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INOACHUTEJIBHASA 3AIINCKA

YueOHblit Kypc «AnreOpa W Havala MaTeMaTHUYECKOTO aHAIW3a» SIBISETCS OJHUM U3
HanOoJiee 3HAYMMBIX B MPOTPaMME CpEIHEro oO0miero oOpa3oBaHHs, TMOCKOJBKY, C OJHOMI
CTOPOHBI, OH O0ECIeYMBAET HHCTPYMEHTAIBbHYIO 0a3zy Ui W3yYeHHUs BCEX eCTECTBEHHO-
HAy4YHBIX KYpPCOB, a C APYroil CTOpOHbI, (OPMHUPYET JOTHYECKOEe U aOCTPaKTHOE MBIILICHUE
oOydJaromuxcsi Ha YpPOBHE, HEOOXOJMMOM JJisi OCBOCHHUS HMH(OPMATHKH, OOIIECTBO3HAHUS,
UCTOPUHU, CIOBECHOCTH M JPYIMX JAUCIUIUIMH. B pamkax JgaHHoro ydeGHOro Kypca
oOyyaromuecss OBJIQJICBAIOT YHUBEPCAJIBHBIM  S3BIKOM COBPEMEHHOM HayKH, KOTOpas
(bopMyIHpyeT CBOM TOCTHKEHHUS B MaTeMaTHYECKOU opme.

Y4eOHbIi Kypc anreOpsl W Hayall MaTeMaTHYECKOTO aHallM3a 3aKJa/bIBaeT OCHOBY IS
YCIICTHOTO OBJNIAJICHUS] 3aKOHAMH (U3WKH, XHMHHU, OWOJOTHH, TIOHWMAaHHsS OCHOBHBIX
TEHJICHINA pa3BUTHS DKOHOMHKH W OOIIECTBEHHOW >KW3HH, TO3BOJISIET OPHUEHTHUPOBATHCS B
COBPEMEHHBIX IU(POBBIX U KOMIIBIOTEPHBIX TEXHOJOTHUSAX, YBEPEHHO HUCIOJIb30BaTh HX IS
JanbHeWIero oOpa3oBaHWs W B TOBCEJIHEBHOM J>KM3HU. B TO ke BpeMsl OBIaJeHUE
a0CTPaKTHBIMU M JIOTUYECKU CTPOTMMM KOHCTPYKIMSAMHU alreOpbl ¥ MaTeMAaTHUYECKOTO aHalIMu3a
pa3BUBaeT yMEHHWE HAXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATb HWCTHHHOCTb, JIOKa3bIBAaTh
YTBEPXKJCHHS ¢ TIOMOIIBIO0 MHIYKIIMM U PACCyXJaTh JIEAYKTUBHO, HCIIOJIB30BaTh 00001IIeHNE U
KOHKPETHU3aIMio, abCTparupoBaHWE W aHAIOTHIO, (POPMHUPYET KpeaTUBHOE M KPHUTUYECKOE
MBIIICHHE.

B xome wm3yuenmst ydeOHOro Kypca «AnreOpa W Hadalia MaTEeMaTHYECKOTO aHAIN3ay»
oOydaromiyecss MOJy4YaloT HOBBIA OMNBIT pPELICHUS NPUKIATHBIX 3a7ad, CaMOCTOSITENLHOTO
MOCTPOCHUS MaTeMaTHUYECKUX MOJeNel peallbHbIX CHUTyalud, HWHTEPHpPETAlud MOTYyYEHHBIX
peLIeHH, 3HaAKOMATCS C IpUMepaMi MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MpPUpPOJE, HayKe U
UCKYCCTBE, C BBIJAIOIIMMHUCS MaTEMaTUYECKUMHU OTKPBITHSIMU U UX aBTOPaMHU.

Y4eOHbIl Kypc 00JamaeT 3HAYUTEIbHBIM BOCIHMTATENBHBIM TMOTEHIIMATIOM, KOTOPBIH
peanmu3yercsi Kak dYepe3 y4yeOHBId MaTepHuall, CIIOCOOCTBYIOMMN (OPMHPOBAHUIO HAYYHOTO
MHUpPOBO33pEHHUS, Tak U yepe3 cHnenupuky ydyeOHOM  JAedTenbHOCTH, TpeOyrouiei
NPOJIOJDKUTEIBHON  KOHIICHTPAlIMd  BHUMAHHS, CAaMOCTOSITEIBHOCTH, AaKKypaTHOCTH U
OTBETCTBEHHOCTH 3a MOJYy4YECHHBII pe3ynbTar.

B ocHoBe Meronuku oOyueHus anreOpe W HayallaM MaT€MaTHYECKOrO aHallu3a JICKUT
JeSITeTbHOCTHBIN MPUHLUI 00y4EHUs.

B cTpykType yueOHOrO Kypca «Anredpa u Hauana MaTeMaTHYEeCKOTO aHaJIN3a) BbIJIEICHBI
CJIEYIOUINE COAEPIKATEIbHO-METOANYECKUE JUHUM: «Yucina W BblUUCIEHUS», «DyHKIUH U
rpadukm», «YpaBHEHUS U HEpaBEHCTBa», «Havana maremarnyeckoro aHanmsa», « MHOXKeCTBa U
Joruka». Bce OCHOBHBIE COMEpKATEIbHO-METOIUYECKHAE JIMHUU HM3YYaroTCs Ha TPOTSHKCHUU
JBYX JIeT 0Oy4YeHHs Ha ypOBHE CpPEIHEro oO0mero oOpa3oBaHUs, €CTECTBEHHO JOTONHSS JAPYT
JIpyra ¥ TOCTETIEHHO HACHIIAsCh HOBBIMH TeMaMH W pasjenaMu. JlaHHbI y4ueOHBINH Kypc
SBIIIETCS. WHTETPaTHBHBIM, IIOCKOJIBKY OOBEAMHAET B cebe CcoJep)KaHUE HECKOIbKHUX
MaTeMaTHUYeCKUX JUCLHUIUIMH, TAaKUX Kak ajuredpa, TPUrOHOMETpHS, MaTeMAaTUYEeCKUN aHau3,
TEOpHsl MHOXECTB, MaTemMaTuyeckas joruka u apyrue. [lo mepe Toro kak oOyuarommecs
OBIIQIEBAaIOT BcE Oojiee IIMPOKUM MaTEMaTHYECKUM ammaparoM, y HHX MOCIeI0BaTeIbHO
dopMHpyeTCs M COBEPIIEHCTBYETCSI YMEHHE CTPOUTh MaTEMaTHYECKYI0 MOJETbh pPealbHOM
CUTYyallH, TPUMEHATh 3HAHHA, TOJYYECHHBIC NMPH HM3YYCHUH YUEeOHOTO Kypca, ISl perieHHs
CaMOCTOSITENIFHO CPOPMYJIMPOBAaHHOW MaTEeMaTHYECKOH 3afadd, a 3aTeM HHTEPIPETHPOBATH
CBOM OTBET.



ConmepkarenbHO-MeTOIMYEeCKass  JuHUA  «YuWcna W BBIYUCICHHUS»  3aBEpIlaeT
(dbopMUpOBaHNE HABBIKOB HCIIOIH30BAHUS JCHCTBUTEIBHBIX YHUCEN, KOTOpOEe OBLJIO HAYaTo Ha
ypoBHE OCHOBHOTro 00IIero odpazoBanus. Ha ypoBHe cpemnero oOmiero obpazoBanusi ocoboe
BHUMaHUE yjaenseTcss (GOpMUPOBAHUIO HABBIKOB PAIlMOHAILHBIX BBIYMCICHUH, BKIIOUYAIONINX B
ce0sl MCTOJIb30BaHUE PA3IUYHBIX (OPM 3alUCH YHCIIA, YMCHHE JeNaTh MPUKUIKY, BBITOIHSITH
PHOIMOKEHHBIC BRIYUCIICHHUS, OIICHUBATh YHCIOBBIC BRIPAKEHUS, PabOTaTh ¢ MATEMAaTHICCKUMHU
KOHCTaHTaMH. 3HAKOMBIC OOYYarONIMMCS MHOXECTBA HATypajbHBIX, LEIBIX, PAlAOHATBHBIX H
JIEUCTBUTEIIBHBIX YHCEN JOMOJHSIIOTCS MHOXKECTBOM KOMIUIEKCHBIX YHCENl. B KakKIoM M3 3THX
MHO>KECTB PACCMATPUBAIOTCSA CBOWCTBEHHBIC My CIeIU(UISCKUE 3a]a4ul U OTIEPAIUU: JICJICHHE
HAIEJIO, ONEPUPOBAHME OCTAaTKAMH Ha MHOXECTBE IIENBIX YHCET, OCO0OBbIe CBOWCTBa
paIoOHATBHBIX U UPPAIMOHATIBHBIX YUCEN, apu(PMETUICCKUE ONEpalid, a TAK)KE H3BJICUCHUE
KOpDHSI ~ HAaTypaJbHOW CTEICHM HAa MHOXKECTBE KOMIUIGKCHBIX  uwWcel.  braromaps
MOCJICIOBATEIPHOMY ~ PAaCIIMPCHHIO Kpyra HCIOJB3yeMbIX YHCEI W 3HAKOMCTBY C
BO3MOXKHOCTSIMHU UX NMMPUMECHECHHS JIUIS PEIICHUS Pa3InIHBIX 337124 (DOPMHUPYETCS MPEICTABICHHE
0 €IMHCTBE MaTEeMAaTHKH KaK HAYKH U €€ POJIM B MTOCTPOCHUH MOJIEJICH pealbHOr0 MUPa, ITHPOKO
UCTIONB3YIOTCSL 0000IIeHIE U KOHKPETH3AIHS.

Jluans «YpaBHEHHSI U HEPABEHCTBA» peajU3yeTcs Ha MPOTSHKCHHH BCEro OOy4YeHHs Ha
YpOBHE cCpemHero oO0Iero o0pa3oBaHMs, IMOCKOJIBKY B KaxIoM pasaene [IporpamMmel
MPEyCMOTPEHO PEIlIeHHUEe COOTBETCTBYIOIIMX 3a7ad. B pe3ynbpTare oOydarommecs OBIaJICBAIOT
pa3IMYHBIMA  METOJAMH PEIICHHS PallMOHAIBHBIX, HWPPAIMOHAIBHBIX, TOKA3aTeIbHBIX,
Jorapu(MHYECKUX ¥ TPUTOHOMETPUICCKUX YPABHCHHI, HEPABCHCTB M CHCTEM, a TaKXkKe 3a/ad,
coJiepkanux mapaMerpsl. [loaydeHHBIE YMEHHS HIMPOKO HCIOJB3YIOTCS TPH HCCIICIOBAaHUU
(GYHKIUI ¢ TTIOMOIIBIO IPOU3BOIHOM, TIPH PEIICHUH MPUKJIAIHBIX 3a/1a4 U 33]1a4 Ha HAXOXKICHHE
HauOOMBIINX U HAMMEHBITUX 3HadeHU (yHKIuU. JlaHHas coepikaTenbHas JMHUS BKIIIOUAET B
cebst Takke (OpMUPOBAHHWE YMEHHUH BBIOJNHATH Pacy€Thl MO ¢opMmylaM, mpeoOpa3zoBaHU
paIoOHATBHBIX, UPPAIMOHATBHBIX U TPUTOHOMETPUYECKUX BBIPAKCHHI, a TAKXKE BBIPAKEHUH,
COJIepKalINX CTEIEeHW W JIoTapudMbl. braromaps W3y4eHHIO anreOpandeckoro maTepuana
MPOUCXOJUT JalbHEHIIee pa3BUTHE ANTOPHUTMHUYECKOTO U a0CTPAKTHOTO  MBINIICHHS
oOydJaromuxcsi, (GOPMHUPYIOTCSI HABBIKW JICTYKTHBHBIX PACCYXKICHHMA, paOOThl ¢ CUMBOJLHBIMHU
dbopMamMu, TPeCTABICHUS 3aKOHOMEPHOCTEH M 3aBUCMMOCTEH B BHJIC PAaBEHCTB U HEPABEHCTB.
Anrebpa npejpiaraet 3QpPeKTUBHbIE HHCTPYMEHTBI JJIs PEIICHUS MPAKTUYCCKUX M €CTECTBEHHO-
HAYYHBIX 337124, HArJISAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKHU.

ConepxxarenbHo-MeToM4ecKass THHUS «DYHKIMH U TpaduKU» TECHO MEPerieTaeTcs C
IPYTHMH  JIMHHSIMH ~ y9e0HOTO  Kypca, TMOCKOJIBKY B  KakOM-TO  CMBICIAE  3a1aéT
MOCIICOBATEIPHOCT, ~ W3YYCHUs  MaTepuana. V3ydeHWe  CTENeHHOW, TOKa3aTebHOM,
norapu(pMHIECKON U TPUTOHOMETPUIECCKUX (PYHKITHI, X CBOMCTB U IpahKOB, UCTIOIH30BAHUE
GYHKIUH U9 penieHus 3a7ad W3 JPYTHX YYeOHBIX IMPEJAMETOB W PEaJbHOH XWU3HU TECHO
CBSI3aHO KaK ¢ MaTeMaTHUYEeCKHM aHAJIM30M, TaK W C PEIICHHEM YpaBHCHHU W HepaBeHCTB. [lpu
3TOM OOJBIIIOE BHHUMaHUE yJheisercs (OPMHUPOBAHUIO YMEHHs BbIpaXaTh (hopMmysaamu
3aBHCHMOCTH MEXIY Pa3IUYHBIMHU BEIMYUHAMH, UCCIEI0BATh MOMyYeHHbIe (DYHKIINU, CTPOUTH
ux rTpaduku. Marepuan 3TOW coiepKaTeNbHOW JIMHUM HalleJeH Ha pPa3BUTHE YMEHUNA H
HABBIKOB, MO3BOJISIONINX BBIPAXKaTh 3aBHUCHMOCTH MEXIYy BEIWYHMHAMH B Pa3IUYHON (hopme:
AHAIMTUYECKOU, Tpaduueckol © CioBecHOW. Ero wu3ydeHme CmocoOCTBYET pa3BUTHIO
QITOPUTMHYECKOTO  MBIIUICHUS, CIOCOOHOCTM K  OOOOMIEHHWI0O W KOHKpPETHU3aIluH,
HCITOJIF30BaHUIO aHAJIOTHIA.



ConepxarenbHas nuHUs «Hauana mMareMaTH4eckoro aHaiau3a» IMO3BOJSET CYLIECTBEHHO
pacliipuThb KPYr' KaK MaTCMAaTUUCCKUX, TAK W MPUKIAAHBIX 3a/1a4, HOCTYITHBIX 06yanOH_II/IMCSI,
TaK KaK y HUX MOSIBIISICTCS BO3MOKHOCTb CTPOUTH TPApUKH CIOKHBIX (DYHKIIHA, OIPEAETATh X
HauOOJIbIIINE U HAMMEHDIIINE 3HA4YCHUs, BBIYHUCIIATH IIJIOIIaaAu (1)I/Il"yp A 00BEMBI TCJI, HAXOJUTH
CKOpPOCTH W YCKOpEeHHs TporeccoB. J[laHHas conaepkaTenbHasl JIMHUS OTKPBIBACT HOBBIE
BO3MOXXHOCTH TIOCTPOEHHUS MaTeMaTHYeCKUX MoJieJel pealbHbIX CHTyaluil, I03BOJISET
HaXOJWTh HAWIy4lllee peHIeHHEe B TMPUKIAAHBIX, B TOM YHCJIE COIHAIbHO-3KOHOMHYECKHUX,
3ajjayaXx. 3HAKOMCTBO C OCHOBaMH MAaT€MaTHMYECKOrOo aHallu3a CIOCOOCTBYET Ppa3BUTHUIO
a0CTpakTHOTO, (OPMATIBHO-IOTHYECKOTO U KPEATMBHOTO MBINUICHUS, (POPMUPOBAHHUIO YMEHUI
pacno3HaBaTh MPOABJICHUA 3aKOHOB MAaTCMAaTUKN B HAYKEC, TCXHUKC U UCKYCCTBC. O6yanOIHHeCH
Y3HAIOT O BBIAAIOMIUXCA PE3YJIbTAaTax, MOJTYYCHHBIX B XOAC Pa3BUTUA MATCMATUKU KaK HAYKH, U
00 uX aBTOpax.

ConepxaTenbHO-METOIMYECKass JIMHUS «MHOXECTBa W JIOTHKa» BKIIOYAaeT B ceOs
AIIEMEHTHl TEOPHUM MHOXECTB W MaTeMaTHYeCKOM JIOTHKH. TeopeTHKO-MHO)KECTBEHHBIE
MPEJICTaBICHHUS TPOHU3BIBAIOT BECh KypC HIKOJBPHOM MaTeMaTWKH M TpeJularaloT Haubosee
YHHMBEPCAJIbHBIN S3bIK, OOBEIUHSIOMMN BCe pa3/ieibl MaTeMaTHUKH U €€ NPUIOXKEHUH, OHU
CBSI3BIBAIOT pa3Hble MaTeMaTHYECKUe TUCIUIUIMHBI U UX IPUIOKEHUs B enHoe 1enoe. [loatomy
BaXHO JIaTh BO3MOXXHOCTh OOYyYalolIeMycCsl TMOHHMAaTh TEOPETUKO-MHOXKECTBEHHBIH S3BIK
COBpeMeHHOﬁ MAaTEMAaTUK MW HUCIOJb30BATh C€r0 IJId BBIPAXKCHUA CBOUX MBICIICH. I[pyFI/IM
BAXXHBIM IMPHU3HAKOM MAaTCMATUKW KAaK HAYKH CJIICAYCT IMPU3HATH CBOfICTBGHHym en CTpPOrocCThb
00OCHOBaHMH W CJIEJJOBAaHUE OIPEICIEHHBIM TMpPaBHUJIAM IIOCTPOCHUS  JOKa3aTEeIbCTB.
3HAKOMCTBO C 3JIEMEHTAMH MaTeMaTH4YeCKOW JIOTHMKU CHOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO
MBIIUICHUS] 00YYaIOUINXCs, MO3BOJIIET UM CTPOUTH CBOM PACCYKJIEHUS HAa OCHOBE JIOTUYECKUX
npaBui, GOPMUPYET HABBIKU KPUTUYECKOTO MBIIIJICHHUS.

B yue6HOM Kkypce «AnreOpa M Hayaja MaTEeMaTHYECKOTO aHaju3a» IPHCYTCTBYIOT
OCHOBBI MaTEMATHYCCKOTI'O MOJCIMPOBAHUA, KOTOPBIC IMPpU3BAaHLbL CHOCO6CTBOBaTB
(OpMHUPOBAHHUIO HABBIKOB TOCTPOCHHUS MOJENEH peajbHbIX CHUTYyallUid, HUCCIEIOBAHUS STUX
MOJIEJIEl C TOMOIIBIO ammaparta anreOpbl W MaTeMaTHYeCKOro aHaln3a, HHTEPIpEeTaluu
IMOJIYYCHHBIX PE3YJIbTATOB. Taxne 3alaHs BIIUIETCHBI B Ka)I(JII)IfI N3 pa3aciioB IPOrpaMMEl,
MOCKOJIBKY BECh MaTepuaj y4eOHOro Kypca HIMPOKO MCHOIb3yeTcs JUIsl pelleHHs] MPUKIaIHbIX
3amad. [lpu pemieHuH peanbHBIX MPAKTHUYECKUX 3aJad  OOydaroluecss pa3BUBAIOT
HaOJI01aTeIbHOCTh, YMEHUE HaXOJIUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs, HCIOJIb30BaTh
aHaJIOrHI0, 00001aTh M KOHKPETU3MPOBaTh mNpobiemy. JlesTenpHOCTh 1O (HOPMUPOBAHHIO
HaBBIKOB PEILICHHs MPUKIIAJHBIX 33]a4 OpraHU3yeTcsl B MPOLECCEe U3YyUCHUS BCEX TEM yueOHOTO
Kypca «Anredpa 1 Hayajla MaTEMaTHYECKOTO aHaAJIu3ay.

Ha m3ydenune yueOHOTO Kypca «Anredpa v Hadyaisa MaTeMaTHIeCKOTO aHAIM3a» OTBOIUTCS
272 4aca: B 10 xmacce — 136 gacoB (4 daca B Hexeno), B 11 kmacce — 136 gacoB (4 yaca B
HEJIEINI0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

Yucia v BbIYUCICHUSA

Panmonaneupie yncna. OOBIKHOBEHHBIE U JI€CATUYHBIE JPOOH, MPOLEHTHI, OECKOHEYHbIE
nepuoanueckue n1poou. Ilpumenenue apodeii u MPOLEHTOB Ui pElIeHHs MPUKIAIHBIX 3a7a4 U3
Pa3IMYHBIX OTpACied 3HAHUW U peallbHOU KU3HMU.

JeiicTBuTenpHble yKcna. PalMoHanpHble W MppalMoOHANbHBIE uyucia. Apudmernueckue
OIepalyy C JECUCTBUTEIBHBIMU 4YucIaMU. MOZAyib IEHCTBUTEIIBHOIO YMCIIA U €r0 CBOMCTBA.
[TpuOmk€HHbIE BBIYMCIIECHHUS, IMIpaBWJIa OKPYIJIEHHs, MPUKUIKA W OLEHKA pe3yJbTaTa
BBIYMCIICHUM.

Crenens ¢ uenbiM nokaszateneM. bunom Hetotona. Mcnonb3oBanue noaxosmei Gopmbl
3aMKMCH IEUCTBUTENBHBIX YHCEI U1l pEHICHUS TPAKTUYECKUX 33/1a4 U MPEJICTABIICHNS TaHHBIX.

Apudmerndeckuii KOpeHb HATYPaTbHOM CTETICHH U €0 CBOMCTBA.

CreneHp C panMoOHAIBHBIM IIOKA3aTeleM M €€ CBOICTBA, CTENEHb C JIEHCTBUTEIIBHBIM
MIOKA3aTEJIEM.

Jlorapudwm gucna. CoiicTa norapudma. J[ecaiTHUIHbIE  HATYpaTbHBIE JIOTAPUPMBL.

CuHyc, KOCMHYC, TAHI€HC, KOTAHT'€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHUHYC U
ApPKTaHI'€HC YHUCIOBOTO apryMEHTA.

YpaBHeHHUsI M HEPABEHCTBA

ToxaecTBa M TOXIECTBEHHbIE MpPeoOpa3oBaHUs. YpaBHEHHE, KOPEHb YypaBHEHUS.
PaBHOCHIIBHBIE YpaBHEHMS U YpaBHEHHUsI-CIIEACTBUA. HepaBeHCTBO, pelleHre HepaBeHCTBa.

OCHOBHBIE METO/Ibl PEIICHUS LENbIX U APOOHO-PALMOHANBHBIX YPaBHEHUH 1 HEPAaBEHCTB.
MHorounessl OT OJHOM NEpPEeMEHHOW. JleJeHne MHOrouwieHa Ha MHOIOWIEH C OCTaTKOM.
Teopema be3y. Muorounensl ¢ rensivu kodhdunuentamu. Teopema Buera.

[TpeoOpa3oBaHus YNCIOBBIX BRIPAKECHUH, COICPIKAIINX CTETICHN U KOPHH.

WppanmonaneHple  ypaBHeHUs. (OCHOBHBIE METOIbl PEUICHHS HPPALUOHAIBHBIX
YpaBHEHUH.

IToka3zaTenbHble ypaBHEeHUsI. OCHOBHBIE METO/IbI PEILICHNUS [TOKA3aTEIbHBIX YPaBHEHU.

[IpeoOpa3oBaHue BbIpaXEHH, COIEpPKALINX JOrapru(MBbI.

Jlorapupmuueckue ypaBHeHHA. (OCHOBHbIE METOABl pPEIICHHs JIOrapu(pMHUUECKHX
YPaBHEHHUHU.

OcHoBHBIE TpUrOoHOMeTpudeckue (opmynel. I[IpeoOpa3zoBaHne TPUTOHOMETPUUECKUX
BBIpAKCHMI. PellleHre TpUroHOMeTpUYECKUX YPaBHEHHMN.

Pemenne cucreMm JIMHEWHBIX ypaBHEHUMH. MaTpuia CUCTEMBI JIMHEWHBIX YpaBHEHUM.
Onpenenurens MaTpuibl 2X2, €ro reOMETPUYECKHUH CMBICII M CBOMCTBA, BBIYUCIIEHUE €r0
3HAYEHHUsI, IPUMEHEHUE ONPEACIIUTENS ISl PEIIECHUsI CUCTEMBI JIMHENHBIX YpaBHEHUN. Pemenue
MPUKJIAAHBIX 33/1a4 C MOMOILBIO CUCTEMBI JIMHEWHBIX ypaBHEHUN. MccnenoBanue mocTpoeHHOM
MOJIEJIH C MTOMOLIBIO0 MaTPHULL ¥ ONPENETUTEIEN.

ITocTtpoeHne MaTeMaTHUECKUX MOJEJIEH PEaJbHOW CUTYallUH C IMOMOIIBIO YPAaBHEHMH U
HepaBeHCTB. IIprMeHeHHe ypaBHEHUH M HEPABEHCTB K PELICHUI0 MAaTeMAaTUYECKUX 3anad U
3a71a4d U3 pa3IMYHBIX 00JacTell HAyKu M peabHOM JKU3HU.

DOyHkuuM ¥ rpaguku

OyHkuus, crnocodbl 3anaHus ¢GyHKIUU. B3anMHo o6patnbie QyHkuuu. Kommnosuims
bynxumid. ['paduk GyHkmu. DnemeHTapHble TpeoOpa3oBanus rpaduKoB QYHKITUH.



OO6nactp ompenesneHust 1 MHOXKeCTBO 3HaueHUi ¢yHkuuu. Hynu gynkuun. I[TpomexyTku
3HAKOMOCTOSIHCTBAa. YUETHBIe M HeuéTHble (yHKIMH. [lepuoanyeckune Qynkiuu. IIpomexyTkn
MOHOTOHHOCTH (pyHKIMH. MakcuMyMbl 1 MUHMMYMBI (yHKIMU. Hanbomnbiiee u HauMeHblIee
3HaYeHMs (PYHKIMH Ha IPOMEXKYTKE.

Jluneiinas, kBaapaTU4Has U IPOOHO-THHEHHAs QYHKIMU. DIIeMEHTapHOE HCCIe0BaHNE U
MOCTPOEHNE UX TpaUKOB.

CrenenHas (yHKIMS ¢ HaTypajJbHBIM U LEJbIM IMOKa3zaTeneM. E€ cBoiicTBa u rpaguk.
CpoifcTBa U rpaduK KOpHS N-0if cTeNeHM Kak (YHKLUUU OOpaTHOW CTENEHU C HaTypalbHbIM
[IOKa3aTeJIEM.

[Toka3zarenbHas U jgorapudmuyueckas GyHKINH, UX cBOicTBa U rpaduku. Vcnonp3oBanue
rpaduKoB (GYHKIHIA 1151 pelIeHns] ypPaBHEHUH.

TpuronomeTrpuyeckass OKpPYKHOCTb, OIpEIEICHUE TPUTOHOMETPUUYECKUX (DyHKUIUN
YUCJIOBOTO ApPryMEHTA.

@OyHKIMOHAIBHBIE 3aBUCHMOCTH B peallbHBIX MpoLeccax U sABIeHUAX. ['padukn peasbHbIX
3aBUCUMOCTEM.

Havana maTeMaTH4eCKOro aHaIHu3a

[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS MOCIEI0BAaTENbHOCTEH. MeTo1 MaTeMaTH4ecKOi
UHIAYKIMA. MOHOTOHHBIE UM OrpaHUYECHHBIC IIOCIIENIO0BATEIBLHOCTH. VCTOpUS BO3HUKHOBEHUS
MaTeMaTHYECKOT0 aHAJIN3a Kak aHaJIn3a OECKOHEYHO MAaJIbIX.

Apudpmernueckass U reoMeTpuueckas  mporpeccud. beckoHeyHO — yObIBaroas
reoMmerpuyeckas nporpeccusi. CyMMa 0€CKOHEYHO YOBIBaroIIe reoMeTpUyYecKOil Mporpeccuu.
JIMHEeWHBII M SKCHOHEHUUANBbHBIM pocT. Yumcino e. DopMyrna CIOKHBIX MPOIEHTOB.
Hcnonp30BaHne IPOTPECCUU [UIsl PELICHHs PEAJIBHBIX 3aa4 IPUKJIAJHOTO XapaKTepa.

HenpepbiBHble (GyHKIMH W UX CBOMCTBA. TOuyku paspbiBa. ACHUMNOTOTHI TpadUKOB
¢yukuuii. CBoiicTBa (DyHKIMI HENpPEpHIBHBIX Ha OTpe3ke. MeToJ MHTEPBAJIOB JUIS pEIICHUS
HepaBeHCTB. [IpuMeHeHne CBOWCTB HENTPEPBIBHBIX (DYHKLUHN ISl peIICHHs 3a/1a4.

[TepBas u BTOpas mpousBoaHbie QyHKINMK. OnpeieieHne, TeOMETPUISCKUN U (U3HISCKUN
CMBICIT IPOM3BOAHOM. Y paBHEHUE KacaTebHOU K rpa@uKy QyHKINH.

[IpousBoaHbie AneMeHTapHbIX GyHKUIUN. [Ipon3BoaHas CyMMBbl, TPOU3BEACHHUSI, YACTHOTO
Y KOMITO3UIMU QYHKIHUH.

MHuoxecTBa M JI0OTHKa

MHoecTBO, Onepanuy HaJl MHOXKECTBAMU M MX CBOMCTBA. J[marpammsl Oiinepa—BeHHa.
IIpuMeHEeHnE TEOpETUKO-MHOKECTBEHHOTO anmnapara AJis ONMCAHMS PEAIbHBIX IPOLIECCOB U
ABJICHUH, IPU PELICHUH 3a/1a4 U3 IPYTUX y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOICTBO  MaTreMaTH4eckoro  oOBEKTa,  CIEJICTBUE,
JI0Ka3aTesIbCTBO, PABHOCUIIBHBIEC YPABHEHUS.

11 KUIACC

Yucia v BbIYUCICHUA

Harypanbubie u nenbie uucna. [IpuMeHeHHe NPU3HAKOB JAEIUMOCTH IEJBIX YHUCET,
HanbOonpmui o0muit nenurens (nanee — HOJI) n nanmensiee obmiee kpatHoe (nanee — HOK),
OCTaTKOB IO MOJTYJII0, aliropuT™Ma EBKMAA 715 pelieHus 3a/1a4 B LENbIX YUCIIaX.

KommiekcHble uymcna. AnreOpandeckass W TpUTrOHOMeTpuyeckas (OpMbl 3arucu
KOMILJIEKCHOTO YHclia. Apu(MEeTHIeCKUEe Onepanuy ¢ KOMIUIEKCHBIMH YnciiaMu. M3o00paxenune
KOMIUIEKCHBIX YHCEJI HA KOOPJIMHATHOM MiockocTh. @Popmysia Myaspa. KopHu n-oil crenenu u3



KOMIUIEKCHOTO 4ucha. [lpuMeHeHHe KOMIUIEKCHBIX 4YHCed I pelieHus (U3NYeCKUX U
reOMETPUYECKHX 3a/1a4.

YpaBHeHusi 1 HepaBeHCTBA

Cucrema ¥ COBOKYTHOCTh YPaBHEHUI 1 HEPABEHCTB. PaBHOCUIIbHBIE CUCTEMBI U CUCTEMBI-
ciencTBus. PaBHOCHIIbHBIE HEPABEHCTBA.

OTOOp KOpHEW TPUTOHOMETPUUECKUX YPAaBHEHHH C TIOMOIIBIO TPUTOHOMETPHUECKOM
OKPY’KHOCTH. PerieHue TpuroHoMeTpuyecKuX HEpaBEHCTB.

OCHOBHBIE METO/IbI PELICHHS [TOKa3aTEeIbHBIX U JIOTapU(YMUUECKUX HEPABEHCTB.

OCHOBHBIE METOABI PELIEHUS UPPALIMOHAIBHBIX HEPABEHCTB.

OcHOBHBIE ~ METOABI  pPELIEHUS CHCTEM UM  COBOKYIHOCTEH  palUOHAIBHBIX,
UppaIMOHATBHBIX, TIOKA3aTEIbHBIX U JIOTapU(PMUUECKUX YPAaBHECHHH.

VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TApaMETPaMHU.

[IpumeHeHre ypaBHEHUM, CUCTEM W HEPABEHCTB K PEUICHHIO MAaTeMAaTUYECKUX 3aJad U
3aJa4 M3 pa3iMyYHbIX o0JlacTeil HAyKM W peaibHOM KM3HM, HHTEPIpPETalus IOJTyYeHHBIX
pe3yabTaToB.

DOYyHKUMH U TPAPUKHU

I'padux xomnozunuu QyHkuuil. ['eomerpuueckue oOpas3sl YpaBHEHUH M HEpaBEHCTB Ha
KOOPAMHATHOMW INTIOCKOCTH.

Tpuronomerpuiecknue GyHKINHU, UX CBOICTBA U rpaduKH.

I'padmyeckue MeTonbl pelIEHUS ypaBHEHMH M HepaBeHCTB. ['paduueckue MeTombl
penieHus 3a1a4 ¢ napaMeTpaMu.

Hcnonp3zoBanue rpadukoB (QYHKIUN 171 HMCCICTOBAHUS TIPOIECCOB M 3aBUCUMOCTEH,
KOTOpBIE BO3HUKAIOT MPU PEIICHUH 3a/1a4 U3 IPYTUX yUeOHBIX MPEIMETOB U peaabHON KU3HU.

Havana maTeMaTH4eCKOro aHaIu3a

[TpuMeHeHHe MPOU3BOIHOM K UCCIEIOBAaHUIO (PYHKIIMH HA MOHOTOHHOCTb U 9KCTPEMYMBI.
Haxox1eHre HanboIbIIero ¥ HAaMMEHBIIETO 3HAYCHHI HENMPEePHIBHON (DYHKITUU HAa OTPE3KE.

[IpumeHeHre NPOU3BOMHOM M HAXOXACHHS HAWIY4IIero PpEeUIeHHs B IPHUKIATIHBIX
3ajayax, JAJs ONpEAeNIeHUs] CKOPOCTH W YCKOpPEHUs Ipolecca, 3aJaHHOro (opMyJsiol HiIu
rpaduKoM.

[TepBooOpasHasi, OCHOBHOE CBONCTBO TepBoOOpa3HbIX. [lepBooOpaszHbie AleMEHTapHBIX
byuxiuii. [IpaBuina HaxoXAeHUS TEPBOOOPA3HBIX.

Wurerpan. 'eomeTpryeckuil CMbICI UHTErpajia. BeluncieHne onpenesiéHHOro UHTerpana
no ¢popmyine Hetorona-Jleitbuuna.

[IpumeneHne wWHTErpana Ui HAXOXKJICHHUsS IUIOMaAeH MIockux ¢uryp u 00bEMOB
reOMEeTPUYECKUX TEI.

[Tpumeps! pemenuit nuddepeHnnanbHbIX ypaBHEHHH. MaTteMaTnueckoe MOJEINPOBaHNE
peasIbHBIX MIPOLIECCOB ¢ MOMOUIbIO AU PepeHInaNbHBIX YPaBHEHUH.



INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA «AJI'EBPA U
HAYAJIA MATEMATUYECKOI'O AHAJIM3A» (YIJIYBJIIEHHBIA YPOBEHH) HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpa:xxaaHcKoOro BOCIMTAHUSA:

c(OpMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OOYyYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'0 YJIEHa POCCUICKOro 0OIIecTBa, MPEACTABICHHE O MAaTEeMaTHYECKUX OCHOBAX
(GYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBICHHM, MPOLEIYyp TpaKIAHCKOTO OO0IIecTBa
(BBIOOPBI, OMPOCHI U APYroe), YMEHHE B3aUMOJCHCTBOBATH C COLMAIBHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIUSMU U HA3HAUCHHUEM;

2) NIaTPHMOTHYECKOI0 BOCIIMTAHMS

c(hOpMHUPOBAHHOCTh POCCUNCKOMN Tpa’kJaHCKOW MACHTUYHOCTH, YBAXKECHHS K MPOLUIOMY U
HACTOAIIEMY POCCHUIICKOM MaTeMaTHKH, IEHHOCTHOE OTHOIIEHHE K JOCTHKEHUSM POCCHHCKUX
MaTE€MaTUKOB M POCCUHCKOW MAaTeMaTHYECKOW HIKOJbI, MCIOJIB30BAHUE ATHUX TOCTHXKEHHUI B
JIPYTHX HayKaX, TEXHOJIOTHUAX, chepax SKOHOMHKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHME  JIyXOBHBIX IIEHHOCTEH  pOCCHHCKOrO  Hapoaa, Cc(HOpPMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MOBEACHNUS, CBA3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUM HAayKd W AESITeNbHOCTBIO YYEHOrO, OCO3HAHWE JIMYHOTO BKJIa/a B IMOCTPOCHHUE
YCTOWYHUBOTO OYAYIIEro;

4) 3¢TeTHYECKOI0 BOCIIUTAHUSA

ACTETUYECKOE  OTHOLIEHWE K  MHUpPY, BKJIIOYas  OACTETUKY  MaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/Jay, pEHICHUH, pacCyXIeHUH, BOCHPUUMYUBOCTh K
MaTeMaTUYECKUM acleKTaM Pa3MYHbIX BUJIOB UCKYCCTBA;

5) pu3nyeckoro BOCHUTAHUSA:

c(OpMHUPOBAHHOCTh YMEHHUS MPUMEHATh MaTEMaTUUECKUE 3HAHUS B UHTEpEcax 370POBOI0O
n 0e3ormacHoro oOpa3a >XKM3HU, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 370pPOBBIO (3710pOBOE
nuTaHue, cOaNaHCHPOBAHHBIN PEXKUM 3aHATUN U OT/bIXa, perylsapHas (pu3nyeckas akTUBHOCTB),
¢buznyecKoe COBEPIICHCTBOBAHHE MPH 3aHATHSIX CIIOPTUBHO-03/IOPOBUTENBHOM JIEATENBHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPY/AY, OCO3HAHUE LIEHHOCTH TPYJOJII0OUs, MHTEpPEC K pa3In4yHbIM chepam
npo¢eCCUOHATIBHON JEeSITeIbHOCTH, CBS3aHHBIM C MAaTEeMaTUKOW M €€ MPUIIOKEHUSMHU, YMEHUE
COBepIaTh OCO3HAHHBIA BBIOOp Oyaymiell mnpodeccnr W PeaTu30BBIBATH COOCTBEHHBIC
KU3HEHHbIE IIJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHMYeCKOMY OOpa30BaHHUIO U
caM000pa30BaHNIO HA MPOTSHKEHUU BCEH KU3HU, TOTOBHOCTh K aKTUBHOMY YYacTHIO B PEILICHUU
MPAKTUYECKUX 3a7]a4 MaTeMaTHYeCKON HalpaBJIeHHOCTH;

7) 3K0J10rM4eCcKOro0 BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKOW KYJNbTYpbl, TMOHUMAaHUE BIUSHUSA COIMAIHHO-
HSKOHOMUYECKUX IIPOLECCOB HA COCTOSIHME NPHUPOJHOM M COLMAIBbHOM Cpefbl, OCO3HAHHE
rmo0aJIbHOTO  XapakTepa  OKOJIOTHYECKHX  NpoOjeM, OpueHTauuss Ha  IpUMEHEHHe
MaTeMaTHYECKUX 3HAHMUHU I PEelIeHHs 3a/1a4 B OOJIACTH OKPYXKAroIled Cpeipl, TNIaHMPOBaHNE
MOCTYIIKOB M OLIEHKH UX BO3MOXHBIX IOCJIEICTBUI /111 OKPY>KaIOIEN CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHA HayKHd U OOLIECTBEHHOW MPAKTHUKH, TOHUMAHHE MaTEMaTWYeCKOM HAyKH Kak chepsl
YEJIOBEUECKOU JIEATEIIbHOCTH, 3TANOB €€ Pa3sBUTHA M 3HAYUMOCTH IS Pa3BUTHUS LIUBWIN3ALUHY,
OBJIaJICHUE SI3BIKOM MATEMATHKN M MATEMAaTHYECKOM KyJIbTYPOU KaK CpPEICTBOM IO3HAHUS MHUPA,
TOTOBHOCTB OCYULIECTBIIATh MPOEKTHYIO U MCCIIEI0BATEIbCKYIO AEATEIbHOCTh HHINBUIYAIbHO U

B IpyTmIie.

METAINIPEJMETHBIE PE3YJIBTATBI

ITo3HaBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3zoBble Jloruyeckue aeiicTBusA:

BBIABJIATE W XapPaKTCPU30BaTh CYHMICCTBCHHLIC IMPU3HAKHW MAaTCMATUYCCKHUX O6”I76KTOB,
MOHSTUN, OTHOIICHWH MEXIy TOHATUSAMHU, (QOPMYJIUPOBATH OINpeAeNeHUs TMOHATHUH,
yCTaHABIMBATh CYLIECTBEHHBIH MpPU3HAK KJIACCU(PUKALMK, OCHOBAHMSA [uld OO0OOLIeHHA U
CPAaBHEHMSI, KPUTEPUH ITPOBOAMMOIO aHAJIN34;

BOCIIPUHUMATh, (OPMYJIHPOBaTh M MNpPeoOpa3oBHIBaTh CYXKJEHHS: YTBEPAUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIUYHBIE, YACTHBIE U 00IIKE, YCIOBHEIC,

BBIABIIATE MATCMATHYCCKUC 3aKOHOMCPHOCTHU, B3aUMOCBA3U U MPOTUBOPCUHHA B (baKTax,
JaHHBbIX, Ha6JIIOZI€HI/ISIX n YTBCPIKIACHUAX, npeajaratb KPpUTCPpUH JIIsL BBIABJICHUA
3aKOHOMEPHOCTEHN U IIPOTUBOPEUHIA;

JACJIaTb BBIBOJbI C HCIIOJB30BAHHUEM 3aKOHOB JIOTUKH, ACAYKTHUBHBIX W HHAYKTUBHBIX
YMO3aKIIOUeHUH, YMO3aKITIOUCHHI 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOSITEIBHO J0Ka3aTeIbCTBA MAaTEMAaTHUECKUX YTBEPXKACHUH (IIpsIMble U
OT MPOTUBHOIO), BBICTpAaUBaThb APryMEHTAIMIO, INPUBOAUTH TIPUMEPBl M KOHTPIPUMEDSI,
000CHOBBIBAaTh COOCTBEHHBIC CY>KJICHHS U BHIBOJIBI,

BBIOMpATh CMOco0 pemieHus y4eOHOW 3amaun (CpaBHHMBATh HECKOJBKO BAapHAHTOB
pelicHus, BI)I6I/IpaTI> Haubolee HOIIXOI[SIHII/Iﬁ C y‘-IéTOM CaMOCTOATCIBHO BBIACIICHHBIX
KpUTEPUEB).

Ba3zoBrble uccienoBarenbckue AelicTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATENbCKUI HHCTPYMEHT MO3HaHUS, (POPMYJINPOBaTH
BOINPOCHI, (PUKCUPYIOIIME MPOTUBOpEYHEe, NpoOIeMy, yCTaHaBIMBaTh HMCKOMOE U JIaHHOE,
(bopMHpOBATh TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIIMI0, MHECHHE;

IIPOBOAMTH  CaMOCTOSITEJIbHO  CIUIAHMPOBAHHBI  DKCIIEPUMEHT, MCCIEAOBAaHUE I10
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBEKTa, SIBJICHHUS, IMPOIECCa, BBISBICHUIO
3aBHCHMOCTEH MEXIy 00BEKTaMU, SIBJICHUSMH, TIPOIIECCAMH;

CaMOCTOSITENIbHO (pOPMYJIUPOBAaTh 000OIIEHHUS U BBIBOABI IO pPe3yJibTaTaM MPOBEAEHHOTO
HaOJII0/IEHUS], UCCIIeIOBaHMs, OIICHUBATh JOCTOBEPHOCTH MOJYYEHHBIX pe3yiIbTaTOB, BHIBOJAOB U
000011eHMIT;

IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCA, a TAKIKE BBIIBUIaTh MPEATIOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ unopmanmeii:

BBISBIIATD I[e(i)I/II_II/ITBI I/IH(l)OpMaLII/II/I, JaHHBIX, H€06XOI[I/IMBIX IJI1 OTBETA Ha BOIIPOC U JJIA
pelIeHns 3a0a4u;

BI)I6I/IpaTB I/IH(bOpMaHI/IIO u3 HUCTOYHHUKOB Pa3INIHBIX THUIIOB, AHAJIN3UPOBATD,
CUCTEeMAaTU3UpPOBaTh W MHTEPHPETUPOBATH MH(POpPMALMIO pPa3IMYHBIX BHJIOB U  (QopM
IIPEJICTaBICHHUS,



CTPYKTYpUpOBaTh  HMHGPOpMAlMIO, TMPEJICTaBIATH €€ B  pa3IuyHbIX  (Qopmax,
WIITIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMM IO CaMOCTOATENBHO  C(HOPMYyITUPOBAHHBIM
KPUTEPHSIM.

KoMMyHMKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIe 1eiCTBUSA

Oo0menmne:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHHUS B COOTBETCTBUU C YCIOBUSIMU U IIENSIMU
oOmIeHwusI, SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MHCHMEHHBIX
TCKCTAaX, JMdaBaTb IMOJACHCHUA IO XOo4y pCHICHUA 3aaadyr, KOMMCHTHUPOBATH HOJIy‘-IGHHBIfI
pe3yJbTaT;

B X0JIe OOCY’KIEHMs 3aJaBaTh BOIIPOCHI MO CYLIECTBY OOCYXJaeMOIl TeMbl, MPOOJIEMBI,
pemaeMoﬁ 3ala4i, BBICKA3bIBaTb WACH, HALCJICHHBIC Ha IMOUCK PCIICHHA, COIIOCTABJIATH CBOU
CYXKJEHHS C CY)XJIEHUSIMU IPYTMX YYaCTHHUKOB Juajora, oOHapyXHBaTh Pa3lIMyUe U CXOJCTBO
MO3UIHNI, B KOPPEKTHOH opMe GopMyITUpOBaTh Pa3HOTIIACHS, CBOM BO3PAKECHHUS,

MPEACTABIATh PE3yJbTaThl PEIICHUS 3aJaud, HKCIEPUMEHTA, MCCIECIOBaHUA, MPOEKTa,
CaMOCTOSITENILHO  BBIOMPAaTh (opMar BBICTYIICHHUS C Y4ETOM 3aJad MpEe3CHTAluu U
0COOEHHOCTEH ayTUTOPHH.

PeryssiTuBHBbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusanus:

COCTaBJIATh IUIAH, aJTOPUTM pEIIeHHs 3aJauyd, BbIOMpPATh CIOCOO peleHHs ¢ y4ETOM
UMEIOIUXCA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh U KOPPEKTHPOBATh
BapHUaHThI pelIeHUH ¢ yu€TOM HOBOM MH(pOpMALIUK.

CaMOKOHTPOJIb, SJMOLIHOHAJIbHBIH MHTEJIEKT:

BJIaJICTh HAaBBIKAMU MTO3HABATEIBHON peIeKCHU KaK OCO3HAHMS COBEPILAEMBIX JCHCTBHMA
U MBICIUTENBHBIX MPOLECCOB, HX pe3yjbTaToB, BIAAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpOIiecca U pe3yJibTaTa pelIeHrs MaTeMaTHUeCKOH 3aauu;

MPEBUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTH IpPH PEUICHUM 3a/]a4d, BHOCUTH
KOPPEKTHBBI B JAEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBbCTB, JAHHBIX, HAWJEHHBIX OLINOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLICHUBAThb COOTBETCTBME pe3yjbTaTa IeId M YCIOBUSAM, OOBSICHATH MPUUYUHBI
JOCTIDKEHUSI WM HEAOCTIKEHHS pPe3yJbTaTOB NESATEIbHOCTH, HAXOJIUTh OIIMOKY, /JaBaTh
OLICHKY ITPHOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eATEeJIbHOCTD:

MOHMMATh M UCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON M MHIUBUAYaIbHONW pabOThl Hpu
pelieHnn y4deOHbIX 3a/Jay, MPUHUMATh 1eJb COBMECTHOH J€ATelIbHOCTH, IJIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOTHI, pacnpenensaTb BUIAbl padoT, JOrOBapHBATHCS, OOCYXkIaTh
IpoIiece U pe3ybTaT paboThl, 00001aTh MHEHHUS HECKOJIBKUX JIFOACH;

y4acTBOBaTh B TPYMIOBBIX (opmax paboTsl (00CyxaeHHs, 0OMEH MHEHUH, «MO3TrOBbIE
IITYpPMBI» M HHBIE), BBIIOJHATH CBOIO 4acTh pabOThl U KOOPAMHUPOBATH CBOM JEHCTBUS C
JPYTUMH 4IEHAMH KOMAaHJbl, OLIEHUBaTh KAayeCTBO CBOETr0 BKJIaga B OOLIMH MPOAYKT IO
KPUTEPHSIM, CHOPMYITUPOBAHHBIM YYACTHUKAMH B3aHMOICHCTBHSL.

IHPEAMETHBIE PE3YJIbTATHBI



K xonmy oOyuenuss B 10 kJjiacce oOy4aroIIMICs MOMYYHUT CIEAYIOIIME NpeaAMETHBIE
pe3yJbTaThl MO OTJEIBHBIM TeMaM paboueil mporpaMMel y4eOHOro Kypca «Anrebpa ¥ Hauana
MaTE€MaTHYECKOr0 aHAIIN3a»:

Yuciia 1 BbIYUCICHUSA:

CBOOOZHO ONEPUPOBAThH MOHATUSMU: PALlMOHAILHOE YUCIIO, OECKOHEUHAsl epuoanyecKas
JpoOb, MPOLEHTH, UPPALMOHAIBHOE YHCIO, MHOXECTBA PAllMOHAIBHBIX M JI€HCTBUTENIBHBIX
qucell, MOAYJIb IEHCTBUTEIBHOIO YHCIIA;

HNPUMEHSTH IPOOU U MPOLEHTHI [Vl PeLICHUs MPUKIJIAAHBIX 33]a4 U3 Pa3InYHbIX OTpaciei
3HAHUM U peabHOM JKU3HU;

NPUMEHATh TPUOIIKEHHBIE BBIYUCICHUS, TPaBHJIAa OKPYTJCHUS, MPUKHUIKY U OLEHKY
pe3yJibTaTa BEIYMCIICHU;

CBOOOZHO ONEpUPOBATH IOHSATUEM: CTENEHb C IEJIbIM IIOKa3aTeleM, HCII0JIb30BaTh
MOAXOANIYI0 (OpMYy 3amUCH JEHCTBUTENBHBIX 4YMCET ISl PEIIeHUs MPaKTHYECKUX 3aJad U
IIPEJICTaBICHNS JaHHBIX;

cBOOOJIHO ONEPUPOBATH MOHATHEM: apU(PMETHUECKUI KOPEHb HaTypaIbHOM CTENEeHH;

CBOOOJIHO ONEPUPOBATH MOHATHEM: CTENIEHb C PAllMOHAJIBHBIM IT0Ka3aTeIIEM;

CBOOOJIHO OMEpHPOBATh MOHATUSMH: Jorapu(dM 4HCIA, ACCATUYHBIE W HATypajbHbIE
JoTapuQMmBbl;

CBOOOZHO ONEpPUPOBATH MOHATHSIMHU: CHHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC YHCIOBOIO
apryMeHTa;

ONEPUPOBATH MOHATUSMHU: APKCUHYC, APKKOCHHYC U apKTAaHI'€HC YHACIOBOTO apryMEHTAa.

YpaBHeHMsI M1 HEPABEHCTBA:

CBOOOJTHO ~ ONEepuUpoBaThb  HOHATHAMM:  TOXKIECTBO, ypaBHEHHE, HEPaBEHCTBO,
PaBHOCHUJIbHBIE YPABHEHUS U YPaBHEHUSA-CIEACTBYSI, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3IMYHbIe METOJbl PELICHHUS pPALMOHAIBHBIX U JIPOOHO-pAIlMOHAIBHBIX
YpaBHEHUH, IPUMEHATh METOJ HHTEPBAJIOB JUIsl PEILICHUSI HEPABEHCTB;

CBOOOJHO ONEPUPOBATh MOHATHUSMU: MHOIOWIEH OT OAHOM MEPEMEHHOM, MHOTOYJIEH C
HeNbIMU KO3 GUIUMEHTaMH, KOPHHM MHOIOWIEHA, HPUMEHATH [eJeHHEe MHOTo4jeHa Ha
MHOT'OWJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera nns pemenus 3anay;

CBOOOJTHO ONEpUpPOBaTh MOHATUAMHU: CHCT€Ma JIMHEHHBIX YpaBHEHHMH, MaTpula,
ONpEeACINTENb MaTpULbl 2 X 2 W €ro IreOMETPUYECKHUH CMBICH, MCIONb30BaTh CBOMCTBA
onpenenuTens 2 X 2 A BBIYMCICHUS €r0 3HAYEHMsI, IPUMEHATh ONPEACIUTENN Ul PEIICHUS
CUCTEMBI JIMHEWHBIX YpaBHEHUH, MOJEIMPOBATh PEAbHBIE CUTYallUd C IOMOILBIO CHCTEMBI
JUHEUHBIX YPaBHEHMM, WCCIIEOBAaTh IIOCTPOCHHBIE MOJENM C IIOMOIIBIO MAaTpul U
OIpEIETIUTENEH, NHTEPIIPETUPOBATH ITOIYYEHHBIN pe3yJIbTaT;

MCIIOJIb30BaTh CBOMCTBA NEHCTBUI ¢ KOPHIMHU JUIsl MpeoOpa30BaHUsl BhIPaXKEHU;

BBIMIOJHATh  MPEoOpa3oBaHMsI YHCIOBBIX BBIPDAKEHUH, COAEpKAIUX CTEHNEHH C
palOHAIbHBIM IIOKA3aTEIIEM;

UCIONb30BaTh  CBOMCTBAa JOrapupmoB Uil MpeoOpa3oBaHUs  JIOrapu(PMUUIECKHX
BBIPAKCHMUI;

CBOOOJTHO ~ ONEpUPOBaTH  MOHATUAMHU:  HMPpPALMOHANbHbIE,  TOKa3aTelbHbIE U
JorapupMHUECKUE YPaBHEHUS, HAXOIUTh MX PEUICHUs C MOMOINBIO PaBHOCHIIBHBIX MEPEX0/10B
WJIM OCYLIECTBIISIS IPOBEPKY KOPHEH;

NPUMEHATh  OCHOBHBIE  TPUTOHOMETpHUYEcKHe  (QopMyibl Il  IpeoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKEHUH;



CBOOOJITHO OINEPUPOBATH IOHATHEM: TPUTOHOMETPHUUECKOE ypaBHEHHE, TPHUMEHSTh
HE00Xo1uMbIe (POPMYITBI ISl PEIICHHUSI OCHOBHBIX TUTIOB TPUTOHOMETPUYECKUX YPaBHEHUI;

MOJICIIMPOBATh pEANbHBIE CUTYallMM Ha S3bIKE aireOphl, COCTABJIATH BBIPAKEHUS,
ypaBHEHHs, HEpPaBEHCTBA TI0 YCJIOBHIO 3a/ladyd, WCCIEI0BATh ITIOCTPOCHHBIE MOJEIH C
MCTIOJIB30BaHUEM arapaTa ainreophl.

DOYyHKUMH U TPAPUKH:

CBOOOJTHO OMEpUPOBATh MOHATUAMH: (QYHKLHUSA, CIOCOOBI 3ajjaHusd (DYHKIMH, B3aUMHO
oOpaTHble (QYHKUUHM, KOMMO3UIMS (YyHKIMHA, rpaduk (YHKLIHH, BBINOJHATH 3JI€MEHTapHbIC
npeoOpa3oBaHus rpadukoB GyHKINH;

CBOOOJTHO OMEpPUPOBATh IMOHATUSAMHU: OOJIACTH ONpEICNCHUSI U MHOXECTBO 3HAUYCHUH
byHKIMHU, HyU QYHKIWH, TPOMEXYTKH 3HAKOIIOCTOSTHCTBA,;

CBOOOJTHO OIEPHPOBATH TOHATHAMHU: YETHBIE W HEUETHBIE (DYHKIUH, TEPUOTUUECKUE
(GYHKINW, TPOMEKYTKH MOHOTOHHOCTH (PYHKIIMH, MAaKCHMyMbl W MHHUMYMBI (YHKIIWH,
HauOoJIbIlIee M HAaUMEHblIIee 3HaUeHNne (PYHKIUU Ha IPOMEKYTKE;

CBOOOJITHO OMNEpPHUPOBATH MOHATUAMU: CTENEHHas (YHKIMA C HATypaJbHBIM M LEJIbIM
nokasareseM, rpaduk CTENeHHOM (YHKLUMH C HAaTypajJbHBIM M LEJBIM IOKazaTeseM, rpaduk
KOPHS N-Oi CTENEeHH KaK (YHKLIUU 0OpaTHOM CTENeHU C HaTypaJlbHbIM IIOKa3aTeIeM;

ONEepHUPOBATh TOHATHAMM: JIMHEHHAs, KBaJApaTU4HAs M JPOOHO-THMHEWHas (QYHKLIUH,
BBITIOJIHATH 3JIEMEHTapHOE UCCIIEIOBAaHUE U MIOCTPOCHUE UX IPa(UKOB;

CBOOOJTHO OTIEPHPOBATH MOHATHSMHU: ITOKa3aTellbHAs W Jorapupmuueckas (yHKIUH, UX
CBOWCTBA ¥ TpaMKH, HCIIOIB30BATh UX TPAPUKH ISl PEIICHHS YPaBHEHHIA;

CBOOOJITHO ONEpUPOBaTh MOHATHSAMHU: TPUTOHOMETPHUUECKAs] OKPY’KHOCTb, OIpE/esICHUE
TPUTOHOMETPUUYECKUX (PYHKLUI YUCIOBOIO apryMEHTa;

UCMOJIb30BaTh Ipaduku (QYyHKIUHA JUIs MCCIeIOBaHMs MPOLECCOB M 3aBUCHUMOCTEH IpH
pelIeHNH 3aad U3 JAPYruxX y4eOHbIX NPEIMETOB M pealbHOW JKU3HU, BBIpaKaTh (OpMyJIaMu
3aBHCUMOCTH MEX]ly BeJTMUNHAMU;

Hauana maTeMaTH4eCKOro aHAJIM3a:

CBOOOJTHO OIEPHUPOBATH TMOHITHUAMHU: apUPMETHUYECKas U TeOMETPUYecKas MPOTpeccus,
OecKOHEeYHO YObIBaroIIasi reoMeTpuueckas mporpeccusi, TMHEHHbINA U SKCIIOHEHIIMAIbHBIA POCT,
(bopMyI1a CI0XKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE O KOHCTAHTE;

UCII0JIb30BaTh MPOTPECCUH IS PELICHUs PEeaIbHBIX 331a4 PUKIIAJHOTO XapaKTepa;

CBOOOJTHO  ONEpUPOBaTh MHOHATHAMM:  IOCJIEIOBATEIBHOCTh,  CHOCOOBI  3a/laHUs
[0CJIeI0BAaTEIbHOCTEN, MOHOTOHHBIE M OTPaHUYECHHBIE 1TOCIIEA0BATEIbHOCTH, TOHUMATh OCHOBBI
3apOXKICHUS] MaTEMAaTUYECKOTO aHaIM3a KaK aHaiun3a 0ECKOHEYHO MaJlbIX;

CBOOOJTHO OTIEPHPOBATH MOHATUSAMH: HENPEPBIBHBIC (DYHKIMH, TOYKH pa3pbiBa Tpaduka
(GYHKIIMH, aCUMIITOTHI rpaguka QyHKIUY;

CBOOOJTHO OTIEPHPOBATh TOHATHEM: (DYHKIMS, HENpephIBHAas Ha OTpE3Ke, NPHUMEHSTh
CBOMCTBA HENIPEPBIBHBIX (YHKLUH JUIs peILIeHHs 3a]1a4;

CBOOOJTHO ONEpUpOBaTh MOHATHUSAMHU: IiepBas W BTOpass MPOU3BOAHbBIE (PYHKLHUH,
KacaTebHasl K rpaduky QpyHKIUY,

BBIUUCIIATh TPOU3BOJHBIE CYMMBI, IPOU3BEJICHHS, YaCTHOTO M KOMIIO3UIIMU JABYX
(byHKUUH, 3HaTh TPOU3BOIHBIC 3JIEMEHTAPHBIX (QYHKIUH;

UCTIOJIb30BaTh T€OMETPUIECCKHNA U (PU3UUECKUI CMBICI MPOU3BOAHOM [T peLIeHUs 3aad.

MHoskecTBa H JIOTHKA:

CBOOOJTHO OTIEPHPOBATH TIOHATHSIMHU: MHOXECTBO, OTIEPAIINU HaJl MHOKECTBAMH,



UCIIOJIB30BaTh TEOPETUKO-MHOXKECTBEHHBIN aIlrapar I ONHMCAaHUs PEabHBIX MPOLECCOB
U SIBJICHW, IPU PEIIEHUY 3aa4 U3 JPYTUX YUYEOHBIX [TPEIMETOB;

CBOOOZHO ONEpUpPOBaTh NOHATHUAMHU: OIPEAEICHUE, TEOpeMa, YpaBHEHHE-CIECICTBUE,
CBOICTBO MAaTE€MaTHYECKOro OO0BEKTa, JI0Ka3aTelIbCTBO, PABHOCHUJIbHBIE YPAaBHEHUS W
HEPaBEHCTBA.

K xonmy oOydenuss B 11 kiacce oOy4aromuics TOJYYUT CICTYIOIIUE MPEIMETHBIC
pe3yabTaThl MO OTJEJNBHBIM TeMaM paboueil mporpaMMsl y4eOHOro Kypca «Anredpa ¥ Hauana
MaTEeMaTHUYECKOr0 aHAIIN3a»:

Yuciia ¥ BbIYUCICHUSA:

CBOOOJTHO OMNEPUPOBaTH MOHATUSMH: HATypajJbHOE U 1EJI0€ YHCIO, MHOXECTBa
HaTYpaJIbHBIX U IEJIBIX YHCEIN, UCIOIb30BaTh NpU3HAKU JenuMocTH 1enbix uncen, HOJl u HOK
HaTypaJIbHBIX YMCEN IS PELICHUs 3a1a4, IPUMEHATh anroput™ EBkinaa;

CBOOOZHO ONEpUPOBATh MOHITHEM OCTATKa MO MOJYJIIO, 3aIIUChIBATh HATypaJibHbIE YHCIa
B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS;

CcBOOOJIHO ONEpUPOBaTh MOHATHSAMM: KOMIUIEKCHOE YHCIO U MHOXECTBO KOMIUIEKCHBIX
qucel, MPEICTaBIATh KOMIIJIEKCHBIE YHCIa B aNreOpandyeckoil U TpUroHoMeTpHueckoi (opme,
BBINOJIHATH apUPMETUYECKHE ONIEPALIUU C HUMH U N300paXkaTh HA KOOPJMHATHON TIOCKOCTH.

YpaBHeHUS M HEPABEHCTBA:

CBOOOZAHO  ONEpUpOBaTh  MOHATHSAMM:  HMpPPALMOHAIbHbBIE,  IIOKa3aTelbHbIE U
JorapuMuUecKre HEPaBeHCTBA, HAXOAUTh UX PEIICHUS C TIOMOIIbIO PABHOCHIIBHBIX IEPEX0JI0B;

OCYUIECTBIIATH OTOOp KOpHEN IMPU PEIIEeHNH TPUTOHOMETPUUYECKOTO YPaBHEHHUS;

CBOOOJITHO OIEPUPOBaTh IOHATUEM TPUTOHOMETPUYECKOE HEPABEHCTBO, IPUMEHSTh
HEeo0Xo1uMble (OPMYIIBI ISl PELLICHHUsSI OCHOBHBIX THUIIOB TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATh MOHATUSAMH: CUCTEMA U COBOKYITHOCTh YPaBHEHUI U HEPAaBEHCTB,
PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBHSL, HAXOAUTD PELICHUS CUCTEMBI U COBOKYITHOCTEN
palMOHATIBHBIX, HPPAlMOHAIBHBIX, IIOKA3aTENbHBIX U JIOTapU(PMUYECKHX ypaBHEHMH U
HEPaBEHCTB;

pelmars panuoHaJbHbIE, HWpPpPALMOHANIbHBIE, IIOKa3aTeiabHbIE, Jorapudmuyeckue u
TPUTOHOMETPUYECKHE YPABHEHHS U HEPABEHCTBA, COJIEpP KAINe MOYJIA U TapaMeTpBhl;

IPUMEHATH rpaduyecKrie METO/Ibl ISl peIIeHUs] ypaBHEHUI U HEPAaBEHCTB, a TAKXKe 3aJad
C TIapaMeTpaMu;

MOJICIUPOBAaTh peaJbHblE CUTYalluM Ha s3bIKe aireOpbl, COCTAaBIATh BbIPAXKEHUS,
YpPaBHEHUsI, HEPAaBEHCTBA M HUX CHUCTEMBI II0 YCIOBUIO 3aJa4d, HUCCIENOBATH IIOCTPOCHHBIE
MO/IEJIN C UCTIOJIB30BAHMEM arlapara ajareOpbl, UHTEPIPETUPOBATH MOTYYECHHBIN pe3yIbTarT.

OyHkuuu 1 rpadpuxku:

CTPOUTH Ipa@UKU KOMMIO3UIMHU (PYHKUUN C IMOMOIIBIO AJIEMEHTAPHOIO HCCIIEOBAHUS U
CBOICTB KOMITO3ULIMU JABYX (PYHKIIHIA;

CTPOUTh TIeOMEeTpUYecKHe o00pa3bl YpPaBHEHHH U HEPaBEHCTB Ha KOOPAMHATHOMN
IUIOCKOCTH;

CcBOOOJIHO ONEPUPOBATH MOHATHAMMU: TpaUKU TPUTOHOMETPUUECKUX (DYHKIIHIA;

NPUMEHSATH QYHKIMU JJIs1 MOJCTUPOBAHUS U UCCIIEIOBAHUS PEAbHBIX MPOLIECCOB.

Hauyana maTeMaTH4eCcKoOro aHajam3a:

UCTIONIB30BaTh TPOM3BOIHYIO JUISI HCCIENOBaHUS (YHKIMM Ha MOHOTOHHOCTh W
KCTPEMYMBI;

HaXOJUTh HauOOJbIIIee U HAaUMEHbIlIee 3HaUeHHs (PYHKIIMU HEPEPHIBHON Ha OTPE3KE;



UCIIOJIb30BaTh MPOU3BOIHYIO JJISl HAXOXKJCHHUSI HAMIYYILEro pelieHus B MPUKIAJHBIX, B
TOM YHCJIE COIMAIbHO-SKOHOMUYECKUX, 3aJadax, JJIs OINpEesIeHUs] CKOPOCTH U YCKOPEHUS
npolecca, 3aJaHHOro (hopMyJIOi Wiu rpaduKoM;

CBOOOJTHO OTIEPUPOBATH MOHITHUAMU: IEPBOOOPA3Has, ONPEIEIEHHBIN HHTETPAI, HAXOJAUTh
NepBOOOpA3HbIE AIIEMEHTAPHBIX (YHKIHMHA M BBIYHACIATH WHTErpan mo ¢opmyne Hproorona-
JleliOnuma;

HaXOJIUTh IJIOMIAAN TUIOCKUX QUTYp U 00BEMBI TEJ C TOMOIIBIO HHTETPAa;

UMETh MpPEJCTABICHHE O MaTeMaTHUYeCKOM MOJEIMPOBAaHMM Ha IPUMEpPE COCTaBIICHUS
Qg depeHIMaIbHbIX ypaBHEHUH;

pemaTh NpUKIaJHbIe 33aud, B TOM YHCIE COIMAIbHO-3KOHOMUYECKOTO U (DPU3NYECKOTO
XapakTepa, CpeICTBAMUA MaTeMaTHUECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmmuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (undposbie)
KoHnTpoabHbI IIpakTnyeckue
n/n NPOrpamMmsl Bcero o0pa3oBaTe/bHbIE
e padoThbI padoThbI
pecypchbl
MHOK€eCTBO IEMUCTBUTEIIBHBIX YUCEIL.
1 MHorouiensl. PaninonanbHble ypaBHEHUs U 24 1
HepaBeHCTBa. CHCTEMBI IMHEHHBIX
YpaBHEHUU
) Oynkiun u rpaduku. CreneHHas GyHKIUS C 12 1
LIEJIBIM TI0Ka3aTeNIeM
3 ApudMeTnuecKii KOpeHb N-0i CTETICHH. 15 |
WppanmronanbHble ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazarenbHble 10 1
ypaBHEHUs
5 Jlorapudmuueckas GyHKIUS. 13 |
Jlorapudmuueckue ypaBHeHuUs
6 Tpuronomerpuieckue BoIpa)KEHUS U ” |
YpaBHEHHUS
7 [TocnenoBaTeIbHOCTH U IPOTPECCUH 10 1
HenpepsiBable pynkiuu. [IponsBonnas 20 1
9 [ToBTOpeHme, 06001IeHNE, CHCTEMAaTH3aIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
n/n NPOrpamMMmblI Bcero Kontpoarnpt Tpakrieckue o0pa3oBaTe/bHbIE
e padoThbI padoThbI pecypen
1 HccnenoBanue (GpyHKIMNA C TOMOIIIBIO 2 1
IIPOM3BOJHON
2 [TepBooOpazHas 1 UHTETPAT 12 1
3 I'paduku TPUrOHOMETPUUECKUX (PYHKIIHI. 14 |
TpuronomeTrpuyeckue HepaBeHCTBA
4 WpparmoHanpHele, OKa3aTENbHbBIE U 24 |
JorapupMHIECKUe HEPABEHCTBA
KommuiekcHsle uncna 10 1
6 HarypaibHble U 11en1ble ynciia 10 1
Cucremsl pallOHaNIbHbBIX, HPPALMOHATIBHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUN
8 3ajauu ¢ mapameTpamMmu 16 1
9 [ToBTOpeHME, 0600IIEHNE, CUCTEMATU3AIIHS 16 )
3HAHUH
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacos Jara JeKTPOHHBbIE HU(POBHIE
Ne ni/m Tema ypoka KOHTPOJILHBI IpakTHyeckue o0pa3oBaTejibHbIE
Bceero U3y4YeHUsS
e padoThI padoThbI pecypchl
| MHOK€eCTBO, ONepaIy HaJl | bu6mmoreka [IOK
MHOKECTBAMHM M MX CBOICTBA https://m.edsoo.ru/746d5dce
. bubmnoreka [IOK
2 Jlaarpammst Siiacpa-Benna ! https://m.edsoo.ru/be888093
IIpuMeHeHne TEOPETUKO-
3 MII{)OKGCTBGHHOFOpaHHapaTa TUTS 1 bubmmorexa OK
https://m.edsoo.ru/4d7f95fe
pelIeHus 3a1aq
Panmonanbabie uncna.
4 OOBIKHOBEHHBIC U JICCITHYHBIC | bubnuoreka [JOK
IpoOH, IPOIIEHTHI, 0ECKOHEUHBIS https://m.edsoo.ru/44dd1046
MePUOINYECKHUE IPOOH
PanmonansHbIC Ynca.
5 OOBIKHOBEHHBIC U JICCITHYHBIC | bubmuoreka [JOK
IpoOu, TPOIIEHTHI, 0ECKOHEYHBIS https://m.edsoo.ru/d99d8c74
MIEPHOINYECKHE TPOOH
IIpumenenue npoGei u MPOLEHTOB bubnuoreka LIOK
6 1
JUISl peLIeHUs] TPUKIIAIHBIX 3a]1a4 https://m.edsoo.ru/2f36a36f
7 [Ipumenenue npoOeii U IPOLIEHTOB 1 bubmuorexa [JOK
JUTS peIIeHUsT TPUKIIAIHBIX 3a/1a4 https://m.edsoo.ru/746d5dce
] JlelicTBUTENbHBIC YUCTIA. 1 bubnuorexa [JOK
PanmonanbeHble ¥ MppalMOHAJIbHBIE https://m.edsoo.ru/be888093



https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/be888093
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/be888093

qucia

9 ApudmeTrrueckue onepauu ¢ bubnuoreka [JOK
JIEHCTBUTEIIHEHBIMU YHCIIAMHU https://m.edsoo.ru/4d7f95fe
10 Monaynb JEMCTBUTENBHOTO YUCIIA U bu6mmorexa [JOK
€ro CBOMCTBA https://m.edsoo.ru/44dd1046
[IpuOnmkEéHHBIC BRIYMCIICHUS,
11 HIl)DaBI/IJ'Ia OKPYIJICHMS, IPUKUIKA U bubamorewa LIOK
’ . https://m.edso00.ru/d99d8c74
OLICHKA PEe3yJIbTaTa BEIYUCICHUN
OCHOBHBIC METObI PEIICHHMS IEIbIX
12 u ,Z[pO6H0—paI_II/IOfIaJ'II:HBIX ) bubmorexa TIOK
. https://m.edsoo.ru/2f36a36f
ypaBHEHUI U HEPABEHCTB
OCHOBHBIC METObI PEIICHHMS IEIIbIX
13 u z[po6Ho-paunof{aniHblx ) bubmorexa TIOK
. https://m.edsoo.ru/746d5dce
ypaBHEHUI U HEPABEHCTB
OCHOBHBIC METObI PEIICHHS IEITBIX
14 Hu z[p06Ho-pauMoi[{aﬂime ) bubmorexa TIOK
. https://m.edsoo.ru/be888093
ypaBHEHU U HEPABEHCTB
MHoOro4jeHsl OT OJHOMI
15 nepeMeHHol. /lenenne MHOrOUIEHA bubnuoreka [JOK
Ha MHOT'OWIEH ¢ ocTaTkoM. Teopema https://m.edsoo.ru/4d7f95fe
bezy
16 MHoro4jeHsl ¢ HeJIbIMU bu6mmorexa [JOK
koapdunuentamu. Teopema Buera https://m.edsoo.ru/44dd1046
17 Pemienue cuctemM TUHEHHBIX bu6mmoreka [JOK
ypaBHEHUN https://m.eds00.ru/d99d8c74
13 Pemenne cucteM TMHEHHBIX bu6mmoreka [IOK
ypaBHEHUH https://m.edsoo.ru/2{36a36f
19 Marpwuiia CUCTEMBI THHEHHBIX bu6mmoreka [IOK



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/be888093
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe

ypaBHeHUH. Onpenenuresnb
MATPHUIIBI 2X2, €r0 TEOMETPUUECKUI
CMBICJT U CBOMCTBA; BBIUYUCIICHHE €T0
3HAYEHUS

https://m.edsoo.ru/746d5dce

Ompenenurens MaTPUILBI 2X2, €T0

20 T€OMETPUYECKHUIN CMBICIT U bubnuoreka [JOK
CBOMCTBA; BBIUHUCIICHHUE €TO https://m.edsoo.ru/be888093
3HAYEHUS
IT

2t | peusers encrevss iy bromorera LIOK
P . https://m.edsoo.ru/4d7195fe
ypaBHEHHH

’ Pemenue npuknaaHeix 3a€[aq C BuGmorexa LIOK
MOMOIIIBIO CUCTEMBI JIMHEHHBIX

” . " https://m.edsoo.ru/44dd1046
ypaBHEHHI
P
23| nowomso crcrewst et Eumorexa LIOK
H . https://m.edso0.ru/d99d8c74
ypaBHEHUI
KonTponbhas pabora:

24 "PanimoHanbHble ypaBHEHUS U bu6nuorexa LIOK
HepaBeHCTBAa. CHCTEMBI IMHENHBIX https://m.edsoo.ru/2f36a36f
ypaBHeHuUi"

O 0
s |
YHKIHR, P . https://m.edsoo.ru/746d5dce
dbyskmun. Kommnosurus GyHkiui
r .0
| b e
peodp . p https://m.edsoo.ru/be888093
byHKIHI
27 O6macth onpeesieHus 1 bubnuorexa [JOK



https://m.edsoo.ru/be888093
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
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https://m.edsoo.ru/746d5dce

MHO>KECTBO 3HAUECHUN (DYHKIUU.
Hymu ¢ynkmuun. [TpomexxyTku 3HaK
MOCTOSTHCTBA

https://m.edsoo.ru/4d7{95fe

UETHble 1 HEYETHBIE (PYHKITUH.
[lepuoanueckue GpyHKIUU.

bu6mmoreka [IOK

28 [IpoMexyTKH MOHOTOHHOCTHU https://m.edsoo.ru/44dd1046
byHKIIN
MakcuMyMBbl 1 MUHUMYMBI

29 ¢bynkuuu. Hanbonpmee n bubnuoreka [JOK
HauMeHbIllee 3HaYeHNe (PyHKIUU Ha https://m.edsoo.ru/d99d8c74
MIPOMEKYTKE

30 JIuneiinasi, kBagpaTUyHas U bu6mmoreka [JOK
IpoOHO-JIMHEHHAs QYHKITHH https://m.edsoo.ru/2f36a36f
DneMeHTapHOe Hcciel0BaHue U

31 HOCTpOCHI/II)C rpa(pmcos ITUX bubamoreia LIOK

. https://m.edsoo.ru/746d5dce

byHKIMI
DneMeHTapHOoe UCCIEeIOBaHKE U

32 HOCTpOCHI/II)e rpa(bm(os 3TUX bubmmorexa HOK

. https://m.eds00.ru/be888093

byHKIUH

1 Crernens ¢ eIbIM IToKa3aTeleM. bu6mmoreka [IOK
bunom Herotona https://m.edsoo.ru/4d7f95fe

34 CreneHb C 1ebIM MoKa3aTeleM. bubnuorexa [JOK
bunom Herotona https://m.edsoo.ru/44dd1046
Crenennasi GyHKUUSA C

35 HaTYpaJIbHBIM U LIEJIbIM bub6muoreka LIOK
nokazarenem. E€ cBolicTBa u https://m.edsoo.ru/d99d8c74
rpauk

36 KonrponpHas padoTta: "CreneHHast bubnunoreka [IOK



https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
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¢dbynkums. E€ cBolicTBa u rpaduk”

https://m.edsoo.ru/2f36a36f

ApudpmeTrueckuil KOpeHb

bu6moreka [JOK

37 7
HaT}:paHBHOH CTCHCHIT 1 ero https://m.edsoo.ru/746d5dce
CBOMCTBaA
Apudmernueckuit KOpeHb
33 ATVDALLHON CTelle ero bubmuoreka [JOK
HAT BHOU CTEIIEHU U €T
}U'p https://m.edsoo.ru/be888093
CBOMCTBa
IIpeoO
pae > COACPAtIuX CTene https://m.edsoo.ru/4d7195fe
1 KOpHU
IIpeob
40 BL?GZKF;?{?; a(I:{(I)d Heqi(;noflzpéTeneHH Bubmorexa ITOK
p > COACpARAIL https://m.edsoo.ru/44dd1046
Y KOpHU
IIpeob
41 B:;ezmﬁf; a(I:{(I)/I HeqicanoflzlzTeneHH bubmorexa LOK
P > CONCPRA https://m.edsoo.ru/d99d8c74
1 KOpHHU
" .
2| Ocsonse werotst pemernmn Bumiorexa [{OK
ARLP . https://m.edsoo.ru/2f36a36f
HPPAIMOHATILHBIX YPaBHEHUI
o | Mpeumonamie ey BuGmonesa LOK
HOBHBIE METOIBI PEITCHUS
APLP . https://m.edsoo.ru/746d5dce
HPPAIMOHATILHBIX YPaBHEHUI
" I(/)IppauHOHaanHe YpaBHECHHUS. Bu6morexa [IOK
CHOBHbIE METObI PEIICHUS
AP . https://m.edsoo.ru/be888093
UPPaIMOHATILHBIX YPaBHEHUI
PaBHOCHUIIbHEIE TTIEpEXOBI B Bu6orexa LIOK
45 pEIIeHUN UpPAIMOHATBHBIX

YpaBHEHUH

https://m.edsoo.ru/4d7195fe
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PaBHOCHIEHBIC nepexoanl B

46 pELIEHUH UPPALTTOHATBHBIX bubnmoreia LOK
. https://m.edsoo.ru/44dd1046
ypaBHEHHIA
PaBHOCWIIBHEIC TTEpEXOIbI B BuGmorexa LIOK
47 PEIIICHIH I:IppaHHOHaHBHHX https://m.edso00.ru/d99d8c74
YpaBHCHHIA
PaBHOCWIIBHEIE TTIEpEXObI B BuGmorexa LIOK
48 PEIHICHIH I:Ip PAIOHAILHBIX https://m.edsoo.ru/2136a36f
YpaBHCHHIA
CaoiicTBa u rpaduk KOpHS n-oii
49 CTETeHH KaK (QYHKIIMH 00paTHOU bubnmoreka [JOK
CTETIEHH C HATypaJbHbIM https://m.edsoo.ru/746d5dce
MoKa3aTesieM
CaoiicTBa u rpaduk KOpHS n-oi
50 CTETeHH KaK (PYHKIMH 0OpaTHOU bu6nmoreka [JOK
CTETIeHH C HaTypaJbHBIM https://m.edsoo.ru/be888093
MOKa3aTeieM
KonTponbnas pabora: "CBoiicTBa u Brmorexa LJOK
31 FPAQHK KOPHS N-Off CTENICHH. https://m.edsoo.ru/4d7195fe
HppannonansHele ypaBHeHHA"
5) CreneHp ¢ pallMOHAIBHBIM but6mmoreka [IOK
MoKa3aTesieM 1 €€ CBOMCTBa https://m.edsoo.ru/44dd1046
53 Cremnenp ¢ panmoHaIbHBIM bubnuorexa [JOK
ToKazaTesieM 1 €€ CBOMCTBA https://m.edsoo.ru/d99d8c74
54 Crenenb ¢ paloHaIbHBIM bubmmoreka [JOK
MoKazaTesieM U €€ CBOMCTBA https://m.edsoo.ru/2f36a36f
55 IToka3zarenbHas QyHKIMS, €& bub6nuoreka LIOK

CBOWCTBA U TpaduK

https://m.edsoo.ru/746d5dce
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Hcnons3zoBanue rpaduka QyHKIIN

bu6mmoreka [IOK

20 JUTsI pellieHusl ypaBHEHUIH https://m.edsoo.ru/be888093
57 Hcnonp3oBanue rpaduka GyHKIAN bubnuoreka [JOK
JUIS pellieHus] ypaBHEHUIN https://m.edsoo.ru/4d7f95fe
[TokazarenbHblE ypaBHEHHS.
58 OcCHOBHEBIE MCTOI}LIEI perieHus bubmorexa HOK
. https://m.edsoo.ru/44dd1046
MOKAa3aTeTbHBIX YPABHCHUN
[TokazarenbHbIE ypaBHEHUS.
59 OCHOBHEIE MeTOI}L]If)I perieHus bubmorexa OK
N https://m.edso0.ru/d99d8c74
MOKA3aTeIbHBIX YPABHCHUN
[TokazarenabHbIC ypaBHEHUS.
60 OcCHOBHEBIE MeTOI}[IfI pereHus bubmorexa TIOK
N https://m.edsoo.ru/2f36a36f
MOKa3aTeIbHBIX YPABHEHUN
KonTponbhas pabora:
61 “HOK§3aTeﬂbH§ﬂ GbyHKIHS. bubmmorexa LOK
https://m.edsoo.ru/746d5dce
[TokazarenbHbIe ypaBHEHUS"
2 Jlorapudwm yucna. CBoiicTBa bubnuorexa [JOK
nmorapudma https://m.edsoo.ru/be888093
63 Jlorapudwm gucna. CBoiicTBa bubnuorexa [JOK
norapupma https://m.edsoo.ru/4d7f95fe
64 Jlorapudm uncna. CoiicTa bubmuoreka LIOK
norapudma https://m.edsoo.ru/44dd1046
65 JlecaTuHble U HATYpAJIbHBIE bubnuorexa LIOK
sorapupmbl https://m.eds00.1ru/d99d8c74
66 JlecaTudHbie U HATYpAJIbHBIC bubmuorexa [JOK
sorapudmpl https://m.edsoo.ru/2{36a36f
67 [Ipeo6pa3oBanue BbIpaKeHUH, bubnuoreka [JOK

coJiepKamux jJorapupmbl

https://m.edsoo.ru/746d5dce
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[IpeobpazoBaHue BhIpaKEHUH,

bu6mmoreka [IOK

68
coJiepKaIiux jJorapupmbl https://m.edsoo.ru/be888093
69 [IpeoOpa3oBanue BbIpaxeHUH, bubnuoreka [JOK
coJiepKaliux jJorapupmbl https://m.edsoo.ru/4d7f95fe
70 Jlorapudmuueckast pyHKIus, €€ bubnuoreka LIOK
CBOWCTBA U TpaduK https://m.edsoo.ru/44dd1046
71 Jlorapudgmuueckas yHKIus, €€ bubnuorexa LIOK
CBOWCTBA U TpaduK https://m.eds00.ru/d99d8c74
7 Hcnons3zoBanue rpaduka GyHKIUN bubmuorexa [JOK
JUTSI peIeHUsT ypaBHEHUH https://m.edsoo.ru/2{36a36f
7 Hcnons3oBanue rpaduka GyHKIUN bubnuoreka [IOK
JUTsI peleHus] ypaBHEHUIN https://m.edsoo.ru/746d5dce
Jlorapugmuueckue ypaBHEHUs. Bumorexa L[OK
74 OCHOBHBIE METO/IBI PEIICHUS https://m.edsoo.ru/be888093
JoTapu(PMHUUECKUX YpaBHEHUI — )
Jlorapugmuyeckue ypaBHEHHUS. BuGorexa LIOK
75 OCHOBHBIE METO/IbI PEIICHUS hitps://m.edsoo.rw/4d705fe
JorapupMUUECKUX ypaBHEHUN — )
Jlorapudmuyeckue ypaBHEHHUS. BuGmorexa LOK
76 OCHOBHEIC METOBI peLIICHHS https://m.edso0.1ru/44dd1046
J0rapuMUUCCKUX YPABHEHUIT o '
PaBHOCHIIBHBIE TIEpEXOBI B BuGmmorexa LOK
77 PCLICHHH JIOrapHpMHHECKITX https://m.eds00.ru/d99d8c74
ypaBHEHUI — '
PaBHOCHIIbHBIE TTIEPEXOBI B BuGorexa LOK
78 pelieHnu JorapupMuIecKux https-//m.edsoo.ru/2f36a36f
ypaBHEHU — '
79 KontponbHas padoTa: bu6nuoreka [JOK
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"Jlorapudmuueckast GyHKIIHSL.
Jlorapudmuueckre ypaBHeHU"

https://m.edsoo.ru/746d5dce

20 CuHyc, KOCUHYC, TAHT€HC U bubnuorexa [JOK
KOTaHT'€HC YHCIIOBOTO apryMeHTa https://m.edsoo.ru/be888093
21 CuHyc, KOCUHYC, TAHT€HC U bubnmnoreka [JOK
KOTAHI'€HC YHCIIOBOTO apryMeHTa https://m.edsoo.ru/4d7f95fe
20 ApKcuHycC, apKKOCUHYC U bubnuorexa LIOK
apKTaHI€HC YMCJIOBOIO apryMeHTa https://m.edsoo.ru/44dd1046
23 ApKCHUHYC, apKKOCUHYC U bubmuorexa [JOK
ApPKTAaHTCHC YHUCIIOBOTO apryMEHTa https://m.eds0o.ru/d99d8c74
Tpuronomerpudeckas OKpy>KHOCTb,
84 ogpeneneHHS TpHFOHOMeIT)I})IquCKHX bubmmorexa LOK
N https://m.edsoo.ru/2f36a36f
(GyHKIIUH YHMCIOBOrO apryMeHTa
Tpuronomerpudeckas OKpy>KHOCTb,
85 OlI;pCHGHeHH: TpI/IFOHOMeEI})II/I‘-ICCKI/IX brbmiorexa LIOK
. https://m.edsoo.ru/746d5dce
(yHKIUI YKCIOBOrO apryMeHTa
26 OCHOBHBIE TPUTOHOMETPUUYECKHE bubnmoreka [JOK
dhopMyITBI https://m.edsoo.ru/be888093
%7 OCHOBHBIE TPUTOHOMETPUUYECKHE bubmmoreka [IOK
(hopMyIIbI https://m.edsoo.ru/4d7{95fe
28 OCHOBHBIE TPUTOHOMETPUUECKUE bubmuorexa [JOK
(hopMyIIbI https://m.edsoo.ru/44dd1046
29 OCHOBHBIE TPUTOHOMETPUYECKUE bubnuorexa [JOK
hopmyITbI https://m.edsoo.ru/d99d8c74
90 [IpeoGpa3oBanue bubnuoreka [JOK
TPUTOHOMETPUUECKUX BBIPAXKEHUN https://m.edsoo.ru/2f36a36f
91 [IpeobpazoBanme bubmmorexa [TOK
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TPUTOHOMETPUUECKUX BBIPAXKEHUN

https://m.edsoo.ru/746d5dce

9 [Ipeobpa3oBanue bubnuoreka [JOK
TPUTOHOMETPUUECKUX BBIPAXKEHUN https://m.edsoo.ru/be888093
93 IIpeobOpazoBanue bubnuorexa [IOK
TPUTOHOMETPUYECKHUX BBIPAKECHHUN https://m.edsoo.ru/4d7f95fe
94 PeleHne TpUroHOMETpUYECKUX bubnuoreka LIOK
ypaBHEHUN https://m.edsoo.ru/44dd1046
95 Pemienue TpuroHoMeTprUUECKUX bubmuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/d99d8c74
96 Pemenne TpuroHomMeTprUYECKUX bubnuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/2{36a36f
97 Pemenne TpuroHoMeTpu4eCKuX bubnuoreka [JOK
ypaBHEHUI https://m.edsoo.ru/746d5dce
08 PewieHne TpuroHOMETpUYECKUX bubmuorexa LIOK
ypaBHEHUI https://m.edsoo.ru/be888093
99 Pemenue TpuroHoMeTpu4eCKUX bu6nuorexa LIOK
ypaBHEHUN https://m.edsoo.ru/4d7f95fe
100 Pemienue TpuroHoMeTpUYECKUX bubnuorexa [JOK
ypaBHEHUH https://m.edsoo.ru/44dd1046
KonTponbhas pabora:
101 "TprOHOMeTpqueCKHe BBIPAKECHUS bubmiorexa LIOK
" https://m.edsoo.ru/d99d8c74
U TPUTOHOMETPUYECKUE YPaBHEHHUS
[locnenoBarenbHOCTH, CIOCOOBI
102 3az[aHHIi1 HOCJIeIlOBaTe.:II)HOCTef/'I. bubamorera LIOK
. https://m.edsoo.ru/2f36a36f
MeTton MaTeMaTUYeCKON UHIYKIIUU
103 MOHOTOHHBIE U OTPaHUYECHHbBIE bubnuorexa [IOK

IOCICI0BATCIbHOCTH. I/ICTOpI/ISI

https://m.edsoo.ru/746d5dce
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a”Ham3a OECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus bubmiorexa LIOK
https://m.edsoo.ru/be888093
105 I'eomeTpuueckas nporpeccus Bubnmorexa OK
https://m.edsoo.ru/4d7f95fe
106 BeckoneuHo yObIBaromas bu6mmoreka [JOK
reoMeTpHuuecKas Iporpeccus https://m.edsoo.ru/44dd1046
CyMMa GecKOHEYHO yObIBaromei bubmuorexa [JOK
107 .
T€OMETPUUYECKON TTPOTPECCUH https://m.edsoo.ru/d99d8c74
JIMHEHBIN ¥ YKCTIOHEHIIMATIbHbBIN
108 poct. Yucio e. (DopMan; CJI0’KHBIX Bubmmorexa LIOK
https://m.edsoo.ru/2f36a36f
IIPOLIEHTOB
JIvHEHBIN U YKCTIOHEHIMAIbHbBIN
109 poct. Ywucio e. dDOpMan; CJIOKHBIX Brbmnorexa LIOK
https://m.edsoo.ru/746d5dce
MIPOIICHTOB
Hcnonb30BaHue IPOrpeccuu s
110 peuenus peanLHfo 35;[211{ ) Bubnmorexa OK
https://m.edsoo.ru/be888093
MIPUKJIAHOTO XapaKTepa
KonTponbhas pabora:
111 "HOCJI'IJGI[OBaTGELHOCTI/I u bubmorexa OK
| https://m.edsoo.ru/4d7f95fe
MpOrpeccuun
112 HenpepriBHble QYyHKIINN U UX bu6nuoreka [JOK
CBOICTBa https://m.edsoo.ru/44dd1046
113 Touxka pa3pbiBa. ACUMITOTHI bubmuorexa [JOK
rpadukoB QyHKIHI https://m.edsoo.ru/d99d8c74
114 CaoiicTBa (QyHKIMI HETTPEPHIBHBIX bubnuoreka [IOK

Ha OTpE3Ke

https://m.edsoo.ru/2f36a36f
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CgoiicTBa (yHKIIUNA HETIPEPHIBHBIX

bu6mmoreka [IOK

13 Ha OTpe3Ke https://m.edsoo.ru/746d5dce
116 Meroa HHTEpPBAJIOB ISl pELICHUS bubnuoreka [JOK
HEPaBEHCTB https://m.edsoo.ru/be888093
117 Meroxa UHTEpPBAJIOB I pELICHUS bubnuoreka LIOK
HEPaBEHCTB https://m.edsoo.ru/4d7f95fe
118 Metox MHTEpPBAJIOB JJIsl PELICHUS bu6mmoreka [JOK
HEPaBEHCTB https://m.eds00.1ru/44dd1046
[IpuMeHeHne cBOWCTB
119 Hepl'lpeprBHbIX byHKIMR 1715 bubmmorexa IOK
https://m.eds00.ru/d99d8c74
pelieHus 3aaad
[IpuMeHeHne CBOWCTB
120 Hepl'IpepBIBHbIX byHKIMA 115 bubnmoreia LOK
https://m.edsoo.ru/2f36a36f
pelieHus 3aaaq
121 [IepBas u BTOpast npOU3BOAHBIE bubnuoreka [JOK
byHKITIH https://m.edsoo.ru/746d5dce
122 Onpenenenne, reOMETPUIECKUI bubmuorexa LIOK
CMBICJT TIPOU3BOTHOM https://m.edsoo.ru/be888093
123 Onpenenenve, GU3NIECKUN CMBICIT bubmmoreka [IOK
MIPOU3BOIHOM https://m.edsoo.ru/4d7f95fe
124 YpaBHeHHE KacaTeIbHOU K rpaduKy bubmuorexa [JOK
byHKIIUN https://m.edsoo0.ru/44dd1046
125 VYpaBHeHHEe KacaTeabHOU K rpaduky bu6nuoreka [JOK
byHKIIN https://m.edsoo.ru/d99d8c74
126 [Ipon3BOHBIE 2TIEMEHTAPHBIX bubnuoreka [JOK
byHKIHI https://m.edsoo.ru/2f36a36f
127 [Ipon3BoHBIE AIEMEHTAPHBIX bubnuoreka [JOK



https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/be888093
https://m.edsoo.ru/746d5dce
https://m.edsoo.ru/2f36a36f
https://m.edsoo.ru/d99d8c74
https://m.edsoo.ru/44dd1046
https://m.edsoo.ru/4d7f95fe
https://m.edsoo.ru/be888093
https://m.edsoo.ru/746d5dce

byHKIHI

https://m.edsoo.ru/746d5dce

[IpousBogHas CymMmBl,

bu6moreka [JOK

12 1
8 FIPOMSBEACHIA, HACTHOTO | https://m.eds00.ru/be888093
KOMITO3UITUH (DYyHKITHIT
I1
129 p(?H;B;)iHaH Cyl:zdbl’o o | bubnuoreka [IOK
MIPOU3BEACHUSA, YACTHOTO U
p . ’ N https://m.edsoo.ru/4d7f95fe
KOMITO3UIIUHU (PYHKITHIA
I1
0 POU3BOJIHASI CYMMBI, 1 BuGmiorexa LIOK
MPOHSBEACHIA, qaCTH?rO " https://m.edsoo.ru/44dd1046
KOMITO3UIIUHU (YHKITHIA
131 KontposbHas paboTa: | | bu6nuoreka [IOK
"[IpousBoaHas" https://m.edso0.ru/d99d8c74
. ?OCBTGOP:H“Z’ 06036”:‘”{{‘?’ | Bu6mmorexa LIOK
"H TEMATHS ,{mﬂ HAHH: https://m.edsoo.ru/2f36a36f
YpaBHeHus
53| cnnmmme st ! uGnotexa LIOK
. . B ' https://m.edsoo0.ru/d99d8c74
DOyHKIUU
bubmnoreka LIOK
134 n 1 1
3 ToroBast KOHTpOIbHas paboTa https://m.eds00.ru/2f36a36f
bu6mmorexa [JOK
135 n o 1 1
TOroBas KOHTpOJIpHAA pabota https://m.edsoo.ru/746d5dce
136 [ToBTOpenue, 06061IeHNE, 1 bu6mmoreka [IOK
CHUCTEMATHU3aI N 3SHAHUH https://m.edsoo.ru/be888093
OBHIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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11 KJIACC

KoaunuecTBo 4acoB

JeKTPOHHBbIE HU(POBHIE

Jara
Ne n/m Tema ypoka oOpa3oBaTe/ibHbIE
Konrtpoasnbie | IlpakTuyecku U3yYeHHus
Bcero pecypcbl
padoThI e padoThI
ITpuMeHeHne Tpou3BOAHOM K
| p p(b A . | bu6mmoreka [IOK
HCCIIENOBAHNIO (DYHKIIMHM Ha
a YHEH https://m.edsoo.ru/a52939b3
MOHOTOHHOCTb U 3KCTPEMYMBI
IIpnmeHenne Npon3BOTHON K
) P P o g . | bubmuorexka [JOK
HUCCIIEN0BAHNIO (DYHKIIUHA Ha
s YHEH https://m.edsoo.ru/ff601408
MOHOTOHHOCTH M 9KCTPEMYMBI
IIpumeHeHNE MPON3BOTHON K
3 fc eroBa }op o A  a 1 bubnuorexa [JOK
HUCCIIEN0BAHU HKIUHA H
s YHEH https://m.edsoo.ru/3d87¢248
MOHOTOHHOCTB U DKCTPEMYMBI
ITpnmeHenne Npon3BOIHOM K
4 fc eroBa IOp o g s a | bu6mmoreka [JOK
HCCIIEN0BaHU HKIMHA H
s YHER https://m.edsoo.ru/343c6b64
MOHOTOHHOCTB Y DKCTPEMYMBI
[IpuMeHeHne npou3BOIHOM K bubnuoreka LIOK
5 HCCIIEIOBaHUIO (PYHKIIMM Ha 1 https://m.edsoo.ru/4064d35
MOHOTOHHOCTB U 9KCTPEMYMBI 4
ITpuMeHeHne Tpon3BOIHOM K
6 P P o A . 1 bubnuoreka LIOK
HCCIIENOBaHNIO GYHKIIMH Ha
A YK https://m.edsoo.ru/be76320c
MOHOTOHHOCTb U SKCTPEMYMBI
Haxoxnenne HauOOJIBIIIETO U bu6mmoreka [JOK
7 HAauUMEHBIIIETO 3HAUYEHUS HENPEPBIBHON 1 https://m.edsoo.ru/3d40800
(QyHKIUM Ha OTpE3Ke 9



https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/4064d354
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Haxoxnenue HanOoJIBIIETO U

but6mmoreka [IOK

OIPEICIICHUS] CKOPOCTH U YCKOPECHUS
npoliecca, 3aIaHHOro HOopMYyJIOi I

8 HauMEHBIIEro 3HaUYeHUs HENMPEPLIBHON
pep https://m.edsoo.ru/bd5{f0ec
(yHKIIMH Ha OTpE3Ke
Haxoxnenue HanOoOJIBIIETO U
9 AiIMe a ero 3HAtC ermbe oii bubmuoreka [JOK
HAUMEHDIIIEr0 3HAUCHUS HEPEPHIBHON
pep https://m.edsoo.ru/cebf10c6
(GyHKIIUU Ha OTpe3Ke
Haxoxnenue HanOOJIBIIETO U
10 A . bubmuoreka [JOK
HaVMEHBIIIETO 3HAUYECHUs HENPEPBIBHON
pep https://m.edsoo.ru/536de727
(GYyHKINU Ha OTpe3Ke
Haxoxneaue HauOoJIbLIErO U
1 A . bubmuoreka [JOK
HAVMEHBIIIETO 3HAUYECHUS HENPEPBIBHON
pep https://m.edsoo.ru/85bc8132
(GyHKIMU Ha OTpe3Ke
Haxoxnenne HauOOJIBIIIETO U
12 A . bu6mmoreka [JOK
HAUMEHBIIIETO 3HAUYECHUS HEMPEPBIBHON
pep https://m.edsoo.ru/58e8e2{2
(GYHKIMU Ha OTpe3Ke
IIpuMmenenne NPOU3BOIHON IS
13 P P g A bu6mmoreka [IOK
HaXOKIECHUA HAWIVYIIEro pEIIeHUs B
a y p https://m.edsoo.ru/3e3230d4
MPUKJIATHBIX 3a/1a4ax
IIpumenenne NpoOU3BOIHON I
14 50 . f I; o bellie but6mmoreka [IOK
HaXOKIECHNUA HaWIyYIIer LIEHUS B
a y P https://m.edsoo.ru/lea72162
MPUKJIATHBIX 3a/1a4ax
[IpuMeHeHne Mpon3BOHOM s
15 ONPEACIICHUSI CKOPOCTH B YCKOPEHUS bubnuorexa [JOK
rpoLecca, 3a1aHHOT0 GopMyJIoi UiIn https://m.edsoo.ru/da48154c
rpaduxkom
IIpumenenre NpoOU3BOIHON IS
16 p p A a bu6mmoreka [IOK

https://m.edsoo.ru/4beff03b
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rpadgukom

17 Kommosurust hyHKImit brbmorexa LOK
https://m.edsoo.ru/fel1 892d
18 Kommosurus ¢yHkImit brbmorexa HOK
https://m.edsoo.ru/fadb8aa5
19 Kommnoszunus ¢yHkimit Bubmmorexa LOK
https://m.eds00.ru/a52939b3
20 I'eomerprueckne 00pa3sl ypaBHEHUM Ha bubnuoreka [JOK
KOOPJMHATHOM TIJIOCKOCTH https://m.edsoo.ru/ff601408
1 I'eomeTrpuueckue oOpa3sl ypaBHEHUHN Ha bubnuoreka [IOK
KOOPJIUHATHOM TIOCKOCTH https://m.edsoo.ru/3d87¢248
” KonTponbhas pabora: "UccnenoBanue bubnuoreka LIOK
(GYHKIMH C TOMOMIBIO TPOU3BOIHOM" https://m.edsoo.ru/343c6b64
[TepBoOOpa3Hasi, OCHOBHOE CBOWCTBO buomiorexa LOK
23 ’ https://m.edsoo.ru/4064d35
NEepPBOOOPA3HBIX 4
[TepBoOOpa3HbIe NEMEHTAPHBIX
24 (bygkunﬁr.) IIpaBuna HaXO)KieHI/I}I bubamoreta LIOK
https://m.edsoo.ru/be76320c
NepPBOOOPA3HBIX
[TepBooOpasHbIe AIEMEHTAPHBIX bubnuorexa [JOK
25 ¢dbyukmii. [IpaBuia HaX0XKIECHUS https://m.edsoo.ru/3d40800
MepBOOOPA3HBIX 9
%6 Hurerpan. ['eomeTpudeckuii CMbICT bubnuorexa [JOK
WHTEeTrpasia https://m.edsoo.ru/bd5ff0ec
7 Brruucnenue onpenenéHHoro HHTerpaia bubmuoreka [IOK
o gopmyne HoroTona-JlelioHua https://m.edsoo.ru/cebf10c6
28 Brruncienue onpenenéHHOro HHTErpaia bubnunoreka [IOK



https://m.edsoo.ru/cebf10c6
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https://m.edsoo.ru/be76320c
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https://m.edsoo.ru/fe189f2d

o ¢popmyie Hrrorona-Jleibuuia

https://m.edsoo.ru/536de727

HpI/IMeHeHI/Ie HHTCrpaia ajd HaXOXKIACHHUA

bubmuoreka [JOK

29
iouaied IioCKux Guryp https://m.edsoo.ru/85bc8132
30 IIpuMeHeHne nHTErpaa st HaX0XKICHUS bubnuoreka LIOK
00BEMOB reOMETPUYECKHX TeTl https://m.edsoo.ru/58e8e22
31 [Tpumeps! perennit quddepeHraIbHbIX bubnuoreka LIOK
ypaBHEHUN https://m.edsoo.ru/3e3230d4
[Tpumepsr permeHuit nudhepeHImatIbHbIX bubnuoreka [JOK
32 .
ypaBHEHUH https://m.edsoo.ru/1ea72162
M
. aTeMaTHIeCcKoe MO)IeJ'II/IpOBaHI/II; Butnmorexa LOK
b
PEAILHBIX TIPOHECCOB € HOMOTH . https://m.edsoo.ru/da48154¢c
nudepeHIaTbHBIX YPaBHCHUM
34 KonTponbnast padora: "[lepBoobpasnast u bubmuoreka [IOK
uHTerpan” https://m.edsoo.ru/4beff03b
35 Tpuronomerpuueckue GyHKINHU, UX bubnuoreka LIOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/fe189{2d
Tpuronomerpudeckue GyHKINHU, UX bubnuoreka LIOK
36 .
CBOWCTBA U IrpapuKu https://m.edsoo.ru/fadb8aas
37 Tpuronomerpuueckue GyHKIUU, UX bubnuoreka [JOK
CBOMCTBA U rpaduKu https://m.edsoo.ru/a52939b3
18 Tpuronomerpudeckue QyHKIUH, UX bu6nuoreka [IOK
CBOIcTBa U rpaduku https://m.edsoo.ru/ff601408
39 Tpuronomerpuieckne GyHKINHU, UX bubnuoreka LIOK
CBOWCTBA U TpapuKu https://m.edsoo.ru/3d87¢248
Ot6op Ko;zﬂeﬁ TPUTOHOMETPUYECKHUX BuGmorexa LOK
40 YPAaBHEHUH C TIOMOLIBIO

TPUTOHOMETPUUECKOHN OKPYKHOCTH

https://m.edso00.ru/343c6b64
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OT60p KOpHEH TPUTOHOMETPUUECKHUX

bu6mmoreka [IOK

41 ypaBHEHUH C TIOMOIIBIO https://m.edsoo0.ru/4064d35
TPUTOHOMETPUYECKOU OKPY>KHOCTH 4
OT160p KOpHEH TPUTOHOMETPUICCKHIX
42 ypaBI—II)eHI/Ipﬁ c 1'[(:15[0H1HO ’ bubmorera LIOK
. https://m.edsoo.ru/be76320c¢
TPUTOHOMETPHUIECKON OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUIECKIX bu6mmoreka [JOK
43 ypaBHEHUH C TOMOIIIBIO https://m.edsoo.ru/3d40800
TPUTOHOMETPHUYECKON OKPYKHOCTH 9
44 Pewienne TpUroHOMETpUYECKUX bubmuoreka LIOK
HEPaBEHCTB https://m.edsoo.ru/bd5ff0ec
45 Pemenue TpuroHoMeTpUUECKUX bubnuoreka LIOK
HEPaBEHCTB https://m.edsoo.ru/cebf10c6
46 Perienre TpUroHOMETPHUYECKUX bubmuorexka [JOK
HEPaBEHCTB https://m.edsoo.ru/536de727
47 Pemrenne TpuroHomeTpudecKux bubnuoreka [IOK
HEPaBEHCTB https://m.edsoo.ru/85bc8132
KontpoinbHas padora: "I'paduku
48 TpHr(?HOMeTpHI:JeCKHX ¢)y11)ﬁ<?1m71 bubmorexa LHOK
https://m.edsoo.ru/58e8e22
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEILICHUS bubnmoreka [JOK
MOKa3aTeIbHBIX HEPABEHCTB https://m.edsoo.ru/3e3230d4
OCHOBHBIE METO/IbI PELLICHUS bu6mmoreka [JOK
50
IIOKa3aTeIbHbIX HEPABEHCTB https://m.edsoo.ru/lea72162
51 OCHOBHBIE METOBI PELICHUS bu6mmoreka [IOK
MOKa3aTeIbHBIX HEPABEHCTB https://m.edsoo.ru/da48154c¢
5) OCHOBHBIE METOJIBI PEIICHUS bubnuorexa [JOK

IMOKa3aTCJIbHBIX HEPABCHCTB

https://m.edsoo.ru/4beff03b
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53

OcHoBHBIC MCTObI pCHICHUA

Jorapu(pMUYECKUX HEPABEHCTB Bu6mnorexa LIOK
https://m.edsoo.ru/fe189{2d
OCHOBHBIE METO/IbI PEILICHUS bu6mmoreka [JOK
54
Jorapu(pMUYECKUX HEPABEHCTB https://m.edsoo.ru/fadb8aas
55 OCHOBHBIE METO/bI PEIICHUS but6mmoreka [JOK
Jorapu(pMHUYECKHX HEPaBEHCTB https://m.edsoo.ru/a52939b3
56 OCHOBHBIE METObI PELICHUS bu6mmoreka [IOK
Jorapu(pMUYECKUX HEPABEHCTB https://m.edsoo.ru/ff601408
57 OCHOBHBIE METOJIBI PEIICHUS bu6mmoreka [JOK
HppalMOHAIIbHBIX HEPABEHCTB https://m.edsoo.ru/3d87¢248
53 OCHOBHBIE METO/IbI PEIICHUS bu6mmoreka [{JOK
UppanroHaIbHBIX HEPABEHCTB https://m.edsoo.ru/343c6b64
OCHOBHBIE METOIBI PEIICHUS Bubmiorexa LIOK
59 https://m.edsoo.ru/4064d35
HppallMOHANILHBIX HEPABEHCTB 4
OCHOBHBIE METO/bI PEIICHUS but6mmoreka [JOK
60
HPpaIMOHAJILHBIX HEPABCHCTB https://m.edsoo.ru/be76320c
I'padmyeckue MeToABI pemICHUS bubmmorexa OK
61 N https://m.edso00.ru/3d40800
HPPAIMOHAIILHBIX YPaBHEHUI 9
2 I'padnueckue MeToab! pemeHus bubmuoreka [IOK
HppalMOHAIIbHBIX YpaBHEHUI https://m.edsoo.ru/bd5ff0ec
63 I'paduueckue METOIbI peLICHUS bubnuoreka LIOK
MOKa3aTeIbHBIX yPaBHEHUN https://m.edsoo.ru/cebf10c6
64 I'paduueckue MeTo bl peLIeHUs bubnuorexa LIOK
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IIOKa3aTCJIbHBIX HCPABCHCTB

https://m.edsoo.ru/536de727

65 I'paduueckue MeTOIbI peLICHNUS bubmuoreka LIOK
Jorapu(pMUUECKUX YpaBHEHHM https://m.edsoo.ru/85bc8132
I'paduueckue MeTObI peLIeHUs bubnuoreka LIOK

66
JOrapu(pMHUUECKUX HEPABEHCTB https://m.edsoo.ru/58e8e22

67 I'paduueckue MeTo bl peLIeHus bubnuoreka LIOK
J0rapu(pMUUECKUX HEPABEHCTB https://m.edsoo.ru/3e3230d4
r

58| nommmenmn n sorapmneccns EuGmonesa LIOK

. P https://m.edsoo.ru/l1ea72162
ypaBHEHUI
r
69 ngg;i:xiiilfeI/ITiJ(I)i:;pZéI;};II:IIZCKHX Brbmiorexa LIOK
. P https://m.edsoo.ru/da48154¢c
ypaBHEHUI
r
70 Hgiii:iiiﬁilzl?iii;pflif;ziwnx bubmorera LIOK
P https://m. edsoo.ru/4beff03b
HEPaBEHCTB
. I'paduueckue MeTo b1 peI(J;eHI/ISI BuGmorexa LIOK
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
p https://m.edsoo.ru/fe18912d
HEPaBEHCTB
K oora:
72 ''I/(I)HTEOHZHZ’I o ZTa OKazare € butmuorexa LIOK
WOHAJIbHBIE, 11 TEIbHBIC U
ppatl ’ \ https://m.edsoo.ru/fadb8aa5
JorapupMuYecKie HepaBeHCTBA
K . Anre6
75| aronoverpmcckas dopy samcn EuGmonesa LIOK
P P P https://m.eds00.1ru/a52939b3
KOMILJIEKCHOT'O YHCIIa
K . Anre6
OMIUIEKCHBIE YHcia. Anredpandeckas u BuGnmorexa IOK
74 TPUTOHOMETpUYecKasi GOpMBbI 3aIHCH

KOMIIZICKCHOI'O 4YHCJia

https://m.edsoo.ru/ff601408
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Apudmernueckue oreparuu ¢

bu6mmoreka [IOK

> KOMIUIEKCHBIMH YHCIIaMHU https://m.edsoo.ru/3d87¢248
76 Apudmernueckue oneparyu ¢ bubmuoreka [IOK
KOMIUICKCHBIMH YUCIIaMHU https://m.edsoo.ru/343c6b64
N300pakeHne KOMIUIEKCHBIX YHCE Ha BuGmnorexa LIOK
77 N https://m.edsoo.ru/4064d35
KOOPJIMHATHOMN TUIOCKOCTH 4
N3006pakeHne KOMIIEKCHBIX YHCEN Ha bu6mmoreka [JOK
78 .
KOOP/AMHATHOH MJIOCKOCTH https://m.edsoo.ru/be76320¢
79 ®opmyna Myaspa. Kopuu n-oii crenenu E;Sgl;l/ﬁziiorﬁ 13440300
13 KOMIUJIEKCHOTO YHUCIIa 9
20 ®opmyna Myaspa. Kopuu n-oii crenenu bubnuorexa [JOK
13 KOMIUIEKCHOTO YHCIIa https://m.edsoo.ru/bd5ff0ec
[IpruMeHEeHHe KOMIUTEKCHBIX YUCEIT JIS
81 pfmeHI/m (bu3nyecKux u FGOMGTpH‘II;CKI/IX bubmorera LIOK
https://m.edsoo.ru/cebf10c6
3a1a4y
%) Konrtponsnas padora: "KomruiekcHbie bubnuoreka [IOK
yuca" https://m.edsoo.ru/536de727
83 Harypaibnsle u niensie yucia bubamorewa LIOK
https://m.edsoo.ru/85bc8132
84 HarypanbHble U 1ienbie yucia bubmmorexa HOK
https://m.edsoo.ru/58e8e2{2
25 [IpumeHeHne npu3HaKOB JETUMOCTH bubnuorexa [JOK
MEJIBIX YHCeT https://m.edsoo.ru/3e3230d4
26 [IpumeHneHne NpU3HAKOB AETUMOCTH bubmuoreka [IOK

TECJIBIX YUCCII

https://m.edsoo.ru/lea72162
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%7 [Ipumenenne npu3HaKoOB JETUMOCTH bubnuoteka [JOK
nenbix yrcen: HOJl u HOK https://m.edsoo.ru/da48154c¢
28 [IpuMeHeHne NPU3HAKOB AEIUMOCTH bubmmoreka [{OK
nenbix aucen: HOJl m HOK https://m.edsoo.ru/4beff03b
[IpuMeHeHne NPU3HAKOB AEIUMOCTH bubmuoreka [IOK
89
IIEJTBIX YUCEII: OCTATKH [0 MOTYITIO https://m.edsoo.ru/fe189{2d
90 [IpuMeHeHne IPU3HAKOB ACIUMOCTH bubnuoreka [IOK
LEJIBIX YUCEJI: OCTATKH 110 MOIYJIIO https://m.edsoo.ru/fadb8aas
[IpumeHeHne MPU3HAKOB AETUMOCTH
91 u:m,lx qHCcel: aIJ)'IFOpI/ITM EHBKJ'II/I,Ha TUIS bubmiorexa LIOK
https://m.edsoo.ru/a52939b3
peleHus 3aa4 B LEeJIbIX YUCIax
9 Kontposnbnast pabota: "Teopust menbix bubmuorexa [JOK
yucen" https://m.edsoo.ru/ff601408
Cucrema ¥ COBOKYITHOCTh ypaBHEHUH.
93 PaBHOCHIIBHBIE CIZCTGMI)I HnyCTeMI)I- BrGmnorexa LIOK
https://m.edsoo.ru/3d87¢248
CIICJICTBUS
Cucrema ¥ COBOKYITHOCTh YpaBHEHUH.
94 PaBHOCHIIBHBIE CIZCTCMBI HycpI/ICTeMLI- Bu6miorexa LIOK
https://m.edsoo.ru/343c6b64
CJICJICTBUS
OCHOBHBIE METO/IbI PEILICHUS CUCTEM U bu6mmoreka [JOK
95 COBOKYITHOCTEH paIlMOHAIbHBIX https://m.edsoo.ru/4064d35
ypaBHEHUN 4
OCHOBHBIE METOIbI PEIICHUS CHCTEM U
96 COBOKYITHOCTEH IippzuHOHaanHx bubamoreta LIOK
. https://m.edsoo.ru/be76320¢c
ypaBHEHUH
OCHOBHBIE METO/IbI PEILICHUSI CUCTEM U bu6mmoreka [JOK
97 COBOKYITHOCTEH MOKa3aTeIbHBIX https://m.edsoo.ru/3d40800

ypaBHEHUH

9



https://m.edsoo.ru/3d408009
https://m.edsoo.ru/3d408009
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https://m.edsoo.ru/4064d354
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/fadb8aa5
https://m.edsoo.ru/fe189f2d
https://m.edsoo.ru/4beff03b
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OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U

B bubamnoreka IIOK
98 COBOKYIMHOCTEH MOKa3aTeIbHBIX
. https://m.edsoo.ru/bd5{f0ec
ypaBHEHUH
OCHOBHBIC METOJIBI PEIICHUS CUCTEM U
. P bu6mmoreka [{JOK
99 COBOKYITHOCTEH Jorapu(MUIECKUX
. https://m.edsoo.ru/cebf10c6
ypaBHEHU
OCHOBHBIE METOJIbI PEIICHUS CUCTEM U
100 . P b bubmuoreka [JOK
COBOKYITHOCTEH JIorapu(pMUIECKUX
y . p https://m.edsoo.ru/536de727
ypaBHEHUI
[IpuMeHeHne CUCTEM K PEIICHHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3aJ1a4 13
101 6 . . bubmuoreka [JOK
a3JIMYHBIX 00JIaCTEH HAYKU U peaIbHOM
p Y p https://m.edsoo.ru/85bc8132
KU3HU, HHTEPIPETAIUS TTOTYyYECHHBIX
pe3yJIbTaToB
[IpuMeHeHrne CUCTEM K PEIICHHIO
MaTeMaTHYECKHUX 3a/1a4 U 3aJ1a4 13
102 6 . . bubmuoreka [JOK
a3JIMYHBIX 00JIaCTEH HAYKU U pPeaIbHOM
P y P https://m.edsoo.ru/58e8e2f2
KU3HU, HHTEPIPETAIUS TTOTYyYECHHBIX
pe3yJIbTaTOB
[IpuMeHeHrne HEPABEHCTB K PEIICHUIO
MaTeMaTHYECKHUX 3a/1a4 U 3aJ]1a4 13
103 5 N . bu6mmoreka [JOK
a3JIMYHBIX 00JIacTeH HAYKH U peaIbHOM
p Y P https://m.edsoo.ru/3e3230d4
KU3HU, HHTEPIPETAIUS TTOTYyUYSHHBIX
pE3yJIbTaTOB
KonTponbhas pabota: "Cucrembl
104 palroHANbHBIX, UPPAIIUOHATIEHBIX bubnuoreka [JOK

MOKa3aTeIbHbIX U JIOrapu(PMUIECKUX
ypaBHEeHHUN"

https://m.edsoo.ru/lea72162
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PanmonaneHble ypaBHEHUS €

bu6mmoreka [IOK

105
rnapameTpamu https://m.edsoo.ru/da48154c¢
106 PanyoHaneHbIE HEPABEHCTBA C bubmuoreka [IOK
rnapameTpamu https://m.edsoo.ru/4beff03b
107 Pannona € CHCTEMBI C ITapameTpa bubamorera LIOK
HMOHAJILHBIE CUCTEMBI C TTapaMeTpaMu
i P P https://m.edsoo.ru/fe189{2d
108 HppanuoHanbHble ypaBHEHMS, bubnuorexa LIOK
HEPABEHCTBA C ITapaMeTpamMu https://m.edsoo.ru/fadb8aa5
109 HppannoHalibHbIE CUCTEMBI C bubnuorexa [JOK
rapamMeTpamMu https://m.edsoo.ru/a52939b3
110 [TokazaTenbHbIE ypaBHEHUS, HEPAaBEHCTBA bu6muoreka [IOK
C mapameTpaMu https://m.edsoo.ru/ff601408
111 [TokazarenbHbIE CUCTEMBI C TAPAMETPAMU BuGmmorexa LIOK
banmetp https://m.edsoo.ru/3d87e248
Jlorapugmuyeckue ypaBHEHHS, bubnuoreka LIOK
112
HEpaBEHCTBA C TapaMeTpamMu https://m.edsoo.ru/343c6b64
Jlorapudmuyeckue CUCTEMBI C Bubmiorexa LIOK
113 P https://m.edsoo.ru/4064d35
napameTpamu 4
TpuroHoMeTpru4eCcKre ypaBHEHUS C bubnuorexa [JOK
114
rapamMeTpamMu https://m.edsoo.ru/be76320c
TpurosHomeTpuuecKre HEPABEHCTBA C Brbmiorexa LIOK
115 P P P https://m.edso0.ru/3d40800
napamMeTpamu 9
TpUroHOMEeTpUUYECKUE CUCTEMBI C bubmuoreka [IOK
116
rnapameTpamu https://m.edsoo.ru/bd5ff0ec
117 [TocTpoenue u uccnegoBaHue bu6mmoreka [{JOK
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MaTeMaTHYeCKUX MOJIENIeH pealbHbIX
CUTYallUil C MOMOIIbIO YPAaBHEHUH C
rnapameTpamMu

https://m.edsoo.ru/cebf10c6

[TocTpoenue u nccnenoBaHue
MaTEMAaTHYCCKUX MOJIGJ'IGI\/’I PCAIbHBIX

bu6mmoreka [JOK

118
CUTYallUH C IOMOIIBIO CUCTEM YpPaBHEHHM https://m.edsoo.ru/536de727
C mapamMeTpaMu
[TocTpoenue u nccnenoBaHue
119 MaTE€MaTHYECKUX MOJEJIEN pealbHbIX bubmuoreka LIOK
CUTYyallUH C IOMOIIBIO CUCTEM YPaBHEHHM https://m.edsoo.ru/85bc8132
C mapamMeTpaMu
KonrtponsHas pabdora: "3anauu ¢ bubnuoreka LIOK
120
napameTpamu" https://m.edsoo.ru/58e8e22
121 [ToBTOpeHue, 060061IeHNE, bu6mmoreka [JOK
cucTeMaTtu3anus 3HaHui: "YpaBHeHus" https://m.edsoo.ru/3e3230d4
122 [ToBTOpEeHME, 0000IIEHNE, bu6mmoreka [IOK
cCUCTeMaTH3aIus 3HaHui: "YpaBHEeHUS" https://m.edsoo.ru/lea72162
I1 600
123 cnocBTTe(l)\f;TI:/II/:I«;Z’ (1)/15103121311;1:’"3’ ABHECHUS Brbmiorexa LIOK
4 oy P ' https://m.edsoo.ru/da48154c
CucrteMbl ypaBHEHHI
124 [ToBTOpeHme, 06001mEeHNE, bubmuoreka [JOK
cucremarusanus 3Hanuii: "HepaBencrea" https://m.edsoo.ru/4beff03b
125 [ToBTOpeHue, 06001IeHNE, bu6mmoreka [JOK
cucremaTu3anus 3HaHuii: "HepaBencrsa" https://m.edsoo.ru/fe189{2d
126 [ToBTOpeHue, 060061IeHNE, bu6mmoreka [JOK
cucreMaTtu3aius 3Hanuii: "HepaBencrsa" https://m.edsoo.ru/fadb8aas
127 [ToBTOpeHue, o6o0mEeHNE, bubnuorexa [JOK

cucrtemaTtusanus 3Hanuil: "[IponsBoaHas

https://m.eds00.ru/a52939b3
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U €€ npuMeHeHue"

[ToBTOpenue, o6o0IEeHNE,

bubmmoreka [JOK

12 i: "TI 1
8 cnc"TeMaTmaum[ ?,HaHHH POTSBOAHA https://m.edsoo.ru/ff601408
1 e€ MPUMCHCHHE
IT
129 c Ocm;top; HI/:: 06036 H:eHP"Ie,"H OM3BOJHA 1 bubmorexa [OK
HCTEMATU3ALNS 3HAHWIMA: HU3BOIHAA
N B " P A https://m.edsoo.ru/3d87¢248
1 e€ MpUMEHEHHE
IT
130 HOiT?\i);TI;HZ’ (1)/3106;:ZE§’"I/IHT rpai u 1 bubmorexa [OK
enere Ja "3 ' °rp https://m.edsoo.ru/343c6b64
€ro MpUMeHEHUe
IToBTOpeHue, 0000ImIEHHE bubmorexa [OK
131 PEHIE, Hent . | 1 https://m.eds00.ru/4064d35
cUCTeMaTH3alus 3HaHui: "OyHKIHH 4
132 [ToBTOpEeHME, 0600IICHHE, 1 bu6mmoreka [IOK
cucTeMaTu3anus 3HaHui: "OyHKun" https://m.edsoo.ru/be76320c¢
bu6mmoreka [JOK
IT 000
133 OBTOPEHIE, ODODIIEHHE, . 1 https:/m.eds00.ru/3d40800
cUcTeMaTH3anus 3HaHui: "OyHKIH 9
bubmuoreka [JOK
134 " 1 1
3 TOTOBasi KOHTPOJIbHAsS paboTa hits:/m.edsoo.ru/bd5fidec
bubnunoreka [IOK
135 n o 1 1
TOroad KOHTpOJIpHAA pabota https://m.edsoo.ru/cebf10c6d
136 [ToBTOpenue, 06061IeHNE, | bu6mmoreka [JOK
CUCTEMATHU3aINs 3SHAHUHI https://m.edsoo.ru/536de727
OBHIEE KOJIMYECTBO YACOB I10 136 10

I[TPOTPAMME
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MPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJBHOM TPOT'PAMMBI

10 KJIACC

Kon
NMpoBepPsieMoOro
pe3yjabTarta

1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
00pa30BaTeJIbHOM NMPOrPaAMMBI CpeIHero 001ero 00pa3oBaHus

Yyuicia U BEIYUCIIEHUA

1.1

OnepupoBaTh MOHATHSAMH: pALMOHAJIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
OOBIKHOBEHHAsI U JIECSITUYHAs APOOb, IPOLEHTbI

1.2

Bomonuate  apudmernueckue  omepanmuM € PAlUMOHAIBHBIMU |
JEHCTBUTEIIbHBIMU YU CIIAMU

1.3

BrimonaaTs HpI/I6JII/I)KéHHBIC BBIYUCIICHUS, UCIIOJIB3Y S IIpaBUJia OKPYIJICHUS,
ACJIaTh IPUKUIKY U OLICHKY pC3yJibTaTa BBIYHCIICHUI

1.4

OnepupoBaTh MOHATHSMH: CTENEHb C IEJIBIM IOKa3aTejeM, CTaHAapTHas
dopMma 3amucu JOEHCTBUTENBHOTO 4YHCIA, KOPEHb HATypalbHON CTEIEHH,
UCIONB30BaTh MOAXOAAIIYI0 (OpMY 3aluCU JEHCTBUTENBHBIX YUCEN IS
pelleHns MPaKTHUECKUX 3aa4 U MPeJICTaBICHUs JaHHbBIX

1.5

OnepupoBaTh MOHATUSAMU: CUHYC, KOCUHYC U TAaHT€HC POU3BOJIBHOIO yTJIa;
UCIIOJB30BaTh  3allUCh  IPOU3BOJBHOTO  yIJIa  4yepe3  oOpaTHbIe
TPUTOHOMETpHUUYECKUEe QYHKIIUU

YpaBHEHHsI 1 HEPABEHCTBA

2.1

OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YPAaBHEHHME, HEPABEHCTBO, LENOE,
panoHaIbHOE, UPPaALMOHATIBLHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHHE

2.2

BoimonHATe nmpeoOpa3oBaHusi TPUTOHOMETPUYECKUX BBIPAXKEHUI M peliaTh
TPUTOHOMETPUUECKUE YPABHEHUS

23

BrImonHaTs Hp606p830BaHI/I${ OCJbIX, PalUOHAJIbHBIX W HPpPAllHOHAJIbHBIX
BLIpa)KeHI/Iﬁ H peluaTb OCHOBHBLIC THIIBI MCJIbIX, PaOUOHAJIbBHBIX H
HppallMOHAJIbHBIX ypaBHeHI/Iﬁ N HCPABCHCTB

2.4

[IpuMeHATh ypaBHEHMsST M HEpPaBEHCTBA /JISl PELIEHUS MaTeMaTHYeCKUX
3a]a4 1 3a]a4 U3 pa3IMuHbIX 00JacTel HayKu U peanbHOM KU3HU

2.5

MogenupoBaTh peaibHbIE CHUTyalldd Ha sI3bIKEe anreOpbl, COCTaBIATH
BBIPAXKEHHUSI, YPAaBHEHUS, HEPABEHCTBA MO YCJIOBHUIO 3aJa4M, HUCCIIEIOBATh
IIOCTPOEHHBIE MOJIENIU C UCIIOJIb30BAHUEM alapara ajireopsl

QyHKIUH U TpaPuKH

3.1

OnepupoBaTh NOHATUAMU: (PYHKIHS, cIOCOOBI 3a7aHus (QYyHKIMH, 00JIaCTh
ONpeNleIeHUs W MHOXKECTBO 3HadeHHMH ¢yHkimM, rpaduk QyHKIUH,




B3aUMHO OOpaTHbIC (PYHKITUU

OnepupoBaTh TNOHATHAMHU: YETHOCTh M HEYETHOCTh (PYHKUIUH, HYIH

32 GyHKIHUH, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA
33 Hcnonp3oBatk rpaguku GyHKIMHA U1 penieHns ypaBHeHUN
3.4 Ctpouts 1 yuTath rpaduKu JUHEHHOW QYHKIIUHU, KBaAPATHUHON QyHKIUH,
CTETNIeHHOHN (YHKITHH C 1[EIbIM TIOKa3aTesieM
HcnonwszoBath rTpaduku (yHKUMHA A7 UCCIEIOBAHMS TPOILIECCOB U
3.5 3aBHUCHUMOCTEH MpH pElIeHUU 3aJad U3 JPYruxX Y4eOHBIX MpPEIMETOB U
peasibHOM JKU3HHU, BbIpaxaTh (pOopMyIaMH 3aBUCUMOCTH MEX]Ty BEIMYMHAMHU
4 Hauana maTtematnueckoro anaimsa
41 OnepupoBarh MOHATUSMHU: TOCIEAOBATEIBHOCTh, apudMeTHdyeckas U
' reoMeTpuyecKasi Mporpeccun
49 OnepupoBaTh TOHATUSAMHU: OECKOHEUHO YOBIBAIOIIAasi TeOMeTpUYecKas
' nporpeccusi, cyMmma 6€CKOHEYHO yObIBAIOIICH reOMETPHUECKON MPOTPECCHH
43 3aaBaTh MOCIEA0BATEIBHOCTH PA3TUYHBIMU CIOCO0aMU
44 Hcnonp30BaTh CBOMCTBA MOCIENOBATENIBHOCTEH W MPOrPEecCU it
' pelIeHus peasIbHbIX 3aJa4 PUKIIATHOTO XapaKTepa
5 MHokecTBa 1 JJOTHKA
5.1 OniepupoBaTh NOHATHSIMHU: MHOXKECTBO, ONIEPALIMH HaJl MHOXECTBAMHU
Hcnonb30BaTh  TEOPETUKO-MHOXKECTBEHHBIM — ammapaTr [ ONUCaHUus
5.2 pealbHBIX MPOIIECCOB U SBIEHUM, IPU PEUICHUH 3a7a4 U3 APYTUX yUSOHBIX
MIPEIMETOB
53 OnepupoBarb  NOHATUSIMU:  OINpENECIEHUE,  TEOopeMa,  CIEIACTBHUE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
NpoBePsEeMOro .
00pa3oBaTe/IbHOM NMPOrPaMMBbI CpelHero 001ero 00pa3oBaHus
pe3yjabTarTa
1 Yucia v BBIYUCICHUS
OnepupoBaTh MOHATUSIMH: HATypaJIbHOE, IIE€J0€ YHCIO; HCIOJIb30BATh
1.1 MpPU3HAKK JCIUMOCTH I1EJbIX YHCEN, pPa3JIOKeHHE YHClia Ha TPOCThIE
MHOKHUTEIHN JISl pEeIIeHUs 3a/1a4
1.2 OrniepupoBaTh NOHATHEM: CTENIEHb C PAllMOHATIBHBIM MOKa3aTeIeM
13 OnepupoBaTh MOHATUAMHU: JIOTapudM UYKCIa, AECATUYHBIC W HATypallbHbIC
' sorapumMbl
2 VYpaBHEHUs 1 HEPaBEHCTBA
2.1 [IpumensTh CBOWMCTBA CTENMEHM [UIsl TPEOOpa3OBaHUs  BBIPAKEHUH,




ONEepUpPOBaTh TMOHATUSAMHU: IIOKA3aTEIbHOE YpaBHEHHE W HEPaBEHCTBO;
pelaTh OCHOBHBIE TUIIbI TOKA3aTeIbHBIX YPABHEHUI U HEPABEHCTB

2.2

BoinonHATe mpeoOpa3oBaHUs BBIPAKEHUHM, COJAEp)KAIIMX Jorapudmsl;
ONEpUpPOBATh MOHATUSAMU: JIOTAPUPMHUUECKOE YpaBHEHHE M HEPABEHCTBO;
pelaTh OCHOBHBIE TUIIbI IOTapU(PMHUUECKUX YPAaBHEHUI U HEPABEHCTB

23

Haxonuts pemenus npocTennx TPUrOHOMETPUYECKUX HEPABEHCTB

24

OHepI/IpOBaTB MOHATUSIMH: CHCTEMa JUHEHHBIX ypaBHeHI/Iﬁ u eé PCLICHUC,
HCIIOJIB30BATh CUCTEMY JIMHEMHBIX ypaBHCHI/Iﬁ AJId pCIICHUA NPAKTUYICCKUX
3aaad

2.5

Haxoautb PCUICHUA HpOCTeI;'IIHI/IX CHUCTEM U COBOKYHHOCTGI;’I pairOHAJIbHBIX
ypaBHCHI/Iﬁ 1 HCPAaBCHCTB

2.6

MonenupoBaTh peanbHble CHUTyallud Ha s3bIKe anreOpbl, COCTaBIATh
BBIpQXXEHUS, YpaBHEHHS, HEPABEHCTBA U CHUCTEMBI MO YCIOBHUIO 3a/ayW,
HCCJIEIOBATh MMOCTPOSHHBIE MOJIENIN C UCTIOIb30BAaHUEM arlapara ajareopbl

@yHKIUU U TpaduKH

3.1

OnepupoBaTh MOHATUSMH: TepHOAMYECKass (DYHKIUSA, MPOMEKYTKH
MOHOTOHHOCTH (DYHKLHMH, TOYKH JKCTpeMyMa (yHKIMH, HauOoJsbliee H
HaMMEHbIIIee 3HAYCeHUs (QYHKIMKA HA TMPOMEXKYTKE; MCIOIb30BATh UX IS
uccnenoBanus (yHKIMH, 331aHHON TpapuKoM

3.2

OnepupoBaTh NOHATHAMM: TpapUKH MOKa3aTEIbHOH, JOrapupMHUUECKON U
TPUTOHOMETPUYECKHX (DyHKIMI; u300pakaTb HUX Ha KOOPIMHATHOM
IUIOCKOCTH U UCTIOJB30BATh JUIsl peIlICHHsI YpaBHEHHUI U HEPABEHCTB

33

N300pakaTh Ha KOOPAMHATHOMN IIOCKOCTH IpauKy JTMHEHHBIX YpaBHEHUM
U MCIIOJIb30BaTh UX Ui PELICHUs] CUCTEMBI JINHEHHBIX ypaBHEHUN

3.4

HcnonszoBath rTpaduku (yHKUMHA AJI8 UCCIEIOBAHMS TPOILIECCOB U
3aBHUCUMOCTEH U3 IPYTUX yUeOHBIX TUCIUILINH

Hagana maTemaTnueckoro aHaamsa

4.1

OnepupoBath MOHSATUSMU: HEMPEPbIBHAS (PYHKIIHS, TPOU3BOIHAS (QYHKIUH;
UCIIONB30BaTh T€OMETPUYCCKHA M (DPM3MUECKUN CMBICT TPOU3BOIHOW IS
pelIeHus 3a1a4

4.2

HaxonuTe  NMpoW3BOAHBIE  DJIEMEHTApPHBIX  (QYHKUUH,  BBIYUCIATH
IPOHU3BOJIHBIE CYMMBI, IPOU3BEACHHS, YACTHOTO (PYHKLIUH

4.3

Hcronp30BaTh  TMPOW3BOMHYIO U HWCCIEIOBaHHS  (QPYHKIMH  Ha
MOHOTOHHOCTb M 3KCTPEMYMBI, NPUMEHSTh pPe3yJIbTaThl HCCIEIOBAHUS K
HOCTPOCHUIO I'pahuKOB

44

Hcmons3o0BaTh MMPOU3BOAHYIO JJII HAXOXACHHA HAWITYy4dYIICrO PCIUICHUA B
IMPUKIaJHBIX, B TOM YHCJIC COOUUAJIBHO-OKOHOMHUYCCKUX, 3aJadax

4.5

OnepupoBaTh MNOHATHSAMH: IE€pBOOOpasHass M HHTErpaig; I[OHUMATh
reoMeTpUUYeCKUi U GU3NYECKUI CMBICIT UHTErpaia

4.6

HaxoauTte mepBooOpasHbie 3NIEeMEHTAPHBIX (QYHKIHUN, BRIYUCISATh UHTETPAT
no popmyne Herotona — JleiiOHuna




Pemrats IMPUKIAJHBIC 3aga4d, B TOM YHUCJIC COLMATIbHO-3KOHOMUYCCKOIo U

4.7
(GU3UIECKOro XapakTepa, CpeICTBAMH MAaTEMAaTHIECKOTO aHAIIN32a

IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUNA

Ko
1 Yucna v BBIYUCICHUS
Parmonaneuple  uncna.  OOBIKHOBEHHBIE M JECSATUYHbIE JpoOW, TPOLIEHTHI,
11 OecKOHEeUHbIE MepUoInUYecKrue Ipodu. ApudMeTHuecKue onepannuu ¢ pauoHaIbHBIMH
' qrcIaMu, TpeoOpa3oBaHus YUCIOBBIX BbIpakeHuil. [IpuMenenue npodeii u mporeHToB
JUISl peLIeHuUs IPUKIIAIHBIX 33/1a4 U3 Pa3IU4YHbIX OTPACIICH 3HAHUN U PEAIbHOU KU3HU
JlelicTBUTENbHBIE YnCia. PallnoHambHbIe M HppaAIlMOHANIbHBIE YHucia. ApudMeTHuecKue
1.2 | omepamuu ¢ JeMCTBUTENBHBIMU 4YHCIaMU. [IpuOMkE€HHBIC BBIYMCICHMS, IpaBUIIa
OKpYIJIEHUS, IPUKU/IKA U OLIEHKA PE3yJIbTaTa BBIYUCICHUMN
Crenens ¢ neibM nokasareneM. CranaapTHas popma 3aucu AeHCTBUTEIBHOTO YUCTIA.
1.3 Hcnonb3oBanue noaxofsied GopMbl 3amucu JEHCTBUTENbHBIX YHCEN AJIS peIIeHUs
IIPAKTUYECKUX 3a7ja4 U MPEJCTABICHUS JAaHHbBIX
L4 ApupmMernuecknii KOpeHb HATypaJibHOW cTeneHu. JlelcTBus ¢ apudmeTHdaecKumMu
) KOPHSIMM HaTypajJbHOU CTCIICHH
L5 CuHyCc, KOCHMHYC U TaHI'€HC YHCJIOBOTO aprymMeHTra. ApKCHHYC, AapKKOCHHYC,
ApPKTAaHI'€HC YHUCIOBOTO apryMeHTa
2 YpaBHEHHUsI U HEPABEHCTBA
2.1 ToxnecTBa U TOXJIECTBEHHbIE IPe0Opa30BaHUs
’9 ITpeoOpa3oBaHue TPUrOHOMETPUUECKUX BbIpaxkeHUH. OCHOBHBIE TPUTOHOMETPUYECKHE
’ hopmybI
)3 VYpaBHeHHE, KOpeHb YypaBHEHHs. HepaBeHCTBO, pelleHHe HepaBeHCTBA. Meron
UHTEPBAJIOB
2.4 | Pemenue nenbix U JpoOHO-pALIMOHAIBHBIX YPAaBHEHUH 1 HEPABEHCTB
2.5 Pemrenre nppaloHaIbHBIX YPAaBHEHUN U HEPABEHCTB
2.6 | Pemenue TpUrOHOMETPUYECKUX YPaBHEHUI
57 IIpuMeHeHne ypaBHEHUI U HEPABEHCTB K PEILICHUIO MaTEMaTUYECKUX 3aJa4 U 3a]a4 U3
' pa3IUYHBIX 00J1acTel HAYKU U PEATbHON KU3HH
3 OyHKIMH U TpaduKH
31 @Oyukius, crnocodbl 3amanus ¢yHkuumu. I'paduk Qyskmun. B3ammbHO 0OpaTHBIE

byHKIIUN




39 OGmactp ompenesieHHsT W MHOXKECTBO 3HaueHWd QyHKuuu. Hymm QyHKIun.
’ [TpoMexyTKH 3HAKOIOCTOSIHCTBA. YETHBIE U HEUETHBIE (PyHKUINN
33 CrenenHast GYHKIVSI ¢ HATYpaJIBHBIM W IIEJIBIM TOoKa3aTesneM. EE€ cBolicTBa u rpaduk.
' CgoiicTBa 1 rpaduK KOpHSI 71-0¥ CTETICHU
34 Tpuronomerpudeckasi OKpPYKHOCTb, OIPEICICHHE TPUTOHOMETPHUSCKUX (YHKITUI
' YHCIIOBOTO apryMeHTa
4 Hauana maremaTnueckoro anannsa
41 [TocnenoBarenbHOCTH, CMOCOOBI  3aJaHus MocleAoBaTelnbHOCTEl. MOHOTOHHbBIE
’ MIOCJIEI0BATEIbHOCTH
Apudmernueckass ¥ TeOMETpUYECKas TMPOTpeccur. beckoHeuHo yObIBaromas
4 | TeoMeTphueckas Mporpeccus. Cymma OeckOoHEYHO YOBIBarOIIEd TIeoMeTpUYeCcKOn
' nporpeccuu. PopMyna CI0XKHBIX IPOLEHTOB. VCNonap30BaHME NPOrpecCHH IS
pelIeHus peasIbHbIX 3a7a4 MPUKIIAJHOTO XapaKTepa
5 MHoOkecTBa U JOTHKa
MHoxecTBO, omnepauuyd HajJ MHokecTBamu. Jluarpammbel Oiinepa — BenHa.
5.1 [IpuMeHeHHe TEOPETHKO-MHOKECTBEHHOIO ammapara Juisi OINUCAaHUS peajbHBIX
MIPOLIECCOB U SIBIICHUH, P PEIICHUH 33/1a4 U3 IPYTUX YICOHBIX MPEIMETOB
5.2 Omnpenenenue, Teopema, CIeACTBUE, 10KA3aTEIbCTBO
11 KJIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHUS
1 Yucna 1 BBIYUCICHUS
1.1 Harypanbnblie u nensie yncna. [IpusHaku e1MMOCTH HETbIX YUCEe
1.2 Crenenb ¢ palMoOHaNbHBIM MOKa3aTeneM. CBONCTBA CTEIIEHU
1.3 Jlorapudwm yucna. /lecaTnunbie U HaTypaJIbHBIC JOTapUPMBbI
2 YpaBHEHHUsI 1 HEpABEHCTBA
2.1 [IpeobpazoBaHne BBIpaKEHHIA, COACPIKALINX JIOTAPU(DMBI
2.2 [IpeoGpaszoBanue BbIpaKEHUI, COAEPIKAIINX CTENIEHHU C pallMOHATBHBIM MTOKa3aTeIeM
2.3 [IpuMepbl TPUTOHOMETPUYECKHX HEPABEHCTB
24 [TokazaTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs U HEpaBEHCTBA
26 Cucrembl TUHEHHBIX ypaBHEHUN. Pemenue npukiaaHbix 33124 C IOMOIIbIO CUCTEMBbI
' JIMHEWHBIX YPaBHEHUH
2.7 Cuctembl 1 COBOKYITHOCTH PallMOHAIbHBIX YPAaBHEHUN U HEPABEHCTB
)3 [IpuMeHeHne ypaBHEHHI, CUCTEM M HEPABEHCTB K PEIICHUI0 MaTEeMAaTUUECKUX 3a7a4
’ W 3371a4 U3 Pa3IMYHBIX Oo0sacTell HAyKH U peaibHOM KU3HU
3 DyHKIUH U TpaQUKH




Oynkius. [lepuoanyeckne ¢ynknun. I[IpoMexyTkm MOHOTOHHOCTH —(DYHKIIUH.

3.1 MakcumMyMbl ¥ MHUHUMYMBI (yHKOEH. HanOosplee W HawMeEHbIIee 3HAYEHUE
(yHKIIMY Ha IPOMEKYTKE

3.2 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku

33 [Toka3zarenbHas u norapudmMuyeckas GyHKIUU, X CBOHCTBA U TpaUKH

3.4 Hcnonp3oBanue rpagukoB GyHKIUH 11 pEIICHHUS YPAaBHCHUM U THHEHHBIX CHCTEM
HcnonwszoBanue rpadukoB GyHKIIUN 711 UCCIIETIOBAHUSI TIPOIIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpbI€ BO3HHUKAIOT MPU PEUICHUM 3a]a4y U3 JPYTruX Y4ueOHBIX MpPeIMETOB U
peaTbHOM KU3HU

4 Hauana matemaTn4eckoro aHaiamnsa

4.1 HenpepoiBHble pyHKIMU. METOA HHTEPBAJIOB JJIs pEIIEHUs] HEPABEHCTB

4.2 [TpownsBoanHas ¢hynkumu. ['eomeTpuueckuii 1 PU3NUECKHUI CMBICT TIPOU3BOTHON

43 [IpousBonHbie 3neMeHTapHBIX (QyHKUUNA. DOpMyINIbI HAXO0XKAEHUS TMPOU3BOIHOM

’ CYMMBI, IPOU3BEICHHS U YACTHOTO (YHKIIUI

[IpumeneHnne nPOM3BOTHONW K HCCIENOBaHMWIO (YHKIMA Ha MOHOTOHHOCTh H

4.4 9KCTpeMyMbl. HaxoxaeHne HamOOoIbIIero W HAaMMEHBIIErO 3HA4YEeHUS (YHKIUU Ha
OTpe3Ke
[IpumeHeHne NpoM3BOJHON Ui HAXOXAECHUS HAWIYYILEro pEeLIeHUs B MPUKIIAJIHbBIX

4.5 3ajavax, JUId ONpEeAeNiCHUs CKOPOCTH Tpoliecca, 3aJaHHOro (opMyJod WM
rpaduKom

4.6 IlepBooOpa3nas. Tabiuna nepBooOpasHbIX

47 Wurerpain, ero reoMeTpudeckuii 1 pU3NUEcCKuil cMbIci. Brlunciaenue uHTerpana mno

dhopmyne Hetotona — JleiiOnua




IMPOBEPAEMBIE HA ET'D IIO MATEMATHUKE TPEBOBAHUS K PE3YJIbTATAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM MNPOI'PAMMBI CPEJTHEI'O
OBHIEI'O OBPA3OBAHUA

Kon
NMpoBePsIeMOro
TpeOOBaHUs

IIpoBepsiemble TPeGOBAHUS K MPEIMETHBIM Pe3yJIbTATAM OCBOECHHS
OCHOBHOIi 00pa30BaTe/ILHOI MPOrPaMMBbI CPEIHET0 00IIIETr0
o0pa3zoBaHus

Bnagenne MeronaMum J0Ka3aTeNbCTB, aJrOPUTMAMM pPEIIECHUs 3a]ady;
yMeHHe (GOpMyJIMpPOBAaTh M ONEPUPOBATH MOHATHUSAMU: OIpENEICHHE,
aKcuoMa, TEeOopeMa, CIE/ICTBUE, CBOWCTBO, INPHU3HAK, J10KAa3aTeJIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIHUPOBKH; MPUMEHSTh MX; YMEHHE (OPMYIHPOBATH
o0paTHOE€ M NPOTHUBOMNOJIOKHOE YTBEPXKICHHE, NMPUBOAUTH NPUMEPHI U
KOHTPIIPUMEPHI, HUCIOJIb30BaTh METOJ MaTEMaTHMYECKONM MHIYKIWH,
MIPOBOAMTH JI0Ka3aTeIbHbIE PACCYKICHHS MPU PELICHUH 3aja4, OLEHUBATh
JOTUYECKYI0  TPAaBUJIBHOCTb  PAcCyXKIACHMH; YMEHHUE OIEpUpOBATH
MOHSTUSIMHU: MHOKECTBO, IOJMHOKECTBO, OINEpallMd HaJ MHOXECTBaMH;
YMEHHE HCHOJb30BaTh  TEOPETUKO-MHOKECTBEHHBIM  ammapar s
OIHMCaHUs PeajbHBIX MPOLIECCOB U SBJICHUHN U NPHU PEIICHUU 3a]a4, B TOM
qucie U3 JIPyTUX y4yeOHBIX MPEIMETOB; YMEHHE ONEPUPOBATh NOHATHIMMU:
rpad, cBsI3HBIN Tpad, 1epeBo, LUK, rpad Ha INIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMMCHIBATh Tpadbl pa3iInYHBIMU CIOCOOAMM; MCIIONB30BaTh rpadbl Mpu

PCUICHUHU 3a/1a4

YMeHue omnepupoBaTh HOHATHAMM: HATypalbHOE 4YHCIO, LEJI0e YHCIO,
CTETIeHb C LEJIBIM MOKa3aTeNeM, KOPEHb HATYPaJbHON CTETeHH, CTETICHb C
palMOHABHBIM TOKA3aTeNleM, CTENEeHb C JAEHCTBUTEIBHBIM MOKa3aTeNeM,
jgorapupM UHUCIA, CHHYC, KOCHHYC M TaHTEHC IPOU3BOJBHOTO YHUCIA,
OCTaTOK II0 MOAYJIIO, PAIMOHAJIBHOE 4YHCJIO, HMPPALMOHAIBHOE YHCIIO,
MHOXECTBAa HATYpaJbHbBIX, LEJbIX, PAlHOHAIBHBIX, JICHCTBUTEIBHBIX
YHCeNT, YMEHHE HCIIOB30BaTh MPU3HAKHU JCTUMOCTH, HAUMEHBIIHA OO
JEIUTEeNIb W HaWMeHblIee oO0liee KpaTHOe, airoput™M EBkimuna npu
pelIeHnH 3a/1a4; 3HAKOMCTBO C Pa3JIMYHBIMH TO3UIMOHHBIMU CHCTEMaMH
CUHUCIICHHUS; YMCHHE BBITIOIHATH BHIUMCICHHE 3HAYCHUH U TPe0oOpa3oBaHUs
BBIPQ)KEHUI CO CTemeHsAMH M Jorapupmamu, npeoOpa3oBaHus APOOHO-
pallMOHANIFHBIX ~ BBIPAKEHWH; yMEHHE  ONEPHpPOBATh  TOHATHAMU:

HOCICI0OBATCIIbHOCTD, apI/I(I)MeTI/ILIeCKaH Iporpeccus, TreoOMCTPpHUICCKAI




nporpeccusi, OECKOHEYHO YOBbIBAIOIIAass I€OMETpUYECKass IPOrpeccus;
YMEHHME 3a/aBaTh IIOCIEAOBATEIBHOCTH, B TOM 4YHCJIE C IOMOILBIO
PEKYpPpPEHTHBIX (POpMyII; yMEHHUE ONEPUPOBAThH MOHATHAMU: KOMIUIEKCHOE
YHUCIIO0, CONPSOKEHHBIE KOMIUIEKCHBIE YHMCIA, MOAYJIb U apryMEHT
KOMIUIEKCHOTO  4YHcia, (opmMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TPUTOHOMETpPUYECKass U anreOpanyeckas), yMeETh
NPOU3BOUTH apu(pMETHYECKHE JEHCTBHS C KOMIUIEKCHBIMH UHCIIAMU;
MIPUBOIUTH TIPUMEPHI MCIIOJIb30BAHHS KOMIUIEKCHBIX YHCEN;, ONepUPOBAThH
NOHATHAMM:  MaTpuma 2x2  wu  3X3, ONpeaenuTeNlb  MaTpHIbI,

FeOMeTpI/I‘IeCKI/Iﬁ CMBICJI OIIPCACIINTECIIA

YMeHne onepupoBaTh MNOHATHAMH: PalHAOHAIbHBIE, HPPALHOHAIbHBIC,
NoKa3aTesbHbIe, CTENEHHbIE, JOrapupMuUUecKre, TPUTOHOMETPUUECKUE
YpaBHEHUs M HEPaBEHCTBA, MX CHUCTEMBI, YMEHHE OIEPUPOBATH
MOHATUAMM: TOXJECTBO, TOXKJECTBEHHOE IpeoOpa3oBaHME, ypaBHEHUE,
HEPaBEHCTBO, CHCTEMa YPAaBHEHUH M HEPABEHCTB, PAaBHOCWIBHOCTH
YpaBHEHUH, HEPABEHCTB M CHCTEM; YMEHHME penlaTb YpaBHEHHS,
HEPAaBEHCTBA M CHUCTEMBl C IOMOIIBIO pPa3JIMYHBIX IPUEMOB; pELIATh
YpPaBHEHUs, HEPAaBEHCTBA W CHCTEMBl C I1ApaMETPOM; IIPUMEHSATH
YPaBHEHHMsI, HEPABEHCTBA, MX CHUCTEMBI JUI1 PELICHUS MaTEMaTHYECKHUX

3aj71a4 M 3a]1a4 U3 Pa3UYHbIX 00JacTel HAyKU U peabHON KU3HU

YMeHue omnepupoBaTh TOHATHAMH: (YHKIHS, YETHOCTh (YHKIINH,
NEPUOJIMYHOCTh (DYHKIMM, OTPAHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
(byHKUIMHU, SKCTpeMyM (YyHKIUHM, HauOojbllee M HaMMEHBIIEE 3HAYCHUS
(GYHKIMM Ha TPOMEXYTKE, HETpepbIBHAs (YHKIIUS, aCUMOTOTHI rpaduka
¢byHKIMHU, TepBas ¥ BTOpas MPOU3BOAHAS (DYHKIMH, T€OMETPHUUECKUI U
¢u3nvecKkuii CMBICT TPOU3BOAHOHM, TEepBOOOpasHas, ONpeAeIEHHbIN
MHTErpai; yMEHHME HaXOAWThb AaCHUMITOThI Tpaduka (QyHKUUH; yYMEHHE
BBIUUCIATh  NPOM3BOJHBIE  CYMMBI, ITPOU3BEIEHHUS, YAacTHOIO U
KOMIO3ULUK (YHKIMHA, HAaXOAWUTh ypaBHEHHME KacaTelbHOM K rpaduky
(GyHKIMU; yMEHHME HAaXOOUTh MPOHM3BOJHBIC 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHE HCIOJIb30BaTh IPOU3BOJIHYIO JJIsi HUCCIEIOBaHUS (QYHKIMM,
HaxXoAuTh HauOOJbIIME W HAaUMEHbIIUE 3HA4YeHUs (YHKIMHA; CTPOUTH
rpadMKd MHOTOYJICHOB C HCIIOJB30BAaHMEM amrapara MaTeMaTHYeCKOTo
aHalIu3a; MPUMEHATh MPOU3BOAHYIO U1 HAXOXKJICHHsS HAaWIy4dIlIero
pelleHrss B IPUKIAIHBIX, B TOM YHCJIE COLUAIBHO-3KOHOMUYECKUX U

(bU3HYeCKUX 3a/adax; HaXOJIUTh IUIOMAAU U 00BEMBI (PHUTYp C TOMOIIBIO




HHTCrpaaa; MNpUBOAUTL HNPHUMEPLI MATECMATHUYCCKOIO MOACITIUPOBAHUA C

NOMOIIBIO AU epeHInanbHbIX YpaBHEHUH

YMeHue onepupoBaTh HOHATHAMU: Tpauk GyHKIMH, oOpaTHas QyHKIuS,
KOMIO3UIMS (QYHKIMM, nuHeWHas GyHKOUS, KBaApaTU4Has (QyHKUUSA,
panMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKHE
¢byHKIMH, OOpaTHBIE TPUTOHOMETPHUYECKHE (YHKIWH, TOKa3aTelbHas |
norapupmuueckass (QyHKIMH; yMEHUE CTPOUTh TpapUKd H3YUEHHBIX
GyHKUMH,  BBINOJHATH  TpeoOpa3oBaHust  rpadukoB  (GYyHKUHH,
UCMOJb30BaTh TPa(UKKU U1 U3yYEHHs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734y U3 JAPYrMX Yy4eOHBIX NpeAMETOB M 3a1ad U3 peaybHOU
KU3HH, BBIpOXKaTh (OPMYJIaMH 3aBHCHMOCTH MEXIy BEIWYHHAMU;
UCIOJIb30BaTh CBOMCTBAa W Trpaduku (QyHKIMHA Ui pelleHus ypaBHEHUH,
HEpaBEHCTB M 3aJay C IapaMeTpaMH; M300pakaTb Ha KOOPAMHATHOMN

IJIOCKOCTH MHOKECTBA PEIICHUN ypaBHEHUH, HEPABEHCTB M UX CHUCTEM

YMeHue pemarbh TEKCTOBBIE 3a7aud pPa3HBIX TUMOB (B TOM 4YHCIE Ha
MPOLICHTHI, AOJIU U YacTH, HA JBWXKEHHUE, pabOTy, CTOUMOCTh TOBApOB U
YCIIyT, HAJIOTH, 33Jja4d U3 00JIACTH YNpaBICHUS JUYHBIMH U CEMEHHBIMU
(uHAHCAMM); COCTaBIISTh BBIPAKECHUS, YPABHEHHS, HEPABEHCTBA U UX
CHUCTEMBl IO YCJIOBHIO 33Jaud, HCCIEJOBATh IOJYYEHHOE pELIEHUE U
OLICHMBATh IMPaBAOINOJ0OHOCTh pPE3YyJIbTATOB; YMEHUE MOJEIUPOBATH
peanbHBIE CHUTYyallMd Ha S3bIKE MAaTEMAaTHUKH; COCTaBISATH BBIPAKEHMUS,
ypaBHEHHUS, HEPABEHCTBA M UX CUCTEMBI 110 YCIOBUIO 3a/1a4M, UCCIIEA0BATh
MOCTPOCHHBIE ~ MOJEIM C  WCIOJB30BAaHUEM  ammapara  anreopsl,

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMeHHue onepupoBaTh MOHATHAMH: CpelHee apu(pMEeTHYECKOe, MEIHUaHa,
HauOoJbIllee U HAUMEHbBIIIEe 3HAUCHUS, pa3Max, AUCIIEPCUs, CTAaHIAPTHOE
OTKJIOHCHHE YHCIIOBOTO HAOOpa; YMEHHE H3BJICKaTh, WHTCPIPETHPOBATH
MH(POPMAILIKIO, TIPECTABICHHYIO B Ta0IMIaX, HA JAUarpammax, rpadukax,
OTPaXKAOIIYI0 CBOMCTBA PEABHBIX MPOIECCOB W SIBJICHHUIA, TIPEICTABISTH
nHpOpMaIMi0O C TOMOIIBID TabNWIl ®W JAWarpaMM; HCCIIEI0BaTh
CTaTUCTHUYCCKHUEC OAaHHBIC, B TOM 4YHUCIC C HpI/IMeHCHI/IeM rpaq)nqecxnx
METOA0B U BJICKT];)OHHI)IX Cpe)ICTB; rpa(i)nqecm/l ucciaeaoBaTb COBMECTHBIC

Ha6J'IIOI[eHI/I}I C MIOMOLIbIO JuarpaMm pacCCuBaHUA U JIMHEMHOMN perpeccuun

YMeHue onepupoBaTh IOHATUAMM: CIy4YaWHBIA OIBIT U CIy4alHOe
COOBITHE, BEPOATHOCTb CIIy4alHOTO COOBITHS; YMEHHE BBIYHUCIATH

BCPOATHOCTL C€ HCIIOJIL30BAHHCM rpa(bnqecm/lx MCTOJOB, IIPHMCHITH




(GopMyJbl CIOXKEHUS W YMHOXKEHHUS BEPOSATHOCTEH, (HOpMyJy IOJIHOM
BEpOSATHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (QaKTHl U (GOPMYIIBI,
OLICHHMBATh BEPOSTHOCTU pealbHBIX COOBITHI; yMEHHE OIEepPUpPOBATh
MOHATHAMM:  ClIy4aiiHas BEIMYMHA, paCHpPElEIICHHE BEPOSATHOCTEH,
MaTEeMaTHUYeCKOe OXHJaHUE, IUCHEpCHUs U CTaHJApPTHOE OTKJIOHEHUE
CllyyallHOM  BEJWYMHBL, (YHKLUMU pacnpeieieHus U IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTENbHOIO0 U HOPMAJILHOTO paclpee/iCeHuil; yMEHUE
UCIIOJIb30BaTh CBOMCTBA M3YUYEHHBIX pacHpe/eeHU Ui pelleHus 3a1ady;
3HAaKOMCTBO C MOHATHUSAMH: 3aKOH OOJIBIIMX YHCEN, METOJbl BEIOOPOUHBIX
UCCIIEIOBAaHUM; YMEHHE NPUBOIAUTH IPUMEPHI MPOSBICHUS 3aKOHA
OOoNBUIMX 4YHMCET B MPHUPOIHBIX M OOLIECTBEHHBIX SBJICHUSAX; YMEHHE
ONIEpUPOBATh MOHATHAMH: COYETAHUE, NEPECTAHOBKA, YMCIIO COYETaHUM,
YUCIO  NEPecTaHoBOK; OmHOM  HplOTOHA; yMeHHMe  NPUMEHATh
KOMOMHATOpHbIE (aKTbl U PACCYKICHUS Ul pEIleHUs 3a7ay; OLIEHUBATh
BEPOSTHOCTH PEAJbHBIX COOBITHI; COCTABISATh BEPOSITHOCTHYIO MOJENb U

HHTCPIIPECTHPOBATDH HOHy‘IGHHLIﬁ pe3yiibTat

YMeHHue omnepupoBaTb IMOHATUSAMH: TOYKA, MpsAMas, IUIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEIUYNHA YTJa, IJIOCKUN YIroJl, IBYIPaHHbIN
yroJ, TPEXTPaHHBIM YroJj, CKPEeIUBAIOIIUECS NPAMbIE, MApaIEIbHOCTh U
NEPpNCHAUKYIISIPHOCTD TIPAMBIX U HHOCKOCTeﬁ, Yroja MExKAay IMpsIMbIMH,
Yroln MeXAy NpsAMOM M IUIOCKOCTBIO, YIOJI MEXAy IUIOCKOCTAMH,
paccTositHue OT TOYKM [0 IUIOCKOCTH, PACCTOSHUE MEXAY IPSIMBIMU,
pacCTOsTHUE MEXKy IJIOCKOCTSMH; YMEHHME HCIIOJIb30BaTh IPU PEIIECHUN
3aJjady U3yuyeHHbIE (aKThl U TEOPEMbl IUIAHUMETPUH; YMEHHME OLIEHUBATh
pa3Mepbl OOBEKTOB OKPYKAIOIIET0 MHpPa; CTPOUTh MaTeMaTHYECKue
MOJEIM C IIOMOIIBK0 TE€OMETPUYECKMX IIOHATUNA M BEIWYMH, pelaTh

CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aJa4U
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YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAb (GUTYpBI, 00BEM (QUTYDHI,
MHOTOTPAaHHHK, TPaBWIbHBI MHOTOTPAaHHHK, CEYEHHE MHOTOTPAaHHHKA,
Ky0, mapajienenurnes, OpuU3Ma, NHUpaMuia, (uUrypa M IOBEPXHOCTb
BpalleHus, IWIMHIAP, KOHYC, Imap, cdepa, miomanb chepsl, III0MaIb
MOBEPXHOCTH THPAaMUAbI, NPU3MBI, KOHyCa, LWIMHApA, O0BEM KyoOa,
NPSMOYTOJBHOTO TapauleienuIiea, NUPAaMHUIbI, TPHU3MBI, LWIMHIPA,
KOHyCa, IIapa, pa3BEPTKa MOBEPXHOCTH, CEUYEHHsS KOHyCa W LWIMHApA,
napajjieibHple OCH WJIM OCHOBAHHUIO, CEUEHHE IIapa, IUIOCKOCTb,

Kacaromascs C(bepm, HUIMHAPpA, KOHYCA, YMCHHE CTPOUTH CCYCHHC




MHOTOTpaHHHMKa, M300pa’kaTh MHOTOTPAHHUKH, (DUTYpPHI U TOBEPXHOCTHU
BpAILIEHUs, UX CEYEHUs, B TOM YHUCJIE C TIOMOILBIO JIEKTPOHHBIX CPEICTB;
yMEHHE MPHUMEHSTHh CBOMCTBA I€OMETPUYECKUX (UTYp, CaMOCTOSTEIHHO
(dbopMyIIUpOBaTh ONpeAeNeHUs] U3y4yaeMbIX (PUTYp, BHIABUTATH TUIIOTE3BI O
CBOWCTBaX M MpPHU3HAKAX T€OMETPHUECKUX (Uryp, OOOCHOBBIBATH WIIH
OlpoBepraTb HX; YMEHHE TMPOBOAUTH Kiaccupukanui Quryp 1o
pa3NUYHBIM TPU3HAKAM, BBIIOIHATH HEOOXOJUMBIE JIOTIOJHUTEIIBHBIC

MTOCTPOCHUS

11

YMeHue onepupoBaTh MOHSTUSAMM: JBHKEHHE B  IPOCTPAHCTBE,
napajuieJbHbI MepEeHOC, CUMMETPHsI Ha IUIOCKOCTH M B MHPOCTPAHCTBE,
MOBOPOT, MpeoOpa3oBaHuEe TOMO00MS, TMOJ00HbIE (QUTYPBI, YMEHHE
pacro3HaBaTh paBHbBIE U MOJOOHBIE (UTYPBL, B TOM YHCJIE B MPHUPOJE,
HCKYCCTBE, apXUTEKTYpe; UCIOJIb30BATh T€OMETPUUECKUE OTHOIICHUS MPHU
pelIeHnr 3a]a4y; HaXOJWUTh T'€OMETPUYECKHE BETUYMHBI (JJIMHA, YTOJ,
wIomaab, 00bEM) NpU PEIIeHUH 3a/1a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U
u3 peanLHoﬁ KN3HU, YMCHUC BBIUYUCIIATH TCOMETPHUYCCKUE BCINMYHNHBI
(nmuHA, yroy, TIIOIMAgh, OOBEM, IUIOIIAAL TOBEPXHOCTH), HCIOJIB3YS
HN3YYCHHBIC (bOpMy.HI)I U MCTOAbI, B TOM YHCJIC. ILIOINAJb ITOBCPXHOCTHU
MUpaMubl, MPU3MBI, KOHYCa, LWIMHIpA, IJoans chepsl; o0bEM Kyoa,
MNpAMOYTOJIBHOIO  Mapajuiejiciurcaa, IMupaMuabl, I[IPU3MbI, NOUJIWHAPA,

KOHYcCa, IlIapa; yMEHHE HAXOUTh OTHOIIIEHUE 00BEMOB TTOTI00HBIX (hHUTyp

12

YMeHne onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CHCTEMa KOOPAMHAT,
BEKTOP, KOOPAMHATHI TOYKH, KOOPJAWHATHI BEKTOpa, CyMMa BEKTOPOB,
MPOM3BEACHNE BEKTOpa HA YHWCIO, pPa3oKEHHWE BEKTOpa Mo Oasmucy,
CKaJspHOE TMPOU3BEACHHE, BEKTOPHOE MPOU3BENEHUE, YTOJN MEXIY
BEKTOPAMH, YMECHHE HCIIOIH30BaTh BEKTOPHBIA M KOOPJMHATHBIA METO]I

AJI1 peIICHUA T'COMETPHUICCKUX 3a/1a1 U 3aJla4 APYTUX y‘le6HBIX npeaMCTOB

13

YMeHue BbIOMpATh MOIXOANIANA METO JIJIS PEIICHUS 3a1a9u; TOHUMaHUE
3HAYUMOCTH MATEMATHKH B W3yYEHUW TPUPOIHBIX M OOIIECTBEHHBIX
MPOIIECCOB U SIBJIICHWM,; YMEHHE pAaclo3HaBaTh IMPOSIBJICHUE 3aKOHOB
MaTEMaTHKU B MUCKYCCTBE, YMEHUE MPUBOJUTH IPUMEPHl MATEMATUYECKUX

OTKPBITUH POCCUMCKON 1 MUPOBOM MaTEMaTUYECKON HAyKN




NEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMbBIX HA EI'D 11O
MATEMATHKE

Kon

ITpoBepsieMblii 3JIeMEHT COACPKAHUS

Yucia U BEIYHCIIEHUS

1.1

HaTypaJ'II)HBIe " LECJIbIC YHCIa. HpI/IBHaKI/I JCIINMOCTH LCIIBIX YHUCEII

PauunoHansHBIE 4YHCIHA. OOBIKHOBCHHEIC U JACCATHYHBIC ,[[pO6I/I, IMPOLCHTEI,

h2 OecKOHEeYHbIe TIepruoAnYecKue apoodu
13 Apudmernueckuit KOpPEHb HaTypaJIbHON CTEIICHHU. HenictBus c
' apu(METHYECKUMH KOPHAMHU HATypaJIbHOU CTETIEHU
1.4 Crenenp ¢ nenpiM nokazatesneM. CTENeHb C palMOHAIBHBIM IOKa3aTEIeM.
' CBolicTBa CTENIEHU
L5 CuHyc, KOCHMHYC M TaHICHC YHCIIOBOI'O aprymMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHI€HC YHUCIOBOIO apryMeHTa
1.6 Jlorapudm uucna. [lecaTuunbie 1 HaTypabHBIC JOTapUPMBbI
JeiicTBuTenpHble uucia. ApHUPMETHYECKHE OIEpalud ¢ JIeHCTBUTEIbHBIMU
1.7 yucinaMu. [lpuGmuxk€HHble BBIYMCICHUS, MpaBUia OKPYTJICHUS, MPUKUAKA U
OLICHKA PE3yJIbTaTa BEIYUCICHUI
1.8 [IpeobOpazoBanue BhIpaKeHUH
1.9 KommuiekcHbie uncna
2 VYpaBHEeHUs U HEpABEHCTBA
2.1 Lenbie 1 IpOOHO-palIMOHANBHBIE YPAaBHEHUS
2.2 HppanmoHanpHble ypaBHEHUS
23 TpuronomeTprudyeckue ypaBHEHU
24 [Toka3arenbHble U JorapuMuyeckue ypaBHeHUs
2.5 I{enble 1 1pOOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HppauuroHanbHbIE HEPABEHCTBA
2.7 [TokxazarenbHble U JIOrapu(PMUUECKHE HEPABEHCTBA
2.8 TpuroHomeTpruuecKkue HEPaBEHCTBA
2.9 CucreMbl ¥ COBOKYITHOCTH YPaBHEHUN U HEPABEHCTB
2.10 VYpaBHEHHUs, HEPAaBEHCTBA U CUCTEMBI C ITapaMeTPaMH
2.11 Marpuiia cucTeMbl JTUHEUHBIX ypaBHEHUH. ONpeieTuTeb MaTPUIIbI
3 OyHKIUU U TpaduKu




@Oyukmus, crmocoOwl 3ananus GyHKIUH. ['paduk Gyaknun. BzaumHo oOparHbie

> ¢bynkunu. YétHble 1 HeuéTHble pyHKuuU. [lepuoanyeckue GyHKIMU
OO6nacTe ompeneneHuss U MHOXECTBO 3HadeHW#M GyHkumu. Hymu dyHKImm.
) [TpoMeXyTKM 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (DYHKIIHH.
' Maxkcumymbl 1 MUHMMYMbI (GyHKIMU. HanGombliee M HauMeHbIllee 3HAUYEHUE
(GYHKIMU Ha TPOMEKYTKE
13 CrenenHas (yHKIMS C HaTypajJbHBIM M IIeNbIM Ioka3ateneMm. EE€ cBoiicTBa u
. rpaduk. CBoiicTBa U TpadUK KOPHS 1-0i CTETICHU
34 Tpuronomerpuueckue GyHKINHU, UX CBOHCTBA U rpaduKu
3.5 [Toka3zarenbHas u norapupmuueckas GyHKIMH, X CBOHCTBA U TpapUKH
316 Touku paspbiBa. AcumnTorhl rpapukoB ¢yHKuuid. CBoiicTBa (QYHKIMH,
. HENPEPBIBHBIX HA OTPE3KE
3.7 ITocaenoBaTeabHOCTH, CIIOCOOLI 3a1aHUS TTOCIIEA0BATEILHOCTEN
3.8 Apudmernueckass M reomerpudeckas nporpeccuu. Popmyna  CI0XKHBIX
' IIPOLIEHTOB
4 Hauana maTemaTuueckoro aHaimsa
4.1 [TpousBonHas GyHkuu. [Tpon3BoIHBIE SIEMEHTAPHBIX (PYHKLIUH
[IpuMeHeHHEe TPOU3BOMHOW K HCCIENOBaHMIO (PYHKIMI Ha MOHOTOHHOCTH U
4.2 sKCTpeMyMbl. Haxoxnenne HanOoJbIIEro U HAUMEHBILEro 3HaYeHUs (YHKLUU
Ha OTpe3Ke
43 [TepBooOpasnas. MaTETpan
5 MHoxecTBa U JIOrHKa
5.1 MHo:xecTBO, onepanuu HaJ MHOKecTBaMH. J{narpammsl Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB U cTaTUCTHKA
6.1 OnucarenpHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomOunaropuka
7 I'eomerpus
7.1 @urypsl Ha IIIOCKOCTH
7.2 [IpstMble U MJIOCKOCTH B IPOCTPAHCTBE
7.3 MHOrorpaHHuKu
7.4 Tena 1 MOBEpXHOCTH BpAILICHUS




7.5

KOOp,Z[I/IHaTBI H BCKTOPbI
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