'€HC, KOTAHI'€HC YHCIIOBOTO
apryMeHTa;

OTIEpUPOBATh NOHATHAMHU: aPKCUHYC, ADKKOCUHYC U apKTaHI'€HC YUCIOBOTO apryMEHTa.

YpaBHeHUs] M HEPABEHCTBA:

CBOOOJTHO ~ ONepupoBaTb  MOHATHAMM:  TOXIECTBO,  YPAaBHEHUE,  HEPABEHCTBO,
PaBHOCHJIbHBIC YPAaBHEHUS U YPABHEHMSI-CIICACTBHS, PABHOCUIIbHBIC HEPABEHCTBA,

IPUMEHATh PpaA3IMYHble METOJbl PELICHHs] PpalMOHAIBHBIX U JAPOOHO-PalMOHATIBHBIX
YPaBHEHUH, IPUMEHATHh METOJl UHTEPBAJIOB JUIsl PELLICHUs] HEPABECHCTB;

cBOOOJIHO ONEpUPOBaTh MOHATHSAMM: MHOTOYJIEH OT OJHOW IEPEeMEHHON, MHOI'OWIEH C
LEeJBIMH  KO(QQUIMEHTaMH, KOPHUM MHOTOYJIEHA, NPUMEHSATh JeJeHHEe MHOrowieHa Ha
MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nis pemenus 3anay;

CBOOOJITHO ONEpUpOBaTh MOHATUAMHU: CHUCTEMa JIMHEHHBIX YpaBHEHHMH, Marpuua,
ONpENCIUTENb MaTpullbl 2 X 2 W €ro IeOMETPUYECKHH CMBICI, MCIIONIb30BaTh CBOMCTBA
OnpenenuTeNns 2 X 2 i BBIYMCICHUS €r0 3HaY€HUs, IPUMEHATh ONPEIEIUTENN A PEIICHUs
CUCTEMbI JIMHEWHBIX YPAaBHEHUH, MOJEIMPOBATh PEAIBbHBIE CUTYyallMM C IIOMOILBIO CHCTEMBI
JUHEHHBIX YPAaBHEHMM, MHCCIENOBAaTh IIOCTPOEHHBIE MOJEIM C IOMOLIBIO MAaTpUll U
OTPENCINTENEH, THTEPIPETUPOBATH MTOJIyYEHHBIA PE3YIIbTAT;

UCIOJIb30BaTh CBOWCTBA JIEHCTBUI C KOPHIMHU JJIs TPe0Opa30BaHMsl BEIPAXKEHUI;

BBIMIOJIHATh  NPeoOpa3oBaHUsl YUCIOBBIX  BBIPDAKEHHMH, COJAEpXKAIIMX CTENEHH C
palOHaIbHBIM [TOKA3aTENEM;

UCIOJb30BaTh  CBOiicTBa  jorapu¢moB st mpeoOpa3oBaHus  JOrapuPMUUYECKUX
BBIPAXKECHUMH;

CcBOOOJTHO ~ OMEpUpOBaTh  MOHATHUAMHU:  HUPPALMOHAIbHBIE,  MOKa3aTelbHblE U
norapu(MUUECKUE ypaBHEHUS, HAXOIUTh MX PELICHUs C MOMOIIBI0O PAaBHOCHIIBHBIX NEPEX0/I0B
WM OCYIIECTBIISAS IPOBEPKY KOPHEN;



IPUMEHSATH  OCHOBHBIE  TpUTOHOMETpuuyeckne GopmMynbl g 1peoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAKEHUI,

cBOOOJTHO OMNEpPHPOBATH TOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE, TNPUMEHSTH
HE00X0AMMBbIE (POPMYIIBI JUIS PELICHHSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKHX YpaBHEHUIA,

MOJICIUPOBATh pPEATbHBIC CHUTYallMM Ha S3bIKE aireOpbl, COCTABJIATH BBIPAKCHUS,
YpaBHEHHsI, HEpPAaBEHCTBA 10 YCIIOBUIO 3a/laud, KCCIEI0BATh MOCTPOSHHBIE MOJEIN C
WCIIOJIb30BAHMEM allliapara ajareOpsl.

DyHKIUUHN U TPaQUKH:

cBOOOJTHO OTIEPUPOBATH MOHATUSAMHU: (YHKIUS, CIIOCOOBI 3aMaHus (PyHKIHMH, B3aHMMHO
oOpatHble (QYHKIMH, KOMIO3UIMS (YyHKUWH, rpaduK (QYHKIUH, BBIMOJHATH 3JIEMEHTapHbIE
npeoOpa3oBaHust rpauKoB PyHKIMI;

cBOOOJTHO OTIEPUPOBATh MOHATUSMHU: OOJIACTH OMPEICICHUSI M MHOXKECTBO 3HAYCHUH
GbyHKIMHU, HYTH QYHKIIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,;

CcBOOOJTHO OTIEPHPOBATH TOHATHAMU: YETHBIE W HEUETHBIE (DYHKIHMU, TEPUOHUECKHUE
GYHKIUU, TPOMEXKYTKH MOHOTOHHOCTH (YHKIIMH, MaKCUMyMbl M MHHHUMYMBI (DYHKIHH,
HanOoJIbIIIee U HaUMEHbIIIee 3HaYeHNEe (YHKIIMU Ha TPOMEKYTKE;

CBOOOJTHO OTIEPHPOBATH TOHATHSIMHU: CTENEHHAas (YHKIUS C HATYpadbHBIM M IENBIM
noxaszatenieM, rpaduk creneHHON (YHKIMU C HATYpalIbHBIM U IENIBIM TIOKa3aTelieM, Tpaduk
KOPHS N-O¥ CTETeH! KaK (QYHKIIMH 0OpaTHON CTENCHU C HATypallbHBIM MIOKa3aTeIeM;

OTIEPHPOBATh TOHATHSAMH: JIMHEWHAs, KBaJpaTUYHAs M JPOOHO-JIWHEHHAs (YHKIWH,
BBITIOJTHATE DJIEMEHTAPHOE UCCIIEI0BAHIE U TIOCTPOCHUE UX IPapUKOB;

cBOOOJIHO ONEpHPOBATh MOHATHAMM: MOKa3aTelbHas M Jorapupmuyeckas QyHKIUH, UX
CBOICTBA M IpauKu, UCIOJIb30BaTh UX I'paMKH Ul PELICHHs ypaBHEHUH;

CBOOOJITHO ONEpUPOBaTh MOHATHAMU: TPUTOHOMETPHUUECKAs] OKPYXHOCTb, OIpENEIICHUE
TPUTOHOMETPUUYECKUX (PYHKLIUI YHUCIOBOTO apryMEHTa;

UCMOJb30BaTh Ipaduku (QyHKIMH A7 UCCIENOBaHMS IPOLIECCOB M 3aBUCHUMOCTEH IpH
pelIeHNH 3ajad U3 JPYruxX y4eOHbIX NPEAMETOB M peajlbHOW >KM3HM, BbIpakaTh (OpMyliaMu
3aBHCHUMOCTHU MEXIy BEJIMUYNHAMY;

Hayana MmaTeMaTH4ecKoro aHaian3a:

CBOOOJIHO OIEpUPOBATH MOHATUAMU: apupMeTHUecKas M IeoMeTpudeckas Iporpeccus,
0eCKOHEUHO yOBbIBarOIIasi FeOMETPUYECKasi IPOrpeccHsi, TMHEHHBINH U SKCIIOHEHLUAIBHBIA POCT,
(bopMyIna C0KHBIX IPOLIEHTOB, UMETh IIPEJCTABICHNE O KOHCTAHTE;

UCIOJb30BATh IPOrPECCUH JUI PELICHUs PeabHbIX 3a/1a4 IPUKIIAIHOTO XapaKTepa;

CBOOOJTHO  ONEpUpOBaTh MOHATUSAMM:  IOCJIEAOBATENILHOCTh,  CHOCOOBI  3a/laHUs
[OCJIeI0BaTEIbHOCTEH, MOHOTOHHBIE 1 OIPaHUUYEHHBIE TOCIIE0BATEILHOCTH, TOHUMATh OCHOBBI
3apOX/IEHUS] MAaTEeMaTUYECKOTI0 aHaJIM3a KaK aHalnnu3a 0ECKOHEYHO MaJlbIX;

cBOOOJIHO ONEpUPOBATh MOHATUSAMH: HENpEepbIBHbIE (DYHKLMH, TOYKU pa3pblBa Ipaduka
(GyHKIHMH, aCUMIITOTHI rpaduka GyHKINH;

cBOOOJIHO OMNEpHpOBaTh MOHATHEM: (DYHKLHS, HEMpepbIBHAsE Ha OTpE3Ke, NPUMEHSTh
CBOICTBA HENIPEPBIBHBIX (DYHKIMH [UIs peLIeHus 3a1a4;

CBOOOJTHO ONepUpoBaTh MOHATHUAMHU: IiepBas W BTOpass MPOU3BOJHbIE (YHKIUH,
KacaTenbHast K rpaduky QyHKIUY;

BBIUUCIIATH MPOU3BOJHBIE CYMMBI, IPOM3BEACHUS, YAaCTHOTO M KOMIIO3ULUH JIBYX
(byHKUUH, 3HATh TPOU3BOIHBIE YIIEMEHTAPHBIX (PYHKIIUI;

UCIOJb30BATh T€OMETPUUYECKHI U (PU3UUECKUI CMBICT MPOU3BOJHOM IS peleHHs 3a1au.



MHokecTBa M JIOTHKA:

cBOOOJTHO OTIEPHPOBATH MOHATHIMU: MHOXKECTBO, OTIEPAIIMU HAJl MHOKECTBAMHU ;

HCII0JIb30BAaTh TEOPETUKO-MHOKECTBEHHBIHN anmnapar Jilsl ONKUCAaHUs PEaJbHBIX IPOLECCOB
U SIBJICHUH, IPU PELICHUH 33124 U3 JPYTruX y4eOHBIX MPEIMETOB;

cBOOOJTHO OMEpUPOBATh MOHSATHIAMU: OMpPEICICHHE, TEopeMa, YypaBHEHHE-CIEICTBHE,
CBOICTBO MAaT€MaTU4YEeCKOro OOBEKTa, JI0Ka3aTelbCTBO, PAaBHOCWIBHBIE YpPaBHEHHUS U
HEPaBEHCTBA.

K xonmy oOyuenms B 11 ku1acce oOydaromIuiicsl MONYyYUT CIEAYIOIIME TPEAMETHBIC
pe3ybTaThl IO OT/ACIBHBIM TeMaM paboueill mporpaMMbl y4eOHOTO Kypca «AunreOpa u Haydana
MaTeMaTHYECKOIO aHAIU3a»:

Yuciia v BbIYMCTICHUA:

CBOOOJHO ONEpPUPOBaTH MOHATHUSMHU: HATypaJbHOE M 1IE€J0€ YHCIO, MHOXECTBA
HaTypaJIbHbIX M LIEJBIX YHMCEJl, UCIOJb30BaTh NMpU3Haku Aenumocty nensix yucen, HOJ[ n HOK
HaTypaJIbHbIX YHMCEN JJISl PEeLIeHUs 3aa4, MPUMEHATh anroput™ EBkinna;

CBOOOJHO OINEPHPOBATh MOHATHEM OCTATKA IO MOJYIIO, 3allMChIBaTh HATypaJbHbIE YHCIa
B Pa3JIMYHBIX NO3UIMOHHBIX CUCTEMAX CUMCIICHHUS;

CBOOOJHO ONEPUPOBATh MOHATHUAMU: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMILJIEKCHBIX
qucell, MPeJICTaBIsTh KOMIUIEKCHBIE YHCIia B aNreOpanyeckoil 1 TpUroHOMETpHUUecKoil ¢opme,
BBITIOJIHATH apu(pMeTHyecKue onepanuu ¢ HUMU 1 U300paxaTh Ha KOOPIAUHATHOM MIIOCKOCTH.

YpaBHeHUsI M HEPaBEHCTBA:

CBOOOJHO  ONEpUpOBaTh  MOHATUSIMM:  HpPpALlMOHAIbHBIE,  [OKa3aTelbHblE U
norapu(pMUUECKUEe HEPABEHCTBA, HAXOAUTh MX PEIICHUS C IOMOILBIO PABHOCUIIBHBIX IEPEXO0B;

OCYILECTBIISATh OTOOP KOPHEH MpH peIIeHUH TPUTOHOMETPUUECKOTO YPABHEHNUS;

CBOOOJIHO ONEpUPOBATh IOHATUEM TPUTOHOMETPUYECKOE HEPAaBEHCTBO, IPHUMEHSAThH
Heo0XxoAuMble (OPMYIIbI I PELLICHHS] OCHOBHBIX TUIIOB TPUTOHOMETPUUYECKHX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBAThH MOHATUSAMHU: CUCTEMA U COBOKYIHOCTh YPaBHEHHH U HEPaBEHCTB,
PaBHOCHJIBHBIE CUCTEMBI M CUCTEMBI-CIIEICTBUS, HAXOAUTD PEIICHHUS CUCTEMbI M COBOKYITHOCTEN
palMOHANIBHBIX, HPPALMOHAIBHBIX, II0KA3aTEJbHBIX M JIOTApU(PMHUUYECKHX ypaBHEHUH U
HEPABCHCTB;

pelaTh palUOHalbHble, HWpPpalMOHAIbHBIE, IIOKa3aTelIbHblEe, JOrapugMmuyeckue u
TPUTOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA, COAEPIKAIIME MOAYJIN U TapaMETpbI;

IPUMEHATH I'paruecKrue METObI AJIs PELICHHs ypaBHEHUI 1 HEPaBEHCTB, a TaKXkKe 3a/1ad
C ImapaMeTpaMHy;

MOJICIUPOBATh pEalbHbIE CUTYyallMM Ha s3bIKE aireOpbl, COCTaBJISATh BbIPAXKEHUS,
YPaBHEHUS, HEPABEHCTBA M MX CHCTEMBI IO YCJIOBHIO 3aJayd, MCCIENOBaTh IOCTPOCHHbBIE
MO/IENIH C MCIIOJIb30BaHHUEM alrapara aareopbl, HHTEPIPETUPOBATh MOTYUYEHHBIN pPe3ybTar.

DOyHKUUH U TPaPuUKU:

CTPOUTH TpapUKH KOMMIO3ULUHU (PYHKIMHA C MOMOIIbIO 3JIEMEHTApHOIO HCCIEOBaHUS U
CBOMCTB KOMITO3UIIMU ABYX (PYHKIIHIA;

CTPOUTh TeOMeTpUYecKhe o00pa3bl YpaBHEHUII U HEPaBEHCTB Ha KOOPAWHATHOM
IIJIOCKOCTH;

cBOOOJTHO ONEPUPOBATH MOHATHAMHU: TPpapUKH TPUTOHOMETPUUECKUX (PYHKIIHII;

NPUMEHATH (PYHKIMU [T MOJCITUPOBAHUS U UCCIEJOBAHUS PEAbHBIX MPOLIECCOB.

Havasa maTeMaTH4eCKOro aHaJim3a:

UCIONb30BaTh MPOU3BOJAHYIO [UIA HCCIEIOBaHMS (PYHKIMM Ha MOHOTOHHOCTh U
9KCTPEMYMBI;



HaXOJUTh HAMOOJIbIIIEE U HAUMEHbBINICE 3HAYCHUS (DYHKIIUU HEMPEPHIBHON Ha OTPE3KE;

WCIOJIb30BaTh MPOU3BOJAHYIO ISl HAXOXKICHHS HAWIYYIIETO PEIICHHS B MPUKIAIHBIX, B
TOM YHCJE COIUATBHO-DKOHOMUYECKHX, 3aJauax, JJs ONpEeAeNCHUS CKOPOCTH M YCKOPEHUSs
mporecca, 3a1aHHOTO GOPMYIIOH UITH TPaPUKOM;

CBOOOHO OTICPUPOBATH MOHSATHAMU: TIEPBOOOpa3Hasi, ONpeAeIEHHBIA HHTETPaA, HAXOUTh
MepPBOOOpA3HBIE 3JIEMEHTAPHBIX (YHKIMH W BBIYHUCIATHE WHTETpan mo ¢opmyne HpioToHa-
Jleitbuumna;

HaXOJHUTh IUIOMAIH IJIOCKUX (QUTYP U 00BEMBI TEJ C TTOMOIILIO HHTETPAJIA;

MMETh TIPEJICTABICHHE O MATEeMAaTHYECKOM MOJICIIMPOBAHUH HA IMPUMEPE COCTABIICHUS
muddepeHIInaTbHBIX YPABHCHHIA,

penrath MpUKIAIHBIE 3a/1a9¥, B TOM YHCIE COIHUAbHO-2KOHOMUYECKOTO U (PU3UIECKOTO
XapakTepa, CpeICTBAMUA MaTEeMaTHIEeCKOTO aHAIN3A.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
MHO3K€ECTBO AENCTBUTEIBHBIX YHACEIL.
| MHorounensl. PanmoHanbHble YpaBHEHHS U 24 |
HepaBeHCTBa. CHUCTEMBI JIMHEHHBIX
ypaBHEHUU
) Oynkuuu u rpadpuku. CreneHHas GyHKIUS C 12 1
L[eIbIM TTOKa3aTesIeM
3 ApubMeTnuecKnii KOpeHb N-0i CTETICHHU. 15 |
HppanunonanbHble ypaBHEHUS
4 [TokazarensHas pynkuus. [lokazarenbHbie 10 |
YpaBHEHUS
5 Jlorapudmudeckas GyHKITUSA. 18 |
Jlorapudmuueckue ypaBHEHUS
6 TpuroHomeTpuuecKre BbIpaXKEHUS U 2 |
ypaBHEHUS
7 [TocnenoBarenbHOCTH U IPOTPECCUH 10 1
8 HenpepriBubie ¢pyukiuu. [IpousBoanas 20 1
9 [ToBTOpenue, 06061IeHNE, CCTEMaTH3aUs 5 )
3HaHUU
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0




11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (ungposbie)
n/n NMPOrpaMmblI Bcero Kontponbupie | Ipaxririeckite o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
| UccnenoBanue GyHKIUN ¢ TOMOTIBIO ” |
TIPOU3BOTHOM
2 [TepBooOpa3zHas u UHTETpaT 12 1
3 I'paduku TpUrOHOMETPUUECKUX (PYHKIIMA. 14 1
Tpuronomerpuyueckre HepaBEeHCTBA
4 HppanmonanbHbpie, TOKa3aTeIbHBIE U 24 1
norapuMudecKkue HepaBeHCTBA
5 KommnekcHsie yncna 10 1
6 HarypanbHble U 1ienbie yncina 10 1
CucreMbl paliOHaIbHBIX, UPPALUOHAIBHBIX
7 MOKa3aTeIbHBIX U JOTrapuPMUUECKUX 12 1
YpaBHEHU I
8 3agauu ¢ mapaMeTpamu 16 1
9 [ToBTOpEHME, 0000IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 136 10 0







IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Jara usydyenus

Bcero

KonTtpoJbHbie
padoThI

IIpakTHYeckue
padoTsl

ITnan

dakr

IIpuunna
KOppeKIuHn

MHO3K€eCTBO, ONepaIuy HaJl
MHOKECTBAMH U UX CBOMCTBA

02.09.2024

Hwnarpammsl Diinepa-Benna

02.09.2024

[IpuMeHeHne TeopeTnKo-
MHO>KECTBEHHOTO arapara Juist
pelieHns 3a1a4y

04.09.2024

PanmmonanpHeie ynca.
OOBIKHOBEHHBIE U JIECITHYHBIE
IpoOH, IPOLIEHTHI, 0ECKOHEUHBIE
MIEPHOIUICCKHE IPOOH

04.09.2024

ParmonansHbIE YnCa.
OOBIKHOBEHHBIE U JE€CATUYHBIE
IpoOH, IPOLICHTHI, 0ECKOHEUHBIE
MEPHOIUIECCKHIE IPOOH

09.09.2024

[Ipumenenue npobeii ¥ MPOIEHTOB
JUIS PEIIeHUs TPUKIAIHBIX 3a7a4

09.09.2024

ITpumenenue apoGei 1 NPOLIEHTOB
JUISl pelleHUs IPUKIIaJHBIX 3a1a4

11.09.2024

JleficTBUTENIbHBIC YUCIIA.




PanyoHanbHbIE M MppalMOHAIBHBIE
qucia

11.09.2024

ApupmeTrueckue onepaum ¢
ﬂeﬁCTBHTGHBHBIMH qHucJjiaMu

16.09.2024

10

Monynbs AeCTBUTEIBHOTO YHCIIA U
€ro CBOMCTBA

16.09.2024

11

[IpuOnmxEHHbBIE BRIYUCIICHUS,
IpaBuUjia OKPYIJICHUS, IPUKUIKA U
OIICHKA PE3yJIbTaTa BIYUCICHUI

18.09.2024

12

OCHOBHEBIE MCTOABI PEIICHUSA TCIIbIX U
TpOOHO-palIMOHATFHBIX YPABHEHUH U
HEPABEHCTB

18.09.2024

13

OCHOBHBIC METOJIBI PEIICHUS TICITBIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

23.09.2024

14

OCHOBHBIE METO/IbI PEILICHUS 1eNbIX U
JIPOOHO-PALIMOHANBHBIX YPaBHEHUHN U
HEPaBEHCTB

23.09.2024

15

MHoOrousieHsl OT OJHON HEPEMEHHOM.
Jlenenne MHOTOYICHA HA MHOTOYJICH
¢ ocratkoMm. Teopema bezy

25.09.2024

16

MHOTO4WIEHBI C HETBIMH
ko3 durmentamu. Teopema Buera

25.09.2024

17

Pemenue cucrem JIMHENHBIX
yYpaBHEHUH

30.09.2024

18

Pewrenue cucrem JIMHEUHBIX
YpaBHEHUH

30.09.2024

19

Marpuna cucteMsl JIMHEUHBIX




ypaBHeHui. Onpenenurenab MaTpULbl
2X2, ero reoMeTpU4YECKUil CMBbICI U
CBOICTBA; BBIYMCIIEHUE €T0 3HAUCHUS

02.10.2024

20

Ornpenenurens MaTPUIBI 2X2, €r0o
r€OMETPUYECKUI CMBICII U CBOMCTBA;
BBIYMCIICHUE €0 3HAYECHUS

02.10.2024

21

[Ipumenenne onpenenuTens ais
pPEIICHHA CUCTCMBI JIMHEUHBIX
YpaBHEHUU

07.10.2024

22

Pemenune npuknaaHbix 3a1a4 ¢
MOMOIIBIO CUCTEMEI JIMHEWHBIX
YpaBHEHUU

07.10.2024

23

Pemenune npukinaaHbix 3a1a4 ¢
MOMOIIBIO CUCTEMEBI JIMHEWHBIX
YpaBHEHUU

09.10.2024

24

KonTtponbHas padoTa:
"PannoHasibHbIe YpaBHEHUS U
HepaBeHCTBa. CUCTEMBI JIMHEHHBIX
ypaBHEHHIT"

09.10.2024

25

OyHKIHS, CITOCOOBI 3aJaHUs
¢dbyakuun. BzaumHo oOpaTHbIe
¢byukiun. Komnosunus GyHKimii

14.10.2024

26

I'paduk pyHkIMu. JaemMeHTapHbIC
npeoOpa3oBanus rpa@uKoB PYHKINN

14.10.2024

27

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HayeHui ¢pyHkuun. Hymu pyHKmm.
IIpoMexxyTKH 3HAaK MOCTOSTHCTBA

16.10.2024

28

Ué&rHble 1 HeYETHBIE (PYHKIIUU.




[Mepuomuueckre GyHKINU.
[IpoMekyTKM MOHOTOHHOCTH

GbyHKITIT

16.10.2024

29

MakcuMyMbl ©# MUHUMYMBI () YHKIIHH.
Haubonbiee 1 HauMeHblIES
3HaYeHHE QYHKIIUU HA TPOMEIKYTKE

21.10.2024

30

Jluneiinas, kBagpaTuyHas U JpoOHO-
JuHelHas QyHKUINUU

21.10.2024

31

DNeMeHTapHOE UCCIIeIOBAaHUE U
MOCTpOEHHE IPaPUKOB ITUX QYHKIUI

23.10.2024

32

DJIEMEHTapHOE UCCIIEIOBAHUE U
MOCTpOEeHHE IPaPUKOB ATUX QYHKIUI

23.10.2024

33

CrereHb ¢ [eJbIM ITI0Ka3aTeleM.
bunom Hrerotona

06.11.2024

34

CreleHs ¢ IIeIbIM ITI0Ka3aTeIEM.
bunom Hrerotona

06.11.2024

35

CrenenHas GyHKIUS ¢ HATYpaJTbHBIM
U eJBIM noka3areiieM. Eé cBolicTBa u

rpadguk

11.11.2024

36

KontponbHas padota: "CreneHnHas
¢byukuus. E€ cBoiictBa u rpaduk”

11.11.2024

37

ApudMeTHIecKrii KOpeHb
HaTypaJIbHON CTETNIEHU U €r0 CBOMCTBA

13.11.2024

38

ApudMeTHIecKrii KOpeHb
HaTypaJbHOMN CTENEHU U €r0 CBOMCTBA

13.11.2024

39

[IpeoOpazoBaHus YHCIOBBIX
BBIpAXKEHU, COJIEPKALLUX CTEIEHU U
KOpHHU

18.11.2024




40

[IpeoOpa3oBaHms YUCIOBBIX
BBIPAKECHUM, COACPKALLUX CTEIIEHU U
KOpHU

18.11.2024

41

[IpeoOpa3oBaHms YUCIOBBIX
BBIPAKECHU, COACPKAINUX CTEIICHU U
KOpHU

20.11.2024

42

HppaumnonaibHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PEILICHUS
APPALMOHAIIBHBIX YPABHEHUN

20.11.2024

43

HppaumnonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI PELIECHUS
APPALMOHAIIBHBIX YPABHEHUI

25.11.2024

44

HppaumnonaibHble ypaBHEHHUS.
OcHOBHBIE METOBI PEILIECHUS
UPPalMOHAIIBHBIX YPABHCHUN

25.11.2024

45

PaBHOCHIIbHBIE TIEPEXO/IbI B PELLICHUU
HppalMOHANIbHBIX YPaBHEHHM

27.11.2024

46

PaBHOCHIIBHBIE TIEPEXO/IbI B PEILICHUN
HppalMOHANILHBIX YPaBHEHHM

27.11.2024

47

PaBHOCHIIbHBIE TIEPEXO/Ibl B PELICHUU
HppalMOHANILHBIX YPaBHEHHH

02.12.2024

48

PaBHOCHIIBHBIE TIEPEXO/Ibl B PELICHUU
HppallMOHANILHBIX YPaBHEHHM

02.12.2024

49

CgpoiicTBa u rpaduK KOpHS n-oi
CTEINEeHH KaK (PYyHKIUH 0OpaTHOM
CTETIEHH C HAaTYypaJIbHbIM
noKazaTeseM

04.12.2024

50

CBoiicTBa u rpaduk KOpHS n-oi




CTETEeHU KaK (PYHKIIUH 0OpaTHOMH
CTETIEHH C HATYpPaJIbHBIM
MoKa3areseM

04.12.2024

51

KonTtposnsnast padota: "CBolicTBa u
rpaduK KOPHS N-Oi CTETICHU.
WppatmonansHbie ypaBHeHUA"

09.12.2024

52

Crenenb ¢ palliOHAIBHBIM
IOKazaTeJieM U €€ CBOMCTBA

09.12.2024

53

Crenenb ¢ palliOHAIHHBIM
IOKazaTeJieM U €€ CBOMCTBA

11.12.2024

54

CreneHp ¢ panMoHaIbHBIM
OKazaTeJieM U €€ CBOMCTBA

11.12.2024

55

[TokazarenpHas QyHKIIHS, €€
CBOMCTBA U rpaduK

16.12.2024

56

Hcnonws3oBanue rpaduka GyHKIIIH
JUISl pEIIeHUs] ypaBHEHU N

16.12.2024

57

Hcnonws3oBanne rpaduka GyHKIIIH
JUTsl pEeIICHUsT YPaBHEHU I

18.12.2024

58

IlokazarennHBIC YpaBHCHMU.
OCHOBHBIC MCTOABI PEIICHUS
ITI0Ka3aTCIbHBIX ypaBHeHI/Iﬁ

18.12.2024

59

IToka3aTensHbIE YpaBHCHMU:L.
OCHOBHBIC MCTOAbI PCIICHHA
II0Ka3aTCIbHBIX ypaBHeHI/Iﬁ

23.12.2024

60

IlokazatensHbIC YpaBHCHMU.
OcHoBHBIC MCTOAbI PCIICHUS
ITOKa3aTCIIbHBIX ypaBHeHI/Iﬁ

23.12.2024

61

KonTponeHas padoTa:




"IToxa3zaTenbHast PyHKITHSL.
Iloka3zarenbHble ypaBHEHUS"

25.12.2024

Jlorapudm gucia. CBoiicTBa

62 norapudma 25.12.2024
63 Jlorapudm gucia. CBoiicTBa

norapudma 13.01.2025
64 Jlorapudm uuncmna. CBoiicTBa

nmorapudma 13.01.2025
65 JlecsiTHUHBIC W HATYPATBHBIC

sorapumsI 15.01.2025
66 JlecsITHUHBIC W HATYPATBHBIC

sorapumsI 15.01.2025
67 [IpeoOpa3oBanue BbIpaskeHUH,

coJIepXKaIiux Jorapudmol 20.01.2025
68 [IpeobpazoBaHue BhIpAKEHUH,

coJIepXKaIux Jorapudmbl 20.01.2025
69 [IpeobpazoBaHue BhIpAKEHUH,

coJiepKaIiux Jorapudmbl 22.01.2025
70 Jlorapudmudeckas GyHKIUA, €€

CBOMCTBA U rpaduk 22.01.2025
71 Jlorapudmuueckas GyHkims, e€

CBOMCTBA U rpaduk 27.01.2025

Ucnonb3oBanue rpaduka GyHKIUU
72 .

JUISl peLIEHUs] YpaBHEHUI 27.01.2025

Hcnonb3oBanue rpaduka GyHkuuu
73 .

JUIsl peLeHUs] YpaBHEHUN 29.01.2025
74 Jlorapudmmuueckre ypaBHEHHUSI.

OCHOBHBIE METO/IbI PEIIECHUs 29.01.2025




norapu(pMUUECKUX ypaBHEHUI

75

Jlorapudmuaeckue ypaBHEHUSI.
OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUIECKUX YPaBHCHHMA

03.02.2025

76

Jlorapudmuaeckne ypaBHEHUSI.
OCHOBHBIE METOIBI PEIICHUS
Jorapu(pMUIECKuX ypaBHEHUN

03.02.2025

77

PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUHT
Jorapu(PMUIECKuX ypaBHEHUN

05.02.2025

78

PaBHOCWIIBHBIE TTEPEXOIBI B PEIICHUHT
Jorapu(PMUIECKUX ypaBHEHUN

05.02.2025

79

KounTponbHas pabora:
"Jlorapudgmuueckas QyHKIHS.
Jlorapudmudeckue ypaBHeHUS"

10.02.2025

80

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIIOBOTO apryMeHTa

10.02.2025

81

Cunyc, KOCUHYC, TAHT€HC U
KOTaHT'€HC YHCIOBOIO apryMeHTa

12.02.2025

82

ApKCUHYC, apKKOCHUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa

12.02.2025

83

ApKCI/IHyc, APKKOCHUHYC U apKTAHI'CHC
YHUCJIOBOI'O apryMmecHTa

17.02.2025

84

Tpuronomerpudeckas OKpy>KHOCTb,
olpeielleHue TPUrOHOMETPUUYECKUX
(GYHKIUI YUCIOBOTO apryMeHTa

17.02.2025

85

Tpuronomerpuueckas OKpy>KHOCTb,
OTIPEECIIEHNE TPUTOHOMETPUUECKHUX
(GYHKIUI YUCIOBOTO apryMeHTa

19.02.2025




OCHOBHBIE TPUTOHOMETPUYECKUE

% opmybt 19.02.2025
g7 OCHOBHbBIE TPUTOHOMETPUYECKHE

bopmybl 24.02.2025
28 OCHOBHbBIE TPUTOHOMETPUYECKUE

bopmybl 24.02.2025
29 OCHOBHBIE TPUTOHOMETPUYECKHE

hopmyIbl 26.02.2025
90 [IpeoGpa3oBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN 26.02.2025
91 [IpeoGpaszoBanue

TPUTOHOMETPUYECKUX BBIPAKEHUN 03.03.2025
9 [IpeoGpaszoBanue

TPUTOHOMETPUUYECKUX BBIPAKCHUI 03.03.2025
93 [IpeobpazoBanue

TPUTOHOMETPUUYECKUX BBIPAKCHUI 05.03.2025
94 Perienne TpUroHoMeTpHUUECKUX

YpaBHEHUH 05.03.2025
95 Perienne TpUroHoMeTprUUECKUX

YpaBHEHUH 10.03.2025
96 Perienne TpuroHoMeTprUUECKUX

ypaBHEHUH 10.03.2025
97 Perienne TpUroHoMeTprUUECKUX

ypaBHEHUH 12.03.2025
08 Pemenune TpuroHoMeTpu4eCcKux

YpaBHEHUH 12.03.2025
99 Pemenune TpuroHoMeTpu4ecKux

ypaBHEHUH 17.03.2025




Peurenne TpuroHOMETpUYECKUX

100
ypaBHEHUH 17.03.2025
KonTtposnsHast padoTa:
101 "T
PUTOHOMETPUYECKHUE BI)Ipa)KeHIfSI u 19.03.2025
TPUTOHOMETPUYECKUE YPABHCHUS
IlocnenoBaTeILHOCTH, CIIOCOOBI
102 7.
3aIaHus HOCJ‘IGZ[OB&TCJ‘IE;HOCTCI/I 19.03.2025
Meroa MaTeMaTHYECKON UHIYKITHI
MoHOTOHHBIE U OTPaHUYCHHBIC
1 .U
03 nocieioBarebHOCTH. Mctopust 31.03.2005
aHaan3a OECKOHEYHO MaJIbIX
104 A
0 pudmeTraeckas mporpeccus 31.03.2005
105 r
€oMeTpHYeCcKast TPOrPECCHst 02.04.2025
106 beckoneuyHo yoObIBaromias
reoMeTpruuecKasi mporpeccus 02.04.2025
CymMa GeckoOHEYHO YOBIBaroIIeit
107 .
reoOMETPUUYECKON TPOrpeccun 07.04.2025
JIMHEeNHBII U DKCIIOHESHIINAIbHBIN
108 poct. Hucno e. ®opmyna CIOKHbBIX
07.04.2025
MIPOIICHTORB
JIMHEeNWHBII U SKCIIOHEHIINAIbHBIN
109 poct. Yucno e. opmyiia CIIOKHbBIX
09.04.2025
MPOIIEHTOB
Hcnonp3oBanue nporpeccuu 1is
110
pelieHus peanbHbIX 3a7a4 09.04.2025

MPUKIIAAHOTO XapaKTepa




KonTtponsHast padoTa:

111 "HOCHCI[OB&;FCJIBHOCTI/I u 14.04.2025

Iporpeccuun
112 HenpepeiBHbie GyHKITUN 1 UX

CBOICTBa 14.04.2025
113 Touka pa3pbiBa. ACUMIITOTBI

rpadukoB QyHKINN 16.04.2025
114 CpoiicTBa (DyHKIIMI HEMIPEPHIBHBIX Ha

OTpe3Ke 16.04.2025
115 CpoiicTBa (h)yHKIMI HETIPEPHIBHBIX Ha

OTpE3Ke 21.04.2025
116 MeTto1 UHTEpBAJIOB JUISl pellIeHUs

HEPABEHCTB 21.04.2025
17 MeTto1 HHTEPBAJIOB ISl pelIeHUs

HEpPABEHCTB 23.04.2025
118 MeTto1 MHTEPBAJIOB JUIsl pElIeHUs

HEpPABEHCTB 23.04.2025
119 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX

GyHKIMN U1 pelIeHus 3a1a4 28.04.2025
120 [IpumeHeHre CBOMCTB HEMPEPBHIBHBIX

GyHKIMHI 1715 pereHus 3a1a4 28.04.2025
121 [IepBas u BTOpas Npou3BOAHbBIE

GbyHKIIII 30.04.2025
122 Onpenenenue, reoMeTpUIECKUI

CMBICII IPOU3BOAHOMN 30.04.2025
123 Onpenenenue, GU3NIECKUN CMBICIT

IIPOU3BOIHOM 05.05.2025
124 VYpaBHeHHe KacaTeNbHOU K TpaguKy




byHKIIH 05.05.2025
125 YpaBHEHHE KacaTenbHOU K rpaduKy |

byHKIIN 07.05.2025
126 [Ipoun3BOIHBIE 3IIEMEHTAPHBIX |

byHKITI 07.05.2025
127 [Ipon3BOIHBIE 3IIEMEHTAPHBIX |

b yHKIII 12.05.2025
128 [IpousBoiHAs CyMMBI, IPOU3BEICHUSI, |

YaCTHOT'O U KOMMO3UINU (QYHKIUI 12.05.2025
129 [IpousBoiHASE CyMMBI, IPOU3BEICHMUSI, 1

YaCTHOTO U KOMIO3UIINU QYHKIUI 14.05.2025
130 [IpousBoiHAST CyMMBI, IPOU3BEICHMUSI, :

YaCTHOTO U KOMMO3UIINU QYHKIIUI 14.05.2025
131 KonTtponbHas padoTa: | |

"[IpousBoanas" 19.05.2025

[ToBTOpeHue, 0600IICHNE,
132 sg;zzlf{i::;{-lnﬂ 3HaHUM: 1 19.05.2025
133 [ToBTOpEeHUE, 0000mIECHNE, |

cucremaTtusanus 3Hanuil: "OyHknun" 21.05.2025
134 Htoropas koHTpoOJIbHAS paboTa 1 1 21.05.2025
135 Hroropas koHTpoJIbHAs paboTa 1 1 26.05.2005
136 [ToBTOpenue, 06061IeHNE, |

CHUCTEeMaTU3alUsl 3HAHUN 26.05.2025

OBUIEE KOJIMYECTBO YACOB I10 136 10

[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KonTtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uupposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpuMeHeHnne npon3BOIHOM K
HCCIe0BaHUIO0 (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpuMeHeHne nmpon3BOIHOMN K
HCCIeA0BaHUIO0 (PYHKIIMM Ha
MOHOTOHHOCTB U DKCTPEM MBI

[IpuMeHeHne nmpon3BOIHOMN K
Hccae0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[IpumeneHnre mpou3BOIHOM K
HcCaeA0BaHUI0 (PYHKIMHN Ha
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Ipumenenre mpou3BOIHOM K
UCCIeI0BaHUIO (QYHKIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

[IpumeHeHne Mpou3BOTHOM K
WCCIe0BaHUIO (YHKIIMI Ha
MOHOTOHHOCTB U 3KCTPEMYMBbI

HaxoxnaeHue HanOOJIBIIET0 U

HAMMCHBIICTO 3HAYCHU HerepBIBHOP'I

(GyHKIMHU Ha OTpe3Ke

HaxoxnaeHue HanOOJIBIIETO U




HaVMEHBIIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU HAa OTpe3Ke

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(GyHKIMHU Ha OTpe3Ke

10

Haxoxnenne HauOOJIBIIIETO U
HAaWMEHBIIIETO 3HAYCHUS HEPEPHIBHON
(yHKIIMM Ha OTpe3Ke

11

Haxoxnenne HanOOJIBIIETrO U
HaWMEHBIIIETO 3HAYEHUS HEMTPEPHIBHON
(YHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaWMEHBIIIETO 3HAYCHUS HEPEePBHIBHON
(hyHKIIMM Ha OTpE3Ke

13

[IpumeneHnne mpou3BOTHOM JIst
HaXxO0XKJICHUS HAMITYUIIIErO PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

14

[IpumeneHnue Tpou3BOIHOM JIst
HaxO0JKJICHUS HAMITYYIIIEr0 PEIICHUs B
MPUKIIATHBIX 3a/1a4ax

15

[TpumMeHeHue MPOU3BOTHOM ISt
OTIPEJICIICHUS] CKOPOCTH U YCKOPEHUS
nporiecca, 3aJaHHOro (OpMYIIOHN W
rpapukoM

16

[Ipumenenre npou3BOIHOM JUIs
OIIPENENIEHUS CKOPOCTH U YCKOPEHUS
npolecca, 3a1aHHOTO (GOopMYIIOH UITU
rpadpuKkom




17 Komnozunus GyHKImiz

18 Komnozunus GyHKImiz

19 Komnozunus ¢pyHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJMHATHOM MJIOCKOCTH

o1 I'eomerpuueckue oOpa3bl ypaBHEHUH Ha
KOOPJIMHATHOM MJIOCKOCTH

” KonTponsnas pabora: "MccnenoBanue
(GYHKIMI ¢ TOMOIIBIO TPOU3BOIHOM"

o [lepBooGpa3Hasi, OCHOBHOE CBOMCTBO
epBOOOPa3HbBIX

24 [TepBooOpa3zHbIe FIeMEHTAPHBIX (YHKITUH.
[IpaBuna HaxoXIEHUS TEPBOOOPA3HBIX

)5 [TepBooOpa3zHbIC FIeMEHTAPHBIX (YHKITUH.
[IpaBuna Hax0XAEHUS TEPBOOOPA3HBIX

26 Huterpan. ['eomeTpuyueckuii CMbICTT
UHTerpaia

7 Brruncnenue onpenenéHHOro HHTerpasa
o ¢popmyne Herorona-Jleitoauma

)3 Brruncnenue onpenenéHHOro HHTerpasia
o ¢opmyne Herotona-JleitOnuna

29 [IpumeHeHre uHTerpana st HAXOXKACHUS
Ionaied MIOCKUX QUryp

30 [IpumMeHeHue nuHTErpaia il HaXOXKIACHUs
00BEMOB T€OMETPUUYECKHX TET

31 [Tpumeps! perienuit uddepeHInaIbHbIX

yYpaBHEHUH




[Tpumeps! pemenuii qudQepeHInaIbHBIX

32 .
ypaBHEHUI
MaremaTuyeckoe MOAEIUPOBAHUE

33 peanbHBIX MPOIIECCOB C MOMOIIIBIO
maddepeHInanbHbIX ypaBHEHUH

34 KonTtponsHas padora: "[lepBooOpazHast u
uHTerpan”

35 Tpuronomerpuyeckue QyHKIIUHA, UX
CBOMCTBaA U rpaduku

36 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBa U rpapuku

37 TpuronomeTpruyeckue GyHKIIHHA, UX
CBOMCTBaA U rpapuku

18 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu

39 Tpuronomerpuyeckue GyHKIUU, UX
CBOMCTBA U rpaduKu
OT60p KOpHEH TPUTOHOMETPUUECKHUX

40 YpaBHEHUH C MOMOUIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

41 YpaBHEHUH C IOMOLIBIO
TPUTOHOMETPHUUECKON OKPYKHOCTH
O160p KOpHEN TPUTOHOMETPHUIECKHUX

42 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPUUECKON OKPYKHOCTH

43 OT100p KOpHEH TPUTOHOMETPUUYECKHX

YPaBHEHUH C TIOMOIIBIO




TPUTOHOMETPUUECKOHN OKPYKHOCTH

Pewrenne TpuroHOMETpUYECKUX

44
HEPABEHCTB

45 Pemenune TpuroHoMeTpuuecKux
HEPABEHCTB

46 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB

A7 Pemenune TpuroHoMeTpruuecKux
HEPABEHCTB
Kountponsnas pabora: "I'paduxu

48 TPUTOHOMETPUUECKUX (PYHKIIUA.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OcCHOBHBIE METO/IbI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

50 OcHOBHBIE METOBI PEILICHUS
II0KAa3aTeIbHBIX HEPABEHCTB

51 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHBIX HEPABEHCTB

57 OcHOBHBIE METOBI PEILICHUS
II0Ka3aTeIbHbIX HEPABEHCTB

53 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

54 OcHOBHBIE METOBI PEILICHUS
norapu(pMUUECKUX HEPAaBEHCTB

55 OcHOBHBIE METO/IBI PEILICHUS
norapu(pMUUECKUX HEPABEHCTB

56 OcHOBHBIE METO/IBI PEILIEHUS

J'IOl“apI/I(I)MI/ILIeCKI/IX HCPaBCHCTB




OcHoBHEIC MCTOAbI PCIICHUS

37 UpparoHAIBHBIX HEPABEHCTB
53 OCHOBHBIE METOIbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
59 OCHOBHBIE METO/IBI PEIICHUS
UppaIOHATEHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PEIICHUS
MppaIOHATEHBIX HEPABEHCTB
61 I'padrueckre METOIBI pereHHS
MppaMOHAIEHBIX YPaBHEHHN
& I'paduueckre METOIBI peleHHS
MppaIMOHAIBEHBIX YPaBHECHHN
63 I'padrueckre METOIBI pereHHS
[I0Ka3aTeJbHbIX YPaBHEHUH
64 I'paprueckue MeTObl peLIeHUs
MOKa3aTeJIbHbIX HEPABEHCTB
65 I'paduueckue MeTobl peleHus
norapu(pMUUECKUX ypaBHEHUIN
66 I'padrueckue MeTobl peleHus
norapu(pMUUECKUX HEPABEHCTB
67 I'padrueckue MeTObl pelICHUS
norapu(pMUUECKUX HEPABEHCTB
I'padrueckue MeTo bl peLieHNs
68 MOKa3aTeNbHbIX U JIOrapu(PMUUIECKUX
YpaBHEHUH
I'paduueckue MeTo bl pelieHus
69 MOKa3aTeNbHBIX U JIOTapU(PMUIECKUX

YpaBHEHUH




70

I'padmyeckue MeTobI pemeHus
MOKAa3aTeIbHBIX U JIOTapU(PMHIECKUX
HEPAaBCHCTB

71

I'padrueckre METOIBI pelIeHHUS
[I0KAa3aTeIbHbIX U JIOrapu(pMUUECKUuX
HEPaBEHCTB

72

KounTponsnas pabora: "UppannoHaibHele,
M0Ka3aTeabHbIE U JIOTapupMUUECKHe
HepaBeHCTBa"

73

KommiekcHbie uncia. Anredpanyeckas u
TpUTrOHOMETpHUecKas (HOPMBI 3aIUCU
KOMIUIEKCHOTO YHCIIa

74

KommnnekcHeie uncna. Anrebpandeckas u
TPUTOHOMETpHUYEcKask GOPMBI 3aIHCH
KOMIIJIEKCHOTO YHCIIa

75

ApubdmMeTrnueckue orneparuu ¢
KOMIUIEKCHBIMU YHCIIaAMHU

76

Apudmernyeckue ornepauu c
KOMILJIEKCHBIMU YHCIIAaMU

77

I/I306pa)KGHI/IC KOMIIJICKCHBIX YHUCECJI Ha
KOOpI[HHEITHOfI IINIOCKOCTHU

78

I/I306pa)I(eHI/IC KOMIIJICKCHBIX YHMCCJI Ha
KOOpI[PIH&THOfI IIJIOCKOCTHU

79

®opmyna Myaspa. KopHu n-oii ctenenu
13 KOMIUJIEKCHOTO YHUCIIa

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIIJIEKCHOTO YUCJIa

81

HpI/IMeHeHI/Ie KOMILJICKCHBIX YHUCEIT I




penieHus pU3NIECKUX ¥ TE€OMETPUICCKUX
3a1a4

KonTtponsHast padota: "KomruiekcHbie

82 \
qucna

83 HatypainbHble u nensle yncia

84 HarypaneHble u niensie yncna

85 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LEJIbIX YUCell

26 [IpuMeHeHne mpu3HAKOB ACTUMOCTH
LENbIX YUCell

87 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
nensix yucesn: HOJl u HOK

28 [IpuMeHeHne Mpu3HAKOB ACTUMOCTH
mensix yncen: HOJ u HOK

29 [IpumeHeHue NpU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0

90 [IpumeHeHue MPU3HAKOB AETUMOCTH
LEJBIX YUCEI: OCTATKH 110 MO0
[IpumeHeHue MPU3HAKOB AETUMOCTH

91 LIEJIBIX YKcell: anroput™ EBkinuaa st
pelIeHus 3a/1a4 B LEebIX YnciIax

9 KontponbHas padoTa: "Teopus membx
yucen"
Cucrema ¥ COBOKYITHOCTb YPABHEHMI.

93 PaBHOCHIIBHBIE CUCTEMBI M CUCTEMBI-
CJIeJICTBUS

94 Cucrema ¥ COBOKYITHOCTh YPaBHEHHH.

PaBHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-




CICACTBUA

95 OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEHN pallMOHAJIbHBIX YPABHEHU

OCHOBHBIEC METO/IbI PEIICHHSI CUCTEM U
96 COBOKYITHOCTEW MPPaLMOHATIBHBIX
YpaBHEHUU

OCHOBHEBIE MCTOABI PECIICHUA CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OCHOBHBIC METOJIBI PEIICHUSI CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHBIX
YpaBHEHUU

OcCHOBHEBIE MCTOABI PEIICHUSA CUCTEM U
99 COBOKYITHOCTEH JIorapu(pMuuecKkux
YpaBHEHUU

OCHOBHBIE METO/IbI PEILIEHUSI CUCTEM U
100 COBOKYITHOCTEH JIoTapu(PMUIECKUX
YpaBHEHU I

[IpumeHeHue cucTeM K peLeHUI0
MaTeMaTHYeCKUX 3aa4 U 3a7a4 U3

101 Pa3IMYHBIX 00JaCTel HAYKH U peallbHOM
KU3HU, HHTEPIPETALUS TOTyICHHBIX
pe3yNnbTaToOB

[IpuMeHeHHe CUCTEM K PELICHUI0
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

102 pa3nuyHbIX 00JacTeil HAyKHU U peanbHOM
KU3HU, MTHTEPIIPETAaLUs OJTyYEHHBIX
pe3yJIbTaTOB




[IpumeHeHre HepaBEHCTB K PELIEHUIO
MaTeMaTHYECKUX 3a1a4 U 3a7a4 U3

103 pa3nu4HBIX 00IacTeil HAYKH U peaNbHOM
YKU3HU, UHTEPIPETALUs OJyYEHHbIX
pe3ynbTaToB
KonTtponsHas padora: "CrucreMbl

104 palOHaIbHBIX, UPPALIMOHAIBHBIX
MOKa3aTeIbHbIX U JOrapu(pMUUEcKux
ypaBHEHUI"

105 PannonaneHbIE ypaBHEHHUS € TapaMeTpamMu

106 PannoHaneHbIE HEPABEHCTBA C
napaMmeTpamu

107 PannoHaneHbIE CUCTEMBI € TapaMeTpamMu

108 HppanunonanbHble ypaBHEHUA,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanunoHanbHbIE CUCTEMBI C
rapameTpamu

110 [Toka3aTenbHble ypaBHEHUs, HEPABEHCTBA C
rnapameTpamu

111 [TokazaTenbHbIE CUCTEMBI C TApaMeTpaMu

112 Jlorapudmuueckue ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C
rnapameTpamu

114 TpuronomeTpruyeckue ypaBHEHHUs €
napaMeTpamu

115 TpuronomeTpruuecknue HEPaBEHCTBA C

napameTpamMu




116

TpUroHOMETpUYECKUE CUCTEMBI C
rapamerpamu

117

[TocTpoenue u ucciaeaoBaHue
MaTeMaTHYECKUX MOJIENEH pealbHbIX
CUTYAaLMH C MIOMOLIBIO YPABHEHUH C
napaMmeTpamu

118

[TocTpoenune u uccaeaoBaHue
MaTeMaTHYECKUX MOJIENEeN peabHbIX
CUTYALMH C MOMOILIBIO CUCTEM YPAaBHEHUI
C mapameTpaMu

119

[TocTpoenune u ucciaegoBaHue
MAaTeMaTHYEeCKUX MOJIEICH peabHbIX
CUTYalllil C TOMOIIBIO CUCTEM YPaBHEHHI
C ImapaMeTpamMu

120

KonTtponbHas padota: "3agauu ¢
napamerpamu"

121

[ToBTOpEeHuEe, 0600IICHNE,
cucTtemMaTu3anus 3Hanuil: "YpaBuenus"

122

[ToBTOpEeHUE, 0600IICHNE,
cucTeMaTu3alus 3HaHuil: "YpaBHeHus"

123

[ToBTOpEHUE, 0000IICHNE,
cucTeMaTH3alus 3HaHui: "YpaBHEHUS.
Cucremsl ypaBHeHU#"

124

[ToBTOpEHUE, 0000IICHNE,
cucreMmarusanus 3Hanui: "HepaseHncraa"

125

[ToBTOpeHnue, 06061IeHNE,
cucremarusanvs 3Hanui: "HepaseHncraa"

126

[ToBTOpenue, 06061IeHNE,




cucteMarusanus 3Hanuii: "HepaBencrsa"

[ToBTOpenue, 060061ICHNE,

127 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpEenue, 06001ICHNE,
128 cucremarusanus 3Hanuii: "[IponsBoaHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6o0IICHNE,
129 cucreMmarusanus 3Hanuii: "IIponsBoaHas u 1
e€ npumeHeHune"
[ToBTOpEeHue, 0600IICHNE,
130 cucreMarusanus 3HaHui: "MHTerpan u ero 1
NpuMeHeHue"
131 [ToBTOpEeHue, 0600IICHNE, |
cucrtemaTusanus 3Hanuil: "OyHknun"
132 [ToBTOpeHue, 0600mEHNE, |
cucrtemaTusanus 3Hanuii: "OyHkaun"
133 [ToBTOpEeHUE, 0600IICHNE, |
cucrtemaTtusanus 3Hanuii: "OyHknun"
134 Hrorosas koHTpoOJIbHAs paboTa 1 1
135 Hroropas koHTpoJIbHAs paboTa 1 1
136 [ToBTOpEHUE, 0000IICHNE, |
CUCTeMaTH3alHsl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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