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MOACHUTEJBbHASA 3AIINCKA

VYuebHblil Kypc «Anrebpa M Hayajga MaTEMAaTUYECKOTO aHAIM3a» SBISETCS OJHUM W3
HanOoJiee 3HAYMMBIX B TMPOTpaMME CpPETHEro oOmero oOpa3oBaHMSs, IOCKOJBKY, C OIHOU
CTOPOHBI, OH OOECIEYMBAET WHCTPYMEHTAJbHYIO 0a3y i H3y4EeHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYrol CTOPOHBI, (OPMHUPYET JOTHYECKOE U aOCTPAKTHOE MBIILICHUE
0o0ydJarIMXcsd Ha YpOBHE, HEOOXOIUMOM I OCBOCHHMS HWH(POPMATUKH, OOIICCTBO3HAHUS,
HUCTOpPHH, CIOBECHOCTH W JAPYrUX JUCHUIUIMH. B paMmkax [gaHHOro yd4eOHOro Kypca
oOyJarommecs: OBJAJIEBAIOT YHUBEPCAIHLHBIM  SI3BIKOM  COBPEMEHHOW HAyKH, KOTOpas
(bopMyIUpyeT CBOU JOCTHKEHHS B MaTeMaTHUECKOH (opme.

Y4eOHbIi Kypc anreOpbl U Hayal MaTeMaTHYECKOr0 aHaIW3a 3aKIaJbIBA€T OCHOBY JUIS
YCIIEIIHOT'O OBJIAJICHUST 3aKOHaMH (PU3UKHU, XUMHH, OHOJIOTMM, TOHUMAHUS OCHOBHBIX
TEHJCHIIUN pa3BUTHS SKOHOMUKH MU OOIIECTBEHHOM KU3HM, TO3BOJIIET OPUEHTUPOBATHCS B
COBPEMEHHBIX IUMPOBBIX U KOMIBIOTEPHBIX TEXHOJIOTUSIX, YBEPEHHO HCIOIB30BATh HMX IS
JnanbHEeWIIero ooOpa3oBaHWS W B TIOBCEAHEBHOM KM3HHM. B TO ke Bpems OBiaJeHHE
a0CTPAaKTHBIMU U JIOTUYECKH CTPOTMMHU KOHCTPYKIHSAMHU aiareOpbl 1 MaTEMaTHYECKOrO aHajn3a
pa3BUBaeT yMEHHE HaxOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTb, JOKa3bIBAThH
YTBEPXKIEHUSI C MTOMOIIBIO MHIYKIUUA U PACCyKIaTh AEAYKTHBHO, UCIIOIb30BaTh 0000IIEHNUE U
KOHKPETU3allHi0, abCTparupoBaHHe M aHaJOruio, (OpMHpyeT KpeaTMBHOE M KpPUTHYECKOE
MBILICHUE.

B xone uzyuenus yueOHOro kypca «Anredpa M Hayana MaTEeMaTUYECKOTO aHAIM3a»
oOyyaromyecsl MOJy4alOT HOBBIM OMNBIT pEHICHHUS MPHUKIAJHBIX 3a/lad, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJENEH pealbHbIX CHTyallMil, WHTEPIpPETAlNH IOJy4EeHHBIX
pelleHui, 3HaKOMATCS C TPUMepPaMH MaTEeMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPUpPOJE, HAYKE H
HCKYCCTBE, C BBIJAIOLIMMICSI MATEMAaTHIECKUMH OTKPBITUSMU M UX aBTOPAMHU.

Y4eOHbIi Kypc 001agaeT 3HAYMTEIbHBIM BOCHUTATENHHBIM IOTEHIIMAIOM, KOTOPBIH
peanu3yeTcss Kak uepe3 y4eOHbBIH MaTepuai, CIOCOOCTBYIOIIMK (OPMUPOBAHHIO HAYYHOTO
MHUPOBO33peHHS, Tak © 4Yepe3 conenupuKky ydyeOHOHW JeATenbHOCTH, TpeOyromiei
MPOJOJDKUTEIBHON  KOHIEHTPAlMM  BHUMAHHS, CAaMOCTOSATEIBHOCTH, AaKKypaTHOCTH W
OTBETCTBEHHOCTH 3a MOJYYCHHBIA Pe3yibTart.

B ocHoBe meronuku oOydeHHs anreOpe W HadajlaM MaTeMaTHUYECKOTO aHajau3a JICKHUT
JESITETbHOCTHBIN TTPUHITUI 00 yUCHUSI.

B crpyktype yuebHOro Kkypca «Anrebpa M Hayana MaTEeMaTUYECKOTO aHaN3a»
BBIJICJICHBl CJIEAYIOIINE COJep)KaTeIbHO-METOAUYEeCKHEe JUHUU: «Yucna M BBIYHCICHUNY,
«DyHKIUYU U rpaduKkn», «YpaBHEHHUS U HepaBeHCTBa», «Hayama mMareMaTH4ecKoro aHaluzay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE coepKATEIbHO-METOANYECKUE JIMHUU U3YYaroTCs Ha
OPOTSDKEHUU JBYX JIeT OOy4deHHs Ha YpPOBHE CpEAHEro oO0Iiero odpa3oBaHHs, €CTECTBEHHO
JOTIOJIHSASL IPYT JApyra U TOCTENEHHO HACHIIIAsCh HOBBIMH TeMaMH M paznenamu. JlaHHbBIN
y4eOHBIIl KypcC SBJSETCS HHTETPAaTUBHBIM, IIOCKOJNBKY OOBENUHSAET B cebe coaepxaHue
HECKOJIbKMX  MAaTeMaTHYeCKMX  JTUCHUIUIMH, TaKMX Kak airedpa, TPUTOHOMETpHUS,
MaTeMaTHYECKUI aHaIHn3, TeOpUs MHOKECTB, MaTeMaTH4eckas Joruka u apyrue. [lo mepe Toro
Kak oOydJaroIuecs OBIaJEBAIOT BcE Ooliee IMUPOKUM MAaTEeMAaTHYECKHM aliapaToM, y HUX
MOCITIEIOBATENbHO (OPMUPYETCS U COBEPIICHCTBYETCS yMEHHE CTPOUTH MaTeMaTHYECKYIO
MOJIENTb PEAJIbHOW CUTYaIlMH, TPUMEHSATh 3HAHUSI, TTOTyYEeHHBIC TPH U3y4CHUU YIeOHOTo Kypca,
JUISE  PEIICHHs] CaMOCTOATENFHO CPOPMYITUPOBAHHOW MAaTeMaTHYeCKOW 3ajadd, a 3aTeM
MHTEPHPETUPOBATH CBOM OTBET.



CopepxaTtenbHO-MeTOAUYECKass  JuHUA  «UnWcna W BBIYKCICHUS»  3aBepIIaeT
(hopMHUpOBaHNE HABHIKOB HMCIOJIB30BAHUS JIEUCTBUTEIBHBIX YUCEN, KOTOpoe ObUIO HAdyaTo Ha
YpOBHE OCHOBHOTr'O 001miero oopasoBanus. Ha ypoBHe cpemnero oOmiero odpa3zoBaHusi oco0oe
BHUMaHUE yjaelsieTcss (OPMUPOBAHUIO HABBIKOB pPallMOHATIBHBIX BBIYMCICHUN, BKIIOYAIOIINX B
ce0s MCIOIb30BaHUE PA3IMYHBIX (POPM 3allKCH YKCIIA, YMEHUE JIeNaTh MPUKHUJKY, BBIIOIHATH
NpUOTMKEHHBIC BHIYHMCIICHUS, OLICHUBATh YMCJIOBBIE BBIPAKEHU S, pab0OTaTh C MATEMAaTHYECKIMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYaroMIMMCS MHOXXECTBA HATypaJbHBIX, IEIBIX, PAIlHOHATBHBIX U
JNEMCTBUTENHHBIX YHCEIN TOMONHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCell. B KaxaoMm U3 3THX
MHOKECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIE eMY CHeU(UUECKUE 3a7]a91 U Ol €PALUU: JIETICHHE
Hallelo, ONEePUPOBAHME OCTATKAMH HAa MHOXECTBE IIENBIX 4YHCced, O0COoOBbIe CBOWMCTBA
paIMOHANTBHBIX U HPPAIMOHAIBHBIX YHCeN, apru(METHUYECKUE OIepaIui, a TaKkKe WU3BJICUCHHE
KOpHSL HATypaJlbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX 4yucel.  bmaromaps
MOCJIEIOBAaTEILHOMY  PAaCUIMPEHHUIO Kpyra HCIHOJIb3yeMbIX 4YHCeNl M 3HAaKOMCTBY C
BO3MOKHOCTSIMU WX IPUMEHEHUS JIJIs1 PEIICHUsI Pa3IMYHbIX 3a7a4 (JOPMUPYETCS IPe/ICTaBIIEHUE
0 €IMHCTBE MaTEeMAaTHKHU KaK HAyKU U €€ POJIU B TOCTPOSCHUHU MOJIENIEH peaIbHOr0 MUPa, IUPOKO
UCIOJIBb3YIOTCS 00001IEHNE U KOHKPETU3ALIUS.

Jlunust «YpaBHEHUS U HEPABEHCTBA» pPEAIM3YETCs Ha MPOTSHKEHUU BCEro oO0ydyeHHUs Ha
YpOBHE CpelHero o0miero o0pa3oBaHUs, IMOCKOJIbKY B KaxaoMm pasaene IIporpaMmer
IPeAyCMOTPEHO pPElIeHHEe COOTBETCTBYIOLIMX 3a/4ady. B pe3ynbraTte oOyuarommuecs: OBJaieBaloT
pa3IMYHBIMA METOAAMH pELICHHUS pPalUOHAIBHBIX, HUPPAIUOHATBHBIX, I1OKa3aTeNbHBIX,
norapu(pMUYECKUX ¥ TPUTOHOMETPUYECKUX YPAaBHEHUH, HEPABEHCTB U CHUCTEM, a TAaKXKe 3ajad,
copepx)amux mapamerpbl. [lodydeHHbIE yMEHHS IIMPOKO HCIOJB3YIOTCS MpPU HUCCIEIOBAHUH
(GYHKIMIA C TOMOIIBIO MTPOU3BOIHOM, MPU PEIICHUH MPUKIAJIHBIX 3a/1a4 U 3a/1a4 Ha HAXOXKICHUE
HauOONBIINX U HAUMEHBIINX 3HAUeHUH QyHKIMH. JlaHHas comepkaTenbHas TUHUS BKIIOYAET B
cebs Takke (QopMHpOBaHME YMEHHI BBIMONHATH pacuérhl Mo (opmyrnam, MpeodpazoBaHUs
paIMOHANBHBIX, HPPAIMOHATIBHBIX U TPUTOHOMETPHYECKUX BBIPAKECHUN, a TAaKKe BBIPAKCHHIA,
copepX)amux creneHd W jorapudwmbel. brarogaps u3ydeHUIo anreOpanveckoro marepuana
MPOUCXOJIUT JaJibHEHIlIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOI'O  MBIIUICHUS
oOygarommxcs, (OPMUPYIOTCS HABBIKH JETYKTUBHBIX PACCYXKICHUU, pabOThl C CHMBOJIBHBIMU
(dhopmamu, MpeaCTaBIICHUST 3aKOHOMEPHOCTEH W 3aBUCUMOCTEH B BHUJC PAaBEHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHBIC HHCTPYMEHTHI JJISI PEIICHUS TPAKTUIECKUX U €CTECTBEHHO -
HAY4YHBIX 3a]1a4, HATJISTHO JIEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToauueckast TUHUS «DyHKIUU U TpaduKm» TECHO MEeperieTaeTcs ¢
IpPYTUMU  JIMHUSMU ~ y4eOHOro  Kypca, TIIOCKOJIbKY B  KaKOM-TO  CMbIcie  3aJ1aéT
MOCJIEIOBAaTENIbHOCTh ~ M3Y4YEHHS  MaTepuana. VI3yueHue  CTENEeHHOW, TIOKa3aTeIbHOM,
Jorapu(pMUYECKON U TPUTOHOMETPHUUECKUX (PYHKIUN, UX CBOWCTB U T'pauKOB, HUCIOIB30BAHNE
GbyHKUMA A7 penieHus 3a4ad U3 APYrUxX y4eOHBIX MPEIMETOB M PEasbHOW JKU3HH TECHO
CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIM30M, TaK M C pEIICHWEM ypaBHEHUN U HepaBeHCTB. [Ipu
3TOM OOJbIIOC BHUMAHUE YAeHIeTCS (OPMUPOBAHHIO YMEHHUS BBIpaXKaTh (OPMYIIaAMH
3aBUCHUMOCTH MEXIYy Pa3lMYHBIMH BEIMYMHAMH, HUCCIENOBATh MOMy4YeHHbIe (DYHKIUU, CTPOUTD
ux rpadukd. Marepuan STOM COACP)KATEIbHOM JIMHUW HAICICH Ha pa3BUTHE YMEHUH W
HABBIKOB, TO3BOJIIIOIINX BBIPAXKATh 3aBHCHUMOCTH MEXKIY BEIUYMHAMH B Pa3lUYHON (opme:
aHAJTMTHYECKOW, Tpaduueckoii W crmoBecHOW. Ero wu3ydeHue cmocoOCTByeT pa3BUTHIO
QIrOPUTMUYECKOTO  MBIIUICHHUS, CIMOCOOHOCTH K  OOOOIIEHWI0O W KOHKPETH3aIlHH,
HCIIOJIb30BAHUIO AHAJIOTUM.



CopnepxatenpHast nuHUS «Hadana maTemMaTHYeCcKOro aHajan3ay MO3BOJISIET CYHIECTBEHHO
pacmMpuTh KPYr KaKk MaTeMaTHUYE€CKHX, TaK W MPUKIAIHBIX 337a4, JOCTYIMHBIX O0y4arommmcs,
TaK KaK y HUX TOSBIIETCS BO3MOXXHOCTh CTPOUTH T'PAPUKU CIOKHBIX (QYHKIIHUMA, ONIPEAEISATh UX
HauOOJIbIIINE U HAUMEHBIINE 3HAYEHUS, BEIUUCITD IUIOMAAU PUTYP U 0O0BEMBI TN, HAXOAHUTH
CKOPOCTH M YCKOpeHHs mpoieccoB. JlaHHas coaepikaTelbHAasi JIMHUS OTKPHIBACT HOBBIE
BO3MOXKHOCTH TIOCTPOSHHSI MaTEeMAaTUYECKUX MOJeleld peallbHbIX CUTyallud, TO3BOJISET
HaxOJUTh HaWIyyllee pelIeHUWE B NPUKIIAJAHBIX, B TOM YHCIE COLMAIBHO-3KOHOMHYECKHX,
3aja4ax. 3HAKOMCTBO C OCHOBAMH MaTeMAaTUYECKOTO aHalM3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTro, (OpMaTHHO-IOTHYECKOTO M KPEATHBHOI'O MBINUICHHS, ()OPMHUPOBAHUIO YMEHHM
pacrno3HaBaTh MPOSBICHUS 3aKOHOB MaTEeMaTHKU B HayKe, TEXHUKE U UCKyccTBe. OOyuaromuecs
Y3HAIOT O BBIAAIOIIMXCS pe3yJIbTaTax, MOJYYCHHBIX B XO/I€ Pa3BUTHS MAaTEMAaTUKU KaK HayKu, U
00 1X aBTOpax.

CopepxaTtenbHO-MeTOAMYECKass JIMHUS «MHOXKECTBa M JIOTMKa» BKIIOYaeT B ce0s
JJIEMEHTHl TEOPUU MHOXKECTB M MAaTeMaTHUYECKOW JIOTUKHU. T eOpeTHKO-MHOXKECTBEHHbIE
MPE/ICTaBJICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MAaTeMaTWKU U IMpenjararoT Haubolee
YHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONIMI BCE pa3eiibl MaTeMaTHKA M €€ NPUIIOKEHUM, OHH
CBSI3BIBAIOT Pa3HbIE MATEMATHYECKUE TUCIUIIIIMHBI U UX TPUIOKEHUS B equHoe 1enoe. [loatomy
BaXXHO JaThb BO3MOXHOCTh OOydYaromiemycsi MOHHMAaTh TEOPETHUKO-MHOXKECTBEHHBIH S3BIK
COBpPEMEHHOW MaTeMaTHKH M HCIOJb30BaTh €ro [IJs BBIPaXKEHHUS CBOUX MbICIel. [pyrum
Ba)XHBIM IPU3HAKOM MaTeMaTUKHU KaK HAayKd CJIEAYET MPU3HATh CBOWCTBEHHYIO € CTPOrocTh
O00OCHOBaHMH M CIEIOBaHHWE OMPENSNEHHBIM IPaBWJIAM IOCTPOSHHS  JOKa3aTelbCTB.
3HAKOMCTBO C JJIEMEHTAMU MAaTEMAaTUYECKOW JIOTMKH CIIOCOOCTBYET Pa3BUTHIO JIOTHUYECKOTO
MBIIICHUST O0YYarOMIUXCs, TO3BOJISIET UM CTPOUTH CBOM PACCYKIEHUS HA OCHOBE JIOTMYECKUX
npaBuil, GOPMHUPYET HABBIKA KPUTHYUECKOT'O MBIIIJICHHS.

B yueOHOM Kypce «Anrebpa W Havala MaTeMaTHYECKOrO aHAIM3a» MPHCYTCTBYIOT
OCHOBBI ~ MATEMaTHMYECKOTO  MOJICIUPOBAHMS, KOTOpPbIE  TPU3BaHBl  CIIOCOOCTBOBATH
(OpMUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJENCH peanbHBIX CHTYallui, WCCIENOBAaHUS ITHX
MojieJied C TOMOIIBIO0 ammapara ainredpbl U MaTeMaTUYecKOro aHajliu3a, WHTepHpeTaluu
MOJIYYCHHBIX pe3yibTaToB. Takue 3aJaHusi BIUIETEHBI B KaXJbIH M3 pa3/ie]IoB MPOrpamMMBI,
MTOCKOJIBKY BECh MaTepuajl yueOHOTO Kypca HIMPOKO HUCIOIB3YETCs JJIsl PEIICHUS TTPUKIIATHBIX
3amad. [lpm pemeHWHM  peasbHBIX MPAKTHUUYECKHX 3aJad  OOydarIlMecs pa3BUBAIOT
HaOMI0JaTeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIB30BaTh
aHaJoru, 0000IIaTh W KOHKPETU3MpPOBaTh Mpodiemy. JledareabHOCTs MO (OPMUPOBAHUIO
HaBBIKOB PELIEHUS MPUKIATHBIX 3a/1a4 OpraHU3yeTcs B Mpoliecce U3ydyeHUsl BceX TeM yueOHOro
Kypca «Anredpa 1 Hadajia MaTeMaTHYECKOTO aHaJIH3ay.

Ha wusydyenme yueOHOro kypca «Anredpa W Hauajga MaTEMaTHYECKOTO aHAIN3a»
orBoauTcs 272 yvaca: B 10 kimacce — 136 yacoB (4 yaca B Heaemo), B 11 kiacce — 136 yacos (4
yaca B HEJIEJI0).

COAEP KXAHUE OBYYEHUA
10 KUIIACC
Yucsia v BBIYUCICHUSA
Pannonansabie yncna. OOBIKHOBEHHBIC U JECATUYHBIC JPOOHU, TMPOIEHTHI, OECKOHEUHBIC
nepuoauyeckue npoou. [Ipumenenue qpodeit 1 MPOIEHTOB JJIsl PEIICHHs TPUKIAIHBIX 33729 U3
Pa3JIMYHBIX OTPACIIe 3HAHUI U PeabHOM )KU3HH.



JlelicTBuTenbHbIe yncia. PanuoHanpHble M MppallOHAJbHBIE Yucia. ApudMeTHieckue
omnepanuu ¢ JEeHCTBUTEIbHBIMH 4YMcaaMd. Moayib NEHCTBUTEIBHOIO YHMCIIA U €ro CBOMCTBA.
[IpubmmxEHHbIe BBIYUCICHUS, TpaBUIa OKPYIJEHUS, MPUKUIKA MW OLEHKA pe3yibTaTa
BBIYUCIICHUM.

CrerieHb c menbM mokazareiaeM. bunom Herotona. Mcnonb3oBanue noaxoasineid GopmMbl
3aMUCH JIed CTBUTENIbHBIX YUCEN JIs PELICHUS MPAKTUUYECKUX 334 U NPEACTABICHUS TaHHbBIX.

ApudmeTnuecknii KOpeHb HATYPATBHOM CTEIIEHU U €T'0 CBOICTBA.

CreneHb ¢ pallMOHAJIBHBIM TOKa3aTeleM M €€ CBOMCTBA, CTEMEHb C JICMCTBUTEIbHBIM
IMOKA3aTEeJIEM.

Jlorapum uncna. CoiictBa norapudma. JlecaTuaHbIe U HATYpaJIbHBIC JOrapru(OMEIL.

CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC YUCJIOBOI0 apryMeHTa. ApKCUHYC, apKKOCUHYC U
ApPKTAaHI€HC YHCIIOBOI'O APr'yYMEHTA.

YpaBHeHus U HEpaBeHCTBA

ToxnmectBa M TOXAECTBEHHbIE MpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCHIIBHBIE ypaBHEHHS U ypaBHEHHUS -cleACcTBU. HepaBeHCTBO, pelieHne HepaBeHCTBa.

OCHOBHBIE METO/IbI PELICHHUS IEJIBIX U JPOOHO-PALIMOHATIBHBIX YPABHEHUN U HEPABEHCTB.
MHoOrouJjieHsl OT OAHOW MEpPEMEHHOM. JleleHrne MHOro4jeHa Ha MHOIOYJIEH C OCTaTKOM.
Teopema be3y. MHorouseHs! ¢ 1ieasiMu koddunnentamu. Teopema Buera.

[IpeobpazoBaHus YUCIOBBIX BBIPAKEHUN, COAEPKAIINX CTEIIEHN U KOPHHU.

WppaunonansHpie  ypaBHeHUsA. (OCHOBHbIE METOJbl PELICHUS HUPPALMOHAIBHBIX
ypaBHEHU.

[Toka3arenbHuble ypaBHeHUsI. OCHOBHBIE METO/bl pELICHUS IOKA3aTeNbHbIX YPABHEHUH.

[IpeoOpa3zoBaHKe BeIpAXKEHHUH, COEPIKAIINX JIOrapu(PMBbI.

Jlorapumudeckne ypaBHeHHS. (OCHOBHBIE METOABI pEUICHUS JIOTapU(PMHUECKHX
ypaBHEHU.

OcHoBHBIE TpuUTOHOMeTpHUeckue Qopmynbl. [IpeobpazoBaHHe TPUTOHOMETPUYECKUX
BbIpaX€HU. PenieHne TpuroHoMeTpu4eCKUX YpaBHEHU M.

Pemenue cucreM JNMHEHMHBIX YpaBHEHHMH. MaTpuia CHCTEMBl JIMHEHHBIX yPaBHEHUH.
Onpenenurens MaTpullbl 2X2, €ro T€OMETPUUYECKUM CMBICT M CBOMCTBA, BBIUHMCIECHUE €ro
3HAYEHU S, TPUMEHEHUE ONPEACIUTENS sl pEUICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUU. Pemenue
MPUKIIAIHBIX 3a/1a4 C MOMOIIBbIO CHUCTEMBI JIMHEWHBIX ypaBHEHUH. M ccrieqoBane mocTpoeHHOM
MOJIEJIN C IIOMOUIBIO MATPULL U ONPEETUTENEH.

[TocTpoenne MaTeMaTHUYECKUX MOJENEN pealbHOM CUTyallMM C MOMOILIBIO YPAaBHEHHHN U
HepaBeHCTB. [IpuMeHeHne ypaBHEHUMH M HEPAaBEHCTB K PELIEHUI0 MaTEeMaTHYECKUX 3a7ad U
3a/1a4 U3 pa3IMyHBIX 00NacTell HAayKH U peabHOM KU3HU.

DyHKUMHU U TPapUKu

OyHkuuA, crnocodbl 3amanus ¢yHkuuud. B3aumuo oOpatable (ynkunu. Kommosunms
¢dbynknui. ['paduk GyHKIMKH. DIeMeHTapHbBIE TPeoOpa3oBaHus IpaduKoB (PYHKITHH.

OO6uacThb omnpeneeHruss 1 MHOXKECTBO 3HaueHud GpyHkiuu. Hymu ¢pyaknuu. [IpomexyTku
3HAKOMoCTOsIHCTBA. UéTHhIe M HeuérHble QyHkiuu. Ilepumonnueckue GyHkuu. [IpoMexyTKu
MOHOTOHHOCTH ()YHKIIMU. MakCcUMyMbl U MUHUMYMBI QyHKIMH. Hanbomnbliee 1 HauMeHbIIee
3HaueHHs (PYHKIHUU Ha TIPOMEKYTKE.

JluneiHas, KBaJpaTH4IHAS W IPOOHO-THHEHHAs QyHKIMH. DJIEMEHTapHOE UCCIICIOBAHUE
Y TIOCTPOCHHE UX TPaPHUKOB.



CrenenHast (pyHKIMSA ¢ HATypaJbHBIM M IIeJbIM Toka3ateneMm. EE cBoiicTBa u rpaduk.
CpoiicTBa u rpauk KOpHS n-oi cTeneHu Kak (yHKIUU OOpaTHON CTENEHM C HaTypaJbHBIM
ITOKa3aTeNIEM.

[Toxa3zaTenbHast u norapudmuyeckas GyHKINU, UX CBOICTBa U rpaduku. Mcnonbp3oBanue
rpaduKoB (GYHKIIMH I PEIICHUs YPaBHCHUM.

Tpuronomerpudeckass OKPYXHOCTb, ONpPENEICHHE TPUTOHOMETPUUYECKUX (PYHKIIHIA
YUCIIOBOTO apryMEHTa.

OyHKIMOHAIBHBIE 3aBHCUMOCTH B pealibHBIX TIpolieccax U sBIeHUsAX. [papuku
peanbHbIX 3aBUCUMOCTEN.

Hauana maTeMaTH4yecKoro aHajausa

IlocaemoBareabHOCTH, CII0COOBI 3aJaHus IIOCJIEA0BATEIbHOCTEH . Merton
MaTEeMaTUYECKON MHAYKIMH. MOHOTOHHBIE M OrpaHHYEHHbIE IOcCienoBaTeabHOCTU. Mcropus
BO3HUKHOBEHHS] MATEMAaTU4YECKOr0 aHajIM3a Kak aHaiau3a 0ECKOHEUYHO MaJIbIX.

ApudmeTrnueckass U reomeTpuueckas mnporpeccud. beckoHeuHo — yObIBaromas
reomeTrpudeckas nporpeccus. Cymma 6€CKOHEUHO YObIBarOLIel I'€OMETpUUYECKOW MPOrpeccuu.
JIuHEeWHBIE W OKCIOHEHUHANBHBIM pocT. Yumceno e Dopmyna CIOXKHBIX IHPOLIEHTOB.
Hcnonp3zoBanue nporpeccuu A1 pelieHus peajbHbIX 3a/1a4 IPUKJIAIHOIO XapaKkTepa.

HenpepeiBHble ¢GyHKIMM U HX CBoWcTBa. TOYKM paspbiBa. ACHUMITOTH TI'paduKoOB
¢byukumii. CoiicTBa (yHKIMII HEMpPEpBHIBHBIX Ha OTpe3Ke. MeToa MHTEpBAJIOB JIs pELICHUs
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKINI A pelIeHus 3a1a4.

Ileppass u BTOpas mpousBoAHble GYHKIUU. OmpeneineHne, TEOMETPUUECKUN W
(bU3HYECKUI CMBICI IPOU3BOAHON. Y paBHEHHE KacaTeIbHOM K TpaduKy QyHKIIHH.

[IpouzBoanbie aeMeHTapHbIX GyHKIuA. [Iporn3BoaHAST CYyMMBI, TPOU3BENECHHUS, YACTHOT O
Y KOMIIO3UIIMK (PYHKITUH.

MHoxkecTBa H JIOTHKA

MHosecTBO, onepaluyi HaJ MHOKECTBAMH U UX cBoicTBa. [luarpammsl Ditniepa—Benna.
IIpuMeHeHnE TEOpEeTUKO-MHOKECTBEHHOIO ammapaTa [JIl ONHCAaHUS PEAJBHBIX IMPOLECCOB U
SBJICHUH, IPH PEIICHUH 337a4 U3 IPYTHX YIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTHMYECKOro  OOBEKTa,  CIEICTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE ypaBHEHUSI.

11 KJIACC

Yucsa 1 BBIYUCICHUS

Hartypanehble u nensle uucna. IIpuMeHeHHe NpU3HAKOB JEIUMOCTH LENBIX YHCEl,
HanOonpmMit oo gemutens (nanee — HOJl) n Haumensiee obmiee kpatHoe (nanee — HOK),
OCTaTKOB 110 MOAYJIIO, adroputMa EBkinaa asis perieHus 3aja4 B LEJIbIX YUCIax.

Kommuiekcubie 4mcna. AnrebOpadyeckas W TpUTOHOMETpUuYecKas (OpMBI  3amluCH
KOMILIEKCHOTO 4Kclia. ApudMeTndecKkue onepanuu ¢ KOMILUIEKCHBIMU dnciamu. M3o0paxkeHue
KOMIUIEKCHBIX YMCEJl Ha KOOpaAuHaTHOU miockocTu. ®opmyna Myaspa. KopHu n-oif crenenu us
KOMIUIEKCHOTO uYwucia. [IpruMeHeHHMe KOMIUIEKCHBIX 4YHWCeN Il peuieHus (u3nueckux u
reOMEeTPUYECKUX 3aJ1ay.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YPAaBHEHMH M HEPABEHCTB. PaBHOCUIIBHBIE CHUCTEMBI U
CHCTEMBI-clieICTBHsI. PaBHOCHIIbHBIE HEpAaBEHCTBA.

OT00p KOpHEH TPUTOHOMETPHUUECKUX YPAaBHEHHM C IMOMOIIBIO TPUTOHOMETPUYECKON
OKpPYXKHOCTH. Pelienne TpuroHoMeTpuyecKUX HepaBeHCTB.

OCHOBHBIE METO/IBI PELICHUS TOKA3aTEIbHBIX U JIOrapu(PMUYECKUX HEPaBEHCTB.



OcCHOBHBIE METO/IBI PELICHNS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOIBI  pEIICHWS CUCTEM M COBOKYNHOCTEH  palMOHAJbHBIX,
UppalnoHaJIbHbIX, OKA3aTEIbHBIX U JOrapu(MUUIECKUX YpaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMH.

[IpumeHeHnue ypaBHEHUN, CUCTEM U HEPABEHCTB K PELIEHUI0O MAaTEMaTUYECKHUX 3aJad U
3alad M3 Pa3IMYHbIX 00JacTel HayKh M peanbHOW >KM3HU, HHTEPHpETalus MOJy4YEHHBIX
pe3ybTaTOB.

@®yHkuuu ¥ rpadpuxku

I'paduk xommosuiuu GyHKIui. ['eomerpudeckre o0pa3sl ypaBHEHUN W HEPaBEHCTB Ha
KOOPJIMHATHOM MIIOCKOCTH.

Tpuronomerpuueckue QyHKINHU, X CBOMCTBA U IrpauKH.

I'paduyeckne MeTonbl pelieHHs ypaBHEHWH M HepaBeHCTB. [ paduueckne MeTObI
pelieHys 3a1a4d ¢ napaMeTpamH.

Ucnonb3oBanue rpadukoB GyHKUUNA A1 UCCIEAOBAHUS MPOIECCOB U 3aBHUCHMOCTEH,
KOTOpBIE€ BO3HUKAIOT IIPU PELIEHNUH 3aJa4 U3 JPYTUX Y4EOHbIX IPEIMETOB U peasIbHOM KU3HU.

Havyana MaTeMaTH4eCKOI0 aHAJIN3a

[IpumeHeHne mNpPOU3BOAHOM K HCCIENOBAaHUIO (PYHKIMH Ha MOHOTOHHOCTb M
sKcTpeMyMbl. Haxoxaenue HanOoNbIIero 1 HAMMEHBIIET0 3HAaYeHUN HeMPEePhIBHON (QYHKIIUHN HA
OTpe3Ke.

[IpumeHeHne NpPOM3BOAHOM Il HAXOXKACHUS HAWIYYILEro PEHICHUs B MPHUKIAJHBIX
3aja4ax, IJs ONpeleNieHHs] CKOPOCTH W YCKOpPEHHs Mpoliecca, 3aJaHHOro (Gopmyol uim
rpadgukom.

[TepBooOpa3Has, OCHOBHOE CBOMCTBO IEepBOOOpa3HbIX. [lepBooOpa3HbIe dJIEMEHTAPHBIX
¢bynkui. [TpaBuiaa HaX0XKICHHUS TEPBOOOPA3HBIX.

Nuterpan. ['eomeTpuyecknili cMbICI HHTETpalia. Berancienne onpeaenéHHoro HHTerpaa
o popmyne Herorona-JIeiOHuMIIA.

[Ipumenenne wuHTErpaia IS HAXOXKICHUS IUIOMQAeH TIOCKUX Quryp um 00BEMOB
r€OMETPUYECKUX TeIl.

[Tpumeps! permenuii nupdepeHnanbHpIX ypaBHEHHH. MaTeMaTndeckoe MOISTUPOBaHUE
peasbHBIX MPOLIECCOB C TOMOIIbIO MU PepeHITnaTbHbIX YPaBHEHUH.

IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUS YYEBHOI'O KYPCA «AJITEBPA U
HAYAJIA MATEMATHYECKOT'O AHAJIN3A» (YIJIYBJIEHHBIA YPOBEHD) HA

JJUYHOCTHBIE PE3YJIBTATDI

1) rpasK1aHCKOr0 BOCIIUTAHMS ¢

cOPMHPOBAHHOCTh TPAXKIAHCKOW TO3UIMK OOYydYaroIIerocs KaK aKTHBHOTO |
OTBETCTBEHHOT'O 4JI€HAa POCCHICKOTO OOIIECTBA, MPEACTABICHHE O MAaTeMAaTHYECKHMX OCHOBaxX
(YHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYp, SBJICHHH, MPOLEAYyp TI'paKJIaHCKOro oO0IecTBa
(BBIOOpBI, ONMPOCHl M JPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIUAJIbHBIMH WHCTUTYTaMU B
COOTBETCTBHHM C UX (DYHKIIMSAMHU M Ha3HAUYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

cOPMUPOBAHHOCTh POCCUHCKOM IPaskJaHCKON UIEHTHYHOCTH, YBXKEHUS K MIPOLLIOMY U
HACTOSIIIIEMY POCCUMCKON MaTEeMaTHKH, I[EHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSM POCCHUUCKUX
MaTEMAaTHKOB W POCCUHCKOW MaTeMaTUUECKOW IIKOJIbI, MCIOJIb30BAHUE ITHUX JOCTHKEHUU B
JIPYTUX HAayKaX, TEXHOJOTUAX, chepax IKOHOMUKH;



3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHUE  JYXOBHBIX IIEHHOCTEH PpPOCCHHCKOrO0  Hapoaa, CGHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOr0 MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM
JTOCTHI)KEHUM HAayKd M JIEATEIbHOCTHIO YYEHOr0, OCO3HAHHME JMYHOTO BKJIAJa B TMOCTPOCHHUE
YCTOWYHBOIO Oy IYIIETro;

4) 3¢TeTH4eCKOT0 BOCIIMTAHMS:

JCTETMYECKOE  OTHOLIEHWE K  MHpPY, BKIIOYas  3ICTETUKY  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEIICHUH, pacCyXJeHUH, BOCHPHUMYUBOCTh K
MaTeMaTUYECKUM aCIeKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) ¢pu3znyeckoro BOCHUTAHUS:

COPMUPOBAHHOCTh yMEHHSI TPUMEHSITh MaTEMaTHYEeCKHEe 3HAaHWSA B HWHTEpecax
310poBOro M Oe30macHoro obpasa >KHU3HH, OTBETCTBEHHOE OTHOIIEHHE K CBOEMY 3J0POBBIO
(3mopoBoe muTaHWE, COATAHCHPOBAHHBIA PEKHUM 3aHITHA W OTIbIXa, PEryispHas Qu3ndeckas
aKTUBHOCTb), (PHU3MYECKOE COBEPIIECHCTBOBAHHE MPH 3aHATHUAX CIIOPTHUBHO-030POBUTEIHHOM
JEeSITEIbHOCTBIO;

6) TPy10BOT0 BOCIMTAHUA:

TOTOBHOCTh K TPYZy, OCO3HAHUE IIEHHOCTH TPYI0JIIOOUS, HHTEPEC K PA3IUIHBIM chepam
npo¢eCcCHOHATbHON N1eATEIbHOCTH, CBSA3aHHBIM C MaTEMAaTUKOW M €& MPHUIOKEHUSIMU, YMEHUE
COBEpIIATh OCO3HAHHBI BBIOOp Oyaymeld mnpodeccun ©u peanu3oBBIBATE COOCTBEHHBIE
KU3HEHHbIE TIJaHbl, TOTOBHOCTh M CHOCOOHOCTh K MaTeMaTHYeCKOMY O0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUH BCEHl )KU3HH, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PEIICHUU
MPaKTUYECKUX 3a]]a4 MATEMATHYECKOM HAPaBIEHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIMTAHUS

cOPMUPOBAHHOCTh OIKOJOTMYECKON KyIbTyphl, MOHHMAaHUE BJHSIHHUS COIHAIBHO-
SKOHOMHYECKUX IPOLECCOB Ha COCTOSHHUE MPUPOJHONM M COIHUAIBLHOM Cpeibl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  JKOJIIOTHYECKHX  MmpoliieM, OpUeHTalus Ha  [PHUMEHEHHE
MaTeMaTHYECKUX 3HAHUU U pElICHUs 3a7ad B O0JIACTH OKPYXAIOIIel Cpebl, TUIAaHUPOBAHHE
MOCTYIIKOB U OIE€HKH X BO3MOXHBIX MOCIEICTBHI JIJIsI OKPY>KAIOIIEH Cpelibl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

chOpPMHPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOHN MPAKTHKH, TOHWUMAaHHE MaTeMaTUYE€CKOW HAyKH Kak chepsl
YeJIOBEYECKON JIeATEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTHU U1 Pa3BUTHUS LIMBUIIM3ALINM,
OBJIaJICHUE A3BIKOM MaTEMAaTUKH U MaTEMaTUYECKON KYJbTypOl KaK CPEACTBOM IO3HAHUS MUDA,
TOTOBHOCTbh OCYUIECTBIISITh IPOEKTHYIO M UCCIIEN0BATENbCKYIO 1ESITEIbHOCTh MHANBUIYAIBHO U
B I'pymIIE.

METAINIPEAMETHBIE PE3YJIBTATbBI

Ilo3naBaTebHBbIE YHUBEPCATbHBIE YUeOHbIE 1eiicTBUSA

ba3oBble jjornyeckue 1eMCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEKAy MOHATHSIMH, (QOPMYIHPOBATH ONPENCICHUS MOHSITHA,
yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJIacCU(HUKAIIMM, OCHOBAHHS M 0000IIEeHUS U
CpaBHEHUS, KPUTEPUH MPOBOANMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH U TMPEOOPA3OBBIBATH CYXKICHHS: YTBEPIUTEIHHBIC M
OTpUIIATEIbHBIC, CAUHUYHBIC, YACTHBIC U 00IINE, YCIOBHBIE;



BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUHs B (aKTax,
JMAHHBIX, HAOJIOJEHUSX U  YTBEPXKICHUSAX, MpeaiaraTb KPUTEPUU ISl  BBISBICHUA
3aKOHOMEPHOCTEN U POTUBOPEUN;

JIeNaTh BBIBOJIBI C HCIIOJb30BAHMEM 3aKOHOB JIOTUKH, EIYKTUBHBIX W HHAYKTHBHBIX
YMO3aKJIIOU€HU M, YMO3aKIIOUEHUH 110 aHAJIOT U Y,

IPOBOJUTH CAMOCTOSITEIbHO JOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKICHUH (IIpsAMBIE U
OT TPOTUBHOI0), BBICTpAaUBaTh APryMEHTALUIO, TMPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CYKJICHUS M BBIBOBIL;

BbIOMpaTh crmoco0 pemieHus ydeOHOW 3amadd (CpaBHHBATh HECKOJIBKO BapHUAHTOB
pelieHusi, BBIOMpATh HauOolee TMOAXOASIIMNA C y4ETOM CaAMOCTOSITEIHHO BBIIECICHHBIX
KPUTEPUEB).

ba3oBble ucciaenoBarebcKHe 1eiCTBUS:

HCIIOJB30BaTh  BONPOCBI  KAaK  MCCIEAOBATEIbCKUMA  MHCTPYMEHT  ITO3HAHUSA,
(hopMyIHpPOBaTH BOMPOCH], GPUKCUPYIOIIHME TPOTUBOPEUUE, TPOOJIEMY, YCTaHABIMBATh HCKOMOE
U JaHHOE, (HOPMUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3HIINIO, MHEHHE;

MPOBOAUTh CAMOCTOATEJIBHO CIUIAHUPOBAHHBIA AKCIEPUMEHT, HCCIEAOBaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MAaTeMaTHMUeCKOr0 OOBEKTa, SIBJICHHS, IMPOIECCa, BBISBICHUIO
3aBUCUMOCTEN MEXIY 00BbEKTaMH, ABICHUSMH, IPOLIECCAMU;

CaMOCTOSITENIFHO (POPMYITHPOBATH 0000IIIEHUS U BBIBOJBI 11O pe3yJIbTaTaM MPOBEAEHHOTO
HaOI0ICHNsI, MCCIIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTh MOJTYYCHHBIX PE3yJIbTaTOB, BBIBOAOB U
0000 11IEHNI;

IPOrHO3MPOBAaTh BO3MOYKHOE Pa3BUTHE MPOLECCA, & TAKIKE BbIABUTaTh MPEANOIOKEHUS O
€ro pa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ unpopmanueii:

BBISIBJIATH JeDUIIUTHI HH(DOPMAIINH, TaHHBIX, HEOOXOIUMBIX AJISi OTBETA HA BOIIPOC U JIJIS
pelIeHus 3a1a4H;

BbIOMpaTh WHGPOpPMAIIMI0 K3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMAaTHU3UpOBATh M HWHTEPIPETHPOBATh WHGOPMAIUIO pa3UYHBIX BUIOB H  (opMm
MPEACTABIICHUS;

CTPYKTYpPUpOBaTh  HMHGPOPMAILMIO, TPEACTABIATH €€ B  pPa3jMYHBIX  (opMax,
WJUTIOCTPUPOBATH TpaPUIeCKH;

OLIEHUBATh HAA&KHOCTh MH(OpPMALMU IO CAMOCTOSTENHHO C(HOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHunkaTUBHbIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHUS

OO0uenne:

BOCIIPUHUMATh M (JOPMYJIMPOBATH CY)KICHUS B COOTBETCTBHUH C YCIOBHSIMH M IEIISIMHU
o0IIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOK TOYKY 3PEHHS B YCTHBIX M ITHCBbMEHHBIX
TEKCTaxX, JaBaTh IMOSCHEHUS 10 XOJy pCeLICHUS 3aJa4yd, KOMMEHTHPOBATH IOJIyYCHHBIH
pe3yJbTar;

B XO0Jic OOCYXJICHHS 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKJIaeMOH TEMbI, MPOOJIEMBI,
pemaeMoii 3a/a4yu, BBICKA3bIBATh HJEU, HAICJICHHbIE HA TOMCK PEIICHUS, COMOCTABIATH CBOH
CYXKIICHUS C CYXJICHHUSIMH JPYTUX YYACTHUKOB JIUAJIOra, OOHApYKHBATh Pa3IMYME M CXOICTBO
MO3UIINH, B KOPPEKTHOH (opMe GOpMYITUPOBATH PA3HOIIACUS, CBOU BO3PaKCHHSI,



OpeACTaBATE PE3YJIbTAThl PCHICHUA 3aJavdu, SKCIICPUMCHTA, HCCICAOBAHUSA, IPOCKTA,
CaMOCTOATCIIbHO BBI6I/IpaTB q)OpMaT BBICTYIIJICHUSA C ytIéTOM 3aJa4 IMpe3CHTalunu U
0COOEHHOCTEN ayIUTOPUH.

PeryasiTuBHBIC YHHBeEpPCATbHbIE Yy4eOHbIE 1eiiCTBUSA

Camoopranuzanus:

COCTaBIISITh IUIAH, QJITOPUTM pEIIeHUs 3a/a4yH, BBIOMpATh CIOCOO peIIeHus ¢ y4&ToM
UMEIOINXCS PECypCcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTUPOBAThH
BapHaHTHI PElICHUI ¢ Y4ETOM HOBOW WH(OpMAIUH.

CaMOKOHTPOJIb, SMOIIHOHAJI bHbIN MHTEJJICKT:

BJIaJICTh HAaBBIKAMU TTO3HABATEILHON pepyIeKCHH KaK OCO3HAHUS COBEPIIAeMbIX JeHCTBHIA
U MBICIMTENIBHBIX IPOLIECCOB, HUX PE3YyJbTATOB, BIAAETh CIOCOOAMU CaMOIPOBEPKH,
CaMOKOHTPOJISA IIPOL[eCCa U Pe3ysIbTaTa PELUICHUS MATEMaTUYECKOM 3aa4H;

MPEIBUAECTh TPYAHOCTH, KOTOPBIE MOI'YT BO3HMKHYTb IIPU PELICHUU 3a7a4yd, BHOCUThb
KOPPEKTUBHI B JESITEIILHOCTh Ha OCHOBE HOBBIX OOCTOATEIbCTB, JaHHBIX, HAlIEHHBIX OILMOOK,
BBISIBJICHHBIX TPYAHOCTEH;

OLIEHMBAThb COOTBETCTBHE pe3yJbTaTa ILE€IM M YCIOBUSAM, OOBSACHATH IPUUYMHBI
JNOCTIDKEHHUST WM HEJOCTHKEHUS pEe3yJbTaTOB JEeSATENbHOCTH, HAXOAUTh OMIMOKY, IaBaTh
OLIEHKY MTPUOOPETEHHOMY OMBITY.

CoBMecTHas1 1eATEJIbHOCTD:

MOHMMATh M UCIOJB30BATh MPEUMYINECTBA KOMAHIHOW U MHAMBUAYAILHON paboThl mpu
pelieHuu y4yeOHBIX 3a/Jay, MPUHUMATHh I[€1b COBMECTHOW JEeATEIbHOCTH, IIJIAHHUPOBAThH
OpraHM3alMI0 COBMECTHOH pPabOThI, paclnpenensTh BUIbl padOT, JOrOBapuUBATHCS, OOCYKIATh
MIPOIIECC U Pe3yJIbTAT pabOoThI, 00001IATh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYIMIOBBIX GopMax paboThl (00CYKIeHUs, OOMEH MHEHHI, «MO3TOBbIE
LITYPMbI» WM HHBIE), BBINOJHATH CBOIO 4YacThb PabOTBl U KOOPAMHHMPOBATH CBOM JEUCTBUA C
JApYrUMH 4YJIEHAMM KOMAaH[bl, OIICHMBATh KadyeCTBO CBOEro BKJaja B OOIIMIl NMPOIYKT IO
KpUTEPUSM, CHOPMYJIMPOBAHHBIM Y4aCTHUKAMHU B3aUMOJCHCTBUS.

MNPEJIMETHBIE PE3YJIbTATDBI

K xonmy obydenuss B 10 kiaacce oOyyaroUmMiicsi MOIYYUT CIEAYIOLIME MpPeAMETHBIE
pe3yNbTaThl MO OTAEIBHBIM TeMaM paboueil mporpaMMbl yueOHOro Kypca «Anredpa W Hayaia
MaTEMaTUYECKOIO aHAIM3a»:

Yucia 1 BBIYHCICHUSA:

CBOOOJIHO ONEPUPOBATH MOHATHAMH: PAllHOHAILHOE YUCIIO, OECKOHEUHAs! TepUOJuIecKas
IpoOb, MPOLEHTHI, UPPALUOHATBHOE YHCIO, MHOXKECTBA PALMOHAIBHBIX W J1€HCTBUTEIbHBIX
YUCeJl, MOAYJb AEHCTBUTEIBHOT O YUCIIA;

OPUMEHSTh JPOOM W TPOIEHTHl IJ pElIeHUs MNPUKIAJHBIX 3a7ad M3 Pa3IHuHbIX
oTpacjel 3HaHUW U peaTbHON KU3HHU;

OPUMEHATh NPUOJIMKEHHBIE BBIYMCICHMS, MPABHIA OKPYIJIEHUS, NMPUKUAKY U OLIEHKY
pe3yibTaTa BbIYUCICHUI;

CBOOOJIHO OMEpPUPOBATH IOHSATHEM: CTENEHb C IIeNIBIM IOKa3aTelIeM, HCIOJIb30BaTh
NOAXOALTYI0 (OPMY 3alMCH JEHCTBUTENBbHBIX YHUCEN JUIsl PElICHUS MPAaKTUYECKUX 3ajad |
MIPEICTABICHNS TaHHBIX;

CBOOOJIHO OIEpUPOBATH MOHATHEM: aprU(PMETHUECKII KOPEHb HaTypaJbHOW CTEIEeHH;

CBOOOJIHO ONEPUPOBATH MOHSATHEM: CTEIIEHb C PAallMOHAJILHBIM ITOKA3aTENEM;



CBOOOJIHO ONEpUPOBATH MOHATUSAMH: JIOTapu(M uHcIa, AECATUYHBIE U HaATypaJbHbIE
aorapudmel;

CBOOOJIHO ONEpPUPOBATH MOHATUSMHU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCIOBOIO
apryMeHTa;

OIEepUpPOBaTh MOHATUIMU: APKCUHYC, APKKOCUHYC U apKTaHI€HC YHCIOBOI'0 apryMEeHTa.

YpaBHeHHs U HEPABEHCTBA:

CBOOOJIIHO  ONEpUpOBaTh  TOHATUSMHU:  TOXKAECTBO, YpaBHEHHE, HEPaBEHCTBO,
PaBHOCHJIbHBIE YPABHEHUS U YPABHEHUS-CIICICTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

NPUMEHSTh PA3JIMYHBIE METOMABl PEIICHHS pPalMOHAIBHBIX W JIPOOHO-PAIMOHAIBHBIX
YpaBHEHH, MPUMEHSTh METOJ] MHTEPBAJIOB JJIsl PELlIEHUs] HEPABEHCTB;

CBOOOZHO ONEpUPOBATH MOHATHUSAMH: MHOT'OWIEH OT OJHOW MEPEeMEHHOH, MHOT'OWIEH C
HeNbIMH KO3 PUIMEeHTaMH, KOPHM MHOTOWIEHa, IPUMEHSATh JelIeHHe MHOrOUYJeHa Ha
MHOTOUJIEH C OCTATKOM, TeopeMy be3y u reopemy Buera s pemenus 3anay;

CBOOOJHO OMEpPUPOBATH TMOHSATUSMHU: CHUCTEMa JIMHEHHBIX ypaBHEHHMH, MaTpuIa,
ONpENENUTENIb MAaTPUIBl 2 X 2 M €ro reOMETPUYECKHH CMBICH, HCIIOJIb30BaTh CBOWCTBA
onpeAenuTens 2 X 2 A BBIYUCICHHS €ro 3HAYCHUS, PUMEHATh ONpPEACIUTENN JIsl PEeIICHUs
CHUCTEMbl JIMHEWHBIX YPaBHEHUU, MOJEIMPOBATH peajbHbIE CHTYAallUH C MOMOIIBIO CHCTEMBI
JUHENHBIX YpaBHEHUM, HCCIEA0BaTh IOCTPOEHHbIE MOJEIM C T[OMOUIBI0 MATpULl H
olpeAenuTeNel, THTEPIPETUPOBATh OJYUEHHBIN PE3yNbTarT;

UCIOJIb30BaTh CBOMCTBA ACHCTBUIA C KOPHSMU JJI PeoOpa30BaHUs BbIPaKEHUM;

BBIIIOJIHATh NPeoOpa3oBaHUsl YHMCIOBBIX BBIPAXKEHHUH, COAEpXKAIIUX CTEHEHU C
paluoOHaIbHBIM [TOKA3aTeNIEM;

UCIO0JIb30BaTh CBOWCTBA JiorapudMOB U1 IpeoOpa3oBaHUsl  JOrapu(pMUYECKHX
BBIPAXKEHUI;

CBOOOJIHO  OINEpPHpPOBATh  MOHATHSAMHU:  HpPpAllMOHANbHBIC,  IOKAa3aTENbHBIE |
norapu(pMUYECKue ypaBHEHUS, HAXOAUTh X PEHICHHUS C TOMOIIBI0 PAaBHOCHIIBHBIX IEPEX0/I0B
WJIM OCYILIECTBIISS POBEPKY KOPHEH;

MPUMEHSATh  OCHOBHBIE TPHUTOHOMETpHUYECKHE (QOpMyIsl sl  TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPaKECHUH;

CBOOOJIHO ONEpUpoOBaTh MOHSATHEM: TPUTOHOMETPHUECKOE YpaBHEHHE, IPHUMEHSITh
HeoOXoauMbie (POPMYIIBI IS PEIICHUSI OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHCHHUIA,

MOJENMpPOBATh peaibHble CHUTYallMd Ha S3bIKe ajredpbl, COCTaBISATH BBIPAKEHUS,
YpaBHEHMs, HEPAaBEHCTBA 10 YCIOBUIO 3aJauM, HCCIEAOBATh IOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM allllapara ajaredopsol.

DOyHKUMU U rpadpuku:

CBOOOJIHO OMEpPUPOBATH MOHATHUSAMU: (YHKLHS, CIOCOOBI 3aJaHUs (YHKIHH, B3aUMHO
obOpatHble (DyHKUWH, KOoMMo3unus GyHKIUH, rpaduk (QyHKUIWU, BBIIONHATH 3JIEMEHTApHBIC
npeoOpa3oBaHus rpaduKoB HYHKIIHI;

CBOOOJIHO OMEpPUPOBATH TMOHSATHSAMH: OOJIACTH OMPEAEICHUS W MHOXECTBO 3HAYCHUU
GbyHkImMH, HyIM QYHKITMH, TPOMEKYTKH 3HAKOIOCTOSHCTBA,

CBOOOJIHO OIEpPUPOBATh TMOHATUSAMHU: YETHBIC U HEUETHBIE (YHKIUH, MMEPHUOIUYECKUE
GYHKIMH, TPOMEXKYTKM MOHOTOHHOCTH (YHKIIMH, MAaKCUMyMbl W MHHUMYMBI (YHKIIHH,
HauOoJbIlee U HauMEeHbIIIee 3HaueHNe (PYHKIIMU Ha TIPOMEKYTKE;

CBOOOJIHO OIEpUPOBATh MOHATHUSAMHU: CTeNeHHas (YHKUUS C HAaTypajJbHBIM U LIEJIbIM
nokaszateneM, rpaduk crenmeHHOW (YHKIMHM C HaTypalbHBIM M LIEJIBIM IOKa3aTeneMm, rpaduk
KOPHSI N-0if CTeNeHu Kak pyHKIMKU 0OpaTHOM CTENEeHU C HaTypaJbHbIM MTOKa3aTeleM;



OTepUpOBaTh MOHATUSMU: JIMHEWHAs, KBaJpaTW4yHAs WU JPOOHO-IMHEWHas (YHKIHH,
BBITIOJIHATD 3JIEMEHTAPHOE UCCIICIOBAHUE U TIOCTPOCHHUE UX TPa(UKOB;

CcBOOOJIHO OMEepUpOBATh MOHATUAMH: TOKa3aTelbHAs U Jiorapudmuueckas QyHKIIUH, UX
CBOMCTBA M rpaUKH, UCIIOIB30BATh UX I'PaUKU IS PEIICHUS YPAaBHEHU;

CBOOOJIHO OMEpPUPOBATH MOHSATHUSMH: TPUTOHOMETPUUYECKAs OKPYKHOCTH, OINpEIeTICHHE
TPUTOHOMETPUYECKUX (PYHKIIUN YUCIOBOT'0O apryMEHTa;

UCIONB30BaTh rpaduku (GYHKIUN AT MCCIENOBAaHUS MPOIECCOB U 3aBHCHUMOCTEH MpH
pellleHuu 3a1a4 U3 APYruX Y4eOHBIX MPEIMETOB M pPealbHON KHU3HHU, BBIPAXKATh (POPMYIaMH
3aBUCUMOCTH MEXAY BEIUYMHAMU;

Havana MmareMaTH4ecKoro aHajimsa:

CBOOOJIHO OIEPHPOBATHh TMOHATUSAMU: apuPMeETHYecKas M TeoMeTpudecKas MpOorpeccus,
0ECKOHEYHO YOBIBAIOIIAsl T€OMETPUYECKAsl IPOrPECCHs, IMHEWHBIH M SKCIOHEHIIMAIBHBIN POCT,
(dopmyIa CIOKHBIX MPOIEHTOB, UMETh MPEACTABIICHUE O KOHCTAHTE;

HCIIOJIb30BaTh MIPOrPECCUU JJIsl PELICHUS PEaIbHbIX 3a]1a4 IPUKJIAJHOIO XapaKTepa;

CBOOOJTHO  OMEPUPOBATH  IMOHATUAMH: IIOCIEAOBATEIBHOCTh, CHOCOOBI  3aJaHus
MOCJIEA0BATEIbHOCTEN, MOHOTOHHBIE U OIPAHUYEHHBIE MTOCIEN0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOKJICHUS MAaTEMAaTHUECKOr0 aHaIn3a Kak aHaiM3a 0ECKOHEUHO MaJbIX;

CBOOOJIHO OMEpPHPOBATH MOHSATUSAMU: HENpPEpPbIBHbIE (YHKIIMU, TOUYKU pa3pbiBa rpaduka
(YHKIIUY, aCUMIITOTHI TpaduKka QPyHKIIHNH;

CBOOOJIHO ONEpUPOBATh MOHSATHEM: (YHKIIHs, HEMpepbiBHAS HA OTpe3Ke, MPUMEHSTH
CBOMCTBA HENMPEPBIBHBIX (DYHKIUH JUII PEIICHHS 3a]1a4;

CBOOOJIHO OMEpUPOBATh TIOHATUSMHU: TI€pBas W BTOpas MPOU3BOAHBIE (YHKIIHH,
KacareyibHas K rpaduKy QyHKIUH;

BBIUKCIISITh MPOU3BOJHBIE CYMMBI, IMPOM3BEIEHUS, YAaCTHOIO M KOMIIO3HMIIMU JIBYX
(GyHKIHIA, 3HATh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHI;

UCIONB30BAaTh TEOMETPUUYECKUN W (PU3UYECKHI CMBICT TPOM3BOMHON Ui peUICHUs
3a7ad4.

MHo:xecTBa M J10TMKa:

CBOOOJIHO ONIEPHPOBATH MOHSATUSIMHI: MHOXECTBO, OIEPAINH HAJl MHO)KECTBAMU;

KCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapaT AJisl OMMCAHUS peajbHbIX MPOIIECCOB
U SIBJICHUU, TIPU PEUICHUH 3a7a4 U3 IPYTUX YUeOHBIX MPEAMETOB;

CBOOOJIHO OMEpUPOBATh MOHATHSAMH: OMNpEAeieHHe, TeopeMa, ypaBHEHHE-CIEeICTBUE,
CBOMCTBO MaTeMaTHYeCKOro oOBeKTa, JO0Ka3aTeNbCTBO, PABHOCHIIBHBIE YpaBHEHHS U
HEpaBEHCTBA.

K xouiy oOyuenus B 11 kiaacce oOy4yaroUmMiicsi MOJTYYUT CIEAYIOLIME MPEeAMETHBIC
pe3yNbTaThl O OTAEIBHBIM TeMaM paboueil mporpaMMbl yueOHOro Kypca «Anredpa W Hayana
MaTEMaTUYECKOIO aHAIM3a»:

Yucia 1 BIYMCJICHUS:

CBOOOJIHO OIEpUpOBaTh MOHATHSAMHU: HATypallbHOE H LEJ0€ YHCIO, MHOXECTBa
HaTypaJbHBIX U IEIBIX YK CEN, UCIOIb30BaTh MPU3HAKK JAeauMocTu 1enbix unucen, HOJl 1 HOK
HaTypaJibHBIX YU CEN JUIS PeIeHUs 3a/1a4, IPUMEHSATh alroputm EBkiuia;

CBOOOJIHO OIIEPHPOBATH MOHSATHEM OCTaTKa MO0 MOAYIIIO, 3alMChIBATh HATYpaIbHBIE YU CIIA
B Pa3JIMYHBIX MO3UIIMOHHBIX CUCTEMAX CUUCIICHUS;

CBOOOJTHO OMEPHPOBATH MOHSATHUSIMH: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMITJIEKCHBIX
YUCeJI, MPEJCTaBIATh KOMIUIEKCHBIC YHCJIA B aNre0panvecKkoil 1 TPUTOHOMETpUUecKon dopme,
BBITIOJIHATH apu(PMETHUECKHIE ONepallii ¢ HUMU U U300pakaTh Ha KOOPIUHATHON TIIIOCKOCTH.



YpaBHeHus M HEPpaBEHCTBA:

CBOOOJIHO  OIEPHPOBATh  IMOHATHSAMHU:  HpPpAlMOHANBHBIC,  IIOKA3aTCIBHBIE |
norapu(pMHUYECKUEe HEPaBEHCTBA, HAXOJIUTh WX PEHICHUS C IOMOIIBI0 PAaBHOCHJIBHBIX
MEePEeX0I0B;

OCYIIECTBJISATh OTOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUYECKOrO YpaBHEHUS;

CBOOOJIHO ONEPUPOBATH TOHSATHEM TPUTOHOMETPUUYECKOE HEPaBEHCTBO, MPUMEHSITH
HeoOXoauMbIe (POPMYIIBI JIsl pEIICHUs] OCHOBHBIX THIIOB TPUTOHOMETPUYECKIX HEPABEHCTB;

CBOOOJIHO OIIEPHPOBATH MOHSATHSIMHU: CHCTEMa U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB,
PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI-CIICICTBHS, HAXOUThH PEIICHUsI CHCTEMBI 1 COBOKYITHOCTEH
palOHANBHBIX, HMPPAIMOHANBHBIX, IMOKAa3aTeNbHBIX W JIOTApU(PMHUYECKHX YpaBHEHUU W
HEPaBEHCTB;

pemaTh panHoOHAIBHBIE, HpPPAIMOHANBHBIE, ITOKAa3aTeNbHbBIE, JOrapu(MUYECKHEe |
TPUTOHOMETPUYECKIE YPAaBHEHHSI 1 HEPABEHCTBA, COJIEPKAIIIE MOYIIH U TapaMETPhL;

MPUMEHATh TpaduuecKkue METOABI IS PEIICHUS yYPaBHEHUW M HEPaBEHCTB, a TaKKe
3a/1a4 ¢ mapamMeTpaMu;

MOJICJIMPOBATh pEAIbHBIC CUTyallUd HA S3bIKE aireOpbl, COCTABIATH BBIPAKECHHUS,
ypaBHEHHS, HEPAaBEHCTBA M WX CHUCTEMBI 1O YCJIOBUIO 3aJa4d, HMCCIEIO0BATh IOCTPOCHHBIC
MOJIENY C UCTIOJIb30BAaHUEM arIapaTa aareopbl, MHTEPIPEeTHPOBATh MOJYyYEHHBINA pe3ysbTar.

DyHKUMU U rpaduku:

CTPOHUTH TpaUKH KOMIO3UIMH (YHKIHH C TOMOIIBIO 3JIEMEHTAPHOTO MCCIEIOBAHUS U
CBOMCTB KOMITIO3UIIMH JIBYX (DYHKITU;

CTPOHTh TeOMeTpHueckue o0pa3bl ypaBHEHHMH U HEPAaBEHCTB HA KOOPIUHATHOMN
MJIOCKOCTH;

CBOOOTHO ONIEPUPOBATH MOHATUIMH: T'Pa(UKH TPUTOHOMETPUIECKHUX (DYHKITU;

IPUMEHSITh QYHKITUH JIJISI MOJCIIMPOBAHUS U HCCIIEIOBAHUS PEaTbHBIX MPOIECCOB.

Hayana MaTeMaTH4ecKOro aHAIN3a:

UCIOJIb30BaTh IPOW3BOAHYIO ISl HCCeNoBaHUS (YHKIMM HAa MOHOTOHHOCTH U
KCTPEMYMBI;

HAaXOJHUTh HAaUOOIbIIIee M HANMEHbIIIee 3HAUCHUS (DYHKITUU HETPEPHIBHOM HA OTPE3KE;

UCIIOJIb30BaTh MPOM3BOIHYIO JUIA HAXOXKICHUS HAWTYYIIEro PEIICHHs B MPUKIAJIHBIX, B
TOM YHCJI€ CONHMATbHO-Y)KOHOMHUYCECKUX, 3ajJadax, IS OMPEICIICHUS CKOPOCTH M YCKOPCHHUS
npoiiecca, 3aJaHHoro Gpopmysoi wim rpadukom;

CBOOOJIHO OMEpUPOBATH TMOHATHSMHU: IEepPBOOOpa3Has, ONpeneNEHHBIH HHTEerpa,
HaXOIUTh IEpPBOOOpPA3HbIE HJIEMEHTApPHBIX (YHKIHH M BBIUUCISATH HMHTErpas mo Gopmyse
HrroTona-Jleionuna;

HAXOJUTh TUIOLIA/IN TUIOCKUX (PUTYp B 0OBEMBI TEJl C MOMOIIBI0 HHTErpana;

UMETh MPEJCTABICHUE O MAaTEMAaTHUYEeCKOM MOJIETUPOBAHUU Ha MPUMEpPE COCTABICHUS
muddepeHmanbHbIX ypaBHEHUH;

pelaTh MpUKIagHbIC 337a4d, B TOM YUCIE COLHMAIbHO-3KOHOMHYECKOT0 U (PU3NYECKOTO
XapakTepa, Cpe/ICTBAMU MaTEeMaTUYECKOr0 aHaJH3a.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoJsinuecTBO yacoB DJIEKTPOHHbIE
11/-11 HauMeHoBaHMe pa3iejioB U TEM NPOrPaMMbl B Konrpoabnusie | IIpakruueckue (uudposbie)
cero paboThI padoThI o0Opa3oBareJIbHbIE
pecypcsbl
MHO0XX€ECTBO JEHCTBUTEIIBHBIX YUCEIL.
1 MHoroueHsl. PannoHalibHble ypaBHEHUS U 24 1 http://resh.edu.ru/
HepaBeHcTBA. CucTeMbl JIMHEWHBIX YpaBHEHUN
) @ynkuuu u rpapuku. CreneHHast yHKIUS ¢ 12 1 http://resh.edu.ru/
LIEJIBIM ITOKA3aTeIIEM
3 ApupmeTnueckuii KOpeHb N-0i CTereH!. 15 1 http://resh.edu.ru/
WppanunoHanbHble ypaBHEHUS
4 [TokazatenbHas ¢pyHkius. [TokasaTenpHbIC 10 1 http://resh.edu.ru/
ypaBHEHUS
5 Jlorapudmuueckas GyHkius. Jlorapudmudeckue 18 1 http://resh.edu.ru/
ypaBHEHUS
6 TpuroHoMeTpuyecKre BoIpaKeHUsI U ypaBHEHUS 22 1 http://resh.edu.ru/
7 [TocnenoBaTeIbHOCTH U MPOTPECCUU 10 1 http://resh.edu.ru/
8 HenpepsiBuble pyHkuuu. [Iponszsognas 20 | http://resh.edu.ru/
9 HOBTOPGHH@, 0000IIIeHNE, CUCTEMATH3AIIHS 5 1 hitp://resh.cdu.ru/
3HAaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 9 0



http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/
http://resh.edu.ru/

11 KJIACC

KounuyecTBo yacos JIEKTPOHHBIE
Ne HanmeHnoBaHue pa3aesoB U TeM (uudposbie)
Konrpoasbnsbie | IlpakTuyeckue
n/n NPOrpaMMsl Bcero 6 6 o0pa3oBaTe/bHbIEC
padoTHhI padoThI pecypebi
UccnenoBanmne QyHKIUH € TOMOIIBIO http://resh.edu.ru/
1 . 22 1 :
MIPOU3BOJTHOMN http://www.ege.edu.ru/
http://resh.edu.ru/
2 [TepBooOpa3Has U UHTErpa 12 1 http://www.ege.edu.ru/
I'paduku TpuroHomeTpuuecKux GyHKIUH. http://resh.edu.ru/
3 14 1
TpuroHoMmerpuyeckrue HepaBeHCTBA http://www.ege.edu.ru/
HppannoHanpHble, IOKa3aTEIbHBIE U http://resh.edu.ru/
4 24 1 :
norapuMUYECKHE HEPAaBEHCTBA http://www.ege.edu.ru/
http://resh.edu.ru/
5 Kommnekchblie uncna 10 1 http://www.cee.edu.ru/
http://resh.edu.ru/
6 HatypanbHble u 1ienble uncia 10 1 hitp://www.cge.edu.ru/
p | oo o oo | 1
. p http://www.ege.edu.ru/
yYpaBHEHUI
http://www.fipi.ru/
8 3azatu ¢ napameTpamn 16 ! http://www.ege.edu.ru/
[ToBTOpEHue, 0600IIeHNE, CUCTEMATH3AIUS http://www.fipi.ru/
9 M 16 2 :
3HAHUH http://www.ege.edu.ru/
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0



http://resh.edu.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
http://www.ege.edu.ru/
http://resh.edu.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/
http://www.fipi.ru/
http://www.ege.edu.ru/

ITOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
Ne KoaudecTBO 4acos
Tema ypoka
n/n Bcero
1 MHo)kecTBO, Onepany HaJl MHO)KECTBAMHU U UX CBOWCTBA 1
2 Juarpammsl Diinepa-Benna 1
3 [IpuMeHeHne TEOPETUKO-MHOXKECTBEHHOT' O anmnapara Jiis |
peuieHus 3aaa4y
4 Pannonansabie yncna. OOBIKHOBEHHBIE U AECATHYHBIE APOOH, |
MPOLIEHTHI, 0ECKOHEUHBIE MEPUOINIECKUE APOOH
5 PanmonanbHbie uncna. OOBIKHOBEHHBIE M IECATHYHBIE TPOOH, |
MIPOLIEHTHI, 0ECKOHEUHBIE MEPUOIUIECKUE TPOOH
6 [IpumeHenune apoOeit 1 MPOIEHTOB JJIs PEIICHUS] TIPUKIIaTHBIX |
3a1aq
7 [Ipumenenue apobOeit v MPOIEHTOB JIs PEUICHHS TTPUKIIATHBIX |
3amaq
g HelicTBuTenbHbIC Yncia. PallnoHalbHbIE U UppPALIMOHAIbHBIE |
qHcia
9 ApudmMeTnueckue orepauu ¢ e CTBUTEIbHBIMUA YUCIaMHU 1
10 Moayb 1eMCTBUTEIBHOTO YKCIa U €ro CBOMCTBA 1
11 [TpubnmxEHHBIC BEIYUCIICHHUS, TTPAaBUIIa OKPYTJICHUS, IPUKUIKA U |
OILICHKAa pe3yJibTaTa BHIYUCICHUM
12 OCHOBHBIC METO/IbI PEIICHUS IEIBIX M IPOOHO-paIliOHATBHBIX |
YpaBHEHHUI U HEPABEHCTB
13 OCHOBHBIE METO/IBI PEIICHUS IEIBIX B IPOOHO-pAIMOHATBHBIX 1
YpaBHEHHI U HEPABCHCTB
14 OCHOBHBIE METO/IbI PELIECHUS I[E€TBIX U IPOOHO-pAIlMOHATBHBIX |
YpaBHEHHUI U HEPABEHCTB
15 MHorousieHsl OT OJJHOW NepeMEHHOM. /lesieHne MHOrowieHa Ha |
MHOTro4JieH ¢ octaTkoM. Teopema bezy
16 Muorounens! ¢ nenasiMu kodpdunuentamu. Teopema Bueta 1
17 Pemienne cucreM JIMHENHBIX ypaBHEHUN 1
18 Peuienue cucreM JTUHEHHBIX YpaBHEHU I 1
Marpuia cucTeMbl JUHEHHBIX ypaBHEHHI. OnpenennTenb
19 MaTpHIbl 2X2, €r0 T€OMETPUYECKUI CMBICI U CBOMCTBA; 1
BBIYMCIICHHE €r0 3HAUCHUS
20 Omnpenenurens MaTpULbl 2X2, €r0 FT€OMETPUUECKUIM CMBICT U |
CBOMCTBA; BRIYUCIICHHUE €0 3HAUCHUS
1 [IpumeHenue onpenenuTes sl PEIICHUs] CUCTEMbI JIMHEHHBIX |
ypaBHEHUM
2 Pemenue nmpukaaaHbIx 337124 ¢ IOMOMIBIO CUCTEMBI JIMHEUHBIX |

YPaBHEHUI




Pemenue IMPUKJIAAHBIX 3a/1a4 C IIOMOIIbIO CHUCTCMbI JIMHEHUHBIX

23 .
ypaBHEHUI

24 Kontponbhas pabota: "PanuoHanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX YpaBHEHUN"

75 ODyHKIMSA, CIOCOOBI 3a1aHus GyHKIIMUA. B3auMHO oOpaTHbIE
¢bysakmnn. Komnosumus GyHKImit

26 I'paduk dpyHkimu. DnemeHTapHble MpeoOpa3zoBaHus rpaQUKoB
GbyHKIHiA

7 Ob6nacTb onpenenaeHus 1 MHOXKECTBO 3HaueHui ¢pyHkiuu. Hymu
¢byukuun. [IpoMexyTku 3HaK TOCTOSTHCTBA

)3 Yérnnlie n HeuétHble QyHKIMH. [lepuoandeckue GyHKINN.
[TpoMexyTKH MOHOTOHHOCTH (DYHKIIHH

29 MaxkcuMyMbl 1 MUHUMYMBI (pyHKInU. HanGonbmee u
HalMeHbllIee 3HaueHHe (PyHKIMU Ha IPOMEXYTKE

30 Jlunelinas, KBaJpaTu4yHasi U APOOHO-TMHENHHAas QyHKIUN

31 DreMeHTapHOe HCCIIeJOBaHNE U TOCTPOSHHUE T'PapUKOB ITUX
byHKIMiA

39 DneMeHTapHOe UCCIIEJOBAHNE U TIOCTPOEHUE TPaPUKOB ITUX
GbyHKIUH

33 Creneds ¢ neasIM nokasareieM. buaoMm Herotona

34 Crenensb ¢ nensiM nokasareneMm. bunom Herotona

35 CrenenHast QyHKIUS C HATYPaJbHBIM U II€JIbIM TToKa3aTeneM. Eé
CBOMCTBa U rpaduk

36 Kontponbshas pabota: "Crenennas pynkuus. E€ cBolicTBa u
rpadux"

37 ApupmeTrnuecKrii KOpeHb HATYPaJbHOM CTENEHU U €ro CBOHCTBA

38 ApudmeTnueckuit KOpeHb HaTypaJbHOM CTENEHH U €r0 CBOICTBa

39 [Ipeobpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKAIINX CTENIEHN U
KOpHHU

40 [Ipeobpa3oBaHus YUCIOBBIX BBIPAXKEHUH, COAEPKAIINX CTENEHU U
KOpHHU

41 ITpeoGpa3oBaHus YMCIOBBIX BEIPAXKEHUH, COJEPKAIIMX CTEIIEHU U
KOPHU

47 Wppanunonanbasie ypaBHeHUS. OCHOBHBIE METO/IbI PELICHHUS
UppanoHaJIbHBIX YPaBHEHUN

43 Wppanuonanbaslie ypaBHeHUS. OCHOBHBIE METO/IbI PELIEHHUS
UppalOHaIbHBIX YPAaBHEHUN

44 Wppanmonanbasie ypaBHeHUs. OCHOBHbBIE METO/IbI PELICHHS
UppalnoHaIbHbIX YpaBHEHUN

45 PaBHOCHIIBHBIE ITEPEXO/IBI B PELIEHUN UPPAL[1OHAIBHBIX
YPaBHEHUI

46 PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH UPPALl OHAILHBIX

ypaBHEHUM




PaBHOCUIBEHEIE MNEpEXOoabl B pCHICHUU HppalliOHAJIbHBIX

47 y 1
ypaBHEHUI

43 PaBHOCHIIBHBIE TTEPEXO/IbI B PELIEHUN UPPALlOHATBHBIX !
ypaBHEHUI

49 CaolicTBa 1 rpaduK KOpHS N-OW CTEIEHU Kak (QYHKIIMH 00paTHOU 1
CTEIIEHHU C HATypaJIbHBIM [TOKa3aTeleM

50 CaoiicTBa 1 rpaduk KOpHS N-0if cTerneHu Kak QyHKIUU 00paTHOM |
CTEIIEHHU C HaTypaJIbHBIM [1OKa3aTeNeM

51 Kontponbhas padota: "CpoiicTBa 1 rpadyK KOpPHS N-0i CTEMEHH. 1
UppanuonansHubie ypaBHeHUA"

52 Crenenb ¢ pallMOHaIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA 1

53 Crenens ¢ paloHaJIbHBIM MOKa3aTeIeM U €€ CBOMCTBA 1

54 Crenenb ¢ pallMoOHaJIbHBIM MTOKa3aTeIeM U €€ CBONCTBA 1

55 [TokaszatenbHas GyHKIMs, €€ CBOMCTBA U rpadux 1

56 Hcnonp3zoBanue rpapuka GyHKIUU A peLIeHUs] ypaBHEHUN 1

57 Hcnonws3oBanue rpaduka GyHKIUU A7 peIICHHs YpaBHEHUN 1

53 [ToxazaTenbHble ypaBHeHMs. OCHOBHBIE METO/Ibl PEIIEHUS !
[IOKa3aTeNIbHbIX YPAaBHEHUN

59 [Toka3zaTenbHble ypaBHeHHs. OCHOBHBIC METO/IbI PEIICHUS 1
I0KA3aTeJIbHBIX YPaBHEHUM

60 [TokazaTenbHble ypaBHEHMs. OCHOBHBIE METO/Ibl PEIIEHUS 1
MOKa3aTeNIbHBIX YPaBHEHUN

61 Kontponbshas padota: "Iloka3zarensHas Gpynkuus. [lokazaTensHbie |
ypaBHeHHS"

62 Jlorapudwm uncna. ColicTBa Jiorapudma 1

63 Jlorapudm uncna. CBoiicTBa norapudma 1

64 Jlorapudwm uncna. ColicTBa Jiorapudma 1

65 JlecsiTuyHbIEe M HATYpaJbHBIE JOrapy (pMbI 1

66 JlecsaTHYHBIC U HATYpaJbHBIC JIOTapu (PMBI 1

67 [IpeobpazoBanue BbIpaXEHUH, COEepKALIMX JorapudMbl 1

68 [IpeobpazoBanue BeIpaKEHUN, COEPHKAIIUX JIOTapHU(PMBI 1

69 [IpeobpazoBanue BeIpaKeHUH, COEpKALIUX JIOTapU(PMBI 1

70 Jlorapudmuyeckas QyHkius, e€ CBOMCTBA U Tpaduk 1

71 Jlorapudmuyeckas pyHKIMs, €€ cBOcTBa U rpaduk 1

72 Hcnonb3oBanue rpaduka GyHKIIUU I PEIICHUS YpaBHEHUI 1

73 Hcnonb3zoBanue rpadpuka GyHKIUHU IS peLIeHUs] ypaBHEHUH 1

74 Jlorapupmuyeckue ypaBHeHHsl. OCHOBHBIE METO/IbI PEIIEHUS 1
Jorapu(pMUYEecKiX ypaBHEHUN

75 Jlorapudmuyeckne ypaBHeHH. OCHOBHBIE METO/IbI PEIIECHUS |
Jorapu(pMUYECKUX YpaBHEHUH

76 Jlorapupmudeckue ypaBHeHHs. OCHOBHBIE METO/IbI PEIICHUS :

Jorapu(pMUYEecKiX ypaBHEHUN




PaBHOCUIBEHEIE IepexXoabl B PCUICHUHU J'IOFapI/I(bMI/I‘leCKI/IX

77 . 1
ypaBHEHUI
73 PaBHOCHIIBHBIE TEPEXO/IBI B PEILIEHUU JIOTapU(PMUYECKUX |
ypaBHEHUI
79 KonTponbsHas padora: "Jlorapudmudeckast GyHKITHS. 1
Jlorapudmuyeckue ypaBHeHHUS"
80 CuHYyC, KOCUHYC, TAHI'€HC U KOTAaHT'€HC YUCJIOBOI0 apryMEHTa 1
81 CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC YHCIIOBOrO apryMeHTa 1
82 ApKCHHYC, apKKOCUHYC U apKTAHT€HC YUCJIOBOI'O apryMeHTa 1
83 APpKCHHYC, apKKOCUHYC U apKTAHT€HC YUCJIOBOI'O apryMEHTa 1
%4 Tpuronomerpuueckasi OKpy>KHOCTb, ONIPEAEIICHUE |
TPUTOHOMETPUYECKUX (PYHKLIUH YMCIOBOIO apryMeHTa
g5 Tpuronomerpuieckasi OKpy>KHOCTb, ONIpeesIeHUuE |
TPUTOHOMETPUYECKUX (PYHKIIMI YUCIOBOT O apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUY ECKUE (HOPMYJIbI 1
87 OCHOBHBIC TPUT'OHOMETPHUECKUE (HOPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUY ECKHE (HOPMYJIbI 1
89 OCHOBHBIE TPUTOHOMETpUYECKHE (HOPMYITBI 1
90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHH 1
91 [IpeobpazoBaHue TPUTOHOMETPUIECKIX BBIPAKEHHH 1
92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHH 1
93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
94 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
95 Pemenue TpuroHomMeTpUUECKUX ypaBHEHU N 1
96 Pemnienne TpUroHOMeTpUYECKUX YPaBHEHUN 1
97 Pemenue TpuroHOMETpUYECKUX yPaBHEHUI 1
98 Pewienue TpUroHOMETPUUECKUX YpPaBHEHUU 1
99 Pemenue TpuroHOMETpUYECKUX yPaBHEHUN 1
100 Peuienne TpUroHOMETPUUECKUX YpaBHEHUM 1
101 Kontponbhas paborta: "Tpuronomerpudeckue BIpaKeHUS U |
TPUTOHOMETPUYECKHE YpaBHEHUA"
102 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATENbHOCTEH. 1
MeToa MaTeMaTH4ECKON MHIYKIIUH
103 MOHOTOHHBIE U OIpaHUYEHHBIE MOCIEA0BAaTENBHOCTU. M cTopus |
aHaiM3a OECKOHEYHO MaJbIX
104 Apudmerrnueckas mporpeccus 1
105 ['eomeTrpuueckas mporpeccust 1
106 BbeckoneuHo yOBIBaromias reoMeTprueckas Iporpeccus 1
107 Cymma GeckoHeuHO yOBIBaOIIIEH TeOMETPUIECKON TPOr PECCU 1
108 JInHenHbIN 1 DKCIIOHEHIMaIbHBIN pocT. Yucio e. Popmyna 1
CIIO’KHBIX ITPOLIEHTOB
109 JIMHENHBIN U 3KCIIOHEHIMANIBHBIN pocT. Yucio e. Popmyna 1




CJIOXKHBIX ITPOLICHTOB

Hcnone3oBanne nporpeCCruu AJjisd peuICHUs pCaJIbHbIX 3aaa4

110 1
MIPUKJIAJTHOTO XapaKTepa
111 KonTponbsHas pabora: "IlociaenoBaTeabHOCTH B Iporpeccun” 1
112 HenpepsiBHbIE QYHKIIMHN U UX CBOWCTBA 1
113 Touka pa3pbiBa. ACUMITOTHI TPaPUKOB (YHKIIHIA 1
114 CpoiicTBa QyHKIMI HEMPEPHIBHBIX HAa OTPE3KE 1
115 CaoiicTBa (yHKIHI HEMPEPHIBHBIX HA OTPE3KE 1
116 Metoa MHTEpBAJIOB IS PELLECHUS] HEPABEHCTB 1
117 Meron HHTEpPBAIIOB JJIS PELICHNUS HEPABEHCTB 1
118 Meton MHTEpBAJIOB IS PELLEHUS HEPABEHCTB 1
119 [IpuMeHeHuEe CBOWCTB HENPEPBIBHBIX (PYHKIMH JUIs pEeIIeHUs |
3a1a4
120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX (PYHKIMH JUIs pEeIIeHUs |
3a1a4y
121 [TepBas 1 BTOpas mpou3BOIHbIC QYHKIIUU 1
122 Onpenenenne, reOMETPUYECKUI CMBICI TPOU3BOJHOU 1
123 Omnpenenenue, GU3HUECKUN CMBICI TPOU3BOIHOM 1
124 VYpaBHeHUE KacaTenbHOM K rpaduky QyHKIUU 1
125 YpaBHEHUE KacaTeNbHOH K rpaduKy QyHKIHH 1
126 [IponzBoaHbIE 2JIEMEHTAPHBIX (QYHKIUI 1
127 [Tpon3BoaHBIE 2JIEMEHTAPHBIX (QYHKITUI 1
128 [Ipon3BoHast CyMMBI, TPOU3BEIEHUS, YaCTHOIO ¥ KOMIIO3UIIUU |
byHKIUH
129 [Ipon3BoaHast CyMMBI, TPOU3BEIEHUS, YACTHOIO ¥ KOMIIO3ULIUU |
byHKIHiA
130 [IpousBoaHas cymMMbl, IPOU3BEAEHUS, YACTHOI'O U KOMIIO3ULIUU |
byHKIMiA
131 KonTtponbsnas pabora: "IIpounszBoanas" 1
132 [ToBTOpEeHue, 00600IIeHIE, CHCTEeMaTH3alus 3HAaHUH: "YpaBHeHHS " 1
133 [ToBTOpenue, 0600meHNe, cuctemMaru3anus 3HaHui: "OyHkuun" 1
134 Hrorosast KOHTpoIbHAS paboTa 1
135 Hrorosas koHTpOIBHAS paboTa 1
136 [ToBTOpEHue, 0000IIeHNE, CUCTEMAaTH3AIUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
11 KJIACC
No KoaudecTBO 9acoB
Tema ypoka
n/n Bcero
1 [TpumeHeHnne Nponu3BOAHOM K HCCIEAOBAHUIO GYHKINI HA 1




MOHOTOHHOCTb U 3KCTPEM YMbI

[TpumMeHeHue NPON3BOIHOM K UCCIIEA0BAaHUIO (PYHKIIMM Ha

2 MOHOTOHHOCTb U 3KCTPEMYMBbI

3 [TpumMeHeHne TpOr3BOIHON K HCCIICAOBAaHNIO (PYHKITUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

4 [TpumMeHeHue MPOU3BOIHOM K UCCIIEA0BAHNIO PYHKINN Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

5 [TpumMeHeHue TPON3BOTHON K UCCIICAOBAHHUIO (PYHKIIHIA Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

6 [TpumeHeHne NpOoN3BOAHOM K HCCIEAOBAHUIO GYHKINH HA
MOHOTOHHOCTb U 3KCTPEMYMBI

7 Haxoxxaenue HanOOoMbIIEro 1 HAMMEHBIIETO 3HAYEHUS
HENpepbIBHON (YHKIIMH HA OTpe3Ke

g Haxoxxaenue HanOoblero 1 HaMMEHbUIEro 3Ha4eHus
HeNpepbIBHOM (YHKIIMM HA OTpE3Ke

9 HaxoxaeHue HanOonb1Iero 1 HAMMEHbIIEro 3Ha4YEHHs
HENpPEepbIBHON (PYHKIIMHN HA OTpe3Ke

10 Haxoxxaenue HanOoIbLIEro 1 HAMMEHBIIETO 3HAYEHUS
HeNpepbIBHOM (PYHKIIMU HA OTpE3Ke

1 HaxoxxaeHue HauOoJIbIIEero 1 HAaMMEHbUIEr0 3Ha4EeHUs
HENPEPhIBHON (PYHKIIMH HA OTpE3Ke

12 Haxoxxaenue HanOOoMbIIEro 1 HAMMEHBIIETO 3HAUEHUS
HeNpepbIBHOM (PYHKIIMM HA OTpe3Ke

13 IIpuMeHeHn e MPOU3BOIHON I HAXO0XKAECHNS HAMTYUILEr O
pelleHNus B IPUKIAAHbIX 3a/1a4ax

14 [TpumeHeHue MPON3BOIHOM I HAXOXKEHUS HAUITYYIIIeT O
peleHus B MPUKIIaJAHBIX 3a/1a4ax

15 [Ipumenenue nponu3BOIHOMN AJIsI ONIPEIENIEHUs] CKOPOCTH U
YCKOpEeHUs npolecca, 3aJaHHOro GopMyJioi wim rpagukom

16 IIpumenenue npou3BOIHOMN AJIsI ONIPENEIIEHUS CKOPOCTH U
YCKOpEHHUS Ipoliecca, 3aJaHHoro (popmysoi mim rpadgukom

17 Kommosunus ¢pyHKIum

18 Kommnozunms GpyHkumit

19 Komnosumus GyHkunii

20 ['eomerpuueckue 06pa3bl ypaBHEHUI Ha KOOPAMHATHOM
IIJIOCKOCTH

)1 ['eomeTrpuueckue oOpa3bl ypaBHEHUH Ha KOOPAUHATHON
IJIOCKOCTH

2 KontponeHas pabora: "MccnenoBanue QyHKIUN C TOMOIIBIO
IPOM3BOIHON"

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IEPBOOOPA3HBIX

4 [TepBooOpa3Hbie aneMeHTapHbIX QyHKIMHA. [IpaBuna HaxoxIeHUS

nepBoo0pa3HbIX




[TepBooOpa3Hbie aneMeHTapHbIX QyHKIMiA. [IpaBuna HaxoxaeHus

25 1
epBOOOPa3HBIX

26 WHterpain. I'eomeTpru4eCcKuil CMBICI HHTErpaJia 1

7 Beruucienue onpenesiéHHoro uHTerpaina no gopmyine Herotona- |
JleitOHuna

73 Brruncnenue onpenenéHHoro nurerpaia mno ¢popmyne Herorona- |
JleliGHuna

29 ITpumeHeHne UHTErpaa 11 HaX0KIEHUS II0MAAeH MIIOCKUX
uryp 1

30 ITpumeHeHue UHTErpaa s HaX0KeHUsI 00bEMOB |
reOMEeTPUYECKUX TEIN

31 [Tpumeps! pemienuit nudpepeHanIbHbIX ypaBHEHUN 1

32 [Tpumepsl pemenuil 1udpepeHaibHbIX ypaBHEHUN 1

13 Marematndeckoe MOIEIMPOBAHNE PeaIbHbIX IIPOLIECCOB € |
noMoubio 1uddepeHnanbHbIX YpaBHEHUH

34 KontponpHas pabora: "[lepsooOpa3Has u uarerpan” 1

35 Tpuronomerpuueckue QyHKIMH, UX CBOWCTBA U IpauKu 1

36 Tpuronomerpuueckue QyHKLIUHU, X CBOICTBA U rpaduku 1

37 Tpuronomerpudeckre QyHKINU, UX CBOWCTBA U rpaduKu 1

38 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U rpaduku 1

39 Tpuronomerpudeckrne QyHKINHU, UX CBOMCTBA U rpaduku 1

40 OT100p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUH C TTOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTHU

41 OT100p KOpHEN TPUTOHOMETPHUUECKUX YPAaBHEHHH C TOMOLIbIO |
TPUTOHOMETPUYECKON OKPYKHOCTU

47 OTt60p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUN C TTOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTU

43 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN € ITOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTU

44 Petienrie TpUroHOMETpUUECKUX HEPABEHCTB 1

45 Pemenune TpUrOoHOMETPUYECKUX HEPABEHCTB 1

46 Perienrie TpUroHOMeTpUUECKUX HEPABEHCTB 1

47 Pemenune TpUrOHOMETPUYECKUX HEPABEHCTB 1

43 KontponpHas pabora: "I'paduku TpuroHomeTpudeckux QpyHKIui. |
Tpuronomerpruueckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PELICHUS ITOKA3ATEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PELICHUS ITOKA3aTEIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METOABI PELICHUSI 10KA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI PELIECHUS ITOKA3AaTEIbHBIX HEPAaBEHCTB 1

53 OCHOBHBIE METOABI PELICHUS JIOTapU(PMHUUECKUX HEPABEHCTB 1

54 OCHOBHBIE METOBI PELICHHS JIOrapu(PMHUUECKUX HEPABEHCTB 1

55 OCHOBHBIE METO/BI PELIECHUS JIOTapU(PMHUUECKUX HEPABEHCTB 1




56 OCHOBHBIE METO/IbI PEIICHUS JTOrapU(PMUIECKUX HEPABEHCTB 1
57 OCHOBHbIE METO/BI PELICHUS HPPALIMOHAILHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/IbI PELIECHUSI UPPALIMOHAIILHBIX HEPABEHCTB 1
59 OCHOBHBIE METOJIbI pELIEHUS UPPALMOHAIBHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/IbI PELIECHUSI UPPALIMOHAIILHBIX HEPABEHCTB 1
61 I'paduueckrie MeTONIbI PELICHUS UPPALIMOHAIBHBIX YpaBHEHUI 1
62 ['paduueckrie MeTONBI pelIeHUs UPPALIMOHATLHBIX YPaBHEHHIMA 1
63 I'paduueckrie METOIbI pelIeHUs TOKa3aTeIbHBIX YPaBHEHUN 1
64 I'padpuueckrie MeTONIbI peLIeHNs [T0Ka3aTEIbHBIX HEPAaBEHCTB 1
65 ['paduueckrie MeTOIbI pelieHns JorapupMIUUEeCKUX ypaBHEHHH 1
66 I'paduueckrie MeTOIbI pelIeHns JorapupMUUECKUX HEPABEHCTB 1
67 ['paduueckrie MeTobl penieHrs JorapupMUIECKUX HEPaBEHCTB 1
63 ['pacdmueckre MeTobI pelIeHUs TOKA3aTENbHBIX U 1
Jorapu(pMUYECKUX ypaBHEHUN
69 I'paduueckrie MeTO/IbI PELLICHUS T0KA3aTEIbHBIX U |
norapu(pMUYECKUX ypaBHEHUIN
70 ['paduueckrie METONIbI peUIeHUs TOKa3aTEIbHBIX U ]
norapu(pMUYECKUX HEPaBEHCTB
71 I'paduueckrie MeToIbl pelIeHUs [T0Ka3aTeIbHBIX U |
norapu(pMUYECKUX HEPABEHCTB
79 KonTtponwsHas padora: "MppanuonaibHbie, TOKa3aTENbHbIE U 1
norapuMUYECKHE HepaBeHCTBA"
7 KommiekcHble uncna. Anredpanyeckas U TpPUTOHOMETPUYECKAsT |
(dopMBI 3anMcH KOMITJIEKCHOTO YKciia
74 Kommnekchblie uncna. Anredpandeckas ¥ TPUTOHOMETpHUUECKast |
(GopMBbI 3a1Mcy KOMILJIEKCHOTO YKciia
75 ApudmeTrueckre ornepaiui ¢ KOMIUIEKCHBIMU YHCIIaMH 1
76 ApupmMernueckue ornepanuu ¢ KOMIJIEKCHBIMU YU CIIAMU 1
77 N300paskeHne KOMIUIEKCHBIX YMCENT Ha KOOPAMHATHOM TIJIOCKOCTH 1
78 N300paxeHrne KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHON MIJIOCKOCTH 1
79 ®opmyna Myaspa. Kopau n-oii cTeneHu u3 KOMIIJIEKCHOTO YUCIia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHu u3 KOMILUIEKCHOIO YHCIIa 1
81 [TprMeHeHu e KOMIIEKCHBIX UM CeN IS pelieHus] PU3NIEeCKUX U 1
reOMETPUYECKUX 3a]1a4
82 KonTponbnas pabora: "Kommnnekcusie urcia" 1
83 HarypanbHble u 11€7b1e uncia 1
84 HarypanbHble u 11€7b1e yncia 1
85 [IpumeHeHue NpU3HAKOB JIETMMOCTH LIEJIbIX YUCET 1
86 [IpumeHeHue NpU3HAKOB JIETMMOCTH LIEJIbIX YUCET 1
87 [Ipumenenue npuzHakoB aenumocTu nensix yucesn: HOJ u HOK 1
88 ITpumenenue npusHakoB genuMocty nensix uucen: HOJl u HOK 1
89 [TpuMeHeHue MPU3HAKOB JEIUMOCTH LEIBIX YUCEN: OCTATKH 110 1




MOJTYJIFO

HpI/IMCHeHI/Ie IMPU3HAKOB ACJIMMOCTH L CJIbIX YUCCII: OCTAaTKH 11O

90 1
MOJYJIIO

01 ITprMeHeHn e NPU3HAKOB JENMMOCTH LEJIbIX YUCEN: aJITOPUTM 1
EBximza a1 pemeHus 3a4ad B LENbIX YUCIIAaX

92 KonTponwsnas padora: "Teopus nensix yucen" 1

93 Cucrema 1 COBOKYITHOCTb ypaBHEHU. PaBHOCHIIbHBIE CHCTEMBI U 1
CUCTEMBI-CIIEICTBUS

94 Cucrema u COBOKYITHOCTb yYpaBHEHUN. PaBHOCHIIbHBIE CUCTEMBI U 1
CUCTEMBI-CIIEICTBUS

95 OCHOBHBIE METOABI PELICHHS] CUCTEM U COBOKYITHOCTEH 1
palMoHANbHBIX YpaBHEHUN

96 OCHOBHbIE METOABI PELICHUS CUCTEM U COBOKYITHOCTEH 1
UppaloHaJbHbIX YPaBHEHUN

97 OCHOBHBIE METOABI PELIEHHS CUCTEM M COBOKYITHOCTEN ]
[IOKa3aTeJIbHBIX YpaBHEHUN

03 OCHOBHBIE METOJIbI PELIEHUS CUCTEM U COBOKYITHOCTEHN 1
ITOKA3aTeNbHBIX YPABHEHUI

99 OCHOBHBIE METOABI PELIEHHSI CUCTEM M COBOKYITHOCTEM 1
Jorapu()MUYECKUX YpaBHEHUH

100 OCHOBHBIE METO/IbI PELIEHUS CUCTEM U COBOKYITHOCTEN |
Jorapu(pMUYECKUX ypaBHEHUN
ITpuMeHeHue CUCTEM K PEIIEHNI0 MaTeEMaTUUECKUX 3aa4 U 3a7a4

101 U3 Pa3IMYHBIX 00JIacTell HAYKU U peaTbHOMN KU3HH, 1
MHTEpIpETaLUs NOJYyYEHHBIX PE3yIbTaTOB
[TpumMeHeHue CHUCTEeM K PEIICHUI0 MaTeMaTUYECKUX 3a/1ay U 3a/1a4

102 U3 Pa3IMYHBIX 00JacTell HAyKu U peaibHOM KU3HH, 1
MHTEpIpETALNs OJYyYEHHBIX PE3yIbTaTOB
ITpruMeHeHn e HEPAaBEHCTB K PEIIEHUI0 MATEMAaTUYECKUX 3a1a4 U

103 3aJ1a4y U3 pa3jIMYHbIX 00J1aCTeH HAYKH M peabHOM KU3HH, 1
MHTEpIpPETalUs 0Jy4YEeHHBIX PE3yIbTaTOB
KontponpHas pabora: "Cucrembl palluOHaJIbHbIX,

104 MppaloHaJIbHBIX 10KA3aTEIbHBIX U JIOrapUPMHUUECKUX 1
ypaBHEeHMT"

105 PanmonanbHbIe ypaBHEHUS C MapaMeTpaMu 1

106 PannonanbHbIe HEPAaBEHCTBA C ITApaMETPaMK 1

107 PanmonanbpHbIE CHCTEMBI ¢ TapaMeTpaMu 1

108 HppannoHanbHble ypaBHEHHUs, HEPABEHCTBA C lTapaMeTpaMu 1

109 NppanmonaneHble CUCTEMBI C IapaMeTpaMu 1

110 IToka3arenbHbIE ypaBHEHMS, HEPABEHCTBA C MApaMeTpaMu 1

111 IToka3aTenbHbIE CUCTEMBI C ITapaMeTpaMu 1

112 Jlorapudmuyeckue ypaBHEeHHs, HEpaBEHCTBA C apaMeTpaMHu 1

113 JlorapudmMuyeckue cucTeMbl ¢ IapaMeTpamMmu 1




114 TpuroHomerpuveckre ypaBHEHHUs ¢ TapaMeTpaMu
115 TpuroHoMmeTpruiecKkre HEPABEHCTBA C TapaMeTpaMu
116 TpuroHoMeTprUUEeCKrUe CUCTEMBI C TapaMeTpaMH
17 [TocTpoenue u uccnenoBaHre MATEMAaTUUECKUX MOJIEIICH
pEANBbHBIX CUTYallMi C TIOMOIIBIO YPaBHEHUH C MapaMeTpaMu
[TocTpoenue u uccienoBaHuE MaTEMaTUYECKUX MOJAEIEN
118 pEaNBbHBIX CUTYallUH C TOMOILBIO CUCTEM YPAaBHEHUM C
napameTpaMu
[TocTpoenue u uccien0BaHuE MATEMATHIECKHX MOJIETIEH
119 pPEANBHBIX CUTYallUH C TOMOILBIO CUCTEM YPAaBHEHHM C
napameTpaMu
120 KonTtponbsnas padora: "3amauu ¢ mapamerpamu"
121 [ToBTOpeHue, 0000IIeHHE, CUCTEeMATH3AIUs 3HAHUM:
"VpaBHeHus"
122 [ToBTOpeHue, 0000IIeHNE, CUCTEMATH3AIIHS 3HAHUI:
"VpaBHeHusa"
123 [ToBTOpenue, 0000IIeHNE, cCUCTEeMaTH3aIus 3HAaHUH: "' Y paBHEHUS.
Cucremsl ypaBHEHH"
124 [ToBTOpeHuE, 0000IICHNE, CHCTEMATH3AIUs 3HAHUN:
"HepaBenctpa"
125 [ToBTOpeHue, 0600IICHNE, CUCTEMAaTH3AIUs 3HAHU:
"HepaBenctna"
126 [ToBTOpEHuE, 0000IICHNE, CHCTEMATH3AIUs 3HAHUH:
"HepaBenctpa"
127 [ToBTOpeHue, 0000IICHNE, CHCTEeMAaTH3AIUs 3HAHU:
"IIpounsBonHas u e€ npuMeHeHue"
128 [ToBTOpeHue, 0000IIeH e, CHCTEMATH3AIIHS] 3HAHUH:
"IIponsBonHas u e€ npuMeHeHue"
129 [ToBTOpeHue, 0000IIeHHE, CUCTEMATHU3AIUs 3HAHUM:
"ITponsBoaHas u €€ npuMeHeHue"
130 [ToBTOpeHue, o600IIeHNE, CUCTeMaTH3alus 3HaHuil: "HTerpan u
ero npuMeHeHue"
131 [ToBTOpenue, o6o06mIeHNEe, cucTeMaTu3anus 3HaHui: "Oyakumun" 1
132 [ToBTOpeHue, 0600IICHHE, cucTeMaTH3alus 3HaHUH: "D yHKImun" 1
133 [ToBTOpenue, 0606mIeHNEe, cucTeMaTu3anus 3HaHui: "OyHkumun" 1
134 HroroBas koHTpoJbHas paboTa 1
135 Hrorosast koHTpoJIbHAS paboTa 1
136 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3aIUs 3HAHU I 1
3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA
» Marematuka: aiarebpa M Hadajga MaTeMaTHYECKOro aHajiM3a, reoMeTpus. Anredpa U Havyana

MaTemMaTHyeckoro asaimmsa, 11 kmacc/ Huxomsckuii C.M., IToramoB M.K., Pemernukos H.H. u
npyrue, AkuronepHoe oomectBo «M3narenscTBo «IIpocBemieHne

* Maremaruka: ajaredpa ¥ Hayaja MaTeMaTH4YeCKOr0 aHalM3a, reoMeTpus. Anredpa U Hayaiga
MaTemMaTuueckoro anamusa, 10 kmace/ Huxonsckmii C.M., IloramoB M.K., Pemernukos H.H. u
npyrue, AkunonepHoe oomectso «M3aarensctBo «IIpocBenienne»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

e Meroanueckue pexkomenganuu. 10 kmacc : yudeO. mocobue mng  o0meodpazoBart.
opranmsanuii / M. K. [Toranos, A. B. llleBkun. — 2-e uzn. — M. : [Ipocsermenne.
e Meronuueckue pexkomeHmanuu. 11 kmacc : yweb. mocobue st 00IIE0O0pa3oBart.

opranusauuii / M. K. [1oranos, A. B. llleBkun. — 2-e uzg. — M. : [IpocBemienue.

IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCHBI CETU UHTEPHET
http://www.ege.edu.ru/
http://www.fipi.ru/
http://resh.edu.ru/
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