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HOACHUTEJIBHAA 3AIINCKA
HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa W Hayaja MaTeMaTHYEeCKOTO aHAIWM3a» SIBISICTCS OJHUM H3 HamOoJiee 3HAUYMMBIX B
porpamMMme CTapIIel IIKOJbI, MOCKOJIBKY, C OJHOW CTOPOHBI, OH 00ECIeYnBAaET HHCTPYMEHTAIBHYIO 0a3y uis
W3YYCHUS BCEX €CTECTBEHHOHAYYHBIX KYpCOB, a C APYroil CTOPOHBI, (GOPMHPYET JOTHYECKOE U a0CTPAKTHOE
MBIIIJICHUE YYAIIMXCsSd HAa ypOBHE, HEOOXOTUMOM JUIsi OCBOCHHS MH(DOpPMATHKH, OOIIECTBO3HAHUS, UCTOPHUH,
CIIOBECHOCTH W JIPYTMX IUCHHMIUIMH. B pamMkax JaHHOTO Kypca ydalluecs OBJIAJICBAIOT YHUBEPCATBHBIM
SI3BIKOM COBPEMEHHOM HAyKH, KOTOpasi JOPMYITHPYET CBOU JOCTIKEHUS B MATeMaTH4IeCKoi popme.

Kypc anrebpsl u Havyaja MaTeMaTHYECKOTO aHAIM3a 3aKJIAIbIBAET OCHOBY JUISl YCHEIIHOTO OBJIAJICHHS
3aKOHaMH (DH3WKW, XUMUHU, OWOJIOTWH, TIOHUMAHHUS OCHOBHBIX TCHICHIIMH pa3BUTHUS OKOHOMHKH H
OOIIECTBEHHON JKHM3HH, TIO3BOJIIET OPHEHTUPOBATHCS B COBPEMEHHBIX ITU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTHUSX, YBEPCHHO UCIIOJIL30BaTh UX IS JalbHEHIIIEro 00pa3oBaHUs U B MOBCEAHEBHON JXKU3HH. B TOXke
BpeMsi OBJIQJICHUE aOCTPAKTHBIMH M JIOTUYECKH CTPOTHMMH KOHCTPYKIIMSIMHU aireOpbl M MaTeMaTHYeCKOTo
aHaJlM3a pa3BHBACT YMEHHWE HAXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH WCTUHHOCTH, JIOKAa3bIBATh
VTBEPXKJCHHUSI C TOMONIBI0 WHAYKIMA ¥ PACCyKJaTh JCIYKTUBHO, WCIOJb30BaTh 00O0OmeHHE |
KOHKPETHU3aIl1I0, abCTparnpoBaHue U aHAJIOTHIO, POPMHUPYET KPEATUBHOE M KPUTUICCKOE MBIIILIICHHE.

B xone m3ydeHns kypca «AnreOpa W Hadyaja MaTeMaTHYECKOTO aHaIM3a» yYallhecs IMOJyJaroT HOBBIN
OTIBIT PEIICHHS MPUKIAJIHBIX 3aJ1a4, CaMOCTOSATEIBHOTO MOCTPOCHUS MAaTEMaTHYCCKHX MOJICICH peallbHBIX
CUTYyallii, WHTEPIpPETAMH TIOJYYCHHBIX PEIICHWH, 3HAKOMATCA C TpUMEpaMH  MaTeMaTHYeCKHX
3aKOHOMEPHOCTEH B TPUPOJIE, HAYKE W HMCKYCCTBE, C BBIJAIONIMMHCS MATEeMATHICCKUMHU OTKPBITUSIMH U WX
aBTOPaMHU.

Kypc o0Omamaer 3HaYMTENBHBIM BOCIMTATEIBHBIM TOTCHIMAIOM, KOTOPBIA peaTu3yercs Kak depes
y4eOHBI MaTepHas, CoCOOCTBYIOMINN (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHS, TaK U Yepe3 crenuduky
y4eOHON JIesITeIbHOCTH, TPeOyIomed MpOJOJDKUTEIBHON KOHIEHTPAI[MM BHHMAHHUS, CaMOCTOSTEILHOCTH,
aKKypaTHOCTH M OTBETCTBEHHOCTH 3a IOJTy4YEHHBIN pe3yibTarT.

B ocHoBe mMetonuku oOydeHus: anreOpe W HadaiaM MaTeMaTHYECKOTO aHAIM3a JISKUT JEeSITeIbHOCTHBIN
MIPUHIIATI 0OYYCHHUSI.

B crpykrype kypca «Anrebpa W Havajga MaTeMaTHYECKOTO aHAIN3a» MOXXHO BBIICIHTH CIICIYIONIUE
COJIepKaTeIbHO-METOIMYECKUEe JIMHUU: «Yucna u BeUUCIeHUs», «DyHKIMH u rpadukm», «YpaBHEHHS WU
HepaBeHCTBa», «Hauama Maremarmyeckoro ananmmsa», «MHOXKeCTBAa U JIOTHKa». Bce OCHOBHBIC
COJIepKATEIHHO-METOIUYECKUE JIMHUM M3Y4YaroTCsS Ha MPOTSDKEHUH JIBYX JIET OOydeHHsI B CTaplieid MIKOJIe,
€CTECTBEHHO JIOTOJIHSS JAPYT Apyra W TOCTEIICHHO HACHIIAsCh HOBBIMU TEMaMH W pasjeiaMu. MOXHO ¢
YBEPEHHOCTBIO CKa3aTh, YTO JAHHBIH KypC SIBISICTCS HWHTETPATHBHBIM, IOCKOJIbEKY OOBEeIHMHSET B cebe
COJICpKaHNE HECKOJIbKUX MAaTEMAaTUYCCKUX TUCIHUILUIMH, TAKUX KaK ajareopa, TPUrOHOMETPHS, MaTeMaTHIeCKUN
aHaJM3, TEOpUsT MHOXECTB, MaTeMaTHuecKas JIorTuka u jap. [lo mMepe TOro, Kak ydamiuecsl OBJIaJIeBalOT BCE
0oJiee MIMPOKUM MATEMaTHUYECKUM ammapaToM, y HHUX TOCIEI0BATEIbHO (POPMUPYETCS M COBEPIICHCTBYETCS
YMEHHUE CTPOUTh MATEMATHUECKYIH0 MOJICIb PEAIbHOW CUTYallMH, MPUMEHSATh 3HAHHS, TOJYYCHHBIC IPH
W3YYEHUH Kypca, JJIs PEIICHHS CaMOCTOSATENBHO C(HOPMYIMPOBAHHOW MaTeMaTHYeCKOW 3a/avd, a 3aTeM
HUHTEPIPETUPOBATH CBOU OTBET.

ConepkaTenbHO-MeTOqMUeCKast JTUHUS «Yuclia ¥ BBIYUCICHUS 3aBepliacT (OPMHPOBAHUEC HABBIKOB
UCIOJIb30BaHUS IEHCTBUTENBHBIX YHCEN, KOTOpOe OBIJI0O HaYaTO B OCHOBHOM ITKoJie. B crapiieit mrkone ocoboe
BHUMaHHE YyAenseTcs (OPMUPOBAHHIO HABBIKOB pPAIIMOHANBHBIX BBIUMCICHUN, BKIIOYAIOIIUX B ce0s
WCIOJIb30BaHNE Pa3IMYHBIX (OPM 3amMUCH 4YHCTa, YMEHHE JelaTh MPUKHUAKY, BBITOIHATH MPHOMMKEHHBIE
BBIYHCIICHUS, OLICHWBATh YHUCIIOBHIE BBIPAXKEHMs, paboTaTh C MaTEeMaTHUYECKHUMU KOHCTAHTaMH. 3HAKOMBIE
y4YalluMcsT MHOJKECTBA HATypalbHBIX, LETbIX, PAIMOHATBHBIX M JIEHCTBUTENBHBIX YHCEN JIOTOIHSIIOTCS
MHO>KECTBOM KOMIUIEKCHBIX YHCENl. B KaXIOM M3 3THX MHOXECTB PacCMaTpPUBAIOTCA CBONCTBEHHBIE €My
crerupuIecKue 3a/1a4y U ONepaluu: JelieHUue Haleso, OTIepUPOBaHNE OCTATKAMU Ha MHOKECTBE IEJIbIX YHCET;
0ocoOble CBOICTBa pAIMOHANBHBIX M HPPAIMOHANBHBIX 4YHCEN; apu(METHYECKHE OMNepalud, a TaKKe
W3BJICUEHHE KOPHS  HATypaJbHOW CTEIEHM Ha  MHOXKECTBE KOMIUICKCHBIX  4ywcen. braromaps
MOCJIEIOBATEIFHOMY PACHIUPEHUI0 KPYyra HCIOIb3yeMbIX YHCET M 3HAKOMCTBY C BO3MOXKHOCTSIMH UX
MPUMEHEHHsI U PEIICHUs] Pa3MYHbIX 3a1ad (popMupyeTcs MpeICcTaBlIeHHE O E€IUHCTBE MATEeMAaTUKH Kak
HaykKu M e€ poJM B TOCTPOCHUH MOJENEeH pealbHOro MHpa; IIMPOKO HCIONB3YIOTCA 0000IIeHne Hu
KOHKpETHU3aIIUA.

100ballnik.com



JIuaus «YpaBHEHUSI U HEPABEHCTBA» peAIM3yeTCsl Ha NPOTSHKEHUH BCETO0 OOY4eHHUs B CTapIIEH IIKOJIE,
IIOCKOJIBKY B KaXKI0M paszeie [IporpaMmmel npeaycMOTPEHO PELIEHUE COOTBETCTBYIOIUX 3ana4d. B pesynbrare
yyalecs: OBJIaJEBalOT Pa3JIUYHbBIMU METOJAMU PEUICHUS palMOHAJIbHBIX, HPPALMOHAIBHBIX, I0KAa3aTEIbHBIX,
Jorapu(MUUECKUX U TPUTOHOMETPHUUECKUX YpPAaBHEHUH, HEPABEHCTB U CHUCTEM, a TAKXKe 3a/1ad, COACPKaIINX
napameTpsl. [lomydeHHbIE yMEHHUS HIMPOKO HCIOJB3YIOTCS MpPH HCCIEAOBAHUM (DYHKIHMA C TMOMOIIBIO
IIPOM3BOJIHOM, MpHU PELIEHUH NPUKIATHBIX 3aJady M 3a7ad Ha HAxOXKJEHHE HauOOJIbLIIMX U HAWMEHBIINX
3HayeHnd ¢yHkuuu. [laHHas cojep)karenbHas JUHUS BKIOYaeT B cels Takke (OPMHpPOBAHHE YMEHHIA
BBIIIOJIHATH  pacuéTel 1o  ¢opMmyaaMm, MpeoOpa3oBaHMsl  palMOHAIBHBIX,  HUPPALUOHAIBHBIX U
TPUTOHOMETPHUYECKMX BBIPAKCHUH, a TAaKKe BBIPAKEHUH, COAEp)KAIIMX CTENeHH u Jiorapudmel. braromaps
U3YYEHHIO alredpandyeckoro Mmarepuana IpPOUCXOJUT JalbHEWIee pa3BUTUE aAITOPUTMUYECKOTO U
aOCTPaKTHOTO MBIIUICHUS Yy4aIIuXcs, (OPMHUPYIOTCS HABBIKM JCAYKTUBHBIX pacCyKICHUH, paboThl ¢
CHUMBOJIBHBIMH (popMaMH, MPEACTaBIEHUSI 3aKOHOMEPHOCTEN U 3aBUCUMOCTEN B BUJE PaBEHCTB U HEPABEHCTB.
Anrebpa npennaraer 3p¢GeKTUBHbIE HHCTPYMEHTHI /7Sl PELIeHUs] IPAaKTUYECKUX U €CTECTBEHHOHAYYHBIX 3ajad,
HarJIsJHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKH.

CopepxarenpHo-MeToauuecKass JUHUS «DyHKUMH U TpaduKU» TECHO NEpersieTaercs ¢ ApyruMu
JUHUAMU KypCa, IOCKOJIBKY B KAKOM-TO CMBICIIE 3aa€T MOCIEI0BATEIbHOCTh U3yYeHHs MaTeprana. M3ydenue
CTENIEHHOM, MMO0Ka3aTeIbHOMU, JJOTapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIMH, UX CBOWCTB M I'paUKOB,
UCIO0JIb30BaHNE (PYHKUUN N7 pelleHus 3ajady U3 JAPYruX Y4eOHBIX NMPEAMETOB U PealbHOM KU3HU TECHO
CBSI3aHO KaK C MaTeMaTHYEeCKUM aHAJIM30M, TaK U C pPEelIEHHEM ypaBHEHUN U HepaBeHCTB. [Ipu aTom Gombioe
BHUMaHUE ynensiercss (OpMHpPOBAHUIO YMEHHUS BbIpaxkaTb (OpMyJamMH 3aBUCUMOCTH MEXKAY pPa3IMYHBIMU
BEJTMYMHAMHU, HCCIIEI0BATh MOJIyYeHHbIe (YHKIIMHU, CTPOUTh UX rpaduku. Marepuan 3Toil coaepkaTeabHOU
JIMHUM HalleJIeH Ha pa3BUTHE YMEHHUHM U HaBBIKOB, O3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEX1Y BEIMUYNHAMU
B pa3nu4HOM (hopme: aHATUTHYECKOM, rpaduyeckoil U cioBecHOW. Ero m3yueHue crnocoOCTBYeT pa3BUTHIO
AJITOPUTMUYECKOTO MBIIIEHHUS, CIIOCOOHOCTH K 00O0O0IIEHUIO M KOHKPETU3ALUH, NCII0Ib30BAHUIO AHAIOTUH.

CopnepxarenpHas nuHus «Havanla MareMaTM4ecKOro aHaJINM3a» IO3BOJIIET CYIIECTBEHHO DPACIIUPHUTH
Kpyr KaK MaTeMaTH4eCKHX, TaK M NPUKIAIHBIX 3a7ad, JOCTYIHBIX IIKOJBHUKAM, TaK KaK y HHUX HOSBIISCTCA
BO3MOKHOCTh CTPOUTH T'Pa(UKH CIOKHBIX (QYHKLHH, ONPENeNATh UX HauOOJbIINE U HAUMEHbIINE 3HAYCHMUS,
BBIUUCIIATh IUIOIIAAX (GUryp M OOBEMBI Te, HAaXOAUTh CKOPOCTM M YCKOpeHus mpoieccoB. J[lanHas
coJlepKaTenbHas JIMHUS OTKPBIBACT HOBBIE BO3MOKHOCTH IOCTPOCHHMS MATEMAaTUYECKHMX MOJEIECH pealbHBIX
CUTyallMl, TO3BOJIIET HAXOJWUTh HAWIydllee pEIIEHUE B NPHUKIAOHBIX, B TOM YHUCJIE COLMAIBHO-
HSKOHOMHYECKHUX, 33aJadax. 3HAKOMCTBO C OCHOBaMHM MaTeMaTHYECKOTO aHaJlu3a CIIOCOOCTBYET DPa3BUTHUIO
a0CTpakTHOro, (OPMAIBHO-JIOTHYECKOTO U KPEAaTUBHOIO MBIIIICHUS, (POPMUPOBAHHIO YMEHHH pacro3HaBaTh
IIPOSIBJICHUSI 3aKOHOB MAaTEMAaTUKH B HayKe, TEXHUKE M HCKYCCTBE. Y4YallMecs Y3HAKOT O BbIAAIOIINXCS
pe3yibTarax, HOJy4YEeHHBIX B XO/J€ pa3BUTHsI MaTEMAaTUKU KaK HAyKd, U 00 UX aBTOpax.

ConeprxaTenpHO-MeTOAUYECKast JTMHUSA «MHOXKeCTBa U JIOTMKA» BKIIOYAET B CEO0sl JIEMEHTHl TEOPUU
MHO>KECTB U MaTE€MAaTHYECKOU JIOTUKU. TeopeTHKO-MHOKECTBEHHBIE NPEACTABICHUS IPOHU3BIBAIOT BECh KYpPC
IIKOJBPHOM MaTeMaTHUKU W Npe[araloT Hauboyiee yHUBEPCAIbHBIM S3bIK, OOBEAMHSIOUINI BCe pasfesbl
MaTEMaTUKU U €€ NPUIIOKEHUHN, OHU CBA3BIBAIOT PA3HbIE MAaTEMaTUYECKUE NUCLUIUIMHBI U UX IPUIIOKEHUS B
enuHoe 1enoe. [1oaToMy BakHO 1aTh BO3MO>KHOCTH IIKOJBHUKY TOHMMATh TEOPETUKO-MHOKECTBEHHBIHN SI3bIK
COBPEMEHHOM MaTEMaTUKH U HUCIIOJIb30BATh €T0 Ul BBIPAXKECHMS CBOMX MbICIEH. /[pyruM Ba)KHBIM NIPU3HAKOM
MaTeMaTUKU KaK HayKd cJeayeT NpU3HaThb CBOMCTBEHHYIO €l CTpOrocTb OOOCHOBaHMH M CIEIOBaHHE
ONPEACIEHHBIM IPAaBUJIaM MOCTPOCHUS AO0KA3aTENIbCTB. 3HAKOMCTBO C JIEMEHTAMU MAaTEMaTH4ECKOW JIOTUKH
CIOCOOCTBYET Pa3BUTHUIO JIOTHUECKOTO MBIIIJICHUS yJallluXcs, MMO3BOJIIET UM CTPOUTh CBOM PACCYXJCHMS Ha
OCHOBE JIOTMYECKHUX MpaBuil, (GOPMHUPYET HABBIKU KPUTUUECKOTO MBIIIJICHUS.

B kypce «Anrebpa u Hadajza MaTeMaTHYECKOTO aHAJIM3a» MPHUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO
MOJICIUPOBAHUS, KOTOpBIE MPH3BaHBI CHOCOOCTBOBATH (POPMUPOBAHMIO HABBIKOB MOCTPOEHHS MOJeeH
peanbHBIX CHUTYyalluii, UCCIENOBaHMSA 3THX MoJieNell ¢ MOMOIIBIO ammapara ajreOpbl U MaTeMaTHYecKOTro
aHaJln3a, WHTEPIPETALMHA MOJYYEHHBIX pE3yJIbTaToB. Takue 3aJaHus BIUIETEHBl B KaXAbIM W3 pa3leiioB
IIporpaMmsl, MOCKOJIBKY BECh MaTepuaj Kypca HIMPOKO MCIIOJIB3YETCS Ul PELIEeHUs NPUKIaAHbIX 3a1ad. [1pu
pelIeHNH peaJIbHbIX MPAKTUUYECKUX 3a/ad ydJalluecs pa3BHBAIOT HAOIIOAATENbHOCTh, YMEHHE HaXOJUTh
3aKOHOMEPHOCTH, a0CTparupoBaThCs, MCHOJIb30BAaTh AHAIOTHIO, 0000IIATh U KOHKPETU3UPOBATh MPOOIEMYy.
JleaTenbHOCTh 10 (POPMUPOBAHMIO HABBIKOB PEIICHUS MPUKIIAJHBIX 337]a4 OPraHU3yeTCsl B Ipollecce U3ydeHus
BCEX TeM Kypca «Anredpa 1 Hayana MaTeMaTHUYECKOTO aHAIN3ay.
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MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

CornacHo yuyebnomy miany B 10 —I11 xmaccax wu3ywaercss y4eOHBIH Kypc «AnreOpa M Havaia
MaTeMaTHYeCKOTO aHaJIM3a», KOTOPBIA BKIIOYAET B ce0s CIeIyIONIIe OCHOBHBIE pa3eibl coaepkanus: «Uucna
Y BBIUMCIICHUS», «YpaBHEHHS U HEpaBeHCTBay, «DyHKuuu u rpadukmny», «Hayama MareMaTHUECKOTO aHAIH3ay,
«MHOKeCTBa U JIOTHKa.

B Yuebnom miane Ha u3y4eHHE YrayOIEHHOTO Kypca anreOpbl M Hadal MaTeMaTHYeCKOro aHaln3a B
10—11 kmaccax oTBOIUTCS HE MeHee 4 y4eOHBIX YaCOB B HEICIO B TEYCHUE KAXKIOTO ToJ1a 00ydeHHs, BCETro 3a
1Ba roga o0ydyeHuss — He MeHee 280 y4eOHbIX 4acoB.

IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSAA YYEBHOI'O IIPEIMETA <«AJITEBPA H
HAYAJIA MATEMATHYECKOT' O AHAJIN3A»

OcBoenune yueOHOTO npeamera «Anredpa U Havajga MaTEMaTHUYECKOTO aHAIU3a» JOJDKHO 00eCredrnBaTh
JOCTHKEHHE Ha YpPOBHE CpeIHEero oOmiero o0pa3oBaHUs CIEIYIOIIMX JIMYHOCTHBIX, METAlpeIMETHBIX U
MIpeIMETHBIX 00pa30BaTENbHBIX PE3Yy/IbTATOB:

JIMYHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpOorpamMMsbl yueOHoro npeamera «MaremaTrka» XapakTepu3yrTCs:

['paxkaHCKO€ BOCIUTAHHUE:

c(OPMUPOBAHHOCTHIO IPAKIAHCKON MO3UIMM 00YyYaroIIerocss Kak aKTUBHOIO M OTBETCTBEHHOT'O WJieHa
poccuiickoro oOImiecTBa, MPEACTABIEHWEM O MaTeMaTUYeCKUX OCHOBAX (PYHKIMOHUPOBAHUS Pa3IUUHBIX
CTPYKTYp, SBJIEHUH, TMpoLedyp TpaxJaHCKOro obmiectBa (BBIOOPBI, OMPOCHI M Wp.), YMEHUEM
B3aMMO/ICHCTBOBATh C COIMATBLHBIMUA HHCTUTYTAMH B COOTBETCTBHH C X (DYHKIIMSIMU M Ha3HAUCHUEM.

[laTproTHyeckoe BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO POCCUNCKON IPaKIAHCKOW MJIEHTUYHOCTH, YBAXKEHUS K MPOIIOMY U HACTOSIIEMY
pOCCHIiCKOH MaTeMaTHWKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHKEHHSIM POCCUHCKUX MAaTeMaTHKOB H
POCCHICKOM MaTEMAaTHUYE€CKOM IIKOJIbI, K MCIOJIb30BaHUIO 3TUX JOCTH)KEHUU B APYrUX HayKaX, T€XHOJOTHSIX,
chepax SKOHOMHKH.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:!

OCO3HAHHMEM JYXOBHBIX LIEHHOCTEH pPOCCHUHCKOTr0 Haponaa; chHOpPMHPOBAHHOCTHIO HPABCTBEHHOIO
CO3HAHMS, STUYECKOIO IMOBEACHUS, CBS3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHHH HayKu H
JeSITeIbHOCTBIO YUEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMYMBOTO OYIYIIIETO.

DCTeTU4eCKOe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHHEM K MHpY, BKIIIOUYasl 3CTETUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, 0ObEKTOB,
3a/la4, pEIIeHUN, PaCCYKICHHI; BOCHPUUMYHBOCTBIO K MATEMaTHUYECKUM acleKTaM pa3jMYHbIX BHJIOB
UCKYCCTBA.

duznyeckoe BOCIUTAHHE:

cOpPMUPOBAHHOCTHIO YMEHHSI TPUMEHATh MaTeMaTUYeCKHe 3HAHHUS B HHTEpecax 3J0pOBOTO U
Oe3omacHoro oOpas3a JKM3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY 3J0POBBIO (370pOBOE MHUTAHHUE,
cOaaHCUpPOBAaHHBIM pEKUM 3aHATHM U OTHAbIXa, peryiaspHas ¢u3nyeckas aKTUBHOCTH); (H3UYECKOTO
COBEPIICHCTBOBAHUS MPH 3aHATHIX CIOPTUBHO-03/I0POBUTEILHON JIESTEIBHOCTBIO.

TpynoBoe Bocnuranue:

TOTOBHOCTBIO K TpYAY, OCO3HAHHEM IEHHOCTH TPYAOIIOOUS; HMHTEPECOM K pa3IMuyHbIM chepam
npodeccuoHaNbHON eATeNbHOCTH, CBA3aHHBIM C MATeMAaTUKOW U €€ MPUIIOKEHUSMHU, YMEHHUEM COBEpIIATh
OCO3HAHHBIN BBIOOp OymyIieil mpodeccuu u pearn3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE IJIAHBI, TOTOBHOCTHIO U
CIIOCOOHOCTBIO K MAaTeMaTHYecKOMYy OOpa30BaHHI0O M €aMOOOpa30BaHHWIO Ha TMPOTSDKEHUU BCEW KU3HU;
TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUH MPAKTHYECKUX 3a7]a4 MaTeMaTHYECKOM HAITPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

c(OPMUPOBAHHOCTHIO DKOJOTUYECKOW KYIbTYphl, MOHUMAHHEM BIHUSHHS COIHAILHO-PKOHOMUYECKHIX
IPOIIECCOB HA COCTOSHHE NPUPOJHOM M COLMANBHOM Cpeabl, OCO3HAaHMEM TIJ00AlIbHOTO XapakTepa
AKOJIOTHYECKUX TMPOOJIeM; OpUEHTAIle Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU s pelleHus 3aaad B
obnacTu OKpyXaromiel cpeipl, MIAHUPOBAHUS TOCTYNIKOB W OLEHKH HMX BO3MOXXHBIX TOCIEICTBUN IS
OKpYKaroLEenl Cpeibl.

LIeHHOCTH HayYHOTO O3HAHUS:

C(OPMHUPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU H
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OOIIECTBEHHON MPAKTUKH, TIOHUMAaHUEM MAaTeMaTHYeCKOW HAayKH KakK c(epbl YeIOBEUYECKOH NeSTeNbHOCTH,
3TamoB €€ pPa3BUTHS W 3HAYMMOCTU JUIS PAa3BUTHUS I[MBHIM3AIMU, OBIAJCHUEM SI3BIKOM MATEMaTUKUA H
MaTEeMaTHYeCKOW KyIbTYpOH KaK CPEJICTBOM TO3HAHUS MHpPA; TOTOBHOCTHIO OCYIIECTBISATH MPOCKTHYIO W
HCCIIEIOBATENIbCKYIO ACATEIbHOCTh HMHIUBUAYAIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIbTATDI

MetanpeaMeTHbIle  pe3yabTaThl  OCBOCHHS  NporpamMMbl  yueOHoro mpeamera «MaremaTruka
XapaKTePU3YIOTCS  OBJAJICHUEM  VHUBEPCAIbHbIMU — NOZHABAMENbHBIMU  OCliCNBUAMY,  VHUBEPCATbHbIMU
KOMMYHUKAMUGHBIMU OeLICEUAMU, YHUBEPCATbHLIMU PEYAAMUGHBIMU OCliCIMEUAMU.

1) Vnueepcanvhvie nosnasamensusle oeiicmeus, obecneuusaiom Gopmuposanue 6a308bix KOZHUMUGHBIX
npoyeccos obyuarowuxcsi (0c6oeHue Memooo8 NO3HAHUSL OKPYICAOUe20 MUpa; NpUMeHeHue I0SUYecKuXx,
UCCe008aMeNbCKUX ONepayuil, yMenut pabomamo ¢ ungopmayuei).

ba3oBbie JIornyeckne AeMCTBHS:

® BEISBJISITH W XapaKTEPU30BATh CYIISCTBEHHBIC NPHU3HAKK MATEMaTHYECKHX OOBEKTOB, MOHSITHMA,
OTHONIICHUA MEXJIy TMOHSATHUAMHU; (OPMYITHPOBATH OIPEACICHHS IMOHSATHH, YCTaHABIUBATH CYIICCTBECHHBIN
MPU3HAK KJIACCU(PUKAIIUN, OCHOBAHUS JIUISl 000OIICHHS U CPABHEHHSI, KPUTEPUN TIPOBOIUMOTO aHAIIN3a;

® BOCIPHHUMATh, (OPMYITHUPOBATH U MIPEOOPA3OBHIBATH CYXKJCHUS: YTBEPIUTEIBHBIE U OTPHUIATCIBHBIC,
¢IMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIE;

® BBIABJIATH MaTeMAaTHYSCKHUE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TMPOTUBOpEYHMs B (akrTax, JaHHBIX,
HAOJTIOJICHUSAX U YTBEPXKACHUSX; TIPeJyIaraTh KPUTEPHH JUTSI BBISBIICHUS 3aKOHOMEPHOCTEH U IIPOTHBOPEUHI;

& JIeNaTh BBIBOJIBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U WHAYKTUBHBIX YMO3aKITIOUCHHM,
YMO3aKJIIOUEHUH 110 aHAJIOTHU;

& [IPOBOJIUTH CAMOCTOSITEILHO JIOKA3aTeIbCTBA MAaTEMAaTHYCCKHX yTBEPKJICHUH (TIpSIMbIE H  OT
MPOTUBHOTO), BBICTPAMBATh APTYMCHTAIMIO, TPUBOJWTH IPUMEPBl W KOHTPIPHUMEPHI; O0OOCHOBHIBATH
cOOCTBEHHBIE CYXICHHS U BHIBObI;

e BBIOMpPATH CIIOCOO perieHust yaeOHOH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHUS, BEIOMPATH
HauboJee MOAXOAAIIUHI C YUETOM CaMOCTOSITENIEHO BBIJICJIEHHBIX KPUTEPUEB).

ba3oBble HCcClIeI0BATENbCKHE ICHCTBUSL:

® UCIOJIB30BaTh BOMPOCHI KaK HCCIIEOBATEIbCKUNH MHCTPYMEHT IMO3HAHUA; (OPMYIHpPOBATH BOMPOCHI,
¢bukcupymoonye MNpoTUBOpeUne, NpodiieMy, YCTaHABIMBATh HCKOMOE W JaHHOE, (OpMHUpOBAaTh THUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

® IIPOBOJUTH CAMOCTOSITEJIBHO CIUIAHUPOBAHHBIA HKCHEPUMEHT, HCCIEJOBAHUE [0 YCTaHOBJICHHUIO
0COOCHHOCTEI MaTeMaTu4ecKoro o0bEeKTa, IBJICHHUS, MPOIiecca, BBIIBICHUIO 3aBUCUMOCTEH MeX Iy 00beKTaMu,
SIBJICHUSIMHU, TIPOIIECCAMH;

® CaMOCTOSITENIbHO (POPMYIUPOBATH 0000IIEHNUS U BBIBOJIBI IO pe3yabTaTaM MPOBEACHHOTO HAOIIOICHUS,
UCCIIeIOBAHUS, OLIEHUBATh JIOCTOBEPHOCTD MOJyUYEHHBIX PE3YyIbTaTOB, BEIBOJIOB 1 0000IIECHNUI;

® [IPOrHO3MPOBATH BO3MOXKHOE Pa3BUTHE MPOLIECCA, a TAKXKE BBIABUTATh MPEATOJIOKEHHS O €r0 Pa3BUTUU
B HOBBIX yCJIOBHSIX.

PaboTa ¢ nndbopmanmei:

® BBIABJIATH AePUIUTHI HHGOPMALIUY, TAHHBIX, HEOOXOAUMBIX JJIsi OTBETA HA BOMPOC U JJISl PEIICHUs
3a/1a4u;

e BbIOMpaTh MHGOPMALIMIO U3 UCTOYHUKOB PAa3IMYHBIX TUIOB, aHAIM3HPOBATh, CHCTEMAaTU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMAIIHIO PA3IUYHBIX BUIOB U (OPM MPECTABICHUS;

® CTPYKTypUpOBaTh WH(GOpPMAIMIO, TPEACTABIATh €€ B pasnuyHbIX (opMax, WILTIOCTPUPOBATH
rpaduyuecky;

® OIICHMBATh HAJEKHOCTH HHPOPMAIIMH MO0 CAMOCTOSATEIHHO CHOPMYTUPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvbhbie KOMMYHUKAMUGHBIE OelicmBuUs, 06eCneyusarom cqhopmMuposaHHOCMb COYUATbHBIX
HABbIKOG 0OYUAIOWUXCSL.

OOrenue:

® BOCIIPHHUMATh U (hOPMYITHPOBATH CY)KJCHUS B COOTBETCTBHUHU C YCIOBHUSMH M IICJIIMU OOIICHUS; SCHO,
TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3PCHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTAX, TaBaTh MOSICHEHUS 110 X0y
peleHus 3a1a4i, KOMMEHTHPOBATH TIOJTYUEHHBIN pe3yJIbTarT;

e B X0Jic OOCY)KJIEHUS 3aJaBaTh BOIMPOCHI IO CYIIECTBY OOCYXJTaeMOW TEeMbI, TPOOJIEMBI, peliaeMoii
3aJa4yi, BBICKA3bIBaTh UJACH, HAIICJICHHBIC Ha IIOHUCK peH_IeHI/ISI; COITIOCTABJISITH CBOU CY)K,Z[CHI/ISI C Cy)KIIeHI/ISIMI/I
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IpYyruX Y4YaCTHHKOB JHajiora, OOHapyKMBaTh pasziIMuuMe M CXOJCTBO MO3MLHMH; B KOPPEKTHOH Qopme
(bopMynHUpOBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

® IIPEJICTaBIISITh PE3YJIbTAaThl PELICHUS 3aJaul, SKCIIEPUMEHTA, UCCIIEI0OBaHUS, IPOEKTA; CAMOCTOSTENILHO
BBIOMpPATh (hOpMaT BRICTYIUICHHUS C YUETOM 33J]a4 MPE3eHTAIlH U 0COOCHHOCTE! ayAUTOPUH.

CoTpyIHHYECTBO:

® TIOHUMATh M HWCIOJb30BATh MPEHMYIIECTBA KOMAHIHOW M WHAWBUAYAJIBHOW pabOTHl MPH PEIICHUU
y4eOHBIX 3a/la4; NPUHUMATh IEJIb COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOM
paboThI, pacrpenensiTs BUAbI padoT, TOTOBAPUBATHCS, 0OCYXKAATh MPOIECC M Pe3ylbTaT paboThl; 0600mIaTh
MHEHHS HECKOJILKHX JTIOJCH;

® Yy4acTBOBAaTh B IPYNIIOBEIX opMax paboTsl (00CYykaeH!Us, 0OMEH MHEHHUSIMH, «MO3TOBBIC IITYPMBD) H
T.I1.); BBIMOJHATH CBOK 4YacTh pabOThl U KOOPAMHUPOBATb CBOM JAEWUCTBUS C APYTMMHU YJE€HAMH KOMAaHJbI;
OLICHMBATh KauecTBO CBOETO BKJaJa B OOIIMH MPOAYKT MO KPUTEPHSM, CPOPMYIMPOBAHHBIM YYaCTHUKAMH
B3aUMOJICHCTBUS.

3) Vuusepcanvnvie pezynsamusnvle oeiicmeusi, obecneuusaiom Gopmuposaniie CMolCl08bIX YCMAHOBOK

U HCUSHEHHBIX HABLIKOB TUYHOCHIU.

CaMoopraau3anus:

® COCTaBIIAThH IUIAH, aJTOPUTM PEIICHUS 3aJadd, BBIOMPATH CIOCOO pEIIeHUs ¢ yIETOM HMEIONIUXCS
PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh M KOPPEKTHPOBATh BAPUAHTHI PEIICHUN ¢ YIETOM
HOBOM HHMOpMaLIUU.

CaMOKOHTPOIIb:

® BJIQJICTh HAaBBIKAMHU II0O3HABATEIBHOH pe(ICKCHU KaK OCO3HAHHUS COBEPIIACMBIX JICUCTBHA U
MBICITUTENBHBIX TPOIECCOB, UX PE3yIbTATOB; BJIAJETh CIIOCOOAMH CaMOIIPOBEPKU, CAMOKOHTPOJIS TIpoIiecca 1
pe3ynbTaTa peleHnuss MaTeMaTHIeCKOH 3a1a4u;

® MPEABUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HHMKHYTH NMPH PEIICHUW 3aJa4H, BHOCUTh KOPPEKTHBHI B
NESTETFHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWIECHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;

® OIICHHWBATh COOTBETCTBHE peE3yJIbTaTa IEIH W YCIOBHUSAM, OOBSICHATH MPUYMHBI JTOCTHXKCHHS WIIH
HEJIOCTH)KEHHS PE3yIbTATOB JEATEILHOCTH, HAXOAUTh OITUOKY, /1aBaTh OLICHKY TPHOOPETEHHOMY OTIBITY.

INPEIMETHBIE PE3YJIBTATbBI

10 kiaacce
Yucia 1 BLIYACTICHUA

e (CB00OJHO ONEpUPOBATH MOHATHSIMH: PallMOHAILHOE YHUCIIO, OECKOHEYHas NepuoauyecKkas Ipoob,
MPOLIEHTHI; UPPALMOHAIBHOE YMCIO; MHOXKECTBA PAlMOHAIBHBIX U JCHCTBUTEIBHBIX YUCET; MOIYJb
JNEHUCTBUTEIBHOTO YUCIIA.

e [IpumensaTs ApoOU U MPOLEHTHI AJS PELISHUs MPUKIATHBIX 3a7ad U3 PAa3IMYHBIX OTpaciield 3HaHUU U
pEATBHOM KU3HMU.

o [Ipumensate npubMMKEHHBIC BBIYMCICHUS, MpaBWJIa OKPYIJICHHsS, MPUKUAKY M OIEHKY pe3yibTaTa
BBIYMCIICHUH.

e (CB000AHO oOmepHpoBaTh MOHSATHEM: CTENEHb C IIEJIBIM IOKa3aTeJeM; HCIOIb30BaTh MOAXOSIIYIO

(dbopMy 3amCcH IEHCTBUTENBHBIX YHCET A PEIISHHS MPAaKTUYECKUX 3a/1a4 U MPEICTABICHUS TaHHBIX.

CB0OOTHO OTIEPUPOBATH MOHATHEM: apU(PMETHIECKUN KOPEHb HATYPAIbHOU CTETICHH.

CB0OOTHO OTIEPUPOBATH MOHATHEM: CTEIIEHB C PAIlIOHATLHBIM MTOKA3aTEIEM.

CB0OOTHO OTIEPUPOBATH MOHATHAMHU: JIOTApU(M UKCIIA; JECITUUHBIE U HATypallbHbIE TOTapU(MBI.

CB0OOTHO OTIEPUPOBATH MOHATHAMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC YMCIIOBOTO apryMEHTa.

OnepupoBaTh NOHATHAMU: APKCUHYC, APKKOCUHYC U APKTAHT€HC YMCIOBOIO apryMEHTA.

YpaBHeHHS U HEPABEHCTBA
e (CB00OAHO OMEPUPOBATH MOHATHIMU: TOXKJIECTBO, YPAaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPaBHEHUS
U YPAaBHEHUA-CIIEICTBYS; PABHOCUJIbHBIC HEPABEHCTBA.
e [IpuMeHATH pa3IMYHBIE METOJAbl PEUICHHs PAIMOHAIBHBIX U JIPOOHO-PAIlMOHAIBHBIX YpPaBHEHU;
IIPUMEHATH METOJl UHTEPBAJIOB JUIsl PELLICHUs HEPABEHCTB.
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CB00OHO OmMEpUPOBATh MOHATUAMHU: MHOTOWIEH OT OJHOM INEepeMEHHOW; MHOTOWIEH C LEIbIMH
Kod(ppuIMeHTaMH, KOPHU MHOTOWIEHA; MPUMEHSTh JeJICHHEe MHOTOYJICHAa HA MHOTOWIEH C OCTaTKOM,
teopeMy be3y u Teopemy Buera miis perienus 3auad.

CB00OHO oOmEpHpPOBaTh NOHATHSAMH: CHCTEMa JIMHEWHBIX YpaBHEHHUH, MAaTpULa, ONPEACIHTENb
MaTpulbl 2 X2 M €ro reoMETpPUYECKHIl CMBICI; MCIOJIb30BaTh CBOMCTBA ONpEAENUTeNs 2 X 2 Jyid
BBIYMCIICHUS €r0 3HAUYCHUS, IPUMEHSITh ONPEACIIUTENN JUIsl PELIEHUS] CUCTEMBbI JIMHEHHBIX YpaBHEHUI;
MOJIENIUPOBATh pEajbHbIE CUTYallMd C IOMOILBIO CHUCTEMbl JIMHEMHBIX YpaBHEHUM, HCCIIEIOBaTh
IIOCTPOCHHbIE MOJEIM C IOMOLIBI0 MaTpULl U ONpEAeNuTeNeH, HHTEPIPETUPOBATh MOJYYEHHBIN
pe3yibTar.

Hcnonb30BaTh cBOMCTBA IEHCTBUIN C KOPHSAMU AJIs1 IPe0Opa30BaHuUsl BIPAXKECHUM.

BoinosiHATe 1peoOpa3oBaHMs YHUCIOBBIX BBIPAXEHUH, COAEpXKAIIUX CTENEHH C palUOHAJIbHBIM
IIOKa3aTeseM.

Hcnonb3oBath cBOMCTBA IOrapupMOB JUIsl TpeoOpa3oBaHusl JOTapUPMUUECKUX BbIPAKEHHH.

CB0oOOJIHO omepupoBaTh TMOHATUAMU: HMpPpPALUOHANIBHBIE, TOKa3aTelbHbIE U JIoTapu(pMHUUECKHe
YpaBHEHHUS; HAXOUTh UX PELIEHUS C TTOMOIIbIO PABHOCUIIBHBIX MEPEX00B WU OCYLIECTBIISIS IPOBEPKY
KOpHEH.

[IpuMeHSTh OCHOBHBIE TPUTOHOMETPUYECKHE (OPMYJBI JUIsl MpeoOpa3oBaHUS TPUTOHOMETPUUYECKHUX
BBIPAKEHUII.

CBOOOJTHO oOmepupoBaTh IOHATHEM: TPUTOHOMETPHUYECKOE YypaBHEHHE; MPUMEHSATh HEOOXOIUMbIe
(bopMyIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YpaBHEHUH.

MonenupoBaTh peajbHbIE CHUTyallUM Ha S3bIKE anredpbl, COCTABISATH BBIPAKEHUS, YpaBHEHMS,
HEpaBEHCTBA IO YCIOBMIO 33Ja4yH, MCCIENI0BAaTh MOCTPOCHHBIE MOJENN C HCIOJIb30BAaHHEM arapara
anreopsl.

DOyHKUUM U rpaduKu

CBoOOHO oOmEepupoBaTh MOHATHAMHU: (DYHKIHS, CHMOCOOBI 3amaHus (PYHKIMH; B3aUMHO OOpaTHBIC
byaKMKA, Kommo3uius (QyHKIMHA;, rpaduk (YHKIWMUA, BBIMOJIHATH AJIEMEHTapHBIE MPeoOpa3oBaHUs
rpaguKoB PyHKITHIA.

CB00OOHO OTEPHPOBATH MOHITUSAMHU: OOJIACTH OTPENEIICHUS] U MHOKECTBO 3HAUCHHN (QYHKIMH, HYJIU
(GYHKIIUH, IPOMEKYTKH 3HAKOIIOCTOSTHCTBA.

CB00OOJHO OIEpHpPOBATh MOHATUSAMU: YETHBIE M HEYETHBIC (DYHKIMH, NEPHOAMYECKHE (YHKIUH,
MPOMEXYTKA MOHOTOHHOCTH ()YHKIIMM, MaKCHMYMbl W MHHUMYMBI (DYHKIMH, HauOoOJbIIee W
HaMMCHBIIIee 3HaYCHNE (QYHKIIMH Ha TIPOMEKYTKE.

CB00OOJHO OTIEpUPOBATH TIOHATHSIMH: CTEIICHHAass (YHKIUS C HATYPAIbHBIM U IIEJBIM IOKa3aTelieM,
rpadMK CTENICHHOW (YHKIIUHU C HATYPaJIbHBIM U LENbIM T0Ka3aTeseM; rpaduk KOpHs N-0¥ CTEIEeHU Kak
(GyHKIIMU 00paTHOW CTETIEHH C HATYpaJbHBIM MOKA3aTeJIeM.

OnepupoBaTh MOHATUSMH: JIMHEWHAs, KBaJpaTU4Has M JPOOHO-TMHEWHas (QYHKIMH, BBIMOJIHAThH
AIIEMEHTAPHOE MCCIICIOBAHNUE M TOCTPOCHHUE UX TPAPHKOB.

CB00OHO OmEpUpoOBaTh MOHATHUSMU: TIOKa3aTelbHas W Jiorapudmudeckas (GpyHKIMH, UX CBOHCTBA U
rpadMKu; UCIIOJIb30BaTh UX IPadUKHU ISl PEIICHUS YPaBHCHUIA.

CB0OOOJHO  ONEpHpPOBATh  TOHATHSAMH:  TPUTOHOMETPHUYECKAss  OKPY)KHOCTb,  OIpPEICIICHUE
TPUTOHOMETPHUYECKUX (PYHKIIUH YHUCIOBOTO apryMEHTA.

Hcnonb3oBatk rpaduku GyHKIUN A UCCIEAOBAaHUS MPOILIECCOB U 3aBHCHUMOCTEH TIpU pelIeHUH 3aa4
U3 JIpYTUX Y4eOHBIX MPEAMETOB W PEaTbHOW KHU3HU; BbIpaXaTh (POpPMYTaMH 3aBUCUMOCTH MEXKIY
BETTUYMHAMHU.

Hagana MmaTeMaTH4eCKOr0 aHAJINA3A

CB000OHO OmNEpUpPOBATH MOHATUSAMH: apudMeTHYecKas U TeoMeTpHYecKas Mporpeccus, O0ECKOHEYHO
yOBbIBaroIIasi reOMeTpUdecKas MpOrpeccHsi; TMHEHHBIA U 3KCIIOHEHIMAIBHBIA pOCT, (hopMysa CII0KHBIX
MPOIIEHTOB; UIMETh MPECTABJICHUE O KOHCTAHTE e.
Vcnonp30BaTh MpOrpeccuu Ui peleHHsl pealbHbIX 3a/1a4 MPUKIIAIHOTO XapaKTepa.
CB0060IHO ONEpHPOBATH MOHATUAMU: MOCIEAOBATEILHOCTh, CIIOCOOB! 3aJaHUs MOCIEI0BATEILHOCTEH,
MOHOTOHHBIE M OrpPaHUYEHHBIE  IOCIENOBATEIBHOCTH; TOHUMAaTh  OCHOBBI  3apOKICHUS
MaTeMaTHYeCKOTO aHaIN3a KaK aHaJIn3a OECKOHEUYHO MaJIbIX.
CB000OHO omepupoBaTh MOHATUSMHU: HENpPEpbIBHBIE (DYHKIMU; TOYKM paszpbiBa rpaduka (QyHKIHNH;
aCUMIITOTHI rpaduka QyHKIUH.
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CBoOoHO omepupoBaTh MOHATHEM: (YHKLHWS, HEMpepbIBHAsS HA OTPE3Ke; IPUMEHSTH CBOMCTBA
HENpPEepbIBHBIX (DYHKUIMN JJIS peIIeHus 3a1a4.

CB00601HO OTIEpUPOBATH MOHATUSAMU: TIEpBasi U BTOpasi MPOU3BOHBIE (DYHKIINHU, KacaTeabHast K rpaduky
byHKIMH.

BbIuucnare mpou3BOJHBIE CYMMBI, MPOU3BEACHUS, YACTHOTO M KOMIO3UMLUH JBYX (YHKIMA; 3HATH
IIPOU3BO/IHBIE AIEMEHTAPHBIX (PYHKIUI.

Hcnonp30BaTh TEOMETPHUECKUH U (PU3UUECKUI CMBICI TIPOU3BOJHOM /ISl pEIICHHS 3a1a4.

MHo:xecTBa M JIOTHKA

CB0060IHO OTIEPUPOBATH MOHATUSMHI: MHOKECTBO, ONIEPAIIUH HAJ MHOYKECTBAMH.

Hcnonb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar Jjs OIMMCAHMs peabHbIX IPOLECCOB U SBJICHUIM,
IIPY pelIeHNH 3aJa4 U3 IPYruxX y4eOHbIX IPEIMETOB.

CB0OOOJTHO oOmepupoBaTh MOHATHUAMU: OIpENEIeHHe, TeopeMa, ypaBHEHHE-CIEICTBUE, CBONCTBO
MaTeMaTH4eCKOro 00bEKTa, 10Ka3aTeIbCTBO, PABHOCUIIbHBIE YPABHEHHUS M HEPABEHCTBA.

11 kaace
I'II/IC.]'IZI M BBIYUCJICHUSA

CB000OHO OTIEpUPOBATH MOHATHAMU: HATYpAIbHOE U IEJI0€ YHCIIO, MHOXKECTBA HATYypPAIbHBIX M LIEJBIX
YHUCeNl; UCIOJb30BaTh NMpu3Haku Aenumocty uenbix uucen, HOJ m HOK naTypanbHbIX yucen mist
pelIeHus 3aaa4, IPUMEHATh aropuT™M EBKnnaa.

CB00O0OHO OMIEpUpPOBATH TIOHATHEM OCTATKa MO MOJYJIIO; 3aMMCHIBaTh HATYPAJIbHBIC YHCIIA B PA3TUIHBIX
MO3UITHOHHBIX CUCTEMAX CUHCIICHHUS.

CB0o0OOHO oOmMepuUpoBaTh TMOHATHUSAMH: KOMIJIEKCHOE YHCIO W MHOXKECTBO KOMIUIEKCHBIX YHCET,
MPEACTABIATh, KOMIUIEKCHBIC YHCIIa B alreOpandecko W TPUTOHOMETPHUYECKOW (opme, BBIMOIHITH
aprudMeTHUYECKUE OTEepaIlii C HUIMHU U M300pakaTh Ha KOOPJIMHATHOM TIJIOCKOCTH.

YpaBHeHNs] M HEPABEHCTBA

CBoOOIHO omepupoBaTh MOHATUAMU: HppalloOHalbHbIE, IOKa3aTeJdbHble U Jorapudmuyeckue
HEPaBEHCTBA; HAXOIUTh X PELICHUS C TIOMOIIbIO PABHOCUIILHBIX MEPEXO0B.

OcyiecTBIATh 0TOOP KOPHEH MPH pelIeHUH TPUTOHOMETPUYECKOTO YPaBHEHHUS.

CBoOOIHO oOmepupoBaTh MOHSATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO; MPUMEHSATh HEOOXOAMMBIE
(bopMyIIbI ISl pelIeHHs] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKIX HEPABEHCTB.

CBOOOIHO oOmepupoBaTh MOHSATUSIMH: CHUCTEMA M COBOKYINHOCTb YpPaBHEHUH U HEPaBEHCTB;
PaBHOCHJIbHBIE CHCTEMbl M CHUCTEMbI-CJIEJICTBUS; HAXOIUTh PELIEHUS CUCTEMbl U COBOKYIHOCTEH
paloHaIbHBIX, UPPALUOHAIIBHBIX, TOKA3aTENbHBIX U JIOTapU(PMUUYECKUX YPaBHEHUN U HEPABEHCTB.
Pematp panmonanbHble, HppallMOHATILHBIE, TOKA3aTENIbHbIE, JIOTAPU(PMUIECKHE U TPUTOHOMETPHUECKUE
YpaBHEHHUS U HEPABEHCTBA, COJIEPKAIe MOTYIIU U MapaMeTpPhl.

[IpumensaTs rpaduueckue METOAbI Ul pEHICeHHWs YpaBHEHUH W HEPaBEHCTB, a Takke 3agad C
rnapameTpamu.

MonenupoBaTh peajbHbIE CHUTyallMM Ha S3bIKE aireOpbl, COCTABIATH BBIPAKECHUS, YPaBHEHMS,
HEpPAaBEHCTBA W HX CHUCTEMBbl MO YCJIOBHIO 33Jayd, HCCIEN0BaTh IOCTPOCHHBIE MOJETH C
MCII0JIb30BaHMEM ammapara anreOpbl, HHTEPIPETUPOBATD MOJIYUYEHHBIH PE3yabTaT.

DyHKUUH U TPaUKU

Ctpouth rpapuky KOMHO3ULUHM (YHKUMH C TOMOLIbI 3JI€MEHTApHOIO MCCIEOBAHUS U CBOICTB
KOMIO3ULIUH IBYX (QYHKIUIL.

CtpouTth reomeTpudeckue o0pa3bl ypaBHEHUH U HEPABEHCTB Ha KOOPAMHATHOH MJIOCKOCTH.

CB00601HO OnIEpUPOBATh MOHATUAMU: TPAYUKHA TPUTOHOMETPUUYECKUX (PYHKITHH.

[TpuMeHsATh QYHKIMU [T MOJCITUPOBAHUS U HCCIIEI0OBaHUS PEaIbHBIX IPOIIECCOB.

Hayana MmaTeMaTH4eCKOI0 aHAJINA3A

Hcnonb30BaTh TPOU3BOHYIO ISl MCCIIEOBaHUS (PYHKIIMH HA MOHOTOHHOCTb U SKCTPEMYMBI.
HaxonuTh HanbosblIee 1 HaMMeHbIlIee 3HaueHUs (PyHKIIMU HEeNMpPEepbIBHON Ha OTpE3Ke.

Hcnonp30BaTh MPOU3BOJIHYIO ISl HAXOXKJACHUS HAMJIYUIIEro PELICHUs B MPUKIAIHBIX, B TOM YHCIE
COLIMAIBHO-9KOHOMHUYECKHUX, 3a7a4ax, JUIl ONpeIeseHUs CKOPOCTH U YCKOPEHHs Mpoliecca, 3aJaHHOTO
(bopmynoit mim rpagukom.
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e (CBo0oaHO oOmepUpOBaTh MOHATUAMHU: TIEPBOOOpa3Hasi, OIpPENCNEHHBIA MHTErpajl; HaXOAUTh
nepBooOpa3HbIe AMEMEHTAPHBIX (YHKIUN M BBIYUCIATH HHTErpal o ¢opmyne Herorona—Jleitbnuna.

e HaxoauTh miuomany miockux Guryp u 00bEMBI T ¢ TOMOIIBIO HHTErpaa.

e lmerp nmpexacTaBieHHE O ~MATEMaTHYEeCKOM  MOJCIMPOBAHMM HAa  TPUMEPE  COCTABIICHHS
maddepeHnnanbHbIX ypaBHEHUH.

e Pemare npukiamHbie 337a4d, B TOM YHCIE COIMAIHHO-PKOHOMHUYECKOTO M (PU3UYECKOTO XapakTepa,
CpPEICTBAMHU MATEMAaTHYECKOTO aHAJIN3A.

COJAEPKAHUME YYEBHOI'O KYPCA (10O TOAAM OBYYEHMUA)

10 kaace
Yucsia 1 BBIYUCTEHUS

Panmonansubie unciaa. OOBIKHOBEHHBIE U IECATUYHBIE TPOOU, TIPOIIEHTHI, OECKOHEUYHBIE MTEPUOTUUECKHEC
npo6u. [Ipumenenue aqpoOeit U MPOIEHTOB IS PEIICHUs IPUKIIAIHBIX 3374 U3 PA3IUYHBIX OTpaciel 3HaHUN U
peanbHOM JKU3HHU.

JleiictButenpHble yucia. PanuoHanbHBIE W HUppalMOHANIbHBIE 4yucia. ApudMeTHYecKue Omeparuu ¢
NENUCTBUTENBHBIMU uncIaMu. Moayib EHCTBUTEILHOTO YUCIa U ero cBoicTBa. [IpubnmkEHHbBIC BEIUUCICHNUS,
MpaBUJia OKPYTJICHUSI, PUKHUKA U OTICHKA PE3yJIbTaTa BEIYUCICHUH.

Crenenp ¢ menbiM mokazatenem. bunom Hreiorona. Mcmonp3zoBanume mnoaxonsmeld (GOpMBbI 3amuch
JEHUCTBUTENBLHBIX YUCEN IS PEIICHHS TPAKTUYECKUX 3a7a4 U MPEACTABICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypaJIIbHON CTENIEHU U €r0 CBOMCTBA.

Cremnenp ¢ palliOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA; CTENEHD C JCHCTBUTEIBLHBIM MIOKA3aTEIIEM.

Jlorapudwm uncna. CoiictBa norapudma. [lecaTuaabie U HaTypaIbHBIC JIOTaApU(PMBI.

CuHYC, KOCHHYC, TaHT'€HC, KOTAHI€HC YHMCIOBOIO apryMeHTa. ApPKCHHYC, apKKOCHHYC M apKTaHI'€HC
YHUCJIOBOI'O APryMEHTA.

YpaBHeHNsI M HEPABEHCTBA

ToxnectBa W TOXIECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOpPEHb YypaBHEHHA. PaBHOCHIIbHBIE
YpaBHEHUS U YpaBHEHUsA-CIeACTBUA. HepaBeHCTBO, pellleHre HEPaBEHCTBA.

OcHOBHBIE METOJIbI PEIICHUs 1IeNbIX U APOOHO-PAMOHANIBHBIX YPaBHEHUI M HEpaBEHCTB. MHOTOUJICHBI
OT OJHOM mepemMeHHOM. JleleHne MHOrouwjieHa Ha MHOTOWIeH ¢ octaTkoM. Teopema besy. MHorowiensl ¢
nensiMu Kodddunuentamu. Teopema Buera.

[IpeoOpa3oBanus YUCIOBBIX BBIPAKEHH, COIEPIKAIINX CTETIEHU U KOPHU.

Wppaumnonanbusie ypaBHeHHs. OCHOBHBIE METO/IbI PELIEHUSI UPPALIUOHATIBHBIX YPABHEHU.

[TokazarenbHbie ypaBHeHUs1. OCHOBHBIE METO/IbI PEUIECHUS [TOKA3aTEIbHBIX YPABHEHUMH.

[IpeoGpa3oBanue BhIpaKEHUH, COIEpKALUX JOrapru(MBbI.

Jlorapudmuueckue ypaBHeHusi. OCHOBHBIE METO/IbI PEIICHUS JOrapu(PMUUECKUX YpaBHEHUN.

OcHoBHble TpuroHoMmerpuueckue ¢Gopmynsl. IlpeoOpazoBaHne TPUTOHOMETPHUYECKUX BBIPAKEHUH.
Penrenne TpUroHOMETpUYECKUX YPABHEHUM.

Pemrenne cucrem JIMHEHHBIX ypaBHEHUW. Marpuia CUCTEMBbI JIMHEHHBIX ypaBHEHUH. Omnpenenuresns
MaTpulbl 2X2, €ro TreoOMETPUYECKHMH CMBICI M CBOWCTBA; BBIYMCICHHE €ro 3HA4YeHWs, IPUMEHEHUE
ONpENEaUTENs Ul PELIEHUs CUCTEMBbl JIMHEWHBIX ypaBHEHMU. PermieHue mpukiagHbIX 3a7ady ¢ MOMOUIbIO
CUCTEMBI JIMHEUHBIX ypaBHEeHUU. MccneqoBanne NOCTPOEHHOM MOJIEH C IIOMOIIBIO MAaTPULL U ONIPEAEIIUTEIEH.

[TocTpoeHne MaremMaTHUeCKMX MOJENEW peallbHOM CUTYalluM C IMOMOILIBI0 YPAaBHEHUN W HEPABEHCTB.
[IpumeHeHne ypaBHEHUN M HEPABEHCTB K PEIICHUIO MaTeMaTHYECKHX 3a7ad M 3a/a4 U3 pa3iINdHbIX obnactei
HayKHU U peaIbHOW KU3HH.

DyHKUUH U TPaUKU

@OyHKIMA, criocoObl 3aaHus GyHKIMKU. B3anmuo obpatHble yHkiuu. Komnosunus ¢yskuuil. ['papuk
¢byHKIMU. DIeMeHTapHble TpeoOpa3zoBaHus IpadUKoB (QyHKIIHUH.

O6nacTe ompeneneHuss M MHOXKECTBO 3HaueHWid ¢yHkuuu. Hymm ¢yHkmun.  [IpomexyTtku
3HAKOMOCTOSTHCTBA. UETHBIE U Heu€THbIe QyHKIMU. [lepuonndeckue GyHKuU. [IpoMexyTku MOHOTOHHOCTH
¢byHkuu. MakcumMymbpl W MUHUMYMBI (yHKIMU. HauOonbliee u HauMeHbIlee 3HadeHHs (QYHKIHH Ha
MIPOMEXKYTKE.

JluneitHasi, KBagpaTU4YHasi U APOOHO-THHEHHAs (YHKIHH. DJIEMEHTapHOE MCCIEA0BAHUE U TMOCTPOCHHE
UX IpaKOB.

100ballnik.com



CrenenHas ¢GyHKIHS ¢ HATypaJIbHBIM U IeNbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CoiicTBa U rpaduk
KOPHSA N-0if CTeTeHu KaK (GYHKIIUH OOpaTHOM CTENEHU C HaTypaJbHBIM MOKA3aTEeJIEeM.

[TokazatenpHast u norapudmMudeckas (yHKIUH, WX CBoO¥cTBa M rpaduku. Vcnonp3oBanue rpaduxoB
GyHKUIUH U1 pereHus] ypaBHEHHA.

Tpuronomerpuyeckass OKpY)KHOCTb, OIpEICIICHHE TPUTOHOMETPUYECKHX (YHKIMH  YUCIOBOTO
apryMeHTa.

@OyHKIMOHAIbHBIE 3aBUCUMOCTH B PEANIbHBIX MpOIieccax U sBJICHUAX. [ pauku peasbHbIX 3aBUCHMOCTEN.
Hayana maTeMaTH4ecKOro aHajmsa

[locnenoBarenpHOCTH, CHOCOOBI 3aJaHus NOCIEA0BAaTEIbHOCTEH. MeTol MaTeMaTUYeCKON WHIYKIUH.
MOHOTOHHBIE U OTpaHUYEHHBIE MOCIEI0BATENLHOCTH. VICTOpHsS BO3SHUKHOBEHMSI MAaTeMAaTUYECKOro aHalln3a
KaK aHajan3a OECKOHEYHO MaJIbIX.

Apudmernueckas U TeoMmMeTpuyeckas mporpeccud. beckoHeuHO yObIBaromiasi TreoMeTpuyecKas
mporpeccusi. CymMma  OeCKOHEYHO  yOBIBaloOmIEed  TeoMeTpuyeckod  mporpeccuu.  JIuHelHBIN U
SKCHMOHEHIMANBHBIM pocT. Yuciao e. PopMyna CIOXKHBIX MPOIEHTOB. Vcmonb3oBaHHE MNPOrpeccHH JUis
pelIeHNs pealibHBIX 3aJjad MPUKIAJHOTO XapaKTepa.

HenpepriBHble QyHKIIMKM U UX cBOMcTBa. Touku paspbiBa. ACUMOTOTHI rpadukoB (yHkuil. CBoiicTBa
(GyHKIMI HempepbIBHBIX Ha OTpe3ke. MeToa MHTEpBaJlOB Ui pElIeHUs HepaBeHCTB. lIpumeHeHHe CBONCTB
HeNpephIBHBIX (PYHKUIUHN AJIs peleHus 3a1ad.

[lepBas u BTOpas mpousBojaHble (QyHKUMU. OnpeneneHue, reoMeTpuyecKuii M (QU3NUECKUl CMBICIT
MIPOM3BOJIHON. YpaBHEHHE KacaTelbHON K rpaduKy QyHKIIHH.

[IpousBoHbie 3neMeHTapHbIX QyHKIUN. [Ipon3BoIHAsS CyMMBI, TPOU3BEACHUS, YACTHOTO U KOMIIO3UIINU
GyHKIMH.

MHokecTBa M JIOTHKA

MHOK€eCTBO, Onepallii HajJl MHOXXKECTBAMH M UX CBoicTBa. J{narpammel Ditnepa—Benna. [Ipumenenue
TEOPETUKO-MHOKECTBEHHOTO aIIapara JUlsl ONACAaHUS PEAIbHBIX IIPOLECCOB W SIBICHUM, IIPU PELICHNN 3a/1a4
U3 Ipyrux y4eOHbIX IPEIMETOB.

OmnpeneneHue, TeopeMa, CBONHCTBO MAaTEMaTH4YeCKOIO OObBEKTa, CIEACTBUE, JI0KA3aTeNbCTBO,
PaBHOCHJIBHBIE yPaBHEHUS.

11 kaacce

Yucia 1 BBIYUCICHUSA

Harypansubie u uenvie yucna. Ilpumenenne npusHakoB aenumoctd uenbsix uucesn, HOJ u HOK,
OCTaTKOB IO MOJYJI0, anroputMa EBknnia s peleHus 3a1a4 B LeJIbIX YUCIIax.

KowmmnekcHeie yncna. AnreOpanyeckass U TpUrOHOMETpUYeckas (OpMBbI 3alMCU KOMIUIEKCHOTO 4HCIIA.
Apudmernyeckue oOmnepalud C KOMIUIEKCHBIMM uuciaMH. M300pakeHue KOMIUIEKCHBIX YHCEeNl Ha
KOoOpJaMHATHOW 1ockocTr. @opmyna MyaBpa. KopHu N-oii creneHn u3 KOMIUIEKCHOTo yucia. [Ipumenenue
KOMILJIEKCHBIX YHCeN JUIsl pelieHus (PU3NUecKUX U TeOMETPUUYECKHX 3a/1au.

YpaBHeHNs 1 HEPABEHCTBA

Cucrema ¥ COBOKYITHOCTh YPAaBHEHUN M HEPaBEHCTB. PaBHOCHIIbBHBIE CHUCTEMbI M CHCTEMbI-CIIEJICTBUSL.
PaBHOCHIIBHBIE HEPaBEHCTBA.

Ot16op KOpHEW TPUTOHOMETPUYECKHX YPABHEHHHM C IMOMOIIBIO TPUTOHOMETPUYECKON OKPY>KHOCTH.
Peurenne TpuroHoMeTpu4ECKUX HEPABEHCTB.

OcCHOBHBIE METOIBI PEIIEHUS TOKA3aTeNbHBIX U JIOTapU(MUIECKIX HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAIbHBIX, HPPALUOHAIBHBIX,
MOKa3aTeIbHBIX U Jorapu(PMUUECKUX YpaBHEHUH.

VYpaBHEHUsI, HEPAaBEHCTBA U CUCTEMBI C TapaMETPAMH.

[IpuMeHeHne ypaBHEHUM, CHUCTEM M HEPABEHCTB K PEHICHUI0 MaTeMaTH4eCKUX 3a7ad U 3aJad H3
Pa3IMYHBIX 00JACTe HAYKH M pEaIbHOM JKU3HH, MHTEPIIPETAIHS TIOTYISHHBIX PE3YIbTaTOB.

DyHKUUH U TPaPUKHU

I'paduk xommnosunuu ¢yHkuuii. ['eomerpudeckre o0pa3bl ypaBHEHUH U HEPABEHCTB HAa KOOPIWHATHON
MIJIOCKOCTH.

Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TPaUKH.

I'padmyeckne MeToAbl pelieHUs YpaBHEHUN W HepaBeHCTB. I paduyeckre MeTOIbl pelIeHHs 3aaad C
rnapameTpamu.
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Wcnonb3oBanne rpadukoB QyHKIUNA JUISE WCCIEAOBAHHS MPOIECCOB W 3aBHCUMOCTEH, KOTOPHIC
BO3HUKAIOT MPH PEIICHUH 33J1a4 U3 APYTUX YUCOHBIX IPEIMETOB U PEaIbHOMN JKU3HHU.
Havyana maTeMaTH4ecKoro anajimsa

[TpumeneHre TPOU3BOIHON K MCCIeIOBaHUIO (DYHKIMK HA MOHOTOHHOCTh U AKCTpeMyMbl. Haxoxaenue
HanOOJIBIIETO ¥ HAUMEHBIIETO 3HAYCHUH HEeNpPephIBHON (DYHKIIUN HA OTPE3KE.

[IpuMeHeHne NPOM3BOMHOM I HAXOXKACHMS HAWIYYIIEr0 pPELICHHs B IPUKIAAHBIX 3aJadax, s
OTIpENIeNICeHUs] CKOPOCTH U YCKOPEHUS TPOoLiecca, 3aJaHHOTO (OPMYIIOH UiTH rpaduKkoM.

[lepBooOpa3Has, OCHOBHOE CBOWCTBO 1epBooOpa3HbIX. llepBooOpa3HbIe 3JIEMEHTapHBIX (HYHKIIHH.
[IpaBuna Hax0XkAEHUS IEPBOOOPAZHBIX.

Wurerpan. ['eomeTpuueckuii CMBICT WHTErpaja. BeramcieHue omnpenenéHHOro WHTerpana mo Qgopmyse

Herorona—IJleiiOanma.
[Ipumenenne nHTErpana s HaX0XKACHU MJI0IAAeN IIOCKUX QUTyp U 00BEMOB reOMETPUUYECKUX TEJl.
[Ipumepsl pemeHuil auddepeHnuanbHbBIX ypaBHEHHE. MaremaTtnueckoe MOJENIUPOBaHHE PeaTbHBIX

MPOIIECCOB C MOMOIIBIO U DEepeHIINATBHBIX YPAaBHEHUM.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA

(IO TOJIAM OB YYEHMS)

10 xaacc (140 yacoB)

Ha3Banue pa3nena OcHoOBHOEe colepskaHue pasjaesia OcHoBHBIE BU/IbI AesITeJIbHOCTH
(koHUecTBO (TeMBbl) 00y4aromuxcs

4acoB)

MHOXecTBO MHo3kecTBO, orepanuu HaJ | Mcnoyib30BaTh TEOPETUKO-MHOKECTBEHHBIN
NENCTBUTEIBHBIX MHOXECTBAMM M WX  CBOMCTBA. | anmapar Juisl ONIMCAHMS XO4a PEeIECHUs
quced. JlnarpaMmsl Ditnepa—BeHHa. | MaTeMaTHYEeCKUX 3a/1a4, a TAKKE PEaJTbHbIX
MHoOro4ieHsl. [Ipumenenne TEOPETUKO- | TPOIIECCOB U SIBJICHUM.

PaunonaneHbIe MHOXECTBEHHOI0  ammapata s | OnepupoBaTh NOHATHAMM: PAlMOHAIBHOE
YpaBHEHUS U penieHus 3aaay. YHCIl0, OeCKOHEUHas epuoanyecKkas apoosb,
HEPaBEHCTBA. PaunonaneHbie YHUCIIA. | IPOUEHTHI; UPPALMOHAIBHOE U

Cucremsl OOBIKHOBEHHBIE U JIECATHYHBIE APOOH, | AEWCTBUTEIHLHOE YUCIIO; MOTYIb

JIMHEWHBIX MPOLIEHTHI, OeCKOHEYHbIE | IECTBUTENHLHOTO YMCIIa; MCMOJAb30BaTh 3TU
YpaBHEHUU nepuoguueckre apodu. IlpuMeHeHue | MOHITHS IPU MPOBEACHUU PACCYKICHUH U
(28 ) npoOell W TMPOICHTOB IS PEUISHUs | T0Ka3aTeIbCTB, MPUMEHATh JPOOH U

MPUKIIAHBIX 33/1a4.
JleiicTBUTEIbHBIC YHCIIa.
PauvonaneHble W HppanMOHAIbHbBIE
yucna. ApupMeTHUeCKrUe Onepauu ¢
JNEUCTBUTENBbHBIMU YUCIaMu. Moayib
JNEUCTBUTEIIBHOTO  YHUCIAa U €ro
CBOMCTBA. [TpubmmkénnbIe
BBIYMCJICHUS, TIpaBWjia OKPYIJIEHUs,
NpUKHJIKA U OILIEHKa pe3yibTaTa
BBIYHCIICHUM.

OCHOBHBIE METO/Ibl PEIICHUS LIENIbIX U
IpOOHO-PALMOHANBHBIX ypaBHEHUN U
HEpPaBEHCTB. MHOroOWieHbl OT OJHOM
rnepeMeHHou. JleneHue MHOrousieHa
Ha MHOTOWIEH ¢ ocTatkoM. Teopema
bezy. MHorouneHsl Cc  IENbIMU
koadppunmentamu. Teopema Buera.
Pemienne cucrem TMHEUHBIX
ypaBHeHUH. MaTpuia cucTeMsl
JIMHEWHBIX ypaBHEHUHU. Onpeaenurens
MaTpHIbl 2X2, €r0 F€OMETPUUECKHI

IIPOLIEHTHI Ul PEIICHUS IPUKIAIHBIX 3a1a4 U3
Pa3JIMYHBIX OTpACiIel 3HAaHUH U peabHOU
KU3HH.

Hcnoan3oBate npuOIMKEHHBIE BBIYMCIICHUS,
IIpaBWa OKPYIJIEHUS, NPUKHUIKY W OLEHKY
pe3yabpTaTa BBIYUCIICHU.

IIpuMeHATH pa3avuHble METOJBl PELIEHUs
pPAllMOHATBHBIX U JIPOOHO-pAIlMOHAIBHBIX
YPaBHEHHUI; a TaKXe METOJ HWHTEPBAJIOB Ul
peLICHUS HEPAaBEHCTB.

OnepupoBaTh NOHATHSMHA MHOTOYJIEH OT
OJIHOU IIEPEMEHHON, €70 KOPHU; IPUMEHATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOYJIEH C
OCTaTKOM, TeopeMy besy u Teopemy Buera uis
pelieHus 3a1ay.

Onepuposartsb NOHATHSIMU:
JIMHEHUHBIX YpaBHECHUH,
OTIPENEIINTEND MAaTPULIBI.
Hcnoab30BaTh CBOWCTBA OINpenenuTeNs 2X2
JUI BBIUMCIIEHHS €r0 3HAY€HUs, NMPUMEHSATH
ONIPENENUTENN  JUId  pElIEHUs  CHCTEMBI

cucTreMa
Marpuia,
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CMBICII M CBOMCTBA; BRIYHCIICHHUE €0
3HAYEHUSI; IPUMEHEHUE ONIPEACIIUTEINS
JUISL PELIEHUS] CUCTEMBI JIMHEUHBIX
ypaBHEHUH. Pelienne npukiiaIHbIx
3aJ1a4 C MMOMOIILIO CHCTEMEI
JIMHEHHBIX YPaBHEHUN

JIMHEHHBIX YPaBHEHUM.

MoaeanpoBaTh peanbHble CUTyalluu C
IIOMOILIbIO CUCTEMBI JINHEWHBIX YPABHEHUH,
HCCJIEI0BATh IIOCTPOCHHBIE MOJIEIIH C
MIOMOLIBIO MATPUILL U ONIPEAETUTENEH,
HHTEPNPETHPOBAThH ITOJIYYCHHBIN PE3ylIbTaT

QyHKIMU U @yHKUMS, cr1ocoObl 3aaHusl GyHKIMU. | OnepupoBaTh NOHATHAMM: QYHKIIHS,
rpaduKy. B3anmuo oOpatHble QyHKIHU. cnocoOslI 3a7anus (YHKINHU; B3AUMHO
Crenennas Komnozunus ¢pynkmuii. ['papuk oOpartHbIe GYHKIIUU, KOMIO3UIUS (HYHKIUH,
GbyHKIUS C HeAbIM | QYHKIUH. DIIeMEHTapHbIE rpaduk GyHKIUHU, 00JIACTh ONPEIEICHUS 1
[I0Ka3aresiem npeoOpa3oBaHus TpapuKoB GYHKIUN. | MHOXKECTBO 3HAYCHHUN (QYHKIIUH, HYJIH
(12 3) Ob6nacTb onpeAeneHuss ¥ MHOXKECTBO | (YHKIIMH, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,
3HaueHu# ¢pyHkuuu. Hynu dyHkuuu. | AuHeWHas, KBajpaTuyHasi, ApoOHO-TMHEHAs U
[IpomexyTkH 3HAaKOTIOCTOSIHCTBA. CTeNeHHast PYHKLHUU.
YErHble U HEUETHBIE QYHKIINU. BbINOJHATL 3JI€MEHTapHblE IPeoOpa3oBaHUs
[Tepuoanueckue GyHKIIUU. rpaduKoB PyHKIIHI.
[IpomexyTKr MOHOTOHHOCTHU 3HaTBh U yMeTh J0Ka3bIBATh YETHOCTD WIIN
¢byHKIMH. MakCUMyMbl 1 MUHUMYMBI | HEUETHOCTD (DYHKIIUU, IEPUOUYHOCTh
¢byukiun. Haubonpiiee u HaumeHsbliee | GyHKIMHA, HAXOAUTDH POMEKYTKH
3HaueHue PYHKIHUU Ha IPOMEXKYTKE. MOHOTOHHOCTH (PYHKLIMH, MAKCUMYMBI U
JluneiiHas, kBagpaTuyHas U JAPOOHO-| MUHUMYMBbI GYHKIIMH, HauOoJIbllIee U
nuHeiltHas QyHKIUM. OJeMeHTapHOe| HauMeHbllee 3HaueHne GyHKIUU Ha
UCCleI0OBaHuE u MOCTPOCHUE| TPOMEXKYTKE.
rpauKoB 3TUX QYHKLUH. ®opMyIHpPOBaTh U WLIIOCTPUPOBATH
CreneHb C 1EIbIM  TOKa3aresieM. | rpa)u4yecKy CBOMCTBA JJMHEUHOM,
bunom HrerotoHa. KBaJpaTUYHOM, TPOOHO-TMHEHHON 1
CrenenHas QyHKIMSI C HATypaJIbHBIM | CTETICHHOW (DYHKITHA.
U 1EeTbIM nokasateneM. E€ cBolicTBa u | BoipaxkaTb opMyiaMu 3aBUCUMOCTH MEXIY
rpadguk BEIIMYMHAMM.
3HaTh onpeae/ieHue U CBOWCTBA CTEIICHU C
LEJIBIM [TOKa3aTeseM; MOAX0ISIIYI0 GopMy
3allUCH J€MCTBUTEIILHBIX YUCEN IS peILICHHS]
IPAaKTUYECKUX 3a]1a4 U IPEJCTaBICHUS JAHHBIX
Apubmernuecknii | ApudmeTrndeckuit KOpeHb | PopMyJIHPOBATH, 3anMCbIBATH B
KOpEHb N-0i HAaTypaJbHOM  CTENEHHM M  €ro | CAMBOJMYECKOH (opMe U HCIOJIb30BaTh
CTEIEHHU. CBOWCTBA. CBOWCTBA  KOpHA  N-OM  CTemeHu s
Wppaunonansusie | [IpeoOpazoBanus YUCIIOBBIX | MpeoOpa30BaHus BbIPAXKEHUH.
ypaBHEHUS BBIpaXXEHUH, cojaepkamux creneHu u | Haxoaurts peLieHust UppanMOHAIbHBIX
(18 u) KOpPHH. YpaBHEHUH € TOMOIIBIO  PABHOCUIIBHBIX
WppanmonaisHbie YpaBHEHHUS. | IEPEXOJAOB  WIM  OCYILECTBIIAA  IPOBEPKY
OcHoBHbIE METO/IbI peleHust | KOpHEH.
UppaoOHaIbHBIX ypaBHeHuid. | CTpouTh rpaduk (QyHKIMH KOpHSA N-0Oif
PaBHOCHIIBHBIE TIEPEXO/bl B PEIICHUU | CTENEHH Kak oOpaTHOW [uid (QyHKIMU CTEHEeHU
UppalMoOHAIBHBIX YPaBHEHUH. C HaTypaJbHBIM I1I0KA3aTeIEM
CpoiictBa M rpaduk KOpHS N-0oH
CTETIEHU Kak (YHKUMU O0OpaTHOM
CTENEHH C HATYPAJIbHBIM M0KA3aTeIeM
ITokazarenbHast Crenenn c panyoHanbHbBIM | @OPMYJIHPOBAThL ONpeENeJIeHHe CTENEHU C
byHKIHS. II0KAa3aTeJIeM U €€ CBONCTBA. paloHaIbHBIM NIOKA3aTENEM.
IToka3zarenpHble IToka3zaTtenpHast pyHKIMS, €€ cBOWcTBA | BeImomHAT,  mpeoOpa3oBaHUs ~ YHCIOBBIX
ypaBHEHUS u rpadpuk. Mcnonp3oBaHue rpaduka | BRIpOKEHUH,  COJAepXkalluX  CTENEeHH ¢
(10 9) (GYHKUIUY 1151 pelieHus] ypaBHEHHH. paloOHaIbHBIM IOKA3aTENEM.

ITokazarenpHbIe
OCHOBHBIE METOIbI
MOKAa3aTeJIbHBIX YPaBHCHUN

ypaBHEHHUSI.
peuieHus

Hcnoub3oBath 1u(poOBbIE pecypehl s
nocTpoeHus rpaduka rnoxkasareabHON QyHKINU
U U3Y4EHHUs €€ CBOMCTB.
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HaxoauTs pemieHus MOKa3aTeIbHbIX
YpaBHEHUU

Jlorapupmuueckas | Jlorapugm uucna. CBoicTBa JlaBaThb omnpejaesenue sorapudma yncna;
byHKIHS. norapudma. JlecaTuaHsie U JIECATUYHOTO M HATYpaJIbHOTO Jiorapudma.
Jlorapupmuueckue | HaTypaibHbIE JOTrapU(MBL Hcnoab3oBaTh cBoicTBa TOrapupMoB JUIs
ypaBHEHUS [Ipeobpa3oBaHue BBIpaKEHHIA, npeoOpa3oBaHus Iorapu(hPMUIECKUX
(18 1) CoJieprKaluX Jorapudmel. BBIPAYKEHUM.
Jlorapudmuueckas QyHKIH, €€ CtpouTts rpaduk norapudpmMudeckoil pyHKIun
cBoiicTBa u rpaduk. Mcmosib3oBanue Kak 0OpaTHOM K MOKa3aTeIbHOU U
rpaduka GYHKIIUH U PEIICHHS HCII0JIb30BATh CBOICTBA JIorapu(PMUUECKON
YpaBHEHUH. (GyHKUMM JUTsl pelIeHus 3a1a4.
Jlorapudmuueckre ypaBHEHHUS. Haxoauths  pemieHus  JIOTapupMUUECKHX
OCHOBHBIE METO/IbI PEILICHUS YpaBHEHUH C  TIOMOIIbIO  PaBHOCHJIbHBIX
JOrapu(PMUUECKUX YPABHEHUH. NEepEeX0JI0B WU  OCYILECTBISS  MPOBEPKY
PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUN | KOPHEU
Jorapu(PMUUECKUX YpaBHEHUH.
Tpuronomerpuueck | CuHyc, KOCUHYC, TAHT€HC U [JaBaTh onpeaejieHus1 CUHYCa, KOCHHYCA,
e BBIPAXEHUS H| KOTAHTE€HC YMCIOBOTO apryMeHTa. TaHT'€HCA U KOTAaHI€HCa YHCIOBOTO apryMeHTa;
ypaBHEHUS ApKCUHYC, apKKOCHHYC M apKTaHI'€HC | a TaKXXe apKCHUHYyca, apKKOCHUHYCa 1
(22 4) YHUCJIOBOTO apryMEHTA. apKTaHI€HCa YHCIIa.
Tpuronomerpuyeckas OKpy>KHOCTb, I[IpuMeHSITH OCHOBHBIE TPUTOHOMETPHUYECKHE
oTpe/ieNieHue TPUTOHOMETPUYECKHUX bopMyIbl TUISE npeoOpa3oBaHUs
(YHKIIMI YMCIOBOTrO apryMeHTa. TPUTOHOMETPHUUECKUX BBIPAKEHUI.
OCHOBHBIE TPUTOHOMETPUYECKHE IIpumensTe (HOpMyNIbl TPUTOHOMETPUH IS
dhopmynsl. [IpeobpazoBanue perieHus OCHOBHBIX TUTIOB
TPUTOHOMETPUYECKUX BBIPAKCHHM. TPUTOHOMETPUUECKUX YPAaBHEHUI
Pemenune TpuroHOMeTpU4ECKUX
YpaBHEHU I
[TocnenosarensHoCT| [locnenoBaTenbHOCTH, CIIOCOOBI OnepupoBatb MOHATUAMM:
U ¥ IPOTPECCUU 3a/laHus N0CIIEN0BATEIbHOCTEN. [I0CJIeI0BATEIbHOCTh,  CIOCOOBI  3aJaHus
(10 9) Meto1 MaTeMaTHYECKON MHTYKIIUH. MOCJIeTIOBATEILHOCTEN; MOHOTOHHBIE u
MOHOTOHHBIE ¥ OTPaHUYECHHBIE OTpaHUYECHHBIC MIOCJIEZI0BATEIBbHOCTH;
nocyenoBarenbHoCcT. Mctopus HCCJIEe0BATH IIOCJIEI0BATEIBHOCTH Ha

aHaIM3a OECKOHEYHO MaJlbIX.
ApudmMernueckas M TeoMeTpUYECKas
MPOIrPECCHH.

beckoneuno yOBIBaroIIas
reomeTpuueckass nporpeccus. Cymma
OECKOHEYHO yOBIBaroIIei
reoMeTpruYecKoi MPOTPECCHM.
JIMHEeWHBIT W JKCHOHEHIMAJIbHBIN
poct. Hucno e.
dopMmyna  CIOKHBIX
Hcnons3oBanue  mporpeccud s
peleHus peanbHBIX 3aaq
MIPUKIIATHOTO Xapakrepa

IMPOLICHTOB.

MOHOTOHHOCTb ¥ OTPaHUYEHHOCTb.

[TonyuaTh npeacTaBieHUe 00 OCHOBHBIX UAEIX
aHayM3a OECKOHEYHO MaIbIX.

JaBatp omnpenejieHue apupMETHUECKON U
FEOMETPUYECKON POTPECCHH.

Jloka3pIBaTh CBOWCTBA apu(PMETHUECKOH U
FEOMETPUYECKOH  MPOTPECCHH,  HAXOAWTh
CyMMY 4JICHOB MPOTPECCHUHU, a TAKKE CyMMY
YJIEHOB OECKOHEYHO yObIBaromie
F€OMETPHUYECKOM MPOTrpecCcuu.

Hcnonb3oBarh mporpeccud sl  peIICHUS
3a/1a4 MPUKIIAJHOTO XapakTep.

[IpumensTh GopMyny CIOXHBIX MPOIEHTOB
JUIS pENICHUs 3a]1a4 U3 peaIbHON MPaKTUKH

HenpepsiBHbIe
byHKIMH.
[IpownsBoaHas
(20 9)

HenpepbiBHble ~ GYyHKIMM U HX
CBOMCTBA. Touka pa3pblBa.
AcumntoTsl  rpaukoB  (QyHKIUI.
CBoiicTBa (pyHKIMH HENpPEpHIBHBIX HA
oTpe3ke. Meron uMHTEpBaIOB A
peuieHuss HepasBeHCTB. IIpuMeHeHue
CBOMCTB HENPEPBIBHBIX (YHKIMHA [UIs

pelIeHus 3aaa4.

OnepupoBaTthb NOHSATHSAMMU: byHKIMS
HeNpepbIBHas Ha OTpe3Ke, TOYKa pa3pbiBa
¢byHKIIMN, acuMOToTa rpaduka GyHKINH.
IpumeHaATH CBOMCTBA HETPEPhIBHBIX
byHKIU U1 pereHus 3a1a4.

OnepupoBaTh NOHATHSAMM. TIEpBasi U BTOpas
POM3BOJIHBIE ¢byHKIMYT; MOHUMATh
¢u3uueckuii M TeOMETPUYECKUH  CMBICI
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[lepBas u BTOpas Npou3BOAHbBIE IIPOU3BOIHOM; 3aMMChIBaTh ypaBHEHUE
¢ynkuuu. Onpenenenue, KacaTeJIbHOM.
reOMETPUYECKUH U (PrU3HUeCcKHii BeryucasaTe [IPOU3BOJIHBIC CYMMBI,
CMBICJI IIPOU3BOIHOM. Y paBHEHHUE NPOM3BEACHNUS, YACTHOTO U CIIOKHOM (DYHKIIUU.
KacaTeJIbHOU K TpauKy PyHKITUH. H3yuarb IIPOU3BOIHbBIE 3JIEMEHTaPHBIX
[Ipoun3BOIHBIE 3IIEMEHTAPHBIX (GyHKLIMH.
¢dbyskmii. [Ipon3BoaHAs CyMMBI, Hcnoab3oBaTh reOMETPUYECKUI 51
MIPOU3BEACHHUS, YACTHOTO U ¢u3nyeCKuil  CMBICI  IPOU3BOJHOW IS
KOMIO3HIUHU (YHKIIHHA pelieHus 3a1a4
[ToBTOpEHME, OcHoBHble NOHATHS Kypca anreOpbl u | [IpuMeHATh  OCHOBHBIE  MOHATHUS  Kypca
o0o0mmeHnue, Havan maremarmyeckoro aHanmusa 10 | anreOpel M Havan MaTeMaTW4YecKOro aHajan3a
cucTeMaTH3anus KJacca, 000011eHNe U | AJ pelleHus 3ajad U3 peaJbHOM JKU3HHU U
3HaHUH (2 v) cucTeMaTru3anus 3HaHUH JPYIUX IIKOJIBHBIX PEIMETOB

11 kaacc (140 ya

COB)

Ha3zBanue pa3naena
(koTMYecTBO
4aCcoB)

OcHoBHOE coepkaHHe pasaesia
(Tembl)

OcHOBHbBIE
00yyarImuxcs

BU/bI JACATECJIBbHOCTH

Hccnenosanue
byHKIUN
ITOMOIIIBIO
MIPOU3BOTHOM
(24 q)

[IpumeHeHne
HCCIIEIOBAaHUIO
MOHOTOHHOCTb

MIPOU3BOJHOU K
byHKIUH Ha
U DKCTPEMYMBI.
Haxoxnenue HanOOJIBIIIETO u
HaUMEHBIIIETO 3HAYCHUSI
HEenpephIBHON (DYHKIIMHM Ha OTPE3KeE.
[Ipumenenre  MpPOU3BOIHOM ISt
HAaxO0KJICHHsI HAWIy4Iero peleHus
B  NPUKIAAHBIX  3ajadax, s
ONIPENENEHUS CKOPOCTU U YCKOPEHUS
nporecca, 3aJaHHoro GopMynoit min
rpaguKoM.
Komnozurus (hyHKITUH.
I'eomerpuueckue 00pa3bl ypaBHEHUH
U HEpPaBEHCTB HA KOOPAMHATHOM
IIJIOCKOCTH

Crpouth rpaduk KOMOO3MIMH (QYyHKIUN C
MOMOUIBIO AJIEMEHTAapHOTO HUCCIEIOBaHUS U
CBOMCTB KOMIIO3HIIUH.

CrtpouTthb reoMerpuueckre oopasbl ypaBHEHHH 1
HEPABEHCTB HA KOOPJIUHATHOM MJIOCKOCTH.
Hcnonb3oBath MIPOU3BOIHYIO TUTSt
uccienoBaHusl (YHKIUHM HAa MOHOTOHHOCTb H
9KCTPEMYMBI;  HaXOAUTh  HauOoJbllee U
HauMEHbIIee 3HaYeHUs] (PYHKIIMU HENPEPbIBHOM
Ha OTPE3KE;

Crpouthb rtpadukd (QyHKIMA HAa OCHOBAHHUH
POBEIEHHOTO UCCIIEI0OBAHUSI.

Hcnonb3oBaTh NPOU3BOAHYIO Ui HAXOXKICHHS
HAWIYYILIEro pEUIeHUs B MPHUKIATHBIX, B TOM
YHClie COIMAIbHO-PKOHOMUYECKHX, 3aauax, Jsl
OTIpe/eNIeHUs] CKOPOCTH U YCKOPEHHs Ipoliecca,
3alaHHOTO (POPMYJION MK TPpadUKOM.
IMoayuyaTs mpeacTraBiieHHe O TPUMEHEHUU
MIPOU3BOJIHOM B Pa3IMYHbIX OTPACIISIX 3HAHUHN

ITepBooOpazHas
UHTETpaj
(12 q)

u

IlepBooOpa3Has, OCHOBHOE CBOHCTBO
nepBooOpazHeix.  IlepBooOpa3HbIe
aneMeHTapHbIX (GyHkiuii. [IpaBuna
HaXO0JICHUs M1epBOOOPA3HBIX.
HNurerpan. 'eomeTprudecKuil CMBICI
UHTerpaja. Beruucnenue
ONpeNeNEHHOr0  HMHTErpaiga 1o
¢dopmyne Herotona-Jleitbauna.
ITpumenenue UHTErpana JUIs
HaXOXJEHMUS IUIOMIAJeH IJIOCKUX
¢uryp 1 00BEMOB TeOMETPUUECKUX
TeJl.

[Ipumeps! perieHun
middepeHnnanbHbIX ypaBHEHUH.

OnepupoBaTh NOHATUSIMH: [1I€PBOOOpPA3HAs U
omnpeneneHuelil naTerpan. Haxoaurto
1epBOOOpAa3HbIE IIEMEHTAPHBIX (PYHKUIUI 1
BBIYHCIISITH HHTETpai 1o ¢popmyne HeroToHa —
JleiiOHu1A.

HaxoauTth miomiaay miockux Guryp u o0bEMbI
TeJI ¢ TOMOUIBIO ONPEAETEHHOTO HHTErpaa.
3HAKOMMTBCS C MaTeMaTHYECKUM
MO/JIeIMPOBaHUEM Ha npumepe
muddepeHnanbHbIX YpaBHEHUH.

MonayyaTrs  mpencTaBieHWE O  3HAYCHUHU
BBEJICHUS TOHATHS HHTErpaja B Pa3BUTUH
MaTeMaTHUKU

I'paduku
TPUTOHOMETPUUYECKUX
GyHKIMIA.

Tpuronomerpudeckue (GpyHKIMH, HX
CBOWCTBA U rpaduKu.
OTt60p

KOpHEH

Hcnouab3oBaTh U poBbie pecypesl s
NOCTpOeHHs IpaIKOB TPUTOHOMETPHUYECKUX
(YHKIIUM ¥ U3Y4EHHSI UX CBOMCTB.
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Tpuronomerpuuecku

TPUTOHOMETPUYECKUX YPAaBHEHHU C

Pematp TpuUroHOoMeTpuYECKHE YpaBHEHUS U

KOMIUIEKCHEIMH YK CJIaMH.
N3o0paxenne KOMIIJIEKCHBIX YHCEN
Ha KOOPJUHATHOM TMJIOCKOCTH.
®opmyna Myaspa. Kopuu n-oit
CTENEHH U3 KOMIIJIEKCHOIO YHCJIA.
[IpuMeHeHre KOMIUIEKCHBIX YHCEN
JUIsl  pemeHuss  PU3MYECKHX |
TEOMETPUUYSCKHX 3a]1a4

€ HEpaBEHCTBA IIOMOIIBIO TPUTOHOMETPHUYECKON | OCYIIECTBIIATE OTOOP KOpPHEH ¢ TOMOIIBIO
(16 1) OKPYKHOCTH. TPUTOHOMETPUYECKON OKPYKHOCTH.
Pemenue TpuroHomerpuyeckux | [Ilpumensite (HopMynbl TPUTOHOMETPUH  JUIS
HEPABEHCTB pelieHus OCHOBHBIX THUIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB.
Hcnonb3oBath nugpoBbie pecypebl U
MIOCTPOEHHS U MCCIEI0BAHUS TPaPUKOB
byHKIMH
HppauunonansHsle, OcHoBHbIE METO/IbI pemieHus | [IpyMeHsiTH  CBOMCTBAa  MOKAa3aTEIbHOM U
[OKa3aTeabHbIE U MOKa3aTEeNbHBIX U JOTapU(PMHUUECKUX | JorapuMUIEcKoil  QYHKIMH K  PEHICHHUIO
morapudmuueckre HEpaBEHCTB. MO0Ka3aTeIbHbIX u Jaorapu(pMHUUECKuX
HepaBeHCTB (24 1) OcHoBHbIE METO/IbI peuIeHus | HEpaBEHCTB.
HppalMOHAIbHBIX HEPABEHCTB. O06ocHOBaTH PaBHOCHJIBHOCTDH MIEPEXOJIOB.
I'padmueckne meroasl pemieHus | PemaTs uppannoHanbHbIE HEPAaBEHCTBA.
HppalMOHANIbHBIX, NIOKa3aTeNbHbIX U | Mcnmoab3oBaTh  rpaduueckue  MeToapl U
Jorapu(MUUECKUX ypaBHEHHUH U | CBOMCTBa  BXOJAUIMX B  ypaBHEHUE WU
HEPABEHCTB HEPaBEHCTBO (DYHKIIHMI JUIsl pelieH s 3a1a4u
Kommnekcueie yncna | KommnekcHbie yucia. | OnepupoBaTh NOHATUSIMU: KOMIUJIEKCHOE
(10 v) Anrebpandeckas U | YUCIIO ¥ MHOKECTBO KOMIUIEKCHBIX YHCEIL.
TPUTOHOMETpHUYECKas ¢dopwmel | IpeacraBasiTb KOMIUIEKCHBIE YHCTIA B
3aMnMcy KOMIIJIEKCHOTO YHCIIa. anredpanvdeckoi U TPUTOHOMETPUYECKON
Apudmernueckue  omepauud ¢ | popme. BoimoaHsaTh apupmerndeckue

oTepaluy ¢ HUMHU.
HN300paxkaTh KOMIUIEKCHbBIE
KOOPJAMHATHOM TIOCKOCTH.
IIpumensTe Gopmyny MyaBpa u moiaydaThb
MPEJICTaBICHUE O KOPHAX N-OU CTETNeHU U3
KOMIIJIEKCHOTO YHCJIa. 3HAKOMHUTBHCH C
npUMepaMu MPUMEHEHHUS! KOMIUIEKCHBIX YHCEeI
JUIS PEIICHUS TeOMETPUUECKUX U (PU3UUECKUX
3a1a4

qucia Ha

HarypanbHubie u
Lenble yucna

HaTypaJ'IBHBIe H OCJIbIC YMCJla.
HpI/IMeHeHI/Ie IIPU3HAKOB JCIMMOCTHU

OnepupoBaTh NOHATHAMH: HATypalibHOE U
1[€JI0€ YHCII0, MHOKECTBO HATYypaIbHBIX YUCEIL.

(10 9) nenbix  yucen, HOJ wu HOK, | Hcnoab30BaTh NPU3HAKM JACIIMMOCTH LETBIX
OCTaTKOB MO MOJYII0, ajlroputMa | uuces; octatku rno moaymnto; HOJ[ u HOK
EBximpa pans  pemeHuss 3aad B | HATYpalbHBIX yuceln; anroputM EBkinaa amns
LEBIX YUCIIaX pelieHus 3a1a4.
3anuceIBaTh HaTypalbHbIE YKCIA B PA3IUUYHBIX
MO3UIIMOHHBIX CUCTEMAaX CUHUCIICHHS
Cucremsl Cucrema 1 COBOKYITHOCTh ypaBHeHHI.| OnepupoBaTh MOHATHAMU: CUCTEMA U
paroHaIbHbIX, PaBHOCHIIBHBIE CUCTEMBI U CHCTEMBI- | COBOKYITHOCTh YPaBHEHUI U HEPABEHCTB;
HppaLMOHAIBHBIX CJIE/ICTBHSL. pElIeHNEe CUCTEMBI I COBOKYITHOCTH;
MOKa3aTeIbHBIX U OCHOBHBIE METO/IbI PELIEHUS CUCTEM | PABHOCHJIbBHBIE CUCTEMBI U CUCTEMBbI-CJIEICTBUSI.
JorapuPpMUIECKUX Y COBOKYITHOCTEH pallMOHAaIbHBIX, HaxoauTs pemieHns cucteM U COBOKYITHOCTEHM
ypaBHEHUI HpPALMOHANIBHBIX, TOKA3aTENbHBIX U | LENBIX PALIMOHATBHBIX, HPPALIMOHAIIBHBIX,
(12 4) Jorapu(MUUECKUX YPaBHEHHIA. MOKa3aTeIbHBIX U JOrapu(PMUUECKUX YpaBHEHUN
[IpuMeHeHne ypaBHEHMI, CUCTEM U | U HEPABEHCTB.
HEPaBEHCTB K peuienuto | [IpuMeHATH CUCTEMBl YPAaBHEHHH K PEIICHUIO
MaTeMaTHYeCKUX 3aJa4 M 3a/ay W3 | TeKCTOBBIX 3a/1a4 U3 Pa3UYHBIX 00IacTei
pa3NUYHBIX o0yacTell HAayKH W | 3HAHUU U peaNbHOM KU3HH;
peanbHOM KU3HHM, HWHTEPHpPETaLNs | HHTEPNPEeTHPOBATH MOTYyYEHHBIE PELICHUS.
MOJYYEHHBIX PE3YJIbTATOB Hcnoab3oBaTh HUPPOBLIE PECYPCHI
3anauu ¢ PanmonaneHble, MppalnoHaibHbIE, Bbi0upaTh crioco0 pemnieHus panruoHanbHbIX,
rnapameTpamu MOKa3aTeIabHbIe, IOTApU(MUYECKIE | HPPAIMOHAIBHBIX, TOKA3aTEIbHBIX,
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(16 1)

U TPUTOHOMETPUUYECKUE YPABHEHMUSI,
HEPABEHCTBA U CUCTEMBI C
rapaMeTpamu.

[Toctpoenue u ucciaenoBaHue
MaTeMaTUYECKUX MOJIENEH peabHbIX
CUTYalMi C MOMOLIBIO YPAaBHEHUH,
CUCTEM YPaBHEHUU U HEPABEHCTB C
napaMmeTpamu

Jorapu(MUYECKUX U TPUTOHOMETPHIECKHIX
YPaBHEHUH U HEPABEHCTB, COJEPKAIIUX MOIYIIU
Y MapaMeTpPhbl

I[pumeHsTh rpaduueckue W aHATUTUYECKUE
METO/Ibl JJIsl PELICHUSI YPABHEHU U HEPABEHCTB
C mapaMeTpaMH, a TaKXKe HCCIEA0BaHUE
GYHKIIMNA METOJIaMU MaTeMaTUUeCKOTO aHaJn3a.
Ctpoutb H WHCCI€I0BATH MaTEMaTHYECKUE
MOJIETIM  PEAJbHBIX CUTyallUd C [OMOULIBIO
YpaBHEHUH,  HEPABEHCTB M  CHCTEM  C
rapaMeTpamu

[ToBTOpEHME,
00o01enue,
cUCTeMaTH3alus
3HaHui (16 )

OCHOBHBIE TIOHSATHS W  METOMBI
Kypca, 0000menne u
cUCcTeMaTu3anys 3HaHuH

MoneaupoBaTh peaibHbIE CUTyalluU HA SI3bIKE
anredpbl, COCTABJATD BbIPAKEHUS, YpaBHEHMUSI,
HEPAaBEHCTBA U UX CUCTEMBI 10 YCIOBHUIO 3a/1a4H,
HCCJIe10BATh [TOCTPOSHHBIE MOJIEIH C
MCII0JIb30BAHUEM armapara anreOpsl.
I[IpumensTe (QyHKUMM U118 MOJEIUPOBAHUS M
UCCIIEIOBAaHMSI PEATIbHBIX ITPOLIECCOB.

Pemars npukiagHeie 3a1a4d, B TOM YHCIIE
COLIMAIBHO-3KOHOMHUYECKOT0 U (PU3NYECKOTO
XapakTepa, CpeICTBaMU aireOpsl U
MaTEMaTHYECKOT0 aHaJIN3a

IToypounoe mianupoBanue AJICEBPA u Hauana matemaTnueckoro anajau3sa, 10 kiacc

No Jlama Tema ypoka
n/n | Ilnan ‘ Dakm
MHokecTBO AeHCTBUTENbHBIX Ynce]l. MHOro4ieHol. PanmoHa bHbIe YPABHEHUsS] M HEPaBEHCTBA.
CucreMbl JTMHEHBIX YPaBHEeHHUH - 28 yacoB
1 MHo0k€ecTBO, Onepaliy HaJl MHOKECTBAMU U MX CBOMCTBA
2 Junarpammel Diinepa - Benna
3 [IpumeHeHre TeopeTHKO-MHOKECTBEHHOTO annapara Jjs penieHus 3aaad
4 PanmonanpHble yncia
5 OOBIKHOBEHHBIE M ICCATHYHBIE APOOH
6 [TporeHTHI
7 beckoHneunsle nepuoanyeckue apoodu
8 [Tpumenenue npo6eii ¥ MPOIEHTOB IS PElICHUs TPUKIIATHBIX 3a/1a4
9 JleiicTBUTENbHBIE YHCIIA
10 PannonasibHbIe U UppAIMOHATIBHBIC YHCIIA
11 Apudmernueckue onepanuu ¢ IeHCTBUTEIbHBIMHI YHCIAMU
12 Moynib JEUCTBUTENBHOTO YMCIIA U €r0 CBOMCTBA
13 [TpuGnnkEHHbBIE BEIYMCIIEHUS], TPABUIIA OKPYTIICHHUS
14 ITpukuaka u oleHKa pe3yinbTaTa BIYHCICHUN
15 Konmponvnasa paboma Nel no meme «Payuonanvnvie ypagnenusn u
Hepasencmea. Cucmemovl TUHEHHBIX YPAGHEHUI
16 OCHOBHBIE METOIbI PEIICHUS IeNIbIX YpaBHEHUI
17 OCHOBHBIE METOIBI pelIeHUs! APOOHO-PAIMOHATLHBIX YPAaBHEHHIM
18 OCHOBHBIE METOJIbI PEIICHUS IeNIBIX U APOOHO-PAIlHOHATILHBIX HEPABEHCTB
19 MHorouseHsl 0T OJIHOHM epeMeHHOU. [{eneHre MHOrosieHa Ha MHOTOWIEH ¢
OCTaTKOM
20 Teopema bezy
21 MHorowieHsl ¢ nenbiMu kodpdunrentamu. Teopema Buera
22 Pemenue cucreM TMHEWHBIX ypaBHEHUI
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23

Martpuna CUCTEMBI JIMHEHHBIX YPABHEHUN

24 Onpenenurens MaTpullbpl 2X2, €ro reOMETPUYECKUI CMBICT U CBOMCTBA

25 Boruniciienue 3Ha4eHus OonpeenuTens

26 IIpuMeHeHue onpenesuTens JUisl pelIeHUs] CUCTEMBI JINHEWHBIX YPABHEHUN

27 Pemenue npukinaaHbixX 3a1a4 ¢ MOMOIIBIO CUCTEMbI JINHENHBIX YpaBHEHUI

28 Konmponvnaa paooma Ne2 no meme « Muoscecmeo oeiicmeumenpbHylx
yucen. Munoz2ounenovr»

@ynkuuu u rpadpuku. CtenenHasi yHKuus ¢ HeJbIM oKasareieM - 12 yacos

1 Crnioco6s1 3amanus Gpyaknun. Bzanmuo oOpatasie pynkimn. Kommnosumms
GyHKIMH.

2 I'padux GyHKIMHN. DieMeHTapHbIe Mpeodpa3oBanHus rpaguKoB GyHKIUH

3 OO65acTh onpeaeneHusl U MHOXKECTBO 3Ha4eHUH (QyHKIIUN

4 Hynu ¢dyaxiun. IIpoMexxyTkn 3HaKOIOCTOSIHCTBA

5 Uérnble u Heu€THbIE pyHKUMU. [Tepuoanueckue GyHKIMN

6 [IpomexyTkr MOHOTOHHOCTU (PyHKIIMH. MaKCUMyMbl U MUHUMYMBbI QYHKINN

7 Haubosbliee 1 HauMeHblllee 3HaYeHHe PYHKIUU Ha TPOMEXKYTKE

8 JluneiiHast v kBagpaTHuHas QyHKIHMH. DJIEMEHTapHOE UCCIIEI0BaHUE U
rpaduku GyHKIMMA

9 Jpo6Ho-nuHeliHas GyHKIMH. DIIeMEHTapHOE HCCIeI0BaHue U IpaUK 3TUX
byHKINHA

10 Crenens c 1enbM nokasareneM. buaom Herotona

11 Crenennas GyHKIMS C HATypalIbHBIM U IIEJIBIM NOKazaresneM. E€ cBoiicTa u
rpaduk

12 Konumponwvnasa paooma No3 no meme « @ynkuyuu u cpagduxuy

Apupmernyecknii KopeHb N-o0il creneHu. UppannonanbHble ypaBHeHnus - 18 yacos

1 ApubMeTnuecKknii KOpeHb HATYPAJIbHOM CTETICHH U €T0 CBOMCTBA

2 IIpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUMH, COAEPIKAIIUX CTEIIEHN

3 BbIHeceHne MHOKUTENS U3-TI0]] 3HAKa KOPHs

4 BHeceHre MHOXKUTEIS 1101 3HAK KOPHS

5 CoxpauieHue apoOeid, coaepKalmx paauKaibl

6 IIpeoOpazoBaHue MPPALMOHATIBHBIX BBIPAKEHHH

7 [ToBTOpeHue o TeMe «AprupMETHIECKUA KOPEHb N-HOM CTETIEHU»

8 Konumponvnas paboma Nod no meme «<Apugpmemuueckuii kopens n-oi
cmenenu»

9 WppanyoHaibHble ypaBHEHUS

10 O061acTh JONYCTUMbIX 3HAYEHUI UPPALMOHATIBHOTO YPAaBHEHMUS

11 OCHOBHBIE METO/Ibl peIlIEHHs HPPAIMOHAJIbHBIX YPAaBHEHHH

12 PaBHOCHIIbHBIE NTEPEX0/Ibl B PELICHUU UPPALIMOHAIBHBIX YPaBHEHUI

13 AJITOPUTM pellieHHs HppallMOHAJIbHBIX YpPaBHEHUN

14 Penienue uppanoHanbHbIX YpaBHEHHM

15 Penienne nppanoHanbHbIX YpaBHEHHH

16 CBoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak (GyHKIUU OOpaTHOM CTENEHH ¢
HaTYpaJIbHBIM I0Ka3aTeIeM

17 IToBTOpenue no reme «MppanroHaibHble YpaBHEHUS»

18 Konmponvnas paboma Ne5 no meme «HUppayuonanvnvle ypasnenusn

Iloxka3arenbHas pynkuus. [lokasarenbHblie ypaBHeHnus - 10 yacos

1 CreneHs ¢ palluOHAJIBHBIM [T0KA3aTEIEM U €€ CBOMCTBA

2 ITokazaTenbHast pyHKIMS, €€ CBOMCTBA U rpadux

3 Vcnonb3oBanue rpaduka GyHKIMN IS pelIeHus] ypaBHEHHH

4 Iloka3zarenbHble ypaBHEHUS

5 OCHOBHBIE METO/IbI PEILIEHUS IOKA3ATEIbHbBIX YPaBHEHUI

6 IIpuBenenne o0enx yacTel ypaBHEHUs K OTHOMY OCHOBAaHUIO
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7 Brinecenne 0011ero MHOKHUTEINS 32 CKOOKY

8 Merto 3aMeHBI IEPEMEHHOH B MOKA3aTEIbHBIX YPaBHEHUSX

9 MeTo MOYwIeHHOTO JeICHHS

10 Konmponsnas pavoma Ne6 no meme «Ilokazamenvnasn Qpynkyus.
Ilokazamenvuovie ypasnenus»

Jlorapudgmuueckas pynkums. Jlorapupmmuueckue ypapHenus - 18 yacos

1 Jlorapudwm yucia
. OCHOBHBIE METOIbI peIIECHHsI JIOTapU(PMUUECKUX YPABHEHUH.

2 CpoiicTBa jorapupma

3 Jlecstuanbie gorapumbl

4 HatypanbHble norapudmsl

S) [IpeoOpa3oBaHue BbIpa)KEHUH, COAEpKAIUX JIOTapU(PMBbI

6 Jlorapudmuueckas GyHkius, €€ cBoiicTBa U rpaduk

7 Hcnonp3oBanne rpaduka GyHKINU 7151 peHICHUs] YpaBHEHHH

8 DYHKIMOHATBHO-TpaUUECKUIl METO/ PEIlICHNs] ypaBHEHUIN

9 Konmponvnasn paboma Nol no meme «Jlocapughpmuueckan gpynxyusn»

10 Jlorapudmuueckie ypaBHEeHHS

11 PaBHOCHIIbHBIE TIEPEXO/Ibl B PEIICHUH JIOTApU(DMUUYECKUX YpaBHEHUHN

12 Pemienne ypaBHeHUH 110 OnpeiesieHUI0 Jorapudma

13 MeTo MOTeHITMPOBAHHS

14 Merto/ BBEJIEHNsI HOBOM IEPEMEHHOU

15 Merto 1 torapuMupoBaHus

16 Ilepexo1 K HOBOMY OCHOBaHUIO

17 Pemenue norapugmMuueckux ypaBHeHH

18 Konmponvnas paboma Ne8 no meme «Jlozapugpmuueckue ypasnenusn»

Tpuronomerpuyeckue BbIpaeHHsi U YPaBHeHuUs - 22 yaca

1 CuHyc, KOCHHYC YUCJIOBOTO apryMeHTa

2 TaHreHc u KOTAaHr€HC YUCIOBOTO apryMeHTa

3 ApKCHHYC, apKKOCHHYC M apKTaHI'€HC YMCIOBOIO apryMeHTa

4 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEeICHIE TPUTOHOMETPUYECKUX
(yHKLUH YUCIOBOrO apryMeHTa

5 OCHOBHBIE TPUTOHOMETPUUECKUE TOXKAECTBA

6 @DopMyiibl JBOMHOIO yria

7 DopMyIibl TOHUKEHUSI CTEIEHU

8 @DopMyIIbl TOJIOBUHHOTO yIJIa

9 @DopMyIbl CyMMBbI ApTYMEHTOB

10 DopmMyIbl CyMMBbI QYHKITUH

11 DopmyItbl TPOU3BEACHUS (PYHKITHI

12 IIpeoOpazoBaHre TPUTOHOMETPUUECKUX BBIPAXKEHUH C OMOIIBIO (hopMyIT

13 Konmponvnaa paboma NeQ no meme «Tpuzonomempuueckue golpajxcenusn

14 Pemenue ypaBHeHus COSX = a

15 Pemienune ypaBHeHus SinxX = a

16 Pemenne ypaBHeHuit tgx = a, ctgx = a

17 Merto/ 3aMeHbl IEPEMEHHOM

18 YpaBHeHUs1, CBOJAIIMECS K KBaJJPATHBIM YPaBHEHHSIM

19 Merton pa3yioxeHus: Ha MHOKHUTEN

20 OnHOPOIHBIE TPUTOHOMETPUYECKHUE YPABHEHUS

21 Pernienne TpUroHOMETPHUUECKUX YpaBHEHUH

22 Konmponvnasa pavboma NelO no meme «Tpuzonomempuueckue
Ypasnuenusn»n

IlocaenoBaTeqabHOCTH M porpeccuu - 10 yacos
1 | ITocnenoBaTeabHOCTH, COCOOBI 3aJaHUS IOCIIEI0BATEILHOCTEN
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Meto1 MaTEMAaTHYECKON MHIYKLIMU

MOHOTOHHBIC U OTPaHUYCHHBIC MTOCIICAOBATCIIbLHOCTHU

Apudmerrueckas ¥ reOMeTprudecKas Mporpeccuu

beckoHeuHO yObIBatOIIasi reOMETpUYECKas IPOTPECcCUst

CymMma 6eckOHEUHO yOBIBAIOIICH reOMETPUIECKOM MPOTrpeccun

JIMHENHBIN 1 SKCIOHEHMAIbHbBINA pocT. Hunco e

DopmyJia CII0KHBIX TPOLIEHTOB

OO (N |0 |W|N

Hcnonb3oBanue nporpeccuu Uisl pelieHus pealibHbIX 3aJa4u MPUKIaIHOTO
XapakTepa

10 Konmponvnaa paooma Nell no meme «Ilocnedosamenvrnocmu u
npozpeccuu»
HenpepsbiBuble pynxkuuu. IlpousBoanas - 20 yacos
1 HenpepoiBHble yHKIMHN 1 UX cBoiicTBa. Touka pa3pbiBa
2 AcumnToTsl rpadpukoB ¢pyHkuuii. CBoiicTBa pyHKIIMNA HENPEPHIBHBIX HA
OTpe3Ke
3 MeTo1 UHTEpBAJIOB JUIsl PEIICHUsI HEPABEHCTB
4 [IpumeHeHre cBONCTB HENPEPbIBHBIX (DYHKIIUI JIJIs1 pelIeHus 3a1a4
5 [lepBas u BTOpasi Npou3BOAHBIE PYHKINU
6 Onpenenenre, reoMeTpUYecKuil 1 GU3NYECKHI CMBICI TPOU3BOTHOM
7 ANTOPUTM HaxXOKJIEHUS MPOU3BOJHON
8 Dopmysl qudhepeHInpoBaHus
9 ITponsBoHas cTeneHHON QyHKIMH
10 [Tpoun3BoIHBIE 2JIEMEHTAPHBIX (DYHKIIHMA
11 Brruncienue npou3BOAHBIX dJIEMEHTAPHBIX (DYHKIIHI
12 [IpousBogHass cymMMbl PyHKITHI
13 [TpounsBoHas nmpounsBeneHUAPYHKITHI
14 [TpousBoHas yacTHOTO HYHKITUN
15 [TpounsBoHass KOMIO3UIUHN QYHKITUT
16 [TonsiTHe 1 BhIYMCIICHHE POU3BOIHOM N-TO NOpsIKa
17 JudbdepennmpoBanne ca0xHON HYHKITUN
18 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH
19 YpaBHeHHE KacaTeIbHOU K rpaduKy QyHKIIMH
20 Konumponvnasn paboma Nel2 no meme «Henpepuvienvle (hynkyuu.
Ilpouszeoonan»
IToBTOpEeHuUe, 00001IeHNE, CHCTEeMATH3AIMS 3HAHUH - 2 yaca
1 Pemenust TpuroHOMeTpUYECKNX ypaBHEHUN
2 CucremaTu3zanus 3HaHUN

IHoypounoe niianupoBanue AJIEBPA u nayana matemaruueckoro anaiam3a, 11 kiaacc

No
n/n

Mama

Tema ypoka

ITnan

‘ Dakm

Hccaen

oBaHue (YHKIMI C TOMOLIbLIO NPOU3BOAHONM - 24 yaca

IToBTOpenue. @opmyinsl 1uddepeHIMpoBaHUs

IIpaBuna muddepeHurpoBanus

HpI/IMeHeHI/Ie l'[pOPI3BOI[HOI>i K UCCJICIOBAHHUIO (I)YHKI_II/Iﬁ Ha MOHOTOHHOCTb

ITpumMeHeHne mpon3BOIHON K UCCIIEIOBAHHIO (PYHKIMIA HA SKCTPEMYMBI

OKCTpeMyMbl (GYHKIIUH

Brrancnenue s3kcTpeMyMoB (QyHKIUU

HpI/IMeHeHI/Ie HpOI/I3B0,HHOI>'I AJI1 JOKAa3aTCJIbCTBA TOXKIACCTB U HCPABCHCTB

IToctpoenue rpadukoB GyHKIMH

OO |N|OOIHPAIWIN -

VccnenoBanue QpyHKIMK U OCTpoeHue rpaduka GyHKIUU

=
o

CBs3b Mexy rpadukoM QYHKIIMH U TpapUKOM €€ MPOU3BOAHOM

100ballnik.com




11 Haubouspiiee u HanMeHblee 3HaUYCHHUSI (QYHKIMU HAa TPOMEKYTKE
12 3aau Ha OTHICKaHWE HAMOOJBIINX U HAMMEHBIINX 3HAYCHUH BEJINYHH
13 Penienue 3a1a4 Ha HAXOXKACHUE HAWOOIBIINX M HAUMEHBIINX 3HAUYCHUH
14 [TpumMeneHne mpon3BOIHON K UCCIEIOBAHNIO (DYHKIIUN
15 Konumponvnas paboma Nel no meme «HUccnedosanue gpynxyuii ¢
HOMOUBIO NPOU3EOOHOU»
16 [TpumeHeHwe MPON3BOIHON IS HAXO0XKICHHUS HAWTYUIIETO PEIICHHS B
NPUKJIAIHBIX 33/1a9ax
17 [IpuMeHeHne nNpon3BOIHON B PEIICHNUH 3a1a4
18 [IpumeHeHue MPON3BOIHON ISl HAXOKICHUS HAWITYUIIETO PEIICHUS JUIs
OTIpEJICNICHNUs] CKOPOCTH IpOIecca, 3aJaHHOT0 (GOopMyYIoi i rpadukom
19 [TpumMeHeHwe MPON3BOTHON ISl HAXOXKICHUS HAWITYUIIETO PEIICHUS TS
OTIpEJIeIICHNs] YCKOPEHMSI TTPoIecca, 3a1aHHoro (GopMyioi mim rpadgukom
20 Komnozunus GyHKImii
21 ['eomerprueckne o0pa3bl ypaBHEHUN HAa KOOPAWHATHOM MJIOCKOCTH
22 I'eomerpudeckne 0Opa3bl HEPABEHCTB HA KOOPIMHATHOM IIIOCKOCTH
23 IToBTOpenue no teme «VccnepoBanne GpyHKINH C TOMOMIIBIO TPOU3BOTHON»
24 Konumponvnan paboma Ne2 no meme «Hccnedosanue ghynxkyuii ¢
HOMOU{BIO NPOU3EOOHOI»
IlepBooOpa3Hasi u mHTErpaJ - 12 yacon
1 [TepBooOpazHas
2 OCHOBHOE CBOICTBO MEPBOOOPA3HBIX
3 [TepBooOpa3HbIe AeMEeHTapHBIX (YHKIHNA
4 [IpaBusia Hax0XIEHUS TEPBOOOPAZHBIX
5 Huterpain. ['eomeTpuyeckuii CMbICT HHTErpaia
6 Brruucnenue onpenenéaroro uaTerpaia no Gopmysne Heiorona-Jleiioauna
7 [Ipumenenne uaTerpana Juisi HAXOXKACHUS IIIOMAeH MIIOCKUX GUTYp
8 [IpumeHeHne uHTerpana Juist HAX0XKACHUs 00bEMOB T€OMETPUUYECKUX TeI
9 [Tpumepsr perenuit quddepeHIuanbHbIX YPaBHECHUI
10 MatemaTtuueckoe MOJEIUPOBAHKUE PEAIbHBIX IIPOIIECCOB C TOMOIIIbIO
muddepeHnanbHbIX YpaBHEHUH
11 IToBTopenue o teme «IlepBooOpasHas u MHTETpaI»
12 Konumponvnasa paooma Ne2no meme «Ilepeooodpaznan u unmezpan»
I'padpuku Tpuronomerpuyeckux pynknuii. Tpuronomerpuyeckue HepaBeHcTBa - 16 yacon
1 Tpuronomerpuueckue GyHKIMH, UX CBOWCTBA U TpaduKu
2 CpoiictBa u rpaduk GyHKIHH Y = COSX
3 CoiictBa 1 rpaduk GyHKIHHU Y = SINX
4 I'paduku Qynkuuit y = tgx, y = ctgx
5 Penienne TpUroHOMETpUYECKUX YPAaBHEHHH C TOMOIIBIO IpauKOB
6 OT60p KOpHEH TPUTOHOMETPUUECKHIX YPaBHEHHI ¢ MOMOIIBIO rpaduka
7 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPaBHEHUI MeTOI0M nepebopa
8 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH IBOMHBIM HEPABEHCTBOM
9 OT100p KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH ¢ TOMOILBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH
10 TpuronomeTpruyeckue HepaBeHCTBA
11 MeTop! perieHne TPUrOHOMETPUUYECKHX HEPABEHCTB
12 Penienne TpUroHOMETPHUECKUX HEPABEHCTB
13 PerieHne TpUroHOMETPHUECKUX HEPAaBEHCTB rpaduiecku
14 PenieHne TpUroHOMETPHUECKUX HEPABEHCTB
15 [ToBTOpenue no reme «I'pauku TPUTOHOMETPUUYECKUX (DYHKITHIA.
TpuronomeTpuyeckrne HepaBEHCTBA»
16 Konmponvnaa pavboma Ne3no meme «I paghuxu mpuzonomempuueckux

¢ynkyuii. Tpuzonomempuueckue nepageHcmea»
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I/Ippaunonaﬂbnme, noxKa3aTeJIbHbIC U norapnq)aneCKne HEpPaBCHCTBA - 24 yaca

IIpocTenmue nokasareabHble HEPABEHCTBA

CBeJieHUE NIOKAa3aTEIbHOTO HEPABEHCTBA K IPOCTENILIEMY

Merto/ BBEICHUsI HOBOM IIEPEMEHHOMN

Paznoxxenue Ha MHOKUTEIN

CBeJieHUE K PaBHOCUJIBHON COBOKYTHOCTHU

Mertop panioHanu3anuu (3aMmeHa MHOKUTEIIEH )

I'padrueckue MeTOIbI pelieHHs MOKA3aTeIbHBIX YPAaBHEHHUI M HEPABEHCTB

[IpocTteitmue norapudmudeckue HepaBEeHCTBA

OO N0 WIN(F

JlorapudmMuueckne HEpaBEHCTBA, CBOSIIMECS K MTPOCTEUITNM

=
o

Merto/ 3aMEHbI NEPEMEHHOU

-
-

JlorapudmMudeckne HEpaBEHCTBA, CBOSIIMECS K PAIIMOHATIbHBIM

[EY
N

Jlorapudmuueckre HEpaBeHCTBA, COIEPKALINE IEPEMEHHYIO B OCHOBAHUU
norapudma

13

Meto1 UHTEPBAJIOB

14

I'pacdmyeckuii MeTo1 penieHust JorapupMIUUecKuX YpaBHEHUM U HEPABEHCTB

15

HppanmonaibHble HEPaBEHCTBA CTAHAPTHOTO BUA

16

Meron nepexosia K paBHOCHIBHON CUCTEME

17

Jlpo6GHO-uppanoHaibHble HEPABEHCTBA

18

Merto1 3aMeHbI TIEPEMEHHOI

19

HppanmoHanbHble HEPAaBEHCTBA CMEIIAHHOTO TUIIA

20

WppanmonanbHble JorapumMuueckie HepaBeHCTBA

21

YMHOKEHHE Ha CONPSIKEHHOE

22

MGTO)I WHTCPBAJIOB

23

I'paduaeckuit MeTos peleHus: HPPAMOHATBLHBIX YPABHCHH 1 HEPABCHCTB

24

Koumponwvnuas pavoma Nedno meme «Hppayuonanvnvie, nokazamenivHole
U 102apumuyecKue HepageHcmaea

Komnuexkcubie yucia - 10 yacos

TloHsTHE KOMIIEKCHOTO YMCIIa

Anrebpandeckasi hopMa 3anrcu KOMIUIEKCHOTO YHCIia

ApI/I(bMeTI/ILIeCKI/Ie onepanrn ¢ KOMIIJICKCHBIMHA YU CJIaMH1

ApI/I(bMeTI/ILIeCKI/Ie onecpanrn ¢ KOMIIJICKCHBIMHA YU CJIaMH1

TpI/IFOHOMeTpI/ILIeCKaSI (bopMa 3aIllMCU KOMIIJICKCHOI'O YHCJIa

I/I306pa)KCHI/I€ KOMIIJICKCHBIX YHUCECJI Ha KOOpHHHaTHOﬁ IIJIOCKOCTHU

dopmyna Myaspa

KOpHI/I N-0¥i CTEIEHH M3 KOMIUICKCHOT'O YMCIIa

O ONOO|OID|IWINF-

HpI/IMCHCHI/Ie KOMIIJICKCHBIX YUCCJI IJIA PCHICHUA (1)I/ISI/I‘IGCKI/IX n
TCOMCTPUYCCKUX 3a1aq

=
o

Konumponvnasn paboma Ne5no meme «Komnnexkcuwie uucaa»

HartypasabHble u neJbie yuciaa - 10 yacon

HaTypaJ'ILHLIe n OCJIbIC YKUClia

HpI/ISHaK JACITUMOCTH LECJIBIX YHUCCIT

HpI/IMeHeHI/Ie IMPU3HAKOB ACJIIMMOCTHU HCJIbIX YHUCCII

[Ipumenenne HOJIl u HOK s perienust 3a1a4 B 1IENIbIX YKCTIAX

Brrunciaenne oCTaTKOB 1O MO YO JJIsI pCHICHUS 3a/1a4 B LEJIbIX YUCIIaAX

HpI/IMeHeHI/Ie OCTAaTKOB IO MOAYJIIO IJIsI pCIICHUS 3a/la4 B LEJIbIX YUCIIaAX

Anroput™ EBknnna

HpI/IMeHeHI/Ie AJIrOpuTMa EBknuaa ais pCHICHUS 3a1a4 B LECJIbIX YUCJIAX

O ONO|UTB|IWIN -

IToBTOpenue no reMe «HaTypanbHbIe U LI€NIbIE YUCTIAY

=
o

Konumponwvnaa paboma Nebno meme «Hamypanvuvie u yenvie uucna»

CucreMbl pallHOHAIbHBIX, HPPALMOHAILHBIX OKA3aTeJbHBIX H JIOrapu(pMUUECKHX YPABHEHUH —

12 yacoB
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Cucrema 1 COBOKYITHOCTh YPAaBHEHHM

PaBHOCHIIBHBIE CUCTEMBI B CHUCTCMbI-CJIICACTBHUA

OCHOBHBIE METO/Ibl PEILIEHUSI CUCTEM PAIlMOHAIbHBIX YPAaBHEHUN

OCHOBHBIE METO/Ibl PEIIEHUS] COBOKYITHOCTEH pallMOHAIbHBIX YPaBHEHUIN

OAHOPOIHBIE CUCTEMBI YPaBHEHUN

OCHOBHBIE METO/Ibl PEILIEHUS] CUCTEM HPPALMOHAIbHBIX YPABHEHU

OCHOBHbBIE METO/Ibl PEILIEHUSI COBOKYTHOCTEN UPpAIlMOHAIbHBIX YPAaBHEHUN

OCHOBHbBIE METO/Ibl PEILIEHUSI CUCTEM M10Ka3aTEJIbHbIX YPAaBHEHUM

OO N[OOI W|IN |-

OCHOBHbBIE METO/Ibl PEILIEHUSI COBOKYTHOCTEN NOKAa3aTEJIbHbIX YPaBHEHUN

OCHOBHBIE METO/IBI PEIICHUS CHCTEM JIOTapU(PMHUECKUX YPaBHEHUH

OCHOBHBIEC METOIbI PEIICHHSI COBOKYITHOCTEH JOTapu(PMUIECKUX YpaBHEHUI

Konmponvnas paboma Ne7no meme «Cucmemul payuoHaIbHIX,
UPPAUUOHAIbHBIX NOKA3AMEIbHBIX U J102aPUPMUUECKUX YPAGHEHUTY

3anaum ¢ napamerpamu - 16 yacos

PanmoHanbHbIE ypaBHEHHS € TapaMeTpamMu

PannoHasibHbIE HEpABEHCTBA C MapaMeTpaMu

PanrioHanbHbBIE CUCTEMBI € TapaMeTpamMu

WppanmonanpHble ypaBHEHUS € TapaMeTpamMu

WppatimoHaibHbl HEpaBEHCTBA C apaMeTpaMu

HppanmonanbHble CHCTEMBI C TApaMeTpaMu

[Toka3arenpHble ypaBHEHUS € TapaMeTpamMu

[loka3zarenbHble HEPABEHCTBA C NApaMeTpaMu

OO NI IWIN(F

[TokaszarenbHble CUCTEMBI C TapaMeTpaMu

[N
o

Jlorapudmuueckue ypaBHEHUS C TapaMeTpaMu

[ERN
[ERN

Jlorapudmuueckiue HepaBeHCTBA C TapaMeTpaMH

[E=N
N

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

[N
w

TpuronomeTpruyeckue ypaBHEHHUs ¢ TapaMeTpaMu

[
N

TpuroHomeTpruyeckne HepaBEHCTBA C MAPaAMETPaMHU

-
(6]

TpI/IFOHOMeTpI/ILIeCKI/Ie CHUCTEMBI C IMapaMETpaMu

[E=N
[op}

Konumponvnasn paboma Ne7no meme «3adauu ¢ napamempamu»

IloBTOpEeHUE, 06001IeHNEe, CHCTEeMATH3alMsl 3HaHUii - 16 yacoB

ApI/I(bMeTI/ILIeCKI/Ie OIICpanu C HCI;'ICTBHTCJIBHBIMH qucjiaMu

Pemenue npoOHO-paliioHaIbHBIX YPAaBHEHUN

DneMeHTapHOe uccieloBaHue U rpa@uku QyHKIMMA

Hpeo6pa3013aHH51 YHCJIIOBBIX Bpra)KeHHﬁ, COACPIKAIUX CTCIICHU U KOPHH

Pemenne nppannoHaibHBIX ypaBHEHUN

OCHOBHBIC MCTOJbI PCHICHUA ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

Pemenue norapumMuueckux ypaBHEHHIMA

[IpeoOpazoBaHye TPUTOHOMETPUUECKUX BBIPAKCHUN
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Pemenue TPUT'OHOMCETPUYCCKUX ypaBHeHI/Iﬁ
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OT60p KOpHEH TPUTOHOMETPUYECKIX ypaBHEHUN
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Brruncnenue npons3BoAHbIX 3JI€MEHTapHBIX QYHKIUH
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ITpumMeHeHre MPON3BOIHON K UCCIIEIOBAHUIO (DYHKIIUU
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HpI/IMeHeHI/Ie HHTCI'pajia IJId HAXOXKIACHUA IUIOIIAJICH IIJIOCKHUX (I)I/Il“yp
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Ilpomesccymounaa ammecmavusn. Hmozoeana konmpoavnas paboma (Ne§)
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AHanu3 pe3ylnbTaToB KOHTPOJIbHOU pabOThI
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CucreMaTusaliis 3HaHUH

100ballnik.com
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