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IHOACHUTEJIBHASA 3AIIMCKA

YueOHbI Kypc «AnreOpa W Hadajda MaTEMAaTUYECKOTO aHAIHM3a» SBISCTCS OJHUM W3
HauOoJiee 3HAYMMBIX B TMPOTpaMME CpPETHEro oOmero oOpa3oBaHMSs, IOCKOJBKY, C OIHOU
CTOPOHBI, OH O0ECIEeYMBAET HMHCTPYMEHTAlbHYIO 0a3zy Ml HM3YyYEeHUS BCEX ECTECTBEHHO-
HAy4YHBIX KYpPCOB, a C JPYrol CTOPOHBI, (OPMHUPYET JOTHYECKOE U aOCTPAKTHOE MBIILICHUE
oO0yyarommxcs Ha YpOBHE, HEOOXOJMMOM I OCBOSHHS WH(GOPMATHKH, OOIIECTBO3HAHMUS,
HUCTOPUH, CIOBECHOCTH M JAPYrUX JUCHUIUIMH. B paMmkax [gaHHOro ydeOHOTo Kypca
oO0yJarommecs: OBJAJIEBAIOT YHUBEPCAIBLHBIM  SI3BIKOM  COBPEMEHHOW HAyKH, KOTOpas
(bopMyITUpyeT CBOU JOCTHKEHHS B MaTeMaTHUECKOH (opme.

Y4eOHbIi Kypc anreOpbl U Hayal MaTeMaTUYECKOr0 aHaIM3a 3aKIaJbIBA€T OCHOBY JUIS
YCIENTHOTO OBNQJICHUS 3aKOHAaMH (U3HUKH, XWMHHU, OHOJOTHH, TIOHHMMAaHHUS OCHOBHBIX
TEHJICHIIUH pa3BUTHS SKOHOMHKH W OOIIECTBEHHOW >KH3HH, TO3BOJSET OPUEHTHPOBATHCS B
COBPEMEHHBIX MH(POBBIX M KOMIBIOTEPHBIX TEXHOJIOTUSX, YBEPEHHO HUCIOIB30BaTh HMX IS
JManbHEeWIIero oOpa3oBaHUS W B TIOBCEAHEBHOM KM3HHM. B TO ke Bpems OBiIajleHHE
aOCTPaKTHBIMU U JIOTHYECKU CTPOTMMH KOHCTPYKIHSMHU anreOpbl 1 MaTEMaTHYECKOTO aHaM3a
pa3BHBAaeT YMEHHE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTHHHOCTH, OKA3bIBAThH
YTIBEPXKJIEHUSI C TTOMOIIBI0 MHAYKLIUU U pacCyXKIaTh IEeIyKTUBHO, UCIOIb30BaTh 0000IEHNE U
KOHKPETU3alui0, abCTparupoBaHHe M aHaJOruio, (OpMHpYeT KpeaTMBHOE M KpPUTHYECKOE
MBILICHUE.

B xone uzyueHus ydeOHOro kypca «Anredpa W Hayana MaTEeMaTHYECKOTO aHAIHM3a»
oOyyaromyecsl MOJy4aloT HOBBIM OMNBIT PEIICHHUS MPHUKIAJHBIX 3a/lad, CaMOCTOSTEIBHOTO
MOCTPOCHUSI MATEMAaTUYECKUX MOJENEH pealbHbIX CHTyalllil, WHTEPIpPETAlNH IOJy4EeHHBIX
peleHui, 3HaKOMATCS ¢ MPUMEpPaMH MaTEeMaTHYECKUX 3aKOHOMEPHOCTEW B MPUpPOJE, HAYKE H
HCKYCCTBE, C BBIIAIONIMMICSI MATEMAaTUIECKUMU OTKPBITUSIMHU M UX aBTOPAMHU.

Y4eOHbIE Kypc 00MamaeT 3HAYMTEIbHBIM BOCHUTATENHHBIM IOTEHIIMAIOM, KOTOPBIH
peanm3yeTcs Kak 4epe3 y4eOHbBIH MaTepuan, CIOCOOCTBYIOIIMK (HOPMHPOBAHUIO HAYyYHOTO
MHUpPOBO33pEHMs, TaK M 4epe3 crnenu(puky y4eOHOHM  JesATeNbHOCTH, Tpedyromen
MPOMODKUTEIBHON  KOHIICHTPAIIMM  BHHUMAHHS, CaMOCTOSITEILHOCTH, aKKYpPaTHOCTH U
OTBETCTBEHHOCTH 32 TMOJy4CHHBIA Pe3yJIbTaT.

B ocHOoBe MeTomuku oOydeHHUs ajredpe ¥ HadajaM MaTeMaTHYECKOro aHajm3a JICKHT
JesITeNIbHOCTHBIN MPUHITUI 00Y4YeHHUS.

B crpyktype yuebHOro kypca «Anrebpa W Hayana MaTEeMaTHYECKOTO aHaH3a»
BBIJICJICHBl CJIEAYIOIIME COJep)KaTeIbHO-METOAUYEeCKHEe JUHUU: «YUucna M BBIYHCICHUSY,
«DyHKIMYU U rpaduKn», «YpaBHEHHUS U HepaBeHCTBa», «Hayama maTeMaTHueckoro aHaiuzay,
«MHOXecTBa U JIOTHKa». Bce OCHOBHBIE coflepKaTENbHO-METOANYECKUE JIMHUN U3YYaroTCs Ha
OPOTSDKEHUU JBYX JIeT OOy4YeHHs Ha YpPOBHE CpEAHEro oO0Iiero odpa3oBaHHs, €CTECTBEHHO
JOTIOJIHASL IPYT JApyra ¥ TOCTENEHHO HACHIIAsICh HOBBIMH TeMaMH W pasaeiaamu. JlaHHBIN
y4eOHBIH KypC SBJICTCS WHTETPAaTHBHBIM, ITOCKOJbKY OOBEAMHSAECT B ceOe coaepkaHue
HECKOJIbKMX  MaTeMaTHYeCKMX JTUCHUIUIMH, TaKuX Kak airedpa, TpPUTOHOMETpHUS,
MaTeMaTHYeCKUH aHau3, TEOpUs MHOKECTB, MaTeMaTH4ecKas Joruka u apyrue. [lo mepe Toro
Kak oOydJaroIiuecs OBJAJEBalOT BcE Ooliee MIMPOKMM MAaTEMATHYECKHM allaparoMm, y HHUX
MOCIICIOBATEIBHO (OPMHUPYETCS W COBEPIICHCTBYETCS YMEHHE CTPOHTH MAaTEMaTHYECKYIO
MOJIEJIb PEAIbHOM CUTYyallud, IPUMCHSTh 3HAHHS, TIOJYICHHBIC TIPU MU3yY4CHUU YIeOHOro Kypca,
JUI  PEIICHHS CaMOCTOSTEIBHO CHOPMYIMpPOBAaHHOW MaTEeMAaTHYECKOW 3aJadyu, a 3aTeM
HWHTEPIPETHPOBATh CBOM OTBET.



CopepxatenbHO-MeTOAUYECKass  JuHUA  «UuWcna W BBIUMCICHUS»  3aBepIIaeT
(hopMHUpOBaHNE HABHIKOB HMCIOJIB30BAHUS JIEUCTBUTEIBHBIX YUCEN, KOTOpoe ObUIO HAdyaTo Ha
YpOBHE OCHOBHOT'0 001Iero oopasoBanus. Ha ypoBHe cpemHero obmiero obpazoBaHusi 0coboe
BHUMaHUE yjaelsieTcss (GOPMUPOBAHUIO HABBHIKOB PAllMOHAJIBHBIX BBIUMCICHHUM, BKIIOUYAIOIIUX B
ce0s MCIOIb30BaHUE PA3IMYHBIX (POPM 3allKCH YKCIIA, YMEHUE JIeNaTh MPUKHUJKY, BBIIOIHATH
NpUOIMKEHHBIC BHIYMCIICHUS, OLICHUBATh YMCJIOBBIE BBIPAXKEHUS, pad0TaTh C MaTEMaTHUYECKUMU
KOHCTaHTaMHU. 3HAKOMbIE OOYYarolMMCS MHOXKECTBA HATYPalbHBIX, LIENbIX, PAIlMOHAIBHBIX H
JNEMCTBUTENHHBIX YHCEIN TOMONHSIIOTCS MHOKECTBOM KOMIUIEKCHBIX YHCell. B KaxaoMm U3 3THX
MHO>KECTB PACCMaTPUBAIOTCS CBOMCTBEHHBIC eMY CHEU(UUECKUE 3a7a9l U Ol ePAIiH: IeTICHHE
Hallelo, ONEePUPOBAHME OCTATKAMH HAa MHOXECTBE IIeNBIX 4YHced, Oco0ble CBOMCTBA
paIMOHANTBHBIX U HPPAIMOHAIBHBIX YHCeN, apru(METHUYECKUE OIepaIui, a TaKkKe WU3BJICUCHHE
KOpHSL HATypaJlbHOM  CTENEHM Ha  MHOXECTBE KOMIUIEKCHBIX 4yucel.  bmaromaps
MOCJIEIOBAaTEIbHOMY  PACHIMPEHUIO Kpyra HCIOJb3YEMbIX YHCEI M  3HAKOMCTBY C
BO3MOKHOCTSIMU UX IPUMEHEHUS JIJISl PEIICHHS Pa3IMYHbIX 3a7a4 (POPMUPYETCS MPEACTaBICHUE
0 €IMHCTBE MaTEeMAaTHKHU KaK HAyKU U €€ POJIU B TOCTPOSCHUHU MOJIENIEH peaIbHOr0 MUPa, IUPOKO
UCIOJIB3YIOTCS 0000IIEHNE U KOHKPETHU3ALMSL.

Jlunust «YpaBHEHUSI U HEPABEHCTBA» pEAIM3YeTCsl Ha MPOTSHKEHUU BCEro o0ydYeHUus Ha
YpOBHE CpelHero o0miero o0pa3oBaHUs, IMOCKOJIbKY B KaxaoMm pasaene IIporpaMmer
IPeAyCMOTPEHO pPELIeHHEe COOTBETCTBYIOLIMX 3a/4ay. B pe3ynbraTte oOyuarommuecss OBJaleBaloT
pa3MYHBIMA METOAAMH pELICHUs palUOHANBHBIX, HPPAIMOHANBHBIX, IOKa3aTelbHBIX,
norapu(pMUYECKUX U TPUTOHOMETPUUYECKHX YPAaBHEHUN, HEPABEHCTB U CHUCTEM, a TAaKXKe 3ajad,
copepxamux mapamerpbl. [lodydeHHbIE yYMEHHS IIUPOKO HCIOJB3YIOTCS MpPU HCCIEIOBAHUH
(GYHKIMIA C TOMOIIBIO MTPOU3BOIHOM, MPU PEIICHUU MPHUKIAIHBIX 3a7a4 U 3a7a4 Ha HaX0XKJICHUE
HauOOJNBIINX U HAUMEHBINNX 3HAYeHUU (yHKuuU. [laHHas comepikaTenbHas IMHUS BKIIIOYAET B
cebs Takke (QOopMHpOBaHME YMEHHI BBIMONHATH pacuérhl mo (opmyrnam, Mpeodpa3oBaHUs
paIMOHANBHBIX, HPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHI, a TaKXKE BBIPAKECHUMH,
colepX)amux creneHu W jorapudwmbel. brarogaps u3ydeHUIO anredpanyeckoro Marepuaia
MPOMCXOJIUT JaJibHEHIlIee pa3BUTHE AITOPUTMHYECKOTO U aOCTPAKTHOT'O  MBIIUICHUS
oOygarommxcs, GOPMHUPYIOTCS HABBIKH JETYKTUBHBIX PACCYXKICHUU, pabOThl C CHMBOJIBHBIMU
(dhopmamu, MpeCTaBICHUSI 3aKOHOMEPHOCTEH U 3aBUCHMOCTEH B BHUJC PAaBCHCTB U HEPABEHCTB.
Anrebpa npeanaraet 3pPeKTUBHBIC HHCTPYMEHTHI JJISI PEIICHUS TPAKTUIECKUX U €CTECTBEHHO -
HAY4YHBIX 3a]1a4, HATJISTHO JIEMOHCTPUPYET CBOM BO3MOKHOCTHU KaK SI3bIKa HAYKH.

ConepxarenbHo-MeToauueckas TUHUS «DyHKUMU U TpadUKU» TECHO MEpersieTaeTcs ¢
IpPYTUMU  JIMHUSMU ~ y4eOHOro  Kypca, TIOCKOJIbKY B  KakOM-TO  CMbIcie  3aJ1aéT
MOCJIEIOBAaTENIbHOCTh ~ M3Y4YEHHS  MaTepuana. VI3yueHue  CTENEHHOH, IOKa3aTeIbHOM,
norapu(pMUYECKON U TPUTOHOMETPHUECKUX (PYHKIUN, UX CBOWCTB U T'paMKOB, HUCIOIb30BAHHE
GbyHKUMA A7 penieHus 3aJad U3 APYrUxX y4eOHBIX NPEIMETOB M peajbHOM JKU3HU TECHO
CBSI3aHO KaK C MaTeMaTHUYECKUM aHAJIM30M, TaK M C PEIICHWEM ypaBHEHUN U HepaBeHCTB. [Ipu
3TOM OOJbIIOC BHUMAHUE YACHIeTCS (OPMUPOBAHUIO YMEHHUS BBIPAXKATh (OPMYJIaAMH
3aBUCHUMOCTH MEXAY Pa3IMYHbIMH BEIMYMHAMH, HUCCIEIOBATh MOJYYeHHbIE (DYHKIUU, CTPOUTH
ux rpadukd. Marepuan STOH COACp)KATEIbHOM JIMHUW HAICICH Ha pa3BUTHE YMEHUH W
HABBIKOB, TO3BOJIIIOIINX BBIPAXKATh 3aBHCHMOCTH MEXKIY BEIUYMHAMH B Pa3NUYHON (opme:
aHAJMTHYECKOH, Tpaduueckoii W cioBecHOW. Ero wu3ydeHHe CmoCOOCTBYET pa3BUTHIO
QITOPUTMUYECKOTO  MBIIUICHHUS, CIIOCOOHOCTH K  O00OOMIEHWIO M  KOHKPETH3alluH,
HCIIOJIb30BAHUIO AHAJIOTUM.



CopnepxatenpHast nuHUS «Hadana maTemMaTHYeCcKOro aHajan3ay MO3BOJISIET CYHIECTBEHHO
pacmMpuTh KPYr KaKk MaTeMaTHYECKHX, TaK U MPHUKIAIHBIX 3a/1ad, JOCTYIMHBIX 00y4YaromuMcs,
TaK KaK y HUX TOSBJISICTCS BO3MOXXHOCTb CTPOUTH TpaduKH CIOKHBIX (DYHKIIMH, OpeaensaTh uX
HauOOJIbIIINE U HAUMEHBIINE 3HAYEHUS, BEIUUCITD IUIOMAAU PUTYP U 0O0BEMBI TN, HAXOAHUTH
CKOPOCTH M YyCKOpeHHs mpoieccoB. JlaHHas coaepikaTelbHas JHHHUS OTKPHIBAET HOBBIC
BO3MOKHOCTH TIOCTPOSHHS MAaTEeMAaTUYeCKUX MOJeJeld peanbHBIX CUTyaluid, IO3BOJISET
HaxOJUTh HaWIyyllee pelIeHUWE B NPUKIIAJAHBIX, B TOM YHCIE COLMAIBHO-3KOHOMHYECKHX,
3aja4ax. 3HAKOMCTBO C OCHOBAMH MaTeMAaTUYECKOTO aHalM3a CIOCOOCTBYET pPa3BUTHIO
abcTpakTHOTrO, (OPMaTIHHO-TOTHYECKOT0 M KPEATHBHOI'O MBINUICHHS, (POPMHUPOBAHUIO YMEHUU
pacrno3HaBaTh MPOSBICHUS 32aKOHOB MaTEeMaTUKU B HayKe, TEXHUKE U UCKyccTBe. O0yuaromuecs
Y3HAIOT O BBIAAIOIIMXCS Pe3yJIbTaTax, MOJYYCHHBIX B XO/I€ Pa3BUTHS MAaTEMAaTUKU KaK HayKu, U
00 uxX aBTOpax.

CopepxaTtenbHO-MeTOUYECKass JIMHUS «MHOXECTBa M JIOTMKa» BKIIOYaeT B celd
JJIEMEHTHl TEOPUU MHOXKECTB M MAaTEMaTHUYE€CKOW JIOTUKH. T eOpeTHKO-MHOXKECTBEHHbIE
MPE/ICTABJICHHUS] TPOHU3BIBAIOT BECh KypC IIKOJBHOM MaTeMaTWKU U IMpenjiararoT Haubolee
YHUBEPCAJIbHBIN SI3bIK, OOBEAMHSIONIMNA BCE pa3/iesibl MaTeMaTHUKH M €€ NPUIIOKEHUU, OHU
CBSI3BIBAIOT Pa3HbIE MATEMATUYECKHE IUCIUILIMHBI U UX MPUJIOKEHUs B enuHoe nenoe. [lostomy
BaXXHO JaThb BO3MOXHOCTh OOydYaromeMmycsi MOHHMAaTh TEOPETHUKO-MHOXKECTBEHHBINH S3BIK
COBpEMEHHOW MaTeMaTHKH M HCIOJb30BaTh €ro [IJs BBIPAXKEHUS CBOMX MbIchei. pyrum
Ba)XHBIM IPU3HAKOM MAaTeMaTUKHU KaK HAayKH CIEAYyeT MPHU3HATh CBOMCTBEHHYIO €l CTPOroCTb
O0OCHOBAaHMH M CIEIOBaHHE OMPENSIEHHBIM IIPaBWJIAM IOCTPOSHHS JOKa3aTelbCTB.
3HAKOMCTBO C JJIEMEHTAMU MAaTEMAaTUYECKOW JIOTUKH CIIOCOOCTBYET Pa3BUTHUIO JIOTHMYECKOTO
MBIIICHUST O0YYarOMIUXCsl, TO3BOJIIET UM CTPOUTH CBOM PACCYKIEHUS HA OCHOBE JIOTHYECKHX
paBuil, GOPMHUPYET HABBIKA KPUTHYUECKOT'O MBIIIJICHHS.

B yuebHOM Kypce «Anrebpa W Havala MaTeMaTHYECKOrO aHAIM3a» MPHCYTCTBYIOT
OCHOBBl ~ MAaTE€MaTUYECKOI'0  MOJEIUPOBAHMS,  KOTOpblE  MpPU3BaHBl  CHOCOOCTBOBATH
(OpMUPOBAHHIO HABBIKOB IMOCTPOCHUS MOJENEH peajbHBIX CHTYallWid, HCCICTOBAHMS JTUX
MojieJied C TOMOIIBIO0 ammapara ainreOpbl U MaTeMaTUYecKoro aHajiu3a, WHTepHpeTaluu
MOJIYYCHHBIX pe3yibTaToB. Takue 3aJaHusi BIUIETEHBI B KaXAbIH M3 pa3/ie]IoB IPOrpaMMBI,
MTOCKOJIBKY BECh MaTepuajl yueOHOTrOo Kypca IIMPOKO MCIOJIb3YETCs JJIsl PEIICHUS TTPUK JIaTHBIX
3amad. [lpm pemeHWM  peasbHBIX TMPAKTHUUECKHX 3aJady  OOydYarlIMecs pa3BUBAIOT
HaOMI0JaTeIbHOCTh, YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, abCTparupoBaThCs, HCIOJIB30BaTh
aHaJIOru, 0000IIaTh W KOHKPETHU3UpoBaTh Mpodiemy. JlesTenbHOCTh MO (POPMHUPOBAHUIO
HaBBIKOB PELIEHUS MPUKIIAJHBIX 337a4 OPraHu3yeTcs B Mpollecce U3yUYeHUs BCEX TeM y4eOHOro
Kypca «Anredpa 1 Hadajia MaTeMaTHYECKOrO aHaJIH3ay.

Ha wusydyenme yueOHOro kypca «Anredpa W Hauyajga MaTEeMaTHYECKOTO aHAIN3a»
orBoauTcs 272 yvaca: B 10 kimacce — 136 yacoB (4 yaca B Heaemo), B 11 kiacce — 136 yacos (4
yaca B HEJIEJ0).

COAEPXKXAHHUE OBYYEHUSA OCBOEHUSA YYEBHOT'O KYPCA «AJITEBPA U
HAYAJA MATEMATHYECKOI'O AHAJIU3A» (YIJIYBJIEHHBIN YPOBEHbD)
10 KUIIACC
Yuciia M BBIYUCICHUSA
Panmnonansabie uyncna. OOBIKHOBEHHBIC U JECATUYHBIC JPOOH, TPOIEHTHI, OECKOHEUHBIC
nepuoguyeckue npoou. [Ipumenenne 1podei u MPOIEHTOB IS PEIICHUs MTPUKIIAIHBIX 3a/1a4 U3
Pa3MMYHBIX OTpACIed 3HAHUN U PEaTbHOM )KU3HU.



JlelicTBuTenbHbIe yncia. PanuoHanpHble M MppallOHAJbHBIE Yucia. ApudMeTHieckue
Omnepanuu ¢ JEeHCTBUTEIbHBIMA YHMcaaMUd. Moayib IEMCTBUTENBHOIO YHCIAa M €r0 CBOMCTBA.
[IpubmmxEHHbIe BBIYUCICHUS, TpaBUIa OKPYIJEHUS, MPUKUIKA MW OLEHKA pe3yibTaTa
BBIYUCIICHUM.

CrerieHb c menbM mokazareiaeM. bunom Herotona. Mcnonb3oBanue noaxoasineid GopmMbl
3alUCH JIeH CTBUTENIbHBIX YHUCEN JIsl PELIeHUs] IPAKTUUECKUX 3aa4 U MPEACTABIICHUS JaHHBIX.

ApudmeTnueckuii KOpeHb HATYpaIbHOM CTEIIEHU U €0 CBOMCTBA.

CreneHb ¢ pallMOHAJIBHBIM TTOKa3zaTeleM M €€ CBOMCTBA, CTEMEHb C JICHCTBUTEIbHBIM
MOKA3aTEJIEM.

Jlorapum uncna. CoiictBa norapudma. JlecaTuaHbIe U HATYpaJIbHbIEC JOrapu(OMEIL.

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

YpaBHeHHs U HEpaBeHCTBA

ToxnectBa M TOXAECTBEHHbIE NpeoOpa3oBaHMs. YpPaBHEHHE, KOPEHb YpaBHEHUSI.
PaBHOCHIIBHBIE ypaBHEHHS U ypaBHEHHUS -CeACTBUsL. HepaBeHCTBO, pelieHne HepaBeHCTBaA.

OCHOBHBIE METOJIBI PEIIEHUS LENBIX U APOOHO-PALIMOHAIIBHBIX YPABHEHUN U HEPABEHCTB.
MHoOroujieHsl OT OAHOW MEpPEMEHHOM. JleleHne MHOro4jeHa Ha MHOIOYJIEH C OCTaTKOM.
Teopema be3y. MHorousieHs! ¢ 1ieasiMu koddunmentamu. Teopema Buera.

[IpeobpazoBaHus YUCTOBBIX BBIPAXKEHUI, COAEPKAIIUX CTEIICHU U KOPHHU.

UppaunonansHpie  ypaBHeHUsA. (OCHOBHbIE METOJbl PELICHUS HUPPALMOHAIBHBIX
ypaBHEHUI.

[Toka3atenbHble ypaBHeHUsI. OCHOBHBIE METO/bl PELICHUS IOKA3aTeNbHbIX YPABHEHUMH.

[IpeoOpa3zoBaHue BBIpAXKEHHUH, COCPIKAIINX JIOrapU(PMBbI.

Jlorapumudeckne ypaBHeHHs. OCHOBHBIE METOABl pELICHHS JorapuMuyecKux
ypaBHEHU.

OcHoBHBIE TpuUTOHOMeTpHUeckue Qopmynbl. [IpeoOpazoBaHHe TPUTOHOMETPUYECKUX
BBIpaX€HU. PerieHne TpuroHoMeTpu4eCcKuX YpaBHEHU M.

Pemenue cucreM JNHMHEHMHBIX YpaBHEHHMH. MaTpuia CHCTEMBl JIMHEHHBIX yPaBHEHUH.
Onpenenurens MaTpullbl 2X2, ero T€OMETPUUYECKHNA CMBICT M CBOMCTBA, BBIUHUCICHUE €ro
3HAYEHU S, TPUMEHEHHUE ONPEACIUTENS sl pEICHUs] CUCTEMBI JIMHEWHBIX ypaBHEHUU. Pemenue
MPUKIJIAIHBIX 3a/1a4 C MOMOIIBbI0 CHUCTEMBI JIMHEWHBIX ypaBHEHUH. M ccrieqoBane mocTpoeHHOM
MOJIEJIU C IIOMOUIBIO MATPULL U OIPEETUTENEH.

[TocTpoenne MaTeMaTHUYECKMX MOJI€NEl pealbHOW CUTYallUM C IOMOILBIO YPAaBHEHUU U
HepaBeHCTB. lIpuMeHeHne ypaBHEHUMH M HEPAaBEHCTB K PEIIEHUI0 MaTEeMaTUYECKUX 3a7ad U
3a/1a4 U3 pa3IMyHbIX 00IacTell HAyKH U peabHOM KU3HU.

DYyHKUMHU U TPaPUKu

OyHkuus, crnocoObl 3amanus ¢GyHkuuu. B3zaumuo oOpatHble ¢yHKIMH. Kommosuius
¢bynknui. ['paduk GyHKIMKH. DeMeHTapHbBIE TPeoOpa3oBaHus IpaduKoB (PYHKITHH.

OO6uacThb omnpeaeneHruss 1 MHOXKECTBO 3HaueHud GpyHkiuu. Hymu ¢yaknuu. [IpomexyTku
3HAKOMOCTOsIHCTBA. UETHhIC M HeuétHble QyHkiuu. Ilepuomuyeckue ¢yHkuuu. ITpomMexyTku
MOHOTOHHOCTH ()YHKIIMU. MakcUMyMbl U MUHUMYMBI GyHKIMH. Hanbomnbliee 1 HauMeHbIIee
3HaueHHs (PYHKIHUU Ha TIPOMEKYTKE.

JluneitHas, KBajpaTH4IHAS W IPOOHO-THHEHHAsS QyHKIMH. DJIEMEHTapHOE UCCIICIOBAHUE
Y TIOCTPOCHHE UX T'PaPHUKOB.



CreneHHast pyHKIMS C HaTypaJbHbIM M L€JbIM IOKa3aTesneM. E€ cBoiicTBa u rpadux.
CpoiicTBa u rpaduk KOpHS n-oi cTeneHu Kak (yHKIUU OOpaTHON CTENEHM C HaTypaJbHBIM
[IOKa3aTeJIEM.

[TokazarenbHas u norapudmuyeckas GpyHKIKU, UX CBOICTBa U rpaduku. Mcnonbp3oBanue
rpaduKoB GYHKIMH I PEIICHHUS YPaBHCHUM.

Tpuronomerpudeckas OKPYXKHOCTb, OIpPECICHUE TPUTOHOMETPHUYECKUX (DYyHKIUN
YHCIIOBOI'O apryMEHTA.

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

Hauana MaTemMaTH4yecKoro aHajausa

IlocaemoBareabHOCTH, CIIOCOOBI 3aJaHus IMOCIEA0BATEIHFHOCTEH. Merton
MaTeMaTUYECKON MHAYKIMH. MOHOTOHHBIE M OrpaHUYEHHBbIE IOcCienoBaTeabHOCTU. Mcropus
BO3HUKHOBEHMS] MATEMAaTU4YECKOr0 aHajIM3a Kak aHaiau3a 0ECKOHEUHO MaJIbIX.

ApudmeTrnueckass U reomeTpuueckas mnporpeccud. beckoHeuHo — yObIBaromas
reomerpudeckas nporpeccus. Cymma 60€CKOHEUHO yOBIBAIOIEH reOMETPUYECKON MPOTrpECcCHH.
JIuHEeWHBId W OKCIOHEHUHANBHBIM pocT. Yumeno e. Dopmyna CIOXKHBIX IPOLIEHTOB.
Hcnonp3zoBanue nporpeccuu A1 pelieHus peajbHbIX 3a/1a4 IPUKJIAIHOIO XapaKkTepa.

HenpepsiBHble ¢yHKIMM U HX cBoWcTBAa. Toyku pas3pbiBa. ACHMITOTHI TpapuKOB
¢byukumii. CBoiicTBa (yHKIMII HEMpPEpBHIBHBIX Ha OTpe3Ke. MeToa MHTEpBAJIOB JJI pElICHUs
HepaBeHCTB. [IpuMeHeHne CBOMCTB HEMPEPHIBHBIX (PYHKINI A pelIeHus 3a1a4.

Ileppass u BTOpas mpousBoAHble GYHKIUU. OmpeneineHue, TEOMETPUUECKUN W
(U3HYECKUI CMBICI IPOU3BOAHON. Y paBHEHHE KacaTeIbHON K rpaduKy (QYyHKIUH.

[IpouzBoanbie aeMeHTapHbIX GyHKIu. [Ipon3BoaHAS] CyMMBI, TPOU3BEICHHUS, YACTHOT O
Y KOMIIO3UIIMH (PYHKITUH.

MHoxkecTBa H JIOTHKA

MHosecTBO, onepaluy HaJ MHOKECTBAMH U UX cBoicTBa. [luarpammsl Ditnepa—Benna.
IIpuMeHeHnE TEOpEeTUKO-MHOKECTBEHHOIO ammapaTa IJI ONHCAaHUS PEAJBHBIX IMPOLECCOB U
SBJICHUH, IPH PEIICHUH 3a7a4 U3 IPYTHX YIeOHBIX TPEIMETOB.

Onpenenenue, Teopema, CBOWCTBO  MaTeMaTHYECKOro  O0OBEKTa,  CIIEACTBHE,
JI0Ka3aTeNIbCTBO, PABHOCUJIbHBIE ypaBHEHUSI.

11 KJIACC

Yucsa 1 BBIYUCICHUS

HartypaneHble u nensle uucna. IIpuMeHeHHe NpU3HAKOB JEIUMOCTH LENbIX YHCEl,
HanOonpmuit 001w gemutens (nanee — HOJl) n Haumensiee obmee kpatHoe (nanee — HOK),
OCTaTKOB 110 MOAYJIIO, adroputMa EBKinaa ais pemieHus 3a1a4 B LebIX YUCIax.

Kommnekcubie uymucna. Ajnrebpanueckas W TpUTOHOMeETpHuYeckas (OpMBI 3amUCU
KOMILIEKCHOTO 4Kclia. ApudmMeTndecKkue onepanuu ¢ KOMILUIEKCHBIMU dnciamu. M3o0paxkeHue
KOMIUIEKCHBIX YHMCEJl Ha KOOpAuHaTHOU miockoctu. ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO uwucia. [IpruMeHeHHMe KOMIUIEKCHBIX YHCEN [JIsi pemeHus (GU3NYECKHuX U
reOMETPUYECKUX 3a]1ay.

YpaBHeHHs U HEPABEHCTBA

Cucrema M COBOKYNHOCTb YPAaBHEHHMH M HEPABEHCTB. PaBHOCUIIBHBIE CHUCTEMBI U
CHCTEMbI-clieICTBHsI. PaBHOCHIIbHBIE HEpAaBEHCTBA.

Ot00p KOpHEH TPUTOHOMETPHUUECKUX YPABHEHHH C IMOMOIIBIO TPUTOHOMETPUYECKON
OKpPYKHOCTH. Pelienne TpuroHoMeTpuyecKUX HepaBeHCTB.

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



OcCHOBHBIE METO/IBI PELICHNS UPPALIMOHATIBHBIX HEPABEHCTB.

OcCHOBHBIE ~ METOIBI  pEUIEHUS CHCTEM M COBOKYIHOCTEH  PAallMOHAJBHBIX,
UppalnoHaJIbHbIX, OKA3aTEIbHBIX U JOrapu(MUUIECKUX YpaBHEHUH.

VYpaBHEHUs, HEPABEHCTBA U CUCTEMBI C IIapaMETPaMH.

[IpumeHeHnue ypaBHEHUN, CUCTEM U HEPABEHCTB K PELIEHUI0O MAaTEMaTUYECKHUX 3aJad U
3alad W3 Pa3NUYHBIX O0OJacTell HAayKH W pEaIbHON KHU3HU, WHTEPHpETAlHs MOTydEeHHBIX
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 PE3YJIBTATBI OCBOEHHS YYEBHOI'O KYPCA «AJITEBPA U
HAUYAJIA MATEMATHUYECKOT'O AHAJIN3A» (YTJYBJEHHBIA YPOBEHD)

JJUYHOCTHBIE PE3YJIBTATDI

1) rpasK1aHCKOr0 BOCIIUTAHMS ¢

cOPMHPOBAHHOCTh TPAKIAHCKOW TO3UIMK OOYydYaroIIerocsi KaKk aKTHBHOTO |
OTBETCTBEHHOI'O YJI€Ha POCCHICKOrO OOIIECTBA, MPEACTABICHHE O MaTEeMAaTHYECKHMX OCHOBAX
(YHKIIMOHUPOBAHUS Pa3JIMYHBIX CTPYKTYp, SBJCHHH, MPOLEAYp TI'PaKJIaHCKOro oOIIecTBa
(BBIOOpBI, ONPOCHI M JAPYroe), YMEHHE B3aUMOJICHCTBOBATh C COIUAJIbHBIMH HHCTUTYTaMU B
COOTBETCTBHHM C UX QYHKIHUAMHU U HAa3HAYCHUEM;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

cOPMUPOBAHHOCTh POCCUHCKOM IPaskJaHCKON UIEHTHYHOCTH, YBXKEHUS K MPOLLIOMY U
HACTOSIIIIEMY POCCHUHUCKON MaTEeMaTHKH, I[EHHOCTHOE OTHOIIEHHUE K JOCTHXKEHUSM POCCHUUCKUX
MaTEMaTHKOB W POCCUHCKOW MaTeMaTUUECKOW IIKOJIbI, UCIOJb30BAHUE ATHUX JOCTHXXEHUHN B
JIPYTUX HAayKaX, TEXHOJOTUAX, chepax IKOHOMUKH;



3) 1yXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

OCO3HAaHUE  JYXOBHBIX IIEHHOCTEH PpPOCCHHCKOrO0  Hapoaa, CGHOPMUPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMS, STUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEH EHUEM
JTOCTHIKEHUM HAayKd W JEATEIbHOCTHIO YYEHOr0, OCO3HAHHME JMYHOTO BKJIAJAa B TMOCTPOCHHUE
YCTOWYUBOTO Oy IyIIEro;

4) 3¢TeTH4eCKOr0 BOCIIMTAHMS:

JCTETMYECKOE  OTHOLIEHWE K  MHpPY, BKIOYas  3ICTETUKY  MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/Jay, pEHICHUH, PpacCyXJACHHH, BOCIHPHUMYHUBOCTh K
MaTeMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUIOB UCKYCCTBA;

5) ¢pu3znyeckoro BOCHUTAHMS:

COPMUPOBAHHOCTh yMEHHSI TPUMEHSITh MaTEMaTHYEeCKHEe 3HAaHHUSA B HHTEpecax
310poBOro U Oe3omacHoro obpa3a >KHU3HU, OTBETCTBEHHOE OTHOIIEHHME K CBOEMY 3/10POBBIO
(3mopoBOE mMMTaHUE, COATAHCUPOBAHHBIN PEXHUM 3aHATHM U OTAbIXa, peryisipHas undeckas
AKTUBHOCTb), (PU3UYECKOE COBEPIIECHCTBOBAHHE MPH 3aHATHUAX CIIOPTHUBHO-030POBUTEIHHOM
JEeSITEIbHOCTBIO;

6) TPy10BOT0 BOCTIMTAHUSA:

TOTOBHOCTh K TPYZy, OCO3HAHUE IIEHHOCTH TPYI0JII0OOUS, HHTEPEC K PA3IUYHBIM chepam
npo¢ecCHOHATBHON N1eATEIbHOCTH, CBSI3aHHBIM C MaTEMAaTUKOW M €& MPHUIOKEHUSIMU, YMEHUE
COBEpIIAaTh OCO3HAHHBI BBIOOp Oyaymel mnpodeccun ©u peanu3oBBIBATE COOCTBEHHBIE
KU3HEHHbIC TIJaHbl, TOTOBHOCTh M CIHOCOOHOCTh K MaTeMaTHYECKOMY O0Opa3oBaHUIO U
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEHl )KU3HU, TOTOBHOCTh K aKTUBHOMY YYaCTHIO B PELICHUH
MPaKTUYECKUX 3a]]a4 MATEMATHYECKOM HAPaBIEHHOCTH;

7) 3K0JI0THY€eCKOT0 BOCTIMTAHUS:

COPMUPOBAHHOCTh OIKOJIOTMYECKOH KyIbTyphl, MOHMMAaHWE BJHSIHHUS COIHAIBHO-
SKOHOMHYECKUX IPOLECCOB Ha COCTOSHUE MPUPOJHONM M COLUANIBLHOM Cpebl, OCO3HAHUE
rI00aTbHOTO  XapakTepa  JKOJIOTHYECKHX  MmpoOiieM, OpUeHTals Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHUU U PElICHUs 3a7ad B O0JIACTH OKPYXKAIOIIel Cpe/bl, TUIAHUPOBAHHE
MOCTYIIKOB U OIEHKH X BO3MOXHBIX MOCIEICTBHM NI OKPY>KAIOIIEH Cpebl;

8) HeHHOCTH HAYYHOT0 MO3HAHMS:

chOpPMHPOBAHHOCTL MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKH W OOIIECTBEHHOHN MPAaKTHKH, TOHWUMAaHHE MaTEMaTUYE€CKOW HAyKH Kak chepsl
YeJIOBEYECKON JIeATEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAUMMOCTHU JUIS PAa3BUTHS LIMBUIN3ALINM,
OBJIaJICHUE A3BIKOM MAaTEMAaTUKH U MaTEMaTUYECKON KYJbTypOl KaK CPEACTBOM IO3HAHUS MUDA,
TOTOBHOCTh OCYUIECTBIISITh IPOEKTHYIO M UCCIIEN0BATENbCKYIO €SI TEIbHOCTh MHANBUIYAIBHO U
B I'pymIIE.

METAINNPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTebHBbIE YHUBEPCATbHbIE YUeOHbIE qeiicTBUSA

ba3oBble j1ornyeckue 1eMCTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYILIECTBEHHbIE MPU3HAKA MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIIEHUH MEKAy MOHATHSIMH, (QOPMYIHPOBATH ONPENCICHUS MOHSITHA,
yCTaHABIMBATh CYIIECTBEHHBIH MPU3HAK KJacCU(PHUKAIIMM, OCHOBAHHS s 0000IIeHUus u
CpaBHEHUS, KPUTEPUH MPOBOAMMOrO aHAIIN3A;

BOCIIPUHUMATh, (OPMYJIHPOBATH U TMPEOOPA30BBIBATH CYXKICHHS: YTBEPIUTEIHHBIC M
OTpUIATEIbHBIC, CAUHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIE;



BBISIBIISITh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpEUHs B (aKTax,
JMAHHBIX, HAOJIONEHUAX ©  YTBEPXKICHUAX, TMpeAjaratb KpPUTEPUH ISl  BBISABJICHUS
3aKOHOMEPHOCTEN U POTUBOPEUN;

JIeNiaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, NEIYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOU€HU M, YMO3aKIIOUEHUH 110 aHAJIOT U Y,

IPOBOJUTH CAMOCTOSITEIbHO JAOKA3aTEIbCTBA MATEMATUUECKUX YTBEPKAECHUN (MpsSMbIE U
OT TPOTUBHOIO), BBICTpAaUBaTh APryMEHTALUIO, NPUBOAUTH NPUMEPHI U KOHTPIPUMEPHI,
00OCHOBBIBaTh COOCTBEHHBIE CY)KJICHUS M BBIBOBIL;

BBIOMpaTh crmoco0 perneHus y4deOHOW 3amayu (CpaBHHMBAaTh HECKOIBKO BapHAHTOB
pelieHusi, BBIOMpAaTh HaumOoliee TMOAXOASINMNA C YYETOM CaMOCTOATENBHO BBIICIEHHBIX
KPUTEPUEB).

Ba3oBble uccienoBarebCKue A1eHCTBHA:

WCIMOJIb30BAaTh  BOMPOCHl  Kak  HCCIENOBATEIbCKUW  HMHCTPYMEHT  IO3HaHMUS,
(hopMyIHpPOBaTH BOMPOCH], PUKCUPYIOIIUE TPOTUBOPEUNE, TPOOJIEMY, YCTaHABIMBATH HCKOMOE
U gaHHOE, (HOPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO TO3HUIIUIO, MHEHHE;

MPOBOJIUTh  CAMOCTOATENILHO CIUIAHUPOBAHHBIA SKCHEPUMEHT, HCCIEI0BaHUE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTHUYeCKOro OOBEKTa, SBJICHUS, IMPOLECcCa, BBIBICHUIO
3aBUCUMOCTEN MeXIYy 00BbEKTaMH, BICHUSMH, IPOILIECCAMU;

CaMOCTOSITENILHO (pOPMYITHUPOBATH 0000IIEHNUS U BHIBOJBI IO pe3yIbTaTaM IPOBEIEHHOTO
HaOJIOICHHsI, MCCIIEIOBAHUS, OLEHUBATH JOCTOBEPHOCTh MOJTYYEHHBIX PEe3yJIbTaTOB, BRIBOAOB U
0000 11IEHNI;

IPOrHO3UPOBAaTh BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAK)KE BbIIBUTaTh MPEANONIOKEHUS O
€ro pa3BUTUU B HOBBIX yCIIOBHUSIX.

Pabora c unpopmanueii:

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

BbIOMpaTh WHGOpPMAIIMI0 W3 HCTOYHUKOB PA3NUYHBIX THUIOB, AaHAJIM3UPOBATH,
CHCTEMAaTHU3UpOBATh M HWHTEPIPETHPOBATh HH(GOPMAIUIO pA3UYHBIX BUIOB ©  (GOpPM
MIpeJICTaBJICHHUS,

CTPYKTYpPUpOBaTh  HMHGOPMAIMIO, TPEACTABIATh €€ B  pPa3jMYHBIX  (opMax,
WJUTIOCTPUPOBATH TpaPUIeCKH;

OLIEHUBATh HAA&KHOCTh MH(OPMALIMU 1O CAMOCTOSTENHbHO CPOPMYIUPOBAHHBIM
KPUTEPUSIM.

KoMMyHnkaTUBHbBIE YHHBEPCAJIbHbIE YUeOHbIE NelCTBHS

OO0uenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYXKICHHS B COOTBETCTBHUHM C YCIOBUSIMH H IEJISIMHU
o0IIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOK TOYKY 3PCHHS B YCTHBIX M ITHMCbMEHHBIX
TEKCTaX, JaBaTh IMOSICHEHUS 110 XOAy peIICHHs 3aJa4yd, KOMMEHTHPOBATh MOJYYCHHBIN
pe3yJbTar;

B XO0Ji¢ OOCYXJICHHS 3a7aBaTh BOIPOCHI MO CYIIECTBY O00CYXIaeMOW TEMBbI, TPOOJIEMBI,
pemaeMoii 3a/ayu, BBICKA3bIBATh WJEW, HAIlCJICHHBIE HA TIOMCK PEIICHUS, COMOCTABIATH CBOH
CYXIICHUS C CYXJICHHUSMH JPYTUX YJACTHHUKOB JUAJIOra, OOHAPYKUBATh Pa3]IMYMe H CXOJCTBO
MO3UIINH, B KOPPEKTHOUN opMe GOopMYITUPOBATE Pa3HOTIIACHSI, CBOH BO3PAXKCHHUS;



MIPEJCTaBIISITh PE3YyJIbTaThl PELIEHUs 3a/Jayd, SKCIIEPUMEHTAa, MCCIEAO0BAHUS, IPOEKTa,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUIEHHS C Y4€TOM 3a7ad Mpe3eHTalUUH U
0COOEHHOCTEN ayIUTOPUH.

PeryasiTuBHBIE YHMBepcalbHbIe Yy4eOHbIe JeiCTBUS

Camoopranuzanus:

COCTaBJISITh IJIaH, alNTOPUTM PEIICHUS 3aJa4d, BBIOMPATh CIIOCOO peIIeHHs C y4ETOM
UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATH
BapHaHTHI pEHICHHI ¢ Y4ETOM HOBOW WH(OpMAIUH.

CaMOKOHTPO.1b, SMOIIUOHAIbHbIN HHTEJJIEKT:

BJIaJIETh HABBIKAMH MTO3HABATEIBHON peiieKcun KaK 0CO3HAHUS COBEPIIAEMBIX JeCTBUN
U  MBICIUTENBHBIX TMPOIECCOB, HUX pe3yJbTaTOB, BIAJETh CIIOCOOAMH CaMOMPOBEPKH,
CaMOKOHTPOJIS ITpoIecca U pe3ysibTaTa perieHUs] MaTeMaTHYECKOM 3a1a4H;

MPEeNBUACTh TPYAHOCTH, KOTOPbIE MOT'YT BO3HMKHYTb MpPH PEIICHUU 3a]aud, BHOCHUTH
KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB, JAHHBIX, HAWEHHBIX OIIHMOOK,
BBISIBIIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pe3yibTaTa LEJId ¢ YCIOBHUSM, OOBICHATH MPHUUYUHBI
JOCTHKEHUSI WJIM HEJOCTH)KEHHUS PE3YNbTaTOB JIEATEIIbHOCTH, HAXOAWTh OIIUOKY, J/JaBaTh
OLIEHKY MTPUOOPETEHHOMY OMBITY.

CoBMecTHasi 1eSITeJIbHOCTD:

MOHMMATh U UCIOJB30BATh MPEUMYILECTBA KOMAHIHON U MHAMBUAYAILHON paboThl mpu
pemieHny y4yeOHBIX 3ajady, HIPUHUMATh 1€1b COBMECTHOM JAESATENbHOCTH, IJIAHUPOBATDH
OpPraHU3allMi0 COBMECTHOM pPabOTHI, paclpeacisaTh BUIbI padOT, JOrOBapUBaThCs, 00CYXIATh
MIPOIIECC U Pe3yJIbTaT pabOThI, 00001IATh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PYIIOBBIX (hopmax padoTel (00CyXaeHUs], OOMEH MHEHHH, «MO3TOBBIC
WTYPMbI» U HMHBIE), BBIIOJHATH CBOIO YacTh PaOOThl M KOOPAMHUPOBATH CBOU JIEUCTBHS C
JIPYyTUMHU YJIEHAMU KOMAaHJIbI, OIICHMBATh KA4eCTBO CBOEr0 BKJIaga B OOMIMIA MPOIYKT IO
KpUTEpHUsIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMU B3aHMOJICHCTBUSI.

MNPEJMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 10 kJiacce oOy4aromMiics MOMYyYUT CIEAYIONIIHE MpPEIMETHBIC
pe3yNbTaThl 1O OTAENIBHBIM TeMaM pabouell mporpamMMmbl yueOHOro Kypca «Anredpa U Haudajga
MaTeMaTUYECKOT0 aHaJIN3ay:

Yucsaa v BBIYMCIEHUS:

CBOOOJIHO ONEPUPOBATH MOHATHAMH: PAllMOHAILHOE YUCIIO, 0€CKOHEUHas TePUOANY eCKast
IpoOb, MPOLEHTHL, UPPALMOHAIBHOE YHMCIO, MHOXKECTBA PALlMOHAIBHBIX U JACHCTBUTEIBHBIX
YUCeJl, MOAYJb AEHCTBUTEIBLHOT O YUCIIA;

OPUMEHSTh JPOOM W TPOIEHTHl IJ pElIeHUs MNPUKIAJHBIX 3a7ad M3 Pa3IHuHbIX
oTpacJiel 3HaHUW U peabHON KU3HHU;

OPUMEHSTh MPUOIMKEHHBIC BBIYMCICHUS, MpaBUa OKPYIJIEHUS, MPUKUAKY U OLIEHKY
pe3yibTaTa BbIYUCICHU;

CBOOOJIHO OMEPUPOBATH IOHATHEM: CTENEHb C IIeJIbIM MOKAa3aTelIeM, HCIOIb30BaTh
MOIXOAANIYyI0 (HOpMYy 3amHCH ACHCTBUTENBHBIX YWCEN JUIsl PEIICHUs MPAaKTHUYECKUX 3a4ad |
Mpe/ICTaBJICHUS IaHHbIX;

CBOOOJIHO OIEpUPOBATh MOHSATHEM: apr(PMETHUECKII KOPEHb HaTypaJbHOW CTENEeHH;

CBOOOJIHO ONIEPUPOBATH MOHSATUEM: CTEIIEHb C PALlMOHAIBHBIM [TOKA3aTEIeM;

CBOOO/IHO ONEpUPOBATh MOHATHUSAMH: JorapudM YHCIa, JECATUYHBIE U HaTypaJbHbIE
sorapuGmer;



CBOOOZHO ONEpPHPOBATH MOHATUSAMH: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTE€HC YHCIIOBOTO
apryMeHTa;

OIIEPUPOBATH MOHATUSMH: APKCHHYC, apKKOCHHYC M apKTaHT€HC YUCIOBOI'0 apryMEHTa.

YpaBHeHus M HEPpABEHCTBA:

CBOOOJIIHO  ONEpUpOBaTh  TOHATUSMHU:  TOXKAECTBO, YypaBHEHHE, HEPaBEHCTBO,
paBHOCUIIbHBIC YPAaBHEHUS U YPaBHEHUS -CIICICTBH S, PABHOCUIIbHBIC HEPABEHCTBA;

NPUMEHSTh Pa3JIMYHBIE METOMABI PEIICHHS pPalMOHAIBHBIX M APOOHO-PAIMOHAIBHBIX
ypaBHEHHH, MPUMEHITh METOJI MHTEPBAJIOB ISl PEIICHUS HEPABEHCTB;

CBOOOJIHO ONEpUpOBaTh MOHSATHSMH: MHOTOWIEH OT OJHOW MEPEeMEHHOW, MHOTOUJIEH C
HenbIMH KO3 PHUIMEeHTaMH, KOPHM MHOTOYJIEHa, MPUMEHSATh JelieHHe MHOrOuYJeHa Ha
MHOTOYJICH C OCTATKOM, Teopemy be3y u Teopemy Buera nis pemenus 3anad;

CBOOOJIHO OIEpUPOBATh TIOHSATHUSMHU: CHCTEMa JIMHEHHBIX YpaBHEHUW, MaTpHIIA,
ONpEeNeNuTeNhb MATPUIBI 2 X 2 W ero reOMETPHYECKH CMBICI, HCIOIb30BaTh CBOHCTBA
ompenenuTens 2 X 2 s BRIYUCICHUS €0 3HAYCHUS, IPUMEHSTH ONMPEHACIUTEN ISl PeIICHHS
CHCTEMbI JIMHEHHBIX YpaBHEHHI, MOACIUPOBATH PEAbHBIC CUTYallHH C IMOMOIIBIO CHUCTEMBI
JTMHEWHBIX yPaBHEHWH, WCCIEN0BATh IOCTPOSHHBICE MOJEIH C I[OMOIIBI0 MATPHUI W
oIpenenuTeNei, HHTEPIPETHPOBAThH TOTYYSHHBIN Pe3yibTaT;

UCIOJIb30BaTh CBOMCTBA ACHCTBUI ¢ KOPHAMU AJI IPE0OPa30BAHUS BHIPAKEHUI;

BBIMOJIHATG TPEOOpa3OBaHMS YHCIOBBIX BBIPAKEHUH, COAEpKAIIUX CTEMEHH ¢
paloOHATBHBIM MOKa3aTeNeM;

UCII0JIb30BaTh CBOWCTBA JIorapudMOB I  MpeoOpa3oBaHUs  JIOrapu(PMHUECKUX
BBIPAXKEHU;

CBOOOIHO  ONEpUpOBAaTh  MOHATHSAMHU:  HpPpAlMOHAJbHBIC, MOKa3aTelIbHBIE U
norapupMuUyYecKue ypaBHEHUs, HAXOJUTh X PELICHUS C TOMOIIBIO PAaBHOCHIIBHBIX IEPEX0/I0B
WJIM OCYIIECTBIISISI TPOBEPKY KOPHEH;

NPUMEHSTh  OCHOBHBIE  TPUTOHOMETpUYeckre (OopMyNIbl il MpeoOpa3oBaHHS
TPUTOHOMETPUYECKUX BBIPAKEHUI;

CBOOOJIHO ONEpUpOBaATh TMOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, IPHUMEHSIThH
HeoOXoauMbIe (POPMYITBI JIJIsl PEHICHUST OCHOBHBIX THTIOB TPUTOHOMETPHYECKUX ypaBHEHUMH;

MOJICNTMPOBATh pEaJbHBIC CHUTYallMd Ha S3bIKE aireOpbl, COCTaBJIATH BBIPAKCHHS,
ypaBHEHUS, HEPaBEHCTBA II0 YCIOBHIO 3aJaud, WCCIIEA0BaTh MOCTPOCHHBIC MOJCIH C
UCIIOJIb30BaHUEM allliapara ajaredopsol.

DyHKIMU U rpaduKn:

CBOOOJIHO OMEpUPOBATH MOHATHAMU: (YHKLHS, CIOCOOBI 3aJaHUs (YHKLIHH, B3aUMHO
oOpaTHble (DYHKUIWH, KOMIO3UIUSA (GYHKIHH, rpaduk (YHKIUH, BBIIOIHATH SJEMEHTapHbIC
npeoOpa3oBaHus rpaduKoB HYHKIIHI;

CBOOOJIHO OMEpUPOBATH MOHATUSMHU: O0JACTh OMpEIETeHUS U MHOXKECTBO 3HAYCHHM
GbyHKIMH, HYIU QYHKIIIH, TPOMEXYTKH 3HAKOIOCTOSHCTBA;

CBOOOJIHO OIEpPHPOBATh MOHSTUSAMHU: YETHBIE W HEUETHBIE (DYHKIHMH, MEPHOAMYECKHUE
GYHKIMHM, TPOMEXKYTKM MOHOTOHHOCTH (YHKIHH, MaKCUMyMbl MU MHUHUMYMBI (yHKIUH,
HanOoJbIlee U HauMEHbIIIee 3HaueHNEe (PYHKIIMH HA TIPOMEKYTKE;

CBOOOJIHO OIEpPUPOBATH MOHATHUSIMHU: CTEleHHas (DYHKIHUS C HATypalbHBIM U IETBIM
mokKasareneM, rpadMK CTEeHHOW (QYHKIMH C HATypajbHBIM M IIENBIM IOKa3aTelieM, rpaduk
KOpHS N-0¥ CTeNeHH KaK QyHKIMH 0OpaTHOW CTENEHU C HATypaJbHBIM ITOKa3aTeIeM;

ONEPHPOBATh TOHATUSAMU: JIMHCHHAS, KBaJIpaTUYHAS W JPOOHO-JTMHEWHAs (PYHKIIHH,
BBIMOJTHSATH JIEMEHTAPHOE MCCIICIOBAHNE U TOCTPOCHHE X TPapHKOB;



CBOOOJIHO ONEpUPOBATh MOHATUSAMM: IOKa3aTelbHas U Jorapupmudeckass QyHKIIMH, X
cBOMcTBa U rpauKH, UCIIOIB30BATh UX I'paUKH JUIsl pEllIeHUs] ypaBHEHUM;

CBOOOJIHO ONEpPUPOBATH MOHSATHUSAMHU: TPUTOHOMETPUUYECKAs OKPY)KHOCTb, OIpe/esICHUE
TPUTOHOMETPUYECKUX (PYHKLNN YMCIOBOIO apryMeHTa;

UCIONb30BaTh rpaduku (GYHKIUN A MCCIENOBAaHUS MPOIECCOB U 3aBUCHUMOCTEH MpU
peleHuu 3a1ad U3 APYruX y4eOHBIX MPEIMETOB M peajbHOW KU3HU, BBIpAXaTh (GOpPMYIaMH
3aBUCUMOCTH MEXY BEIMUUHAMM;

Hauyaja MaTeMaTH4eCKOI0 aHAJIN3A:

CBOOOZIHO OINEPUPOBATH MOHATUSAMH: apH(pMeTHUYecKas U TeOMETpUUecKasl Mporpeccus,
0ECKOHEYHO YOBIBAIOIAsl T€OMETPUYECKas MPOTrPECcCHsi, JIMHEHHBINA M SKCIIOHEHIIMABHBIA POCT,
(bopMyIa CIOXKHBIX MPOLEHTOB, UMETh MPEJICTABJICHHE O KOHCTAHTE,

UCIOJIb30BaTh IPOrPECCUH AJI PEIIECHUS PeaIbHBIX 3a/1a4 MPUKJIATHOIO XapaKTepa;

CBOOOZHO  ONMEpPHPOBATH TOHATUSAMH: MOCIENOBATEIBHOCTb, CIOCOOBI  3aJaHUsA
I10CJIEI0BAaTEIbHOCTEN, MOHOTOHHBIE U OIPaHUYEHHbIE 10CIE10BATENbHOCTH, IOHUMAaTh OCHOBBI
3apOXKAEHUS MAaTEMAaTHUECKOI0 aHAJIN3a KaK aHaJIn3a OECKOHEYHO MaJblX;

CBOOOJIHO ONEpPUPOBATh MOHATHAMU: HENpPEPhIBHbIE (DYHKIMHU, TOYKU pa3pbiBa rpaduka
(YHKUIMH, aCUMIOTOTHI Ipaduka QyHKINH;

CBOOOJIHO OMEpUpOBaTh MOHSATHEM: (YHKIHS, HENpepbhlBHAsS Ha OTpe3Ke, NPUMEHATH
CBOMCTBA HENPEPHIBHBIX (PYHKIUH AJIs peIIeHHs 3a4a4;

CBOOOJIHO OMEpUpOBATh TIOHATUSMHU: TepBas M BTOpas MPOU3BOAHBIC (YHKIIHH,
KacartesibHas K rpaduKy QyHKIUH;

BBIUKCIISITh MPOU3BOAHBIE CYMMBI, INPOM3BEIEHUS, YACTHOIO M KOMIIO3ULIMHM JBYX
(GyHKIMIA, 3HaTh TPOU3BOIHBIC DIIEMEHTAPHBIX (DYHKITHII;

HCIIOJIb30BAaTh TEOMETPUYCCKHH W (U3MYECKHH CMBICT TPOU3BOMHOW IS PELICHUS
3aj1ad.

MHoKecTBa M JIOTHKA:

CBOOOIHO OIEPUPOBATH MOHATHUSMHU: MHOKECTBO, ONEPAIIMH HAJl MHOXECTBAMU;

HCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapat AJis ONMCAaHUs peabHbIX IPOLIECCOB
U SIBJICHUH, IPU PEILEHUH 3a/1a4 U3 IPYTUX YU€OHBIX PEAMETOB;

CBOOOJIHO OIMEpUPOBATh MOHATHSAMH: OMNpEAEIeHNUe, TeopeMma, ypaBHEHHE-CIEICTBUE,
CBOHMCTBO MaTeMaTHYeCKOro oOBeKTa, JO0Ka3aTeNbCTBO, PAaBHOCWIbHBIE YpaBHEHUA H
HEpaBEHCTBA.

K xouiy obyuenuss B 11 kiaacce oOy4aroumuiicsi MOJTYYUT CHEAYIOLIME MpPEeIMETHBIE
pe3yNbTaThl 10 OTAENBHBIM TeMaM paboueil mporpaMMbl yueOHOro Kypca «Anredpa W Hayaia
MaTEeMaTUYECKOIO aHAIN3a»:

Yucia 1 BBIYHCICHHUS:

CBOOOJIHO OMEpUpOBaTh MOHATHSAMHU: HATypalbHOE U IEN0e YHCIO, MHOXKECTBA
HaTypajbHBIX U LEJIBIX YUCEN, UCIOIb30BaTh NpU3HAKU AenuMocty nenbix yucen, HOJl u HOK
HaTypaJibHBIX YU CEN JUIS PelleHUs 3a/1a4, IPUMEHATh alroputm EBkiuza;

CBOOOJIHO OIEPUPOBATH MOHSATHEM OCTaTKa MO0 MOAYIIIO, 3aMChIBATh HATYpaJbHbIC YU CIIA
B Pa3IMYHbIX MO3ULUOHHBIX CUCTEMAX CUMCIICHUS;

CBOOOZIHO ONEpUPOBATh MOHATHUSAMM: KOMIUIEKCHOE YHCIO U MHOXKECTBO KOMIUIEKCHBIX
qHcesl, MPEACTaBlIATh KOMIIJIEKCHBIE YUCIa B ajiredpandeckoil U TPUTOHOMETpHUUYECKoil (opme,
BBITMIOJHSATH apu(pMETHUECKHE ONepaliii C HUMU U U300pakaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHs U HEPABeHCTBA:



CBOOOJIHO  OIEPHPOBATh  IMOHATHSMHU:  HpPpAlMOHANBHBIC,  IOKA3aTCIBHBIE |
aorapu(PMUYECKHE HEPABEHCTBA, HAXOAWTh WX PEIICHUS C TOMONIbI0 PaBHOCHJIbHBIX
MIePEXO0/I0B;

OCYIIECTBJISATh OTOOP KOPHEH MPH PEIICHHH TPUTOHOMETPUUECKOT0 YPABHEHHUS;

CBOOOJIHO ONEpUPOBATH TIOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPHUMEHSTH
HeoOXoauMble (GOPMYIIBI IJIsl PEHICHUs OCHOBHBIX THIIOB TPUTOHOMETPUYECKHX HEPABEHCTB;

CBOOOJIHO OIIEPHPOBATH MOHATHSAMU: CHCTEMa U COBOKYITHOCTh YPaBHEHHI U HEPABEHCTB,
PaBHOCUIIBHBIE CHCTEMBI U CHCTEMBI-CIICACTBUS, HAXOIUTh PEIICHUs] CUCTEMBI M COBOKYITHOCTEH
palOHANBHBIX, HMPPAIMOHANBHBIX, IMOKAa3aTeNbHBIX W JIOTApU(PMHUYECKHX YPaBHEHUU W
HEPaBEHCTB;

pemaTh panHoOHAIBHBIE, HpPPAIMOHANBHBIE, ITOKAa3aTeNbHbIE, JOrapu(MUYECKHe U
TPUTOHOMETPUYECKIE YPABHEHUS H HEPaBEHCTBA, CO/IePIKAINE MOAYIH U ITapaMeTPHhI,

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

MOJICJIMPOBATh pEAIbHBIC CUTyallUd HA S3BIKE aireOpbl, COCTABIATH BBIPAKECHUS,
ypaBHEHHS, HEPAaBEHCTBA M WX CHUCTEMBI 10 YCJOBHUIO 3a/layH, HCCIEI0BATh MOCTPOCHHEIE
MOJIEJH C UCIIOJIb30BAHUEM arIapaTa anreOpbl, HHTEPIIPETHPOBATh OMyUYEHHBIA Pe3yIbTaT.

DyHKUMU U rpadpuKku:

CTPOHUTH TpaUKH KOMIO3UIMH (YHKIIHA C TOMOIIBIO 3JIEMEHTAPHOTO UCCIEIOBAHUS U
CBOWCTB KOMIO3UIINH IBYX (DYHKITUI;

CTPOHTh T€OMETpHYecKhe oOpa3bl YpaBHEHHH W HEPAaBEHCTB Ha KOOPAMHATHOU
IJIOCKOCTH;

CBOOOTHO ONIEPUPOBATH MOHATUIMH: TPa(UKH TPUTOHOMETPUYECKHUX (DYHKITU;

IPUMEHSTh QYHKITUH JIJIS1 MOACIIMPOBAHUS U HCCIIEAOBAHUS PEAIbHBIX MPOIECCOB.

Hauvajia MaTeMaTH4eCKOr0 aHAIN3A:

UCIOJh30BaTh IPOU3BOJHYIO [JIsl HCCIENOBaHUA (QYHKIMH HAa MOHOTOHHOCTh U
KCTPEMYMBI;

HaXOJHUTh HAaUOOJbIIIee M HAMMEHbINIee 3HAUCHUS (DYHKITUU HETPEPHIBHOM HA OTPE3KE;

WCIOJIb30BaTh MPOM3BOIHYIO IS HAXOXKICHUS HAWIYYINEro PEIICHHs B MPUKIAIHBIX, B
TOM YHCJIE COLUAILHO-YKOHOMUYECKUX, 3ajadax, s ONpPENeICHUS CKOPOCTH U YCKOPEHUS
nporecca, 3aJaHHOTO POPMYJIOH WK TpadrKOM;

CBOOOJIHO ONEpUPOBATH TMOHATHSMHU: IEepPBOOOpa3Has, ONpeneNEHHBIH MHTEerpa,
HaXOIUTh IEpPBOOOpA3HbIE AJIEMEHTApPHbIX (YHKIHH M BBIUUCIATH HMHTErpal mo Gopmyse
Hrrotona-Jleitouuna;

HAXOJUTh IUIOLIA/IN TUNIOCKUX QUTYp U 00BEMBI TEJI C MOMOIILBI0 HHTErpana;

UMETh MPEJCTABICHUE O MAaTEMAaTHUYE€CKOM MOJETUPOBAHUU Ha TPUMEpPE COCTABICHUS
muddepeHmanbHbIX ypaBHEHUH;

pelaTh NpUKIagHbIC 337a4d, B TOM YUCIE COLHMAIbHO-3KOHOMHYECKOT0 U (PU3NYECKOTO
XapakTepa, CpelcCTBaMU MaTEeMaTHYECKOT0 aHaln3a.



TEMATHYECKOE IINTAHUPOBAHUE

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 MHorouensl. PannoHabHbIe 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 [TocnenoBaTebHOCTH U IPOTPECCUU 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
OBILIEE 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 TpUroHOMETpPUUECKUX (PYHKIIUM. 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 ITPOI'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/

ITIOYPOYHOE IINTAHUPOBAHUE

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 anmapara Jiis |
peuieHus 3aaa4y
4 PanmonanpHabie uncna. OOBIKHOBEHHBIE M IECATHYHBIE IPOOH, |
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 [TpubnmxEHHBIE BRIYMCICHUS, TTPaBUIIA OKPYTJICHHS], TPUKHUJIKA U |
OILICHKAa pe3yJibTaTa BHIYUCICHUM
12 OCHOBHBIC METO/IbI PEIICHUS IEIBIX M IPOOHO-paIliOHATBHBIX |
YpaBHEHHUI U HEPABEHCTB
13 OCHOBHBIE METO/IBI PEIICHUS IEITBIX U IPOOHO-pAIMOHATBHBIX 1
YpaBHEHUM U HEPABEHCTB
14 OCHOBHBIE METOJIBI PEUICHUS IEJIBIX 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 YpaBHEHU I 1
18 Peuienue cucreM JTUHEHHBIX YpaBHEHU I 1
Marpuia cucTeMbl JUHEHHBIX ypaBHEHHI. OnpenennTenb
19 MaTpHIbl 2X2, €r0 T€OMETPUYECKUI CMBICI U CBOMCTBA; 1
BEIYHCIICHHUE €0 3HAYCHUS
20 Omnpenenurens MaTpULbl 2X2, €r0 FT€OMETPUUECKUIM CMBICT U |
CBOMCTBA; BBIYMCJICHHUE €r0 3HAUCHUS
1 [Ipumenenue onpeaenuTens sl peIIeHUs CUCTEMBbI JIMHEHHBIX |
ypaBHEHUM
2 Pemenue nmpukaaaHbIx 337124 ¢ IOMOMIBIO CUCTEMBI JIMHEUHBIX |

YPaBHEHUI




Pemenue IMPUKJIAAHBIX 3a/1a4 C IIOMOIIbIO CHUCTCMbI JIMHEHUHBIX

23 .
ypaBHEHUI

24 Kontponbhas pabora Nel: "PannonanbHble ypaBHEHUS U
HepaBeHCTBA. CHCTEMBI JIMHEHHBIX YpaBHEHUH"

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 Yérnslie n HeuétHble QyHKIMH. [lepuoandeckue GyHKINN.
[TpoMexyTKH MOHOTOHHOCTH (DYHKIIHH

29 MaxkcuMyMbl 1 MUHUMYMBI (pyHKInU. HanGonbmee u
HalMeHblllee 3HaueHHe (PYHKLUU Ha IPOMEKYTKE

30 Jlunelinas, KBaJpaTu4yHasi U APOOHO-TMHENHHAas QyHKIUN

31 DreMeHTapHOe HCCIIeJOBaHNE U TOCTPOSHHUE T'PapUKOB ITUX
byHKIMiA

39 DneMeHTapHOe UCCIIEJOBAHUE U TOCTPOEHUE I'PpaPMKOB ATHX
GbyHKIUH

33 Creneds ¢ 1ieabIM nokasateineM. bunom Herotona

34 Crenensb ¢ nensiM nokasareneMm. bunom Herotona

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

36 Kontponbhas pabora Ne2: "Crenennas ¢pynknus. E€ cBoiictBa u
rpadux"

37 ApupmeTrnuecKnii KOpeHb HaTypaJbHOW CTEIEHU U €ro CBOMCTBA

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 Wppanuonanbasie ypaBHeHUSA. OCHOBHbBIE METO/BI PELLEHUS
UppalOHaIbHBIX YPAaBHEHUN

44 Wppanmonanbasie ypaBHeHUS. OCHOBHBIE METO/IbI pEIICHUS
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 [TOKa3aTeleM

51 Kontponbhas pabora Ne3: "CpoiicTBa U rpaduK KOpHS n-oi 1
crenenu. MppammonanbHbie ypaBHEHUs "

52 Crenenb ¢ pallMOHaIbHBIM IIOKA3aTEJIEM U €€ CBOMCTBA 1

53 Crenens ¢ paloHaJIbHBIM MOKa3aTeIeM U €€ CBOMCTBA 1

54 Crenenb ¢ pallMoOHaIbHBIM IIOKa3aTeJIEM U €€ CBOMCTBA 1

55 [TokaszatenbHas GyHKIMs, €€ CBOMCTBA U rpadux 1

56 Hcnonp3zoBanue rpapuka GyHKIUU A peLIeHUs] ypaBHEHUN 1

57 Hcnonp3oBanue rpaduka GyHKIUU A pelIeHUs 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
MOKa3aTeNbHBIX YPaBHEHUN

61 Kontponbsnas pabora Ned: "TlokazaTenbHast pyHKIIHS. |
[Toka3aTenbHble ypaBHEeHUS"

62 Jlorapudwm uncna. ColicTBa Jiorapudma 1

63 Jlorapudm uncna. CBoiicTBa norapudma 1

64 Jlorapudwm uncna. ColicTBa Jiorapudma 1

65 JlecsiTudaHblE M HaTypajbHBIE JOrapu(pMbl 1

66 JlecsaTHYHBIC U HATYpaJbHBIC JIOTapu (PMBI 1

67 [IpeobpazoBanue BeIpaXeHUH, COAEpKALIUX JIOTapU(PMBbI 1

68 [IpeobpazoBanue BeIpaKEHUN, COEPHKAIIUX JIOTapHU(PMBI 1

69 [IpeobpazoBanue BeIpaKeHUH, COEpKALIUX JIOTapU(PMBI 1

70 Jlorapudmuyeckas QyHKIus, €€ CBOWCTBA U IpaduK 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
norapu(MUIECKUX ypaBHEHUI

75 Jlorapudmuueckne ypaBHeHUs1. OCHOBHBIE METO/IbI PELICHHUS |
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 Kontponbsnas pabora Ne5: "Jlorapudmuyeckas QyHKIuS. |
Jlorapudmuyeckue ypaBHeHHUS"
80 CuHYyC, KOCUHYC, TAHI'€HC U KOTAaHT'€HC YUCJIOBOI0 apryMEHTa 1
81 CuHyc, KOCUHYC, TAHT€HC M KOTAHI'€HC YMCIIOBOr0 apryMeHTa 1
82 ApKCHHYC, apKKOCHHYC 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 (PYHKLINN YHCIOBOIO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUY ECKUE (HOPMYJIbI 1
87 OCHOBHBIC TPUT'OHOMETPHUECKUE (HOPMYJIBI 1
88 OCHOBHBIE TPUTOHOMETPUY ECKHE (HOPMYJIbI 1
89 OCHOBHBIE TPUTOHOMETPHUYECKHE (HOPMYITBI 1
90 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHH 1
91 [IpeobpazoBaHue TPUTOHOMETPUIECKIX BBIPAKEHHH 1
92 [IpeobpazoBaHue TPUTOHOMETPUUECKUX BBIPAKEHH 1
93 [IpeoOpazoBaHne TPUTOHOMETPHUUECKUX BBIPAXKEHUH 1
94 Pemenne TpuroHOMeTpUYECKUX ypaBHEHUI 1
95 Pemenue TpuroHomMeTpUUECKUX ypaBHEHU N 1
96 Pemenne TpUroHOMeTpUYECKUX YpPaBHEHUN 1
97 Pemenue TpuroHOMETpUYECKUX yPaBHEHUI 1
98 Pewienue TpUroHOMETPUUECKUX YpPaBHEHUU 1
99 Pemenue TpuroHOMETpUYECKUX yPaBHEHUN 1
100 Peuienne TpUroHOMETPUUECKUX YpaBHEHUM 1
101 Kontponbhas pabora Ne6: "Tpuronomerpruyeckue BoIpaxkeHUs U |
TPUTOHOMETPUYECKHE YpaBHEHUA"
102 [TocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS TOCTIEIOBATENbHOCTEH. 1
MeToa MaTeMaTH4ECKON MHIYKIIUH
103 MOHOTOHHBIE M OIPaHUYEHHBIE TIOCIIEA0BATENBHOCTH. cTopHs |
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




CJIOKHBIX TIPOLIEHTOB
110 Hcnonb3oBaHue nporpeccuu AJis pelieHus peajbHbIX 3a1a4 |
MIPUKJIAJTHOTO XapaKTepa
111 Kontponbsnas pabora Ne7: "IlocnenoBarenpbHOCTH U porpeccun” 1
112 HenpeprsiBHbIE QYHKIIMH U UX CBOMCTBA 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 JIs PELICHKS HEPABEHCTB 1
118 Meton MHTEpBAJIOB IS PELLEHUS HEPABEHCTB 1
119 [IpuMeHeHuEe CBOWCTB HENPEPBIBHBIX (PYHKIMH JUIs pEeIIeHUs |
3a1a4
120 [IpuMeHeHne CBOWCTB HENPEPHIBHBIX (YHKIIMH IS peleHus |
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 TpaduKy 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 Kontponbhas pabora Ne8: "IIponsBognas" 1
132 [ToBTOpEeHue, 00600IIeHIE, CHCTEeMaTH3alus 3HAaHUH: "YpaBHeHHS " 1
133 [ToBTOpenue, 0600meHNe, cuctemMaru3anus 3HaHui: "OyHkuun" 1
134 Hrorosast koHTposibHAs paboTa Ne9 1
135 Urorosas korTposbHas paboTta Ne9 1
136 [ToBTOpEHue, 0000IIeHNE, CUCTEMAaTH3AIUs 3HAHUI 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136
11 KJIACC
Ne KoaudecTBO 9acoB
n/n Tema ypoka
Bcero

HpI/IMeHeHI/IC HpOH3BO}IHOI>'I K UCCIICAOBAHHUIO (1)YHKIII/II‘/‘I Ha

MOHOTOHHOCTDb U 3KCTPCM YMbI




[TpumeHeHue MPOU3BOIHON K UCCIEAOBAHUIO (PYHKIINI HA

2 MOHOTOHHOCTb U 3KCTPEMYMBI

3 [TpumeHeHue Npou3BOIHON K UCCIIEA0BAHNUIO PYHKIMUN Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

4 [TpumMeHeHne TPOU3BOIHON K MCCIICOBAaHUIO PYHKITUH Ha
MOHOTOHHOCTb U DKCTPEMYMBI

5 [TpumeHeHue MPOU3BOIHOM K UCCIIEA0BAHNIO PYHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

6 [TpumeHeHue MPOU3BOIHON K UCCIEA0BAHNIO PYHKINN Ha
MOHOTOHHOCTb M 3KCTPEMYMBI

7 Haxoxnenne HanOoNbIIeTo 1 HAMMEHBIIET0 3HAYECHUS
HENpepbIBHOM (PYHKIIMM HA OTPE3KE

g HaxoxaeHue HanbonbIIero 1 HAMMEHbIIEro 3Ha4eHHs
HENpEepbIBHOM (YHKIIMH HA OTpe3Ke

9 Haxoxxaenue HanOoIbLIero 1 HAMMEHBIIETO 3HAYEHUS
HeNpepbIBHOM (PYHKIIMM HA OTpE3Ke

10 Haxoxnenue HanGonbLIero 1 HAMMEHBIIEr0 3HAaYEHUS
HENPEePhIBHON (PYHKIIMHM HA OTpE3Ke

1 Haxoxxaenue HauOobLIEro 1 HAMMEHBIIETO 3HAUEHUS
HEeNpepbIBHOM (PYHKIIMU HA OTpE3Ke

12 Haxoxnenue HanOonbIIero 1 HAMMEHBIIEr0 3HAaUEHUS
HETPEPHIBHON (PYHKIINH HA OTpE3Ke

13 IIpumeHenne nponu3BOIHON AJIsI HAXO0XKACHUS HAaWTYy4dLIero
pELIeHNs B MPUKIIAIHBIX 3aa4ax

14 IIpumeHnenne npou3BOIHON A1l HAX0XKICHHS HAWIIY4IIEr O
pellIeHus B IPUKIAJAHbIX 3a/1a4ax

15 [Ipumenenue nponu3BOIHOMN AJIsI ONIPEIENIEHUs] CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aaHHoro GopMyIioi Wi rpapukom

16 ITprMeHeHne NpOU3BOIHOM IS ONIPENEICHNS CKOPOCTHU U
YCKOpEHUs npolecca, 3aaHHoro GopMyJioi wim rpagukom

17 Kommnozunms GyHkuit

18 Kommosunus ¢pyHKIum

19 Kommnozunms GpyHkumit

20 I'eomerpuyeckue o0Opa3bl ypaBHEHUH Ha KOOPIMHATHON
IJIOCKOCTH

21 ['eomerpuueckre 06pa3bl ypaBHEHUI Ha KOOPAMHATHOM
IIJIOCKOCTH

2 Konrtponsnas padoraNel: "MccnenoBanue GpyHKINN ¢ TOMOIIBIO
IPOU3BOAHON"

23 ITepBooOpa3Hasi, OCHOBHOE CBOMCTBO EPBOOOPA3HBIX

24 [TepBooOpa3HbIe aeMeHTapHbIX (GyHKIUN. [IpaBuia HaX0XKISHHS
NepBOOOPa3HBIX

25 [TepBooOpa3Hbie dneMeHTapHbIX pyHKIMH. [IpaBria HaxoXIeHUS




nepBoo0pa3HbIX

26 WHTerpain. I'eomeTpru4eCcKuil CMBICI HHTErpaJia 1

7 Beruucienue onpenesiéHHOro nHTerpaina mo gopmyine Herotona- |
JleiitOHuna

)3 Brruncnenue onpenenéHHoro nurerpaia mno gopmyne Herorona- |
JleliGHuna

79 ITpumeHeHue uHTErpaa s HaX0XKAEHH IIIOIAAEeH MIO0CKUX 1
¢uryp

30 [TpumeHeHue UHTErpaa 1y HaX0XKeHUsI 00bEMOB |
reOMEeTPUUECKUX TEI

31 [Tpumeps! pemienuit udepeHanIbHbIX ypaBHEHUN 1

32 [Tpumeps! pemienuit 1udpepeHnanbHbIX YpaBHEHUM 1

13 MatemaTnueckoe MOJIeIMpOBaHUE PEATIbHBIX IPOLIECCOB C |
noMoIIbio U ddepeHnanbHbIX ypaBHEHHH

34 KontponbHas pabora Ne2: "IlepBooOpa3Has u uHTerpan’ 1

35 Tpuronomerpudeckre QyHKINHU, UX CBOICTBA U Ipaduku 1

36 Tpuronomerpudeckue QyHKLUNHU, UX CBONCTBA U IpapUKU 1

37 Tpuronomerpudeckre QyHKINHU, UX CBOICTBA U Ipaduku 1

38 Tpuronomerpuueckue QyHKLUNHU, X CBOICTBA U rpaduku 1

39 Tpuronomerpudeckrne QyHKINHU, UX CBOMCTBA U Tpaduku 1

40 OT100p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUN € ITOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTHU

41 OT00p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUN € TTOMOIIBIO |
TPUTOHOMETPUYECKON OKPYKHOCTU

47 OTt60p KOpHEW TPUTOHOMETPUUECKUX YPABHEHUN C TTOMOIIBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTHU

43 OT00p KOpHEN TPUTOHOMETPUUECKUX YPaBHEHUI C TOMOIIbIO |
TPUTOHOMETPUYECKON OKPYKHOCTU

44 Petienrie TpUroHOMETpUUECKUX HEPABEHCTB 1

45 Pemenue TpUrOHOMETPUYECKUX HEPABEHCTB 1

46 Perienrie TpUroHOMeTpUUECKUX HEPABEHCTB 1

47 Pemenune TpUrOHOMETPUYECKUX HEPABEHCTB 1

43 KonTponbHas padora Ne3: "['paduikut TpUTOHOMETPHIECKUX ]
¢ynkuumii. Tpuronomerpuyeckue HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PELIECHUS ITOKA3AaTEIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI PELIEHUS I1OKA3ATENIbHBIX HEPABEHCTB 1

51 OCHOBHBIE METOABI PELICHUSI 10KA3aTEIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/IbI PELICHUS ITOKA3aTEIbHBIX HEPABEHCTB 1

53 OCHOBHBIE METOBI PELICHHS IOTapH(PMHIUECKIX HEPABEHCTB 1

54 OCHOBHBIE METOABI PELICHHS JIOTapu(PMHUUECKUX HEPABEHCTB 1

55 OCHOBHBIE METO/BI PELIECHUS JIOTapU(PMHUUECKUX HEPABEH CTB 1

56 OCHOBHBIE METOABI PELICHHS JIOrapu(PMHUUECKUX HEPABEHCTB 1




57 OCHOBHBIE METO/IbI PELIECHUSI UPPALIMOHAIILHBIX HEPABEHCTB 1
58 OCHOBHbIE METO/BI PELICHUS HPPALIMOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PELIECHUSI UPPALIMOHAIILHBIX HEPABEHCTB 1
60 OCHOBHbIE METO/BI PELICHUS HPPALIMOHAILHBIX HEPaBEHCTB 1
61 I'padmueckre METOIbI pEIICHUST UPPALIMOHATIBHBIX YPaBHEHU I 1
62 I'paduueckrie METO/bI pelIeHUs HPPALMOHATILHBIX YPaBHEHHM 1
63 ['paduaeckrie MeTONbI pelIeHus TOKa3aTeIbHBIX YPaBHEHUN 1
64 I'paduueckrie MeTO/IbI pelIeHNs TOKa3aTeIbHBIX HEPABEHCTB 1
65 I'papuueckrie MeTObI pelIeHns JorapupMUUECKUX YPaBHEHUN 1
66 ['paduueckrie MeTONIbI peieHus JorapupMUIECKUX HEPaBEHCTB 1
67 I'paduueckrie MeTOIbI pelIeHns JorapupMUUECKUX HEPABEHCTB 1
63 ['paduueckrie MeTONIbI pelIeHUs TOKa3aTeIbHBIX U |
Jorapu(pMUYECKUX ypaBHEHUN
69 ['paduueckrie MeTONIbI pelIeHUs TOKa3aTeIbHBIX U |
Jorapu(pMUYECKUX ypaBHEHUN
70 I'paduueckrie MeTO/IbI peLIeHNs [T0Ka3aTEIbHBIX U |
norapu(pMUYECKUX HEPABEHCTB
71 ['paduueckrie MeTOBI pelICHU TOKa3aTEeIbHBIX U 1
norapu(pMUYECKUX HEPaBEHCTB
7 KontponpeHas pabora Ned: "UppanuoHanbHble, TOKa3aTeNbHbIE U |
norapudmMuyeckue HepaBeHcTBa"
73 Komrmnekchble uncna. AnareOpanyeckasi 1 TPUTOHOMETpUYecKas 1
(OpMBI 3a1MCH KOMITJIEKCHOTO YUCIIa
74 KommiekcHble uncna. Anredpanyeckas U TpPUTOHOMETPUYECKast 1
(bopMBbI 3amKcH KOMITJIEKCHOTO YHCIIa
75 Apugpmernueckue ornepanuu ¢ KOMIJIEKCHBIMU YHCIIAMU 1
76 ApudmeTrueckre ornepaiui ¢ KOMIUIEKCHBIMU YHCIIaMH 1
77 N300paxeHrne KOMIUIEKCHBIX YMCENl Ha KOOPAMHATHON MIJIOCKOCTH 1
78 N300paxeHrne KOMIUIEKCHBIX YU CeNl Ha KOOPAMHATHON MIIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oi cTeleHH U3 KOMILJIEKCHOTO YUCIIa 1
80 ®opmysa Myaspa. KopHu n-oii cTeneHu u3 KOMILIEKCHOT'O YHCJia 1
21 [TprMeHeHn e KOMIIEKCHBIX UM CEN ISl peleHus] PU3NYECKUX U |
reOMEeTPUYECKUX 3a/1a4
82 KonTtponsnas padora No5: "KommiekcHbie uncna" 1
83 HarypanbHble u 11€7b1e yncia 1
84 HarypanbHble u 11enbie yncia 1
85 IIpumeHenne NpU3HAKOB IETMMOCTH LIEJIBIX YUCET 1
86 [IpumeHeHue NpU3HAKOB JIETMMOCTH LIEJIbIX YUCET 1
87 [Ipumenenue npusHakoB nenumoctu nensix yncen: HOA u HOK 1
88 [Ipumenenue npuszHakoB aenumocTH 1enbix yncesnr: HO u HOK 1
29 ITprMeHeHn e NPU3HAKOB JEIUMOCTH LEJIBIX YUCEN: OCTATKH 110 1

MOJTYJIIO




HpI/IMeHeHI/Ie MMPHU3HAKOB ACIMMOCTHU L ECJIbIX YUCCII: OCTATKHU I10

90 1
MOJLYJIXO

91 [TpuMeHeHue NpU3HAKOB JEIUMOCTH LIEJIbIX YUCEN: allTOPUTM |
EBkimna s perieHus 3aaad B LENbIX YUCIIAX

92 KontponwsHas pabora Ne6: "Teopus nensix uncen" 1

93 Cucrema u COBOKYITHOCTh ypaBHEHUN. PaBHOCHIIbHBIE CUCTEMBI U |
CHCTEMBbI-CIIEICTBHS

94 Cucrema 1 COBOKYITHOCTb ypaBHEHU. PaBHOCHIIbHBIE CHCTEMBI U 1
CHCTEMBbI-CIIEICTBHS

95 OCHOBHbIE METOABI PELICHUS CUCTEM M COBOKYITHOCTEM ]
palMOHaNIbHbBIX YpaBHEHUN

96 OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYITHOCTEH |
UppalOHaIbHBIX YPaBHEHUN

97 OCHOBHbIE METOABI PELICHUS CUCTEM M COBOKYITHOCTEH 1
[IOKa3aTeJIbHbIX YpPaBHEHUN

03 OCHOBHBIE METOABI PEILIEHUS CUCTEM U COBOKYITHOCTEH ]
[IOKa3aTeJIbHBIX YPaBHEHUN

99 OCHOBHBIE METO/IbI PELICHUS CUCTEM U COBOKYITHOCTEN 1
Jorapu(pMUYECKUX ypaBHEHUN

100 OCHOBHBIE METOABI PELIEHUS CUCTEM U COBOKYITHOCTEM 1
Jorapu()MUYECKUX YpaBHEHUH
[TpumMeHeHue cUCTeM K PEIICHHI0 MaTeMaTHYECKUX 3aa4 U 3a7a4

101 U3 Pa3IMYHBIX 00J1acTell HAyKu U pealbHOM JKU3HH, 1
MHTEpIpeTalrs NOJydEeHHBIX PE3yIbTaTOB
[TpuMeHeHue CUCTEM K PEIIEHUI0 MaTEMaTUYECKUX 3a/1a4 U 3a/1a4

102 U3 Pa3IMYHBIX 00J1acTell HAYyKU U peaabHOM JKU3HH, 1
MHTEpIpeTalus NoJy4eHHBIX Pe3yIbTaTOB
ITpruMeHeHnEe HEPAaBEHCTB K PEILICHUI0 MAaTEMAaTUUECKUX 3a/1a4 U

103 3a]a4 U3 pa3IMyHbIX o0sacTell HAayKH U peaibHOM KHU3HH, 1
MHTEpIpETaLUs 0Jy4YEHHBIX PE3yIbTaTOB
KonTpomnpHas padora Ne7: "CucTemMbl palliOHAIbHBIX,

104 HppalliOHAJIBHBIX TTOKA3aTEIBHBIX M JIOrapuPMUIECKUX 1
ypaBHEeHUI"

105 PannonanbHble ypaBHEHUS ¢ IapaMeTpaMu 1

106 PanmonanbpHbIe HEPABEHCTBA C TapaMeTpaMH 1

107 PannonanbHbIe CHCTEMBI C TApaMETpaMu 1

108 UpparmonansHbie ypaBHEHHS, HEPABEHCTBA C IapamMeTpamMu 1

109 HppannoHanbHble CHCTEMBI € TapaMeETPaMHU 1

110 ITokazarenbHble ypaBHEHUS, HEPABEHCTBA C IapamMeTpaMHu 1

111 IToka3aTenbHbIE CUCTEMBI C ITapaMeTpaMu 1

112 JlorapudmMunueckue ypaBHEHHs, HEpaBEHCTBA C TapaMeTpaMHu 1

113 JlorapudmMuyeckue cucTeMbl ¢ apaMeTpamMu 1

114 TpuroHomerpruyeckue ypaBHEHHUs C TapaMeTpamMu 1




115 TpuroHomerpruyeckre HepaBeHCTBA C MMapaMeTpaMu
116 TpUroHOMETpUYECKHE CUCTEMBI C ITapAMETPAMHU
117 [TocTpoenue u nccnenoBaHUE MATEMATUYECKUX MOJIEIIe
peaJIbHBIX CUTYaIMH C MOMOIIBI0 YPaBHEHUM C TapaMeTpaMu
[TocTpoenue u rccnenoBaHre MATEMAaTUUECKUX MOJIEIICH
118 pEANBHBIX CUTYallUH C TOMOIIBIO CUCTEM YPAaBHEHMI C
napameTpaMu
ITocTpoenue u nccnenoBaHUE MATEMATUIECKUX MOJIETIeH
119 pCaNbHBIX CHUTYAIUH C TOMOIIBIO CUCTEM YPaBHEHHH C
napameTpaMu
120 KontponpHas pabora Ne8: "3anaum ¢ napamerpamu”
121 IToBTOpEeHue, 0000IICHNE, CHCTEeMAaTH3AIUs 3HAHU:
"VpaBHeHusa"
122 [ToBTOpeHue, 0000IIeHHE, CUCTEeMATH3AIUs 3HAHUM:
"VpaBHenus"
123 [ToBTOpeHue, 0000IICHHE, CUCTEeMAaTH3alus 3HAaHUH: "' Y paBHEHUS.
Cucrembl ypaBHEeHU"
124 [ToBTOpenue, 00600IIeHNE, CUCTEeMAaTH3AIMs 3HAHUM:
"HepaBenctaa"
125 IToBTOpEHuE, 0000IICHKE, CHCTEMATH3aIUs 3HAHU:
"HepaBenctpa"
126 [ToBTOpeHue, 0600IICHNE, CUCTEMAaTH3AIUS 3HAHU:
"HepaBenctaa"
127 [ToBTOpeHue, 0000IICHHE, CHCTEMATH3aIUsl 3HAHUMN
"ITponsBoaHas u €€ npuMeHeHue"
128 IToBTOpeHue, 0000IICHNE, CUCTEMAaTH3AIUs 3HAHUH:
"IIponsBonHas u e€ npuMeHeHue"
129 [ToBTOpEeHue, 0000IICHNE, CHCTEMAaTH3AIUs 3HAHU:
"[IpousBonHas u e€ npuMeHeHue"
130 [ToBTOpenue, 0006IIeHNEe, cucTeMaTu3anus 3Hanuii: "MaTerpan u
ero nmpuMeHeHue"
131 [ToBTOpeHue, 0600IICHHE, cucTeMaTH3alus 3HaHUH: "D yHKImun" 1
132 [ToBTOpenue, o6o0IIeHNE, cucTeMaTu3anus 3HaHui: "Oynkuun" 1
133 [ToBTOpeHue, 0600IICHHE, cucTeMaTH3alus 3HaHUH: "D yHKImun" 1
134 Urorosast koHTposibHAs paboTa Ne9 1
135 NroroBas koHTposbHast padbora Ne9 1
136 [ToBTOpeHue, 0000IICHNE, CHCTEMATH3AIUS 3HAHU I 1
3

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBSI3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

* MaremaTuka: anreOpa W Hayajda MaTEMaTHYECKOTO aHaiIM3a, TeoMeTpus. AnreOpa U Havyaga
MaTemMaTHyeckoro asaimmsa, 11 kmacc/ Huxomsckuii C.M., IToramoB M.K., Pemernukos H.H. u
npyrue, AkuronepHoe oomectBo «M3narenscTBo «IIpocBemieHne

* Maremaruka: aiaredpa ¥ Hadaja MaTeMaTHYECKOrO aHayM3a, reoMeTpus. Airedpa U Havaa
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 xmacc : ywyeb. mocobue s 00IeoOpa3oBart.
opranmsanuii / M. K. [Toranos, A. B. llleBkun. — 2-e uzn. — M. : [Ipocserennue.
e Meronuueckue pekomenmauuu. 11 kmacc : ywebd. mocobue st 00IIE0O0pa3oBart.

opranuzanuii / M. K. [Totanos, A. B. IllleBkun. — 2-e u3g. — M. : [IpocBemnienue.

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