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MNOACHUTEJIbBHASA 3AIINCKA

PaGouas mporpamma yueOHOTO Kypca «Anrebpa u Hadajla MaTeMaTHIECKOTO
aHanu3a» 0azoBoro ypoBHs st oOydaromuxcs 10 —11 kimaccoB paspaborana Ha
ocHOoBe DeiepanbHOTrO roCyAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPETHETO
oOmero oOpa3oBaHus, C YYETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
NPEIBABISICMBIX K MAaTeMaTHYeCKOMY OOpa30BaHHIO, W TPATUIIMA POCCHUHCKOTO
oOpa3oBanus. Peanmuzanus mporpaMMbl OOECIIEUYMBAET OBIAJICHUE KITFOYCBBIMU
KOMITETCHIIUSIMH, COCTaBIISIOIIMMH OCHOBY JIJISI CAMOPA3BUTHUS M HEMPEPHIBHOTO
o0pa3oBaHwsl, MEIIOCTHOCTh OOMIEKYIHTYPHOTO, JIMYHOCTHOTO M TIO3HABATEIHLHOTO
Pa3BUTHS JIMYHOCTH O0YYarOIIUXCS.

HEJA U3YYHEHUSA YYEBHOI'O KYPCA

Kypc «Anrebpa u Hauana mMaTeMaTHYECKOTO aHAIIW3a» SBIAETCS OAHUM M3
HaumOoJiee 3HAYMMbIX B MPOrpaMME€ CTaplIed IIKOJIbI, MOCKOJIbKY, C OJHOMU
CTOPOHBI, OH OOECIEYMBAET HHCTPYMEHTAIbHYIO 0a3y Uil HW3y4eHUs BCEX
€CTECTBEHHO-HAy4YHbIX KYpPCOB, a C JIPYrod CTOPOHBI, (POPMHUPYET JIOTHUYECKOE U
abCTpaKkTHOE MBIIIJIEHUE Yy4YalluXcsd Ha YPOBHE, HEOOXOIUMOM i OCBOEHUS
KypcoB HWH(GOpPMaTHKH, OOIECTBO3HAHUS, HCTOPUU, CIOBECHOCTH. B pamkax
JAHHOI'O KypCa y4alllMecs OBJAJEBAIOT YHUBEPCAIBHBIM SI3BIKOM COBPEMEHHOU
HayKH, KOTopas (OpMyJIHPYET CBOM JIOCTHXKEHUSI B MaTeMaTHUYECKOil opme.

Kypc anrebpbl u Hayan MaTeMaTHYECKOTO aHaIM3a 3aKjIabIBAET OCHOBY JUIS
YCIEIIHOTO OBJIAJICHUS 3aKOHaMU (U3UKHM, XUMHUHM, OHOJOTUH, IOHHMAaHUs
OCHOBHBIX TEHJICHIHMA SKOHOMUKM M OOILIECTBEHHOW KW3HH, I[O3BOJSET
OpUEHTHPOBATbCA B COBPEMEHHBIX LHU(POBBIX M KOMIBIOTEPHBIX TEXHOJOTHUSX,
YBEPEHHO HCIIOIB30BaTh MX B IIOBCEIHEBHOM XKU3HU. B TOXXE Bpems OBIaJcHUE
aOCTpakTHBIMM M JIOTUYECKHM CTPOTMMH MaTE€MaTHYECKMMHM KOHCTPYKLHUSMU
pa3BMBaeT YMEHHE HAXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTD
YTBEPKJICHHUS, UCTIOIb30BaTh 0000IIEHNE U KOHKPETH3ALMI0, a0CTparupoBaHue U
aHaJIoTuI0, GOpMUPYET KpEaTUBHOE U KPUTHUUECKOE MbIIeHHE. B xoae n3ydenus
anreOppl M Hayajdl MAaTeMaTUYeCKOro aHajiu3a B CTaplied MIKoJie Yydyalluecs
IIOJIy4alOT HOBBIM OIBIT PEIICHUSA MPUKIAAHBIX 3a7a4, CaMOCTOSTEIBHOIO
MIOCTPOCHUSI MAaTEMAaTHYECKUX MOJEJIEN PEANbHBIX CHUTyallMi M WHTEpPHpETaluu
NOJIyYEHHBIX  PEIICHHM, 3HAKOMATCA C  NpUMEPAMU  MAaTEMAaTHYECKHX
3aKOHOMEpPHOCTEH B MNPUPOJAE, HAYKE M B MCKYCCTBE, C BBIJAIOLIMMUCA
MaTeMaTU4ECKUMU OTKPBITUSAMHU U UX aBTOPAMH.

Kypc o6mnamaer 3HaYMTENBHBIM BOCIHTATENbHBIM IOTEHLIMAJIOM, KOTOPBIH
peanu3yeTcsl Kak uyepe3 y4yeOHbId maTepual, CIoCOOCTBYIOIIUNA (POPMUPOBAHUIO
HAay4YHOT'O MHPOBO33PEHMs, TaK M 4epe3 cheuu(puky ydyeOHOU AesITeNbHOCTH,



TpeOyrorien CaMOCTOSITEIILHOCTH, AKKypaTHOCTH, IIPOOJKUTEIIBHON
KOHIICHTPAIIMM BHUMAaHUS U OTBETCTBEHHOCTH 3a MOJIYYEHHBIN PE3YJIbTAT.

B ocHoBe wmetonuku oOydeHus aiareOpe W HayajiaM MaTeMaTHYeCKOTo
aHaJIN3a JIEKUT JeATEIbHOCTHBIA TPUHIUI OOyYEHHUS.

CrpykTrypa Kypca «AnreOpa 1 Hayaaa MaTeMaTHYECKOTO aHaJIN3a» BKIIOYAeT
CIEAYIOUIME COAEPKATEIBHO-METOIUUECKUE JUHUM: «YUucaa W BBIYUCICHUS,
«Dynkun  u - rpadukuy», «YpaBHEeHUsT W HepaBeHCTBa», «Hauana
MaTeMaTH4eCcKOro aHamusa», «MHOXkecTBa W JIOTMKa». Bce OCHOBHBbIE
COZIEPKATEIIBHO-METOIUYECKUE JIMHUM H3Yy4YalOTCd HAa NPOTSHKEHUM ABYX JIET
oOydeHusi B cTapllei IIKOJIe, €CTECTBEHHO AOIOJIHAS APYr Jpyra U MOCTEIEHHO
HAChI[asiCb HOBBIMM TE€MaMu W pazfaenaMu. JlaHHBIA Kypc  SBISIETCS
UHTErPAaTUBHBIM, TOCKOJbKY OOBEOUHSET B ce0e COJAepKaHHE HECKOJIbKHUX
MaTEeMaTUYECKUX AUCIUIUIMH: aJire0pa, TPUTOHOMETPHSI, MAaTEMaTUUYECKUI aHaAIN3,
Teopust MHOXKeCTB U Jp. [lo mMepe Toro kak ydvammecs OBIaaeBarOT BCE Ooiee
MIMPOKUM MATEMaTUUYECKUM aIIapaToM, Y HUX MOCIEeI0BaTeIbHO GOpMUpYETCS U
COBEpUICHCTBYETCSI YMEHUE CTPOUTh MATEMAaTHYECKYIO MOJENb peaJbHOU
CUTyallMM, TPUMEHATh 3HaHUS, NOJIyYeHHbIe B Kypce «Anredpa W Haudana
MaTeMaTHYECKOTO aHaIM3a», JUIsl PEIICHUS CaMOCTOSTENbHO CHOPMYITHPOBAHHON
MaTeMaTH4EeCKOHU 3a1a4M, a 3aTEM HHTEPIPETUPOBATH MOJyYEHHBIN PE3yJbTAT.

ConepxaTenbHO-METOANYECKAsT TUHUA «YHHca U BBIYMCICHHUS 3aBEPIIACT
(dbopMHpOBaHKE HABBIKOB MCIOJIb30BAHUS JACHCTBUTENBHBIX YHCEIN, KOTOPOE OBLIO
HAa4yaToO B OCHOBHOW MIKojie. B crapuiell mkose oco0oe BHUMAaHHE YJENseTCs
(GOpMUPOBAHNIO TPOYHBIX BBIYUCIUTENBHBIX HABBIKOB, BKJIIOYAIOMIMX B ce0s
UCIIOJIb30BAaHUE PA3IMYHBIX (OpM 3amucu JEHCTBUTENBHOTO 4HCIA, YMEHHE
palMOHAIIBHO BBINOJIHATE JIEUCTBUSA C HHUMH, J€JaTh NPHUKUIKY, OLICHUBATH
pesyabTaT. OOyuaromuecss MOMy4YaloT HaBbIKM MNPUOIMKEHHBIX BBIYUCICHUH,
BBITIOJTHEHUS JIEUCTBUI C YKCIIaMH, 3alUCaHHBIMU B CTaHIapTHOU (opme,
VCIIOJIb30BaHUS MATEMATUYECKUX KOHCTAHT, OLICHUBAHUS YUCIIOBBIX BBIPAKECHHM.

JInnna «YpaBHEHUs W HEPABEHCTBA» PEANU3YETCA HA IMPOTSHKEHUU BCETO
oOydyeHHs B CTapiied IIKOJIe, MOCKOJbKY B KaXIOM paslieiie IporpaMmbl
IPEeIyCMOTPEHO PEIIEHUE COOTBETCTBYIOIMIMX 3adad. OOyuaromuecs OBIaIE€BaOT
pPa3IMYHBIMA METOAAMM PELICHHs] LENbIX, PAalMOHAIBHBIX, HWPPALVOHAJIBHBIX,
NOKa3aTEeNbHbIX, JOrapu(MUUECKUX UM  TPUTOHOMETPUUYECKHX  YpaBHEHUH,
HEPABEHCTB U UX cucteM. [loydeHHbIe yMEHUS UCTIOJIb3YIOTCS IPH UCCIIEA0BAaHUN
(GyHKUMNA C TOMOILIBIO MPOU3BOAHOM, PEUICHUH MPUKIAAHBIX 3a7a4 M 3a1ady Ha
HaXOXJEHUE HauOONBIIMX W HAUMEHbIIMX 3HayeHuM QyHkuuu. JlanHas
coliep)kaTeNbHasl JIMHUS BKJIIOYaeT B ce0s Takke (POopMHUpOBAaHUE YMEHUU
BBIMOJHATh pacu€rbl 1Mo ¢opMyliaM, NpeoOpa3oBaHUsS IIENIbIX, PaLUOHAIBHBIX,
UPPALMOHANBHBIX M TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKE BBIPAKEHUU,



colepKalux CTeneHu U Jorapudmel. brarogaps uzydeHuro anreOpandeckoro
Marepuaga IMPOUCXOAWT  JaJbHEWINEEe  pa3BUTUE  AJNTOPUTMHYECKOTO U
a0CTPaKTHOTO MBIIUICHUS ydaluxcs, (QOPMUPYIOTCS HABBIKU JEAYKTHBHBIX
paccyxneHudd, pabOTBl €  CHUMBOJBHBIMH  (QopMamu,  MPEICTABICHUS
3aKOHOMEPHOCTEH U 3aBHCHMOCTEW B BHJIE PABEHCTB M HEPaBEHCTB. AureOpa
npennaraet d(QQGeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]a4, HArJIAIHO JEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
SI3bIKA HAYKHU.

ConepxxarenbHO-MeTOaUYeCKass JMHAS «DyHKIHH W TpaduKW» TECHO
NEeperieTaeTcs ¢ APYyruMHy JIMHUSIMU Kypca, IOCKOJIBKY B KAKOM-TO CMBICJIE 3a/1a€T
MOCJIEI0BATENBHOCTh U3YUYECHUS Marepuaa. N3yuenne CTEIMEHHOM,
MI0Ka3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (QYHKIIUMA, UX CBONCTB
u rpadukoB, UCMONb30BaHUE (QYHKIMN NJIs PEIIeHUs 3aay U3 APYruX YYEOHBIX
IpPEAMETOB U PEATBHOMN KU3HU TECHO CBA3AHO KAK C MAaTEeMaTUYECKUM aHAIU30M,
TaKk U C pEIICHHEeM YpaBHEHUU W HepaBeHCTB. [lpu 3TOM Ooibllioe BHUMaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (HOpMyJIaMU 3aBUCUMOCTH MEXKIY
pa3IMUHBIMA BEJIMUMHAMU, HUCCIEAOBaTh IMOJYYEHHbIC (YHKIUU, CTPOUTH HX
rpaduku. MaTepuan 3Toi coepKaTeIbHON JIMHUK HaIleJICH Ha Pa3BUTHE YMEHUN
Y HaBBIKOB, IIO3BOJISIIOIIMX BBIpaXXaTh 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
pasnuuHoOl opMme: aHATUTHYECKOM, Tpaduyeckoi U ciioBecHoW. Ero msyuenwue
CIIOCOOCTBYET Pa3BUTUIO  AJNTOPUTMUYECKOTO MBIIUIEHUS, CHOCOOHOCTH K
0000IIEHNIO U KOHKPETU3AINH, UCIIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHas JnHAS «Hadana maremMarnyeckoro aHaiau3a» IMO3BOJSET
CYIIECTBEHHO PACIIMPHUTH KPYT KaK MAaTEMaTUUYECKUX, TaK U MPUKIATHBIX 3a/1ad,
JOCTYITHBIX 00YYarolUMCs, Y KOTOPBIX MOSIBISETCS BO3MOXKHOCTh MCCIIEIOBATh U
cTpouTh Tpaduku (QYHKIUNA, ONpeneisTh HX HauOOJbIINE W HaUMEHBIINE
3HAYEHUS, BBIYUCIATH Iwomaan ¢uryp u oObEMBI TeJN, HaXOAUTh CKOPOCTHU U
yCKOpeHusi TmpoieccoB. JlaHHasi cojepkaTeiabHas JHUHUS OTKPHIBAET HOBBIC
BO3MOXKHOCTH IOCTPOCHUSI MAaTEMATHYECKUX MOJENIE pealbHbIX CHUTYyallUi,
HaxXO0XJICHUS HAWIYYIIErO PEUICHHs B MPUKIANHBIX, B TOM YHCIE COLMAIBHO-
SKOHOMMYECKHUX, 3a/adyax. 3HAKOMCTBO C OCHOBAMHM MAaT€MaTHYECKOr0 aHalIu3a
CIIOCOOCTBYET Pa3BUTHIO a0CTPAaKTHOTO, (HOPMaLHO-IOTUYECKOTO U KPEATUBHOIO
MBIIIJIEHUS, (OPMUPOBAHUIO YMEHHMA pACIO3HABATh TMPOSBIEHUS 3aKOHOB
MaTeMaTUKH B HayKe, TEeXHHKE U HuckycctBe. OOyuaromuecs Y3HAIOT O
BBIJIAIONINXCST pe3yJibTaTaX, IOJYYEHHBIX B XOJI€ Pa3BUTHS MaTEMAaTHKU Kak
HayKH, U UX aBTOpax.

ConepxaTenbHO-MeToANYeCKast JIMHUS «MHOXECTBa U JIOTMKa» B OCHOBHOM
MOCBAIIIEHA  3JEMEHTAaM TEOPUU  MHOXKECTB. Te€OpeTHKO-MHOKECTBEHHbIC
NPEACTABICHUS MMPOHU3BIBAIOT BECh KypPC WIKOJIBHOM MATEMATUKHU W IpEjararor



HanOoJiee YHUBEPCAIbHBIN SA3BIK, OOBEAUHSIONINNA BCE pa3/ieNibl MAaTeMaTHUKU U €€
NIPUJIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MATEMAaTUYCCKUE JUCIUIUIMHBI B €IUHOE
nenoe. [loaToMy BakHO JaTh BO3MOMKHOCTH IIKOJIBHHKY ITOHUMATh TEOPETHUKO-
MHO>XECTBEHHBIM SI3bIK COBPEMEHHOW MaTEeMaTUKH W HWCIOJIb30BaTh €ro IS
BBIPKEHUSI CBOMX MBICIICH.

B kypce «Anrebpa W Hayajla MaTEeMAaTHYECKOTO aHAIM33a» MPUCYTCTBYIOT
TAaK)K€ OCHOBBI MAaTEMaTHYECKOTO  MOJICIUPOBAHUS, KOTOPBHIC IPU3BAHBI
c(hOpMHUPOBATH HABBIKK ITOCTPOSHUS MOJIEICH PeaTbHBIX CUTYAIINH, HCCIICIOBAHUS
ATUX MOJENICH C TMOMOIIBIO0 ammapara ajareOpbl U MaTeMaTHYEeCKOTO aHalu3a U
WHTEPIPETALUNA TIONYYCHHBIX PEe3yibTaToB. Takue 3aqaHus BIUICTEHBI B KaXIbIA
U3 pa3JIesioB MPOrPaMMBI, ITOCKOJIBKY BECh MaTepHal Kypca IIMPOKO MCIIOIb3YyeTCs
JUTSL pelieHusT IPUKIIAAHBIX 3a1ad. [Ipu permeHnn peaqbHbIX MPaKTHYESCKUX 3a1ad
ydaniiecs: pa3BUBAIOT HAONIOAATEIbHOCTh, YMEHHE HAaXOAWTh 3aKOHOMEPHOCTH,
a0CTparupoBaThCsi, HCIOIH30BATh AHAIOTHIO, 0000IMAaTh W KOHKPETU3UPOBATH
npobnemy. [lesTenbHOCTh MO (POPMUPOBAHUIO HABBIKOB PEIICHUS MPUKIIATHBIX
3a/la4 OpraHU3yeTcs B MpOIlecce M3YUYCHHS BCEX TEM Kypca «Anredpa W Hayaia
MaTeMaTHYECKOTO aHAITN3a.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

B ydeOHOM TuTaHe Ha HW3y4YeHHE Kypca aireOpbl W Hadal MaTeMaTHYeCKOro
aHanu3a Ha 6a30BOM ypOBHE OTBOJUTCS 2 yaca B Henento B 10 kimacce u 3 4aca B
Henento B 11 kiacce, Bcero 3a jaBa rojia ooyuenus — 170 gacos.



COJEPXKXAHUME YYEBHOI'O KYPCA

11 KIIACC

Yucia 4 BIYMCICHUSA

HarypanpHblie u nensle yncia. [Ipu3sHaku 1eIUMOCTH LENIBIX YUCEL.

Crenens ¢ pauMOHAJIBHBIM ITOKa3aTesieM. CBOMCTBA CTEICHMU.

Jlorapudm uncna. JleciTHuHbIE U HATYpaJIbHbIE JTOTapU(MBI.

YpaBHeHHs U HEPABEHCTBA

[IpeoOpazoBanue BoIpaXXEHUH, COAEPKANTUX JTOTAPU(MBI.

IIpeoOpa3oBaHue BBIpAXKEHUH, COAEpPXkKAIIUX CTENEHU C PalUOHAIBHBIM
MIOKa3aTEeJIEM.

[IprMepsl TPUTOHOMETPUYECKUX HEPABEHCTB.

Iloka3arenbHbIE YpaBHEHUS U HEPABEHCTBA.

Jlorapudmuueckre ypaBHEHUSI 1 HEPABEHCTBA.

CucreMsl JTMHEHHBIX YpaBHEHUU. PellleHre NpUKIAIHbBIX 33a4 C ITOMOILBIO
CHCTEMBI JIMHEWHBIX YPaBHECHUM.

CucTeMbl 1 COBOKYITHOCTH PAllMOHAIIBHBIX YPAaBHEHNN U HEPABEHCTB.

[IpumeHeHne  ypaBHEHMH, CHUCTEM M  HEPABEHCTB K  PELICHUIO
MaTeMaTHMYeCKUX 3aJad M 3aJad U3 pazIuyHbIX o0jacTel HaykKu M peajbHOU
KU3HH.

DYyHKIUY U TPaPUKU

Oynkuusa. [lepuogmueckne  Qynkumu. [IpoMexyTkm  MOHOTOHHOCTHU
bynknuu. Makcumymbl B MUHUMYMBI GyHKInu. Haunbonbiiee w1 HamMmeHbIee
3HaYeHUe PYHKIMH Ha IPOMEXKYTKE.

TpuroHomerpruyeckue PyHKIUU, UX CBOMCTBA U IPAPUKU.

[TokazaTenbHas u orapudmudeckas QyHKIHH, UX CBOICTBA U TpadUKH.

Hcnonp3oBanue rpadukoB (yHKIMN A pelIeHus] ypaBHEHUN U JTUHEHHBIX
CUCTEM.

Hcnonp3oBanne rpadukoB (QyHKUMHA Ui HCCIENOBAaHUS MPOLECCOB H
3aBUCUMOCTEH, KOTOpbI€ BO3HMKAIOT MPHU PELIEHUU 3aJady U3 JAPYTHX yueOHBIX
MPEIMETOB U PEATIbHOMN KU3HMU.

Hayana MaTeMaTH4eCKOro aHajau3a

HenpepriBable GyHKIMN. MeTOT MHTEPBAJIOB JUIsl pELICHHS HEPABEHCTB.

[IpousBoanass  ¢ynknuu. ['eomerpuyueckuit W (QU3MYECKUNA  CMBICTT
IIPOU3BOJHOM.

[IpousBogubie  saeMeHTapHBIX  GyHKIuA.  DOpMynbl  HaXOXKACHUS
POU3BOJHON CyMMBI, POU3BEACHUS U YACTHOTO (DYHKIIUH.



[IpumeneHnre MPOM3BOJHON K UCCIEAOBAaHUIO (PYHKIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. HaxoxxeHne HanboIbIIero 1 HaMMEeHbIIero 3HaueHus: PyHKIIMU Ha
OTpE3Ke.

[Ipumenenne NPOW3BOAHON JUISI HAXOXKICHUS HAWIYUIIETO pEIICHUS B
OPUKJIATHBIX 3ajadax, JUIsl ONpEIeNIeHUsT CKOpPOCTH Tpollecca, 3aJaHHOIO
dbopmyIioi uiau rpapuKoM.

[TepBooOpaznas. Tabnuia nepBooOpa3HBIX.

Wuterpan, ero reomMeTpuyecKuid u (QU3MYECKUl CMbICT. Bprancnenue
uHTerpana no popmyie Herorona—IJleiiOnuma.



IIVIAHUPYEMBIE PE3YJIBTATHI

OcBoenue yueOHOro mnpeamera «MaTeMaTuka» JIOJHKHO O0OECIeyuBaTh
JIOCTIKEHUE Ha YPOBHE CPETHEr0 00IIero o0pa30BaHus CIEAYIOIMINX TUYHOCTHBIX,
METanpeIMETHBIX U MIPEAMETHBIX 00pa30BaTEIbHbIX PE3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pE3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4eOHOTO TIpeaMeTa
«MaremaTnka» XapaKTepU3yTCs:

['paxxnanckoe BocnuTaHue:

c(hOpPMHUPOBAHHOCTHIO TPAKITAHCKON MO3UIIMK 00YUaIOIIEerocsi Kak aKTUBHOTO
U OTBETCTBEHHOIO WI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUI,
IpoLeyp TpakIaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TIP.), YMEHHUEM
B3aUMOJICMCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
GYyHKUMUSAMHA U HA3HAYCHUEM.

[TatproTYeCcKOE BOCTIMTAHUE:

c(hOpPMUPOBAHHOCTHIO POCCUNUCKOM IpaxJaHCKON UICHTUYHOCTH, YBOXKCHUS K
IIPOLUIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTEMAaTHKH, HEHHOCTHBIM OTHOLIEHUEM K
JOCTHKECHUSAM POCCUMCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHUYECKOW IIKOJIBI,
K HCIOJBb30BAHUIO 3THUX JOCTHIKEHUN B JPYrMX HayKaX, TEXHOJOTHUSX, cdepax
SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoaa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTHKEHUN HAYKHU U JIESITETbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUMBOTO OYIyIIETO.

DcTeTHYECKOe BOCITUTAHUE:

ACTETUYECKUM OTHOLIEHHEM K MHUPY, BKJIIOUYAsl ICTETUKY MAaTEeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pEelIeHU, paccyXIeHu;
BOCIPUMMYHUBOCTBIO K MATEMAaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

®U3NYECKOE BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO YMEHHS TMPUMEHATh MaTeMaTHYECKHWE 3HAHUS B
MHTEpecax 37J0pOBOT0 U O6e30macHOro 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAHHUE, COATAHCHUPOBAHHBIN PEKUM 3aHIATHH U

OTJbIXa, peryJispHas buznueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CIIOPTUBHO-030POBUTEIBHOM
NEeATENBHOCTBIO.

TpynoBoe BocliUTaHKE:



TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOM  ACSATENBHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMHU, YMEHHUEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeld mnpodeccnrt W PpeaTu30BBIBATh COOCTBEHHBIC JKU3HCHHBIC TUIAHBI;
TOTOBHOCTBIO UM  CIIOCOOHOCTBIO K MaTeMaTHYecKoMy oOOpa3oBaHHIO U
caM000Opa30BaHUIO Ha TPOTSHKEHUU BCEHW >KU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYacTHUIO B PEIICHUHU IPAKTUYECKUX 3a]1a4 MaTEeMaTHYECKOW HAIPaBIEHHOCTH.

DKOJIOTUYECKOE BOCIIUTAHHUE:

c(OPMHUPOBAHHOCTHIO 3KOJOTHYECKONW KYJIbTYphl, TMOHWMAaHUEM BIIUSHUSA
COLMAJIbHO-D)KOHOMUYECKHUX ITPOLIECCOB HA COCTOSIHUE IIPUPOJHOM U COLMAIBHOU
Cpenbl, OCO3HAaHMEM TJOOATBHOIO XapakTepa HSKOJOTMYECKHX Mpolsiem;
OpHUEHTAlMEl HAa MPUMEHEHUWE MAaTeMaTUYECKUX 3HAHUW Uil PELICHUS 3a/1ad B
00JaCTH  OKpyXaroled Ccpelpl, IUIAHUPOBAHMUS IOCTYNKOB M OLEHKH HX
BO3MOXHBIX ITOCJICJICTBUN I OKPYKAIOIIEH CPEIbI.

[enHocTH HAy4YHOT'O MO3HAHHUS:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUEM
MaTeMaTHYeCKON HayKH Kak c(epbl 4YeIOBEUECKON MAeSITeTbHOCTH, ITAamoB €€
pPa3BUTUS W 3HAYUMOCTH JUISl Pa3BUTUS LUBWIM3ALMU, OBJIAJCHUEM SI3BIKOM
MaTeMaTUKH M MAaTeMaTUYECKOW KyJIbTypOW KakK CpEACTBOM MO3HAHUS MUPA;
TOTOBHOCTBIO OCYUIECTBIISATh INMPOEKTHYK) W HUCCIENOBATEIBCKYH IEATEIbHOCTD
WHJIMBUIYaJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI Y4e€OHOTO TMpeaMeTa
«MaremaTuka XapaKTePU3yOTCS OBJIaJICHUEM YHHUBEPCATHHBIMHU
NO3HABAMENbHBIMU  OCliCNBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  VYuusepcanvnvie = noznasamenvmuvie  Oeiicmeus,  obecneuusarom
Gopmuposanue 0a306bIX KOSHUMUBHLIX HPOYeccos ooOyuarowuxcs (oceoenue
Memo008  NO3HAHUS — OKpPYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedo8amenbCcKux onepayuil, ymeHull pabomams ¢ ungopmayueti).

ba3oBble nornueckue NeNCTBUS:

e BBISBISITH M XapaKTEPU30BATh CYIIECTBEHHBIC MMPU3HAKN MATEMaTHICCKUX
00BEKTOB, TOHSATUN, OTHOIIEHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
ompeieNieHUs]  TOHITHHA, YCTAaHABIMBATh CYIIECTBEHHBIH  IMPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUisi OOOOUIEHUS M CpPaBHEHHUS, KpUTEPUU
IPOBOJAUMOTO aHAIN3A;



BOCIIPUHUMATh, (OPMYIUPOBATH M  NPEOOPa3OBBIBATh  CYXKJICHUS:
YTBEPAUTENbHbIE U OTpULATEIbHBbIC, €AUHUYHbIC, YACTHbIE U OOIIUE;
YCIIOBHBIE;

BBISIBISITH ~ MaTE€MaTHUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3M U
npotuBopeursi B (akTaxX, MAHHBIX, HAONIOACHUSX U YTBEPKICHUSIX;
npeajiaraTb ~ KPUTEPUM  JJIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JieNiaTh BBIBOJABI C HCIIOJNB30BAHHEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
UHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIIOUEHUH 10 aHAJIOTHH;
IPOBOJIUTH CaMOCTOSITENIbHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJIEHUN (MPSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
NMPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXXJICHUS U BBIBOIBI;

BBIOWpATh Crmoco0 perieHus ydeOHOW 3ajaun (CpaBHUBATh HECKOJIBKO
BApUAHTOB peEIIeHUs, BBIOMpaTh Haubonee MNOAXOAAIINN ¢ Yy4EToM
CaMOCTOSTENIbHO BBIIEIEHHBIX KPUTEPUEB).

Ba3oBrie nccnenoBaTenbCKUe IeHCTBUS:

WCIIOJIB30BaTh BOMPOCKHI KaK MCCIICIOBATEIHCKAN WHCTPYMEHT IMO3HAHUS,
dbopMyIMpoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mpodiemy,
yCTaHaBIMBaTh HMCKOMOE MW  JaHHoe, (OpMHUPOBATh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3HUITUIO, MHCHHUC;

IPOBOIUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCIIEJOBAHUE 10 YCTAaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOTro
0o0BbeKTa, SIBJICHHUS, TIPOIECCA, BBISBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMHU, SIBJICHUSMH, TIPOIECCAMU;

CaMOCTOSTENIbHO (hOPMYJIMPOBATH OOOOIIEHUSI U BBIBOBI 110 pe3ysibTaTaM
NPOBEAEHHOTO HAONIONCHNUS, UCCIEIOBAHMS, OIEHUBATh JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TMPOIECCa, a TAKKE BBIABUTATH
MIPE/IIONIOKEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBUSX.

Pabora ¢ nundopmariuei:

BBISIBIIATE Neunutel WHPOpMAIMK, JAHHBIX, HEOOXOAMMBIX ISl OTBETA
Ha BOTIPOC U JJIS PEIICHUS 3a]a4H;

BbIOMpaTh ~ WMHPOpPMAIMIO W3  HWCTOYHWKOB  PA3IMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OpPMAIUIO
Pa3IUYHBIX BUIOB M (OPM MIPEICTABIICHHUS,

CTPYKTYPUPOBATh HHPOPMAIIUIO, TPEJACTABIATH €€ B PA3IMUHbBIX (PopMax,
WUTIOCTPUPOBATh TpadUUuecKy;



2)

OIICHUBATh HaJEXKHOCTh uH(bopMaIuu 1o CaMOCTOSITEIILHO
c(hOopMyITUPOBAHHBIM KPUTEPHUSIM.
Vuueepcanvnvie  KOMMyHuKamue@Huwle  Oelicmeus, obecneyugarom

CPOPMUPOBAHHOCTINL COYUATLHBIX HABLIKOS 00YUAIOUWUXCAL.
OOurenue:

BOCIIPUHUMATh M  (QOPMYJIHpPOBATH CYXKIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIAIMH OOIIEHHMS; ICHO, TOYHO, TPAMOTHO BBIpa)kaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /aBaTh MOSCHEHHS I10
XOJly pelleHus 3a/1a4i, KOMMEHTUPOBATh MOJyYECHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
npoOsIeMbl, periaeMoil 3aj1auu, BbICKa3bIBaTh UCH, HAIIEJICHHBIC HA TIOUCK
pEelIeHMs; COMOCTaBIATh CBOU CYXICHHS C CYXACHUSIMHU APYIHX
YYaCTHHKOB JHanora, OOHapy>KMBaTh pa3IMuMe€ U CXOJCTBO IO3HIIMM; B
KOPPEKTHOH popme GpopMyTHpoBaTh pa3HOIIIACHs, CBOU BO3PAXKECHHUS;
IOPEACTaBIATh  pe3yJbTaTbl  PELICHHS  3aJa4yd,  SKCIEPUMEHTAa,
UCCJIEIOBaHMSI,  TPOEKTa;  CaMOCTOSATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHHUSA C YYETOM 3aJ1a4 MPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyTHUYECTBO:

3)

NOHMMAaTh W HWCIOJNB30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WH/IMBUIYJIBHON pabOThI PU PEIIEHUH YUEOHBIX 3a/1a4; TPUHUMATH IIEJTb
COBMECTHOHM JEATEIBHOCTH, IUIAHMPOBATH OPTaHHW3alMI0 COBMECTHOMN
paboTHl, pactpenesaTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJbTat paboThl; 00001MaTh MHEHUS HECKOJIBKUX JIIOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE WITYPMB» W WHBIC); BBHIMOIHITH CBOIO 4YacTh pabOTHI U
KOOPJIMHUPOBATh CBOM JIEHCTBHS C JPYTMMH YJIe€HAMHU KOMAaH/IbI,
OIICHMBATh KA4YECTBO CBOETO BKJaJa B OOIIMI MPOMYKT TO KPUTEPHSIM,
c(hopMyITUPOBAHHBIM YYACTHHKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

GdopmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTU.
Camoopranuzanusi:

COCTaBJIATH IIJIaH, aJITOPUTM PCIICHUA 3ada4u, BBIGI/IpaTB croco0 pemcHus C

y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ YYETOM HOBOW MH(pOpMaLUu.
CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU TI03HABAaTEIbHON pediaekcuu Kak OCO3HAHUS
COBEpILIAEMBIX JNEUCTBUUA M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CAaMOKOHTPOJS Ipolecca u
pe3yJibTara peleHnst MaTEMaTUIEeCKOM 3a/1auu;



e IPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTb IPU PEIICHUU
3a7a4l, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAJCHHBIX OITMOOK, BBISBJICHHBIX TPYAHOCTEH;

e OIICHUBATh COOTBETCTBUE pE3yjbTaTa IEIU U YCJIOBUSM, OOBSCHSTH
MIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTAaTOB JESTEIbHOCTH,
HAXOJUTh OIMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

NNPEJMETHBIE PE3YJIBTATBI

OcBoenne ydueOHOTO Kypca «Anredpa u Hauajga MaTeMaTHYECKOTO aHAIH3ay
Ha YPOBHE CpPEIHEro oO0mIero oOpa3oBaHUs JOIAKHO O0OECIEYUBATH JOCTHKEHUE
CJIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:

11 KIIACC

Yuciia ¥ BIYMCICHUSA

OnepupoBaTh MOHATHAMM: HATypalbHOE, LIEJIOE€ YHCIO; HCIOJIb30BaTh
IIPU3HAKU JEJIMMOCTH LIENIBIX YUCEN, PA3JI0KEHUE YUCIIAa HA MPOCThIE MHOXKUTEIN
JUIS peLieHUs 3a1ad4.

OneprpoBaTh NOHATUEM: CTENIEHD C PALIMOHATIBHBIM ITOKA3aTEIIEM.

OnepupoBaTh MOHATUSAMHU: JOTrapu(pM 4HCIIA, JECITHYHBIE M HATypaJIbHbIE
JgorapugMsbl.

YpaBHeHUS U HEPABEHCTBA

[IpumeHsATH CBOMCTBa CTENEHW g [peoOpa3oBaHUs  BBIPAKEHUII;
OIIEpUpPOBATH IIOHATUSAMM: IIOKA3aTEIbHOEC YPAaBHEHME W HEPABEHCTBO; pELIATh
OCHOBHBIE THUIIbI IIOKA3aTEIbHBIX YPABHEHUN U HEPABEHCTB.

BoinonusaTe npeoOpa3oBaHUS  BBIPAXKEHUH, COJAEpKAIMX JIOTapu(MBI;
ONEpUPOBATH MOHIATUAMMU: JIOTAPU(PMUUECKOE YPAaBHEHNE U HEPABEHCTBO; PEILATh
OCHOBHBIE THUIIBI JIOTAPU(PMHUUECKUX YPABHEHUN U HEPABEHCTB.

Haxoaute pemenus npocTenmmx TPUroHOMETPUYECKUX HEPABEHCTB.

OnepupoBaTh NOHATHSAMU: CHCTEMA JMHEHMHBIX YpPaBHEHUN M €€ PEIICHMUE;
UCIIOJIb30BAaTh CUCTEMY JIMHEUHBIX YPABHEHUN JUIA PELICHUS NIPAKTUYECKUX 3a4ad.

Haxonute peuieHus MpoCTEUIINX CUCTEM M COBOKYITHOCTEW pallMOHAIbHBIX
YPaBHEHUI U HEPABEHCTB.

MopenupoBaTh peallbHblE CHUTyallud Ha A3BIKE aiareOpbl, COCTaBJIATh
BBIDA)XXCHUs, YPAaBHEHMs, HEPABEHCTBA M CHUCTEMBbl II0 YCIOBHMIO 3aJ1a4H,
UCCIIEZIOBATh TIOCTPOEHHBIE MOJIENIN C UCIOIb30BAaHUEM allrapara ajareopsbl.

DYyHKIUY U TPaPUKU



OnepupoBaTh MNOHATHSMM:  INEpUOAUYECKass  (DYHKUUSA, MPOMEXKYTKU
MOHOTOHHOCTH ()YHKLMH, TOYKM OKCTpeMyMa (QYHKIMM, HauOosbliee U
HauMEHbIlee 3HayeHuss (QYHKUMM Ha MPOMEXKYTKE; HCIOJIb30BaTh WX s
UCCJIEI0BaHMS (PYHKIMH, 3aJaHHOI rpauKoM.

OnepupoBaTh MOHATHAMHU: TpadUKU IMOKA3aTEIbHOU, JOrapupMUUIECKON U
TPUTOHOMETPUUYECKUX (YHKIUI; N300paxaTh UX Ha KOOPIAWHATHOW IJIOCKOCTU U
UCIIOJIb30BaTh JJIsl PELICHNS] YPAaBHEHU U HEPABEHCTB.

N300paxkaTb Ha KOOPJIMHATHOM IJIOCKOCTH T'padUKU JTUHEHHBIX ypaBHEHUN
Y UCIIOJIB30BaTh UX I PELICHUs CUCTEMBI JINHENHBIX YPAaBHEHUM.

Hcnonp3oBath rpaduku (QYHKIMM [UIsI  HMCCIEAOBAaHUS MPOLIECCOB MU
3aBUCHUMOCTEH U3 IPYTruX y4eOHBIX AUCLHUIIINH.

Havana MaTeMaTH4eCcKOro aHajam3a

OnepupoBaTh NOHATHAMU: HENpEpbIBHAS (DYHKILMS; MPOU3BOAHAS (DYHKIIHH;
UCIIOJIb30BATh TEOMETPUUYECKUIA ¥ (PU3UUECKUI CMBICI MPOU3BOTHOM JJIS PEIICHUS
3a1ad4.

HaxoauTs npon3BoAHbIE AIEMEHTAPHBIX (PYHKIIUM, BBIYUCIATH IPOU3BOIHBIE
CYMMBI, TPOU3BEECHUS, YACTHOTO (PYHKIUH.

Hcnonb30BaTh NPOU3BOJHYIO ISl MCCIIEIOBaHUS (PYHKIMU HA MOHOTOHHOCTh
U 3KCTPEMYMBI, IPUMEHSATh PE3yJIbTaThl UCCIEIOBAHUS K TOCTPOCHUIO TPauKOB.

Hcnonp30BaTh NMPOU3BOAHYIO JUISI HAXOXKACHUS HAWIY4yUIEro pPELICHHS B
IIPUKJIAJIHBIX, B TOM YHCJIE COUUAIIBHO-3KOHOMHYECKHUX, 3a/1a4ax.

OnepupoBaTh MOHATHSMHU: TEpBOOOpa3Hasi W  HMHTErpay; IOHUMATh
reOMEeTPUUYECKUN U PU3NYECKUI CMBICT UHTETrpaa.

Haxomuts nepBooOpa3Hble 3J€MEHTapHBIX (DYHKLIMN; BBIYMCIATH WHTErpal
o ¢hopmyne Hetorona—JleiiOnura.

Pemars mpukiiasHele 3aJayd, B TOM YHUCJIE COUHAIBHO-3KOHOMHYECKOIO
(u3HUecKoro xapakrepa, CpeICTBaMi MaTEMATHYECKOT0 aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KosaunyecTBO 4acoB DIeKTPOHHBIE
Ne HaumenoBaHme pa3ieioB u Kontponsusie | TIpakTaueckue (undposbie)
n/m | TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThl
pecypcebl
Crenens ¢ paliiOHAIbLHBIM
1 nmoka3areneM. IlokazarenpHas 16 1 bubmnoreka [IOK
dbynkuus. [TokazaTenbHbIe https://m.edsoo.ru/f11c4afd
YpaBHEHUS U HEPABEHCTBA
Jlorapudgmuueckas QyHKIus.
2 HorapniMquCKne (byaB:eHnﬂ 18 bubmmorexa LIOK
p yp https://m.edsoo.ru/f11c4afd
Y HEPABEHCTBA
Tpuronomerpuueckue
3 (GyHKINY 1 UX TpaduKy. 15 | bubnuorexa [IOK
Tpuronomerpudeckue https://m.edsoo.ru/f11c4afd
HEpaBEHCTBA
4 IIpousBoanas. I[Ipumenenue 24 1 bubnuoreka [IOK
MIPOU3BOAHOMN https://m.edsoo.ru/f11c4afd
bu6mmoreka [IOK
5 n 13
HTCTPAT M €O NPHMEHCHIA https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
5 1 1
6 CHcTembl ypasHenuii > https://m.edsoo.ru/f11c4afd
bu6mmoreka [JOK
7 Harypanbnbie u nenbie yncna 11
TYPATLHRIC | HETBIC HHCH https://m.edsoo.ru/f11c4afd
2 [ToBTOpenue, 06001IeHNE, 24 ) bu6mmoreka [JOK
cUcTeMaTu3alus 3HaHuH! https://m.edsoo.ru/f11c4afd



https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
https://m.edsoo.ru/f11c4afd
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INIOYPOYHOE INIAHUPOBAHUE

11 KIIACC
KoaunuecTBo yacos DIeKTPOHHBIE
N Tema ypoka Kontpoasubie | IlpakTuueckue Aata uupposkpIe
n/n Bcero u3yyeHusi | oOpasoBaTejibHbIE
padoThI padoTsbl
pecypchl
bu6mmoreka [{OK
1 CreneHs C pallMOHAJIBHBIM MOKa3aTeIeM |
https://m.edsoo0.ru/a52939b3
2 CreneHs C pallMOHAIBHBIM OKa3aTeIeM
bu6mmoreka [JOK
3 CaoiicTBa cTemne 1
ponCTEa Crenent https://m.edsoo.ru/ff601408
4 [TpeoOpa3oBaHue BHIPAKEHHIA, | bubnuorexa [IOK
COJIEpKAIINX PAallHOHAIBHBIE CTEIICHU https://m.edsoo.ru/3d87¢248
5 [TpeoOpa3oBaHue BBIPAKEHUIH, 1 bubnuorexa [IOK
COJZIEpXKAIIMX palOHaIbHbIE CTEIIEHU https://m.edsoo.ru/343¢c6b64
6 [IpeoOpa3oBaHue BbIpax)eHHH, | bubnnorexa [JOK
COJZIEpKAIIUX palMOHATIbHBIEC CTEIIEHU https://m.edsoo.ru/4064d354
7 [TpeoOpa3oBaHue BBIpAXKCHHH, !
COJIEprKalX pallMOHAIbHbBIE CTETIEHU
g [loka3zaTenbHbIe ypaBHEHUS U 1 bubnuorexa [IOK
HEPABEHCTBA https://m.edsoo.ru/be76320c
9 IToka3aTenbHbIE ypaBHEHUS U | bubnnorexa [JOK
HEPABEHCTBA https://m.edso00.ru/3d408009
IToxazarenbHblE YpaBHEHUS U bubnuorexa [IOK
10 1
HEpPaBEHCTBA https://m.edsoo.ru/bd5ff0ec
1 Iloka3zaTenbHbIe ypaBHEHUS U
HEPABEHCTBA



https://m.edsoo.ru/a52939b3
https://m.edsoo.ru/ff601408
https://m.edsoo.ru/3d87e248
https://m.edsoo.ru/343c6b64
https://m.edsoo.ru/4064d354
https://m.edsoo.ru/be76320c
https://m.edsoo.ru/3d408009
https://m.edsoo.ru/bd5ff0ec

IToka3aTenbHbIE ypaBHEHUS U

Bbu6mmoreka [JOK

12 HEPABEHCTBA https://m.edsoo.ru/cebf10c6d
13 Iloka3aTenbHble ypaBHEHUS U bubnuoreka [IOK
HEPABEHCTBA https://m.edsoo.ru/536de727
14 [ToxazarenbHast pyHKIMS, €€ CBOWCTBA U bubmuorexa [JOK
rpaduk https://m.edsoo.ru/85bc8132
15 Ypox 06001IeHHS ¥ CHCTEeMaTH3aINH
3HaHUU
KonTtponshas padora no teme "Crenenn
C pallMOHAJIbHBIM I10Ka3aTeleM.
16 [TokazarenbHas GyHKIHSA. bubmmorexa [IOK
https://m.edsoo.ru/58e8e2{2
Iloka3aTenbHbIE ypaBHEHUS U
HepaBeHCTBA"
bu6mmoreka [JOK
17 Jlorapugwm umcna https://m.edsoo.ru/3e3230d4
18 Jlorapudwm yucna
19 [ecsaTnuHble U HaTypaJIbHbIE bubmuorexa [JOK
JorapuQmbl https://m.edsoo.ru/1ea72162
20 [IpeoOpa3oBaHue BbIpaxeHHH, bubmumorexa [IOK
coJIepKaIiux Jorapudmpl https://m.edsoo.ru/da48154c¢
21 [TpeoOpa3oBaHue BBIPAKEHHIA,
coaepKaux JorapuQmol
” [TpeoOpa3oBaHue BbIpaXeHHH, bubnuorexa [JOK
coJIeprKalux Jorapudmol https://m.edsoo.ru/4beff03b
3 [IpeoOpa3oBaHue BbIpaXeHHH, bubmuorexa [IOK
COJIepKAITUX JTOTapu(MBbI https://m.edsoo.ru/fel189{2d
24 [IpeobpazoBanue BeIpaKECHUIA,

coJiepKaIux JorapuQmol



https://m.edsoo.ru/cebf10c6
https://m.edsoo.ru/536de727
https://m.edsoo.ru/85bc8132
https://m.edsoo.ru/58e8e2f2
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https://m.edsoo.ru/da48154c
https://m.edsoo.ru/4beff03b
https://m.edsoo.ru/fe189f2d

)5 [TpeoOpa3oBaHue BbIpaXeHHH, bubmuorexa [IOK
CoJIepKaIIuX JorapudmMpl https://m.edsoo.ru/fadb8aa5
2% Jlorapugmuueckue ypaBHEHHs U bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/3034724¢
7 Jlorapugmuueckue ypaBHEeHUs U
HEpaBEHCTBA
)3 Jlorapudmuueckue ypaBHEHUS U bubmmoreka [JOK
HEPABEHCTBA https://m.edsoo.ru/712ac2d9
29 Jlorapugmuueckue ypaBHEHHs U bubnuoreka [IOK
HEPaBEHCTBA https://m.edsoo.ru/9e3{4bc9
30 Jlorapudmuueckue ypaBHEeHUS U bubnuorexa [JOK
HEPABEHCTBA https://m.edsoo.ru/15bclcfb
31 Jlorapudmmaeckas GyHKIUSA, €€ bubmmoreka [JOK
cBOiicTBa U rpaduk https://m.edsoo.ru/d68bbe9d
0 Jlorapudgmuueckas pyHKIus, e bubnuoreka [IOK
CBOIiCTBA ¥ rpaduk https://m.edso0.ru/9d102051
13 Ypok ?6061H6HI/I}I U CUCTEMaTU3aLIHU
3HAHUM
14 Ypok (3606H16HI/I$I M CUCTEMAaTH3AINU
3HAHUH
35 Tpuronomerpuueckue GyHKINHU, UX bubnuoreka [IOK
CBOIiCTBA U IrpauKu https://m.edsoo.ru/beeff646
16 Tpuronomerpuueckue GyHKINU, UX
CBOMCTBA U rpaduKu
37 Tpuronomerpuieckne GyHKINHU, UX bubnuorexa LIOK
CBOMCTBA U TpaduKu https://m.edsoo.ru/d2e4601b
13 Tpuronomerpuueckue GyHKINHU, UX bubnuorexa [IOK

CBOICTBA U IpauKu

https://m.edsoo.ru/ba9da96d
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https://m.edsoo.ru/d68bbe9d
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Tpuronomerpuyeckue QyHKIUHN, UX

Bbu6mmoreka [JOK

39 CBOMCTBA U rpaduKku https://m.edsoo.ru/24ab3c53
40 [TpriMepbl TPUTOHOMETPUUECKHUX
YpaBHEHUI
A1 [IpuMepsl TPUTOHOMETPUUECKUX
ypaBHEHUU
4 [TpriMepsl TPUTOHOMETPUUECKUX
ypaBHEHUH
43 [Ipumepb! TPUrOHOMETPUUECKUX
YpaBHEHUI
44 [Ipumepbl TPUTOHOMETPUUYECKHUX bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/5272b9al
45 [TprMepsl TPUTOHOMETPUUECKUX
HEPABEHCTB
46 IIpumepsl TPUTOHOMETPUUECKUX bubnuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/0c837397
47 [Ipumepbl TPUTOHOMETPUYECKHUX bubnuorexa [JOK
HEPABEHCTB https://m.edsoo.ru/e6e1901f
43 [TpriMepbl TPUTOHOMETPUUECKUX bubnuorexa [IOK
HEPABECHCTB https://m.eds00.ru/0f903¢75
KonrponbHas padora no Teme
"Jlorapudmuyeckas GpyHKIHSI.
Jlorapu¢pmuueckue ypaBHEHHUs U
49 Hepalﬁ)elima.TpnrozEMeTqueCKHe Bubmmorexa LIOK
https://m.edso0.ru/10130727
GyHKIMHA 1 UX
rpaduxu. Tpuronomerpuueckue
HepaBeHCTBA"
50 HemnpepbiBabie QyHKIINN bubnuorexa [JOK



https://m.edsoo.ru/24ab3c53
https://m.edsoo.ru/5272b9a1
https://m.edsoo.ru/0c837397
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https://m.edsoo.ru/403bfb0d

51 MeToa UHTEpPBANIOB AJI PEIICHUS Bbu6mmorexa [JOK
HEPABEHCTB https://m.edso0.ru/6db0b423
5 MeTto MHTEpPBAJIOB JUIsl pEIICHUS bubnuorexa [IOK
HEPABCHCTB https://m.edsoo.ru/0adbcelb
bubnnorexa [JOK
>3 Tponssonmas pymxiym https://m.edSO(])_.[m/OB lad3d
bubnnoreka [JOK
>4 lponssonnas pynxiyam httos://m.edsol_.[ru/723dd608
55 I'eomerpuueckuit 1 HU3NYECKHA CMBICT bubnuoreka LIOK
MIPOU3BOAHOMN https://m.eds00.ru/6¢8d36ff
56 ['eomeTpuyeckuit U GU3NIECKUI CMBICIT bubmuorexa [JOK
MIPOU3BOAHOMN https://m.edsoo.ru/a413eca9
. bubnuorexa [JOK
57 [Tpon3BoHBIC STIEMEHTAPHBIX (DYHKITHI hitns://m.c dsocI)_.Iru 16755005
. bubmuorexa [JOK
58 [TpousBoaHBIC IEeMEHTAPHBIX (PYHKINN httos: /e dsogm 4ab3edb
59 [Ipou3BoHast CyMMBI, IPOU3BEICHHUS, bubnuorexa [JOK
YaCTHOTO (PYHKIIHIA https://m.edsoo.ru/c12a0552
60 [TpousBoaHast CyMMBI, TPOU3BEAEHNUS, bubnuorexa [IOK
YacTHOTO (PyHKIUH https://m.edsoo.ru/d5981201
61 IIpousBoaHas CyMMBbI, IPOU3BEACHHUS, bubnnorexa [JOK
Y4aCcTHOTO (DYyHKIIMHA https://m.edsoo.ru/1de34d4d
[IpumeneHnre npou3BOIHOMN K
62 HCCe0BaHUI0 (DYHKIMN Ha bubmmorexa LOK
https://m.edsoo.ru/17af2df9
MOHOTOHHOCTb ¥ 9KCTPEMYMBI
63 [TpumeHeHre npou3BOJHON K bubnuorexa [IOK

HCCIe0BaHUI0 (QYHKIMI Ha

https://m.edsoo.ru/a8caSad4
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MOHOTOHHOCTBH U SKCTPEMYMBI

IIpuMeHeHne Mpou3BOIHON K

64 UCCIeI0BaHMIO (PYHKIMIA Ha bubmmorexa [JOK
4 YA https://m.edsoo.ru/0b411edd
MOHOTOHHOCTH ¥ 3KCTPEMYMBbI
[IpumeneHue npou3BOIHOMN K
65 UCCIeIOBaHMIO (GYHKITUI Ha bubmmorexa [OK
y https://m.edsoo.ru/caf9bd2f
MOHOTOHHOCTB U 3KCTPEMYMBI
Haxoxnenne HanOOJIbIIEro U
66 HaWMEHBIIIETO 3HAYCHUST (QYHKIIMHN HA bubmorexa HOK
y https://m.edsoo.ru/fac78f05
OTpe3Ke
Haxoxnenue HauOOJIBIIETO U
67 HaMMEHBIIIETO 3HAYCHUST QYHKIINHN HA buGnnorexa [IOK
y https://m.edsoo.ru/fb6a8acf
OTpE3Ke
Haxoxnenue HauOOJIBIIIETO U
68 HAUMEHBIIIETO 3HAUCHUS (QYHKIUH HA bubmnorexa [IOK
y https://m.edsoo.ru/cffcb7eS5
OTpe3Ke
Haxoxnenre HanOOIbIIErO U
69 HAaUMEHBIIIETO 3HaUYEHUS PYHKIUHN Ha bubmnorexa [IOK
y https://m.edso00.ru/d9469916
OTpEe3Ke
Haxoxnexnne HanOOJIbIIEro U
70 HaWMEHBIIIETO 3HAYCHUS (QYHKIIMHN HA bubnmorera [TOK
y https://m.edsoo.ru/ad15000e
OTpe3Ke
Haxoxnexnne HanOOJIbIIETO U
71 HAaWMEHBIIIETO 3HAYCHUST QYHKIINHN HA buGnnorexa [IOK
y https://m.edsoo.ru/86adcbfd
OTpe3Ke
ITpumenenne NPOU3BOIHON IS
p P bu6nmoreka [JOK
72 HAXOK/ICHUS HAWTY4IlIEro PEIICHUS B

MMPUKIAAHBIX 3aaa4ax, JJIs OIIPCACICHUA

https://m.edsoo.ru/13205d80
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CKOpOCTH TIpOIIecca, 3aJaHHOTO
dbopmyoit wiu rpagukoM

Konrposnsnas padora no teme

bu6nmoreka [JOK

73 "HpOHgBOHH?‘I‘ Hpmverierine https:/m.edsoo.ru/f8ed5f99
IIPOU3BOJHON
74 [TepBooGpasnas. Tabnuna bubnuorexa [IOK
epBOOOPA3HBIX https://m.edsoo.ru/d777edf8
75 [TepBoobpaznas. Tabmuna bubnnorexa [JOK
epBOOOPa3HBIX https://m.eds00.ru/30c¢3697b
76 ITepBooOpa3nas. Tabnuna
epBOOOPA3HBIX
77 WNuterpan, reomeTpudeckuii u bubnuoreka [JOK
(u3uuecKkuii CMbICT HHTErpasia https://m.edso0.ru/391272¢9
73 WHTerpai, reoMeTpu4eCKuil 1 bubnnorexa [JOK
(bU3UYECKU CMBICI HHTETpala https://m.edsoo.ru/d359tb5f
79 WuTerpai, reoMeTpuyecKuil u bubnuoreka [IOK
($u3HYEeCKU CMBICI UHTETpalIa https://m.edsoo.ru/07eb464b
20 HuTerpan, reoMeTpudecKuii 1
(u3uuecKkuii CMbICT HHTErpasia
81 Brruucnenue uaTerpana mo Gopmyse bubmmoreka [JOK
Herorona—JleiiOuuia https://m.edsoo.ru/b9b225¢3
2 Brruncnenue unterpana no gopmyie bubnuoreka [IOK
Herorona—JleitOnumna https://m.edso0.ru/b800deb4
23 Brruncnenue unrerpana no ¢popmyie bubmuorexa [JOK
Hrrorona—Jleitouuma https://m.edsoo.ru/f5eed075
Brruucnenue uaTerpana mo Gopmyse
84 .
Herorona—Jleiiouuma
85 Brrancnenue uHTErpana mo popmyiie bubnmoreka [JOK



https://m.edsoo.ru/f8ed5f99
https://m.edsoo.ru/d777edf8
https://m.edsoo.ru/30c3697b
https://m.edsoo.ru/391272c9
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Herorona—JleitOunmna

https://m.edsoo.ru/41dad431a

Ypok 060011IeH s U CCTeMaTH3alun

86 .
3HaHUHN
. N bu6mmoreka [IOK
87 Cuctembl TUHEHHBIX YpaBHEHUHN
https://m.edsoo.ru/b648235a
. N bu6mmoreka [JOK
88 CucreMbl TUHENHBIX YPaBHEHUN
https://m.edsoo.ru/5ab83864
Pemienne npukiagHbixX 3a1a4 ¢
. bu6mmoreka [JOK
89 MOMOILIbIO CUCTEMBI JINHEUHBIX
. https://m.edsoo.ru/a4d65eeS
ypaBHEHUU
Pemenne nmpukiagHbIX 3a1a4 C
. bubmuorexa [JOK
90 MIOMOILIbIO CUCTEMBI JINHEUHBIX
. https://m.edsoo.ru/aa5962el
ypaBHEHUU
Pemienune npukiiagHbIx 3a/1a4 ¢

91 MTOMOIIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUH
CucTemMbl U COBOKYITHOCTH IIEJIBIX,

9 palMOHAIbHBIX, UPPALIMOHAIIBHBIX, bubmumorexa [IOK
MOKa3aTeNIbHBIX, JIOTAPU(PMUIECKUX https://m.edsoo.1u/48190472
YpaBHEHUH U HEPABEHCTB
CucTtemMbl U COBOKYITHOCTH IIEJIBIX,

93 palMOHAIbHBIX, UPPALIMOHAJIBHBIX, bubnuorexa [IOK
MOKAa3aTeNIbHBIX, JIOTAPU(PMUIECKUX https://m.edsoo.ru/2dbd3859
YpaBHEHUHN U HEPABEHCTB
CucTtemMbl U COBOKYITHOCTH IIEJIbIX,

94 paloHaIbHbBIX, HPPALMOHAIIBHBIX, bubnuoreka LIOK

MOKA3aTeIbHBIX, JTOrapu(PMHUECKUX
YpPaBHEHUHN U HEPABEHCTB

https://m.edsoo.ru/7ab8d17e



https://m.edsoo.ru/41da431a
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CucTeMBbI U COBOKYITHOCTH IICJIBIX,
paloHaIbHbBIX, HPPALMOHATIBHBIX,

bu6mmoreka [{OK

95 MOKa3aTeNIbHBIX, JIOTApU(PMUIECKUX https://m.edsoo.ru/81cccfe9
YpaBHEHU U HEPABEHCTB
96 Hcnonp3oBanue rpadukoB GyHKIUN A7 bubmuorexa [IOK
peLICHUS] yPaBHEHUI U CUCTEM https://m.eds00.1ru/039949bf
97 Hcnonb3oBanue rpadukoB GyHKIUN A7 bubnuoreka [IOK
peLIeHUs] YPaBHEHUM U CUCTEM https://m.edsoo.ru/a7d95f79
[IpumeHeHre ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEIICHUIO
98 MaTEMaTHYECKUX 3a7a4 U 3a7a4 13 bubamorera LHOK
. . https://m.edsoo.ru/ca878deb
pa3IMYHbBIX 00JIaCTe HAYKH U peabHOM
KU3HU
[IpuMmeHeHnre ypaBHEHUM, CUCTEM U
HEPABEHCTB K PEHICHUIO
99 MaTEeMaTHYECKUX 3aa4 U 3a7a4 u3
pa3IMYHbBIX 00JIaCTe HAYKH U peabHOM
KU3HU
100 Ypok ?6061H6HI/I}I U CUCTEMaTU3aLliHU
3HaHUU
KonrtponpHas padora no Teme
101 "NuTerpan u ero npuMeHeHusi. CucTemsl bubmmorexa LIOK
. https://m.edsoo.ru/471¢735b
ypaBHEHUU
102 HarypanbHble 1 Lienble yucia B 3aadax bubnuorexa [IOK
W3 peAIbHOM KU3HU https://m.edsoo.ru/3ceel327
103 HarypanbHble U 11enble yKciia B 3aa4ax bubmuorexa [JOK
U3 pearabHON KU3HU https://m.edsoo.ru/a35a131d
104 HarypanbHpie u 11enpie 9rciia B 3aa4ax bu6mmoreka [IOK



https://m.edsoo.ru/81cccfe9
https://m.edsoo.ru/039949bf
https://m.edsoo.ru/a7d95f79
https://m.edsoo.ru/ca878deb
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W3 peIbHOMN KU3HU

https://m.edsoo.ru/ef10c4{9

HaTypaJIBHBIe " [ECJIbIC YKCila B 3aa4ax

105 . 1
U3 peajbHOM KU3HU
bubmuorexa [JOK
106 IIpr3HaKu AENUMMOCTH LEIbIX YHCEI 1 httos://m.e dsogru 151696267
bubmuoreka [JOK
107 [Ipr3HaKku AENMMOCTH LEIbIX YHCEI 1 httos://m.e dsol_.[m ab81cOe
bubmuoreka [JOK
108 [Ipu3Haky 1€IMMOCTH LIEJIBIX YUCENT 1 hits://m.c dsol_.[ru leDe6ed3
109 [Ipu3Haky nenMMOCTH LEIbIX YUCEI 1
110 [Ipr3HaKku AETMMOCTH LEbIX YUCEI 1
111 IIpu3Haky AEIMMOCTH LEIBIX YUCEI 1
112 [Ipr3HaKku AETMMOCTH LEIbIX YUCEI 1
113 [ToBTOpenwue, 0600mIeHNE, | bu6nmoreka [JOK
CHUCTeMaTU3alus 3HaHUI. Y paBHEHUS https://m.edsoo.1u/0312cf8¢
114 [ToBTOpenue, o6o0IIEeHNE, 1 bubnuorexa [IOK
CHCTeMaTU3alMs 3HaHUI. Y paBHEHUS https://m.edsoo.ru/247d2fe7
115 [ToBTOpenue, 0600IIEHNE, | bu6mmorexa [{OK
CHUCTeMaTH3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/e8b87729
116 [ToBTOpenwue, 0600mIeHNE, | bu6mmoreka [JOK
cHUcTeMaTu3alus 3HaHW. Y paBHEHHS https://m.edsoo.ru/1bf2{b98
117 [ToBTOpEHME, 0000IICHUE, ] bubnuoreka [JOK
CHCTeMaTU3alus 3HaHUI. Y paBHEHUS https://m.edsoo.ru/9c44c6eca
118 [ToBTOpenue, o600IIEHNE, | bubmnoreka [IOK
cHUCTeMaTH3alus 3HaHU. Y paBHEHUS https://m.edsoo.ru/337aad59
119 [ToBTOpenwue, 0600IIeHNE, | bu6mmoreka [JOK

cucreMarusanus 3HaHuii. HepaBencrsa

https://m.edsoo.ru/a86014el
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120 [ToBTOpenwue, 0600MIEHNE, Bbu6mmoreka [JOK
cucremaTusanus 3Hanuil. HepaBeHnctaa https://m.edsoo.ru/5¢45a60a
121 [ToBTOpenue, o6o0IIEeHNE, bubnuoreka [IOK
cucremaTtusauus 3Hanuil. HepaBeHcTsa https://m.edsoo.ru/19304aba
122 [ToBTOpEeHME, 0000IIEHNE, bu6mmorekxa [JOK
cucremaTtusanus 3HaHuil. Hepasencraa https://m.edsoo.ru/c3d4b282
[ToBTOpenue, 0600MIEHNE,
123 cuctemaru3anys 3HaHUH. CHCTEMBI bubmorexa LOK
N H ' https://m.edsoo.ru/a20b8adc
ypaBHEHUU
[ToBTOpenwue, 0600mIeHNE,
124 cucremarusanysa 3HaHui. CHUCTEMBI bubnnorexa [IOK
. ' https://m.edsoo.ru/a012476d
ypaBHEHUH
[ToBTOpenue, 06001IIeHNE,
125 cucreMaTu3anus 3HaHul. CUCTEMBI
YpaBHEHUU
[ToBTOpEeHME, 0000IIECHNE,
126 cucteMarusanys 3HaHu. CHCTEMBI
ypaBHEHUU
127 [ToBTOpenue, 0600IIEHNE, bub6mmoreka [{OK
cuctemaTusanus 3HaHuil. OyHKIuu https://m.eds00.ru/d620¢191
128 [ToBTOpenwue, 06001IIeHNE, bu6mmoreka [JOK
cucremaTusanus 3HaHuil. OyHKIuu https://m.edsoo.ru/7017196f
O0001IeHre, cCUCTEMAaTH3aLMs 3HAHUH 3a
Kypc aiareOpbl 1 Haval
129
MaTeMaTudeckoro aHanuza 10-11
KJIaCcCOB
130 O0001Ienre, cUCTEMaTH3aLUs 3HaAHUH 3a

Kypc aiareOpbl 1 Haval
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mareMatudeckoro adaignza 10-11
KJIaCCOB

O0001enue, cucTeMaTH3alus 3HaHUH 3a
Kypc aiareopbl 1 Havall

131 1
MaTeMaTruueckoro anamuza 10-11
KJ1aCCOB
bu6mmoreka [JOK
132 Hrorosas ko o 1
TOroBas KOHTPOIIbHAA paboTa https://m.edso0.ru/513¢9889
133 HtoroBast KOHTpoJIbHAs paboTa 1 bubmmorexa LIOK
https://m.edso00.ru/2276973
O0001enre, cucTeMaTH3aLus 3HaHUH 3a
134 Kypc aiareopbl 1 Havall | bubmumorexa [IOK
MateMaTtudeckoro ananmsa 10-11 https://m.edsoo.ru/3330f7ef
KJIacCOB
O0001enue, cucTeMaTH3alus 3HaHUH 3a
135 Kypc aiareopbl U Havall | bubnuorexa [IOK
MaTeMaTruueckoro ananumza 10-11 https://m.edsoo.ru/cead345e
KJIacCOB
O0o001enue, cucTeMaTH3alis 3HaHUH 3a
Kypc aiareopbl U Hayall
136 1
MaTeMaTruueckoro anammza 10-11
KJ1aCCOB
OBILIEE KOJIMYECTBO HACOB I10 136

[NPOTPAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOU ITPOT'PAMMBbBI

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peIMeTHbIE Pe3yJabTATHI 0CBOEHHUsI OCHOBHOM
00pa3oBaTeILHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

1

Yucna 1 BEIYMCIIEHUS

1.1

OHepI/IpOBaTB MNOHATHUAMU: HATYPAJIbHOC, LCJIIOC YHUCIIO, HCIOJb30BATH
IMPU3HAKHU AOCIIMMOCTHU LEJIBIX YHUCEJI, PA3JIOKCHHUC 4YHCIIa Ha IPOCTHIC

MHOXUTCIIN OJId PCIICHUA 3a1a1

1.2

OHepI/IpOBaTL NOHATUCM: CTCIICHb C PALIMOHAJIbHBIM IMOKAa3aTCIIEM

1.3

OHepI/IpOBaTL ITOHATHUAMMN: J'IOFapI/I(I)M qucia, ACCATUYHBIC 151

HaTypaJIbHbIE JIOTapUPMBbI

YpaBHEHHs 1 HEPABEHCTBA

2.1

[IpumensaTs cBolcTBa CTENEHM JUId IPeoOpa3oBaHMs BBIPAKEHUH,
OIIEpUPOBATh MOHATHAMM: IOKA3aTEIBHOE ypPAaBHEHUE W HEPABEHCTBO;

peiaTb OCHOBHBIC THUIILI ITOKA3aTCIIbHBIX ypaBHeHI/IfI 1 HCPABCHCTB

2.2

Brimonsaate npeoOpa3oBaHUs BBIPAKEHHUH, COAEPIKALINX JIOTapu(MBI;
OTIepUPOBATH MOHITUSIMHU: JIOTApU(PMUUECKOE YpaBHEHNE U HEPABEHCTBO;

pelaTh OCHOBHBIE THIIbI JJOTapU(MHUUECKUX YPAaBHEHUN U HEPABEHCTB

23

Haxoaute peuIcHuA HpOCTGfIIlIPIX TPUTOHOMCTPUUICCKUX HCPABCHCTB

24

OnepupoBaTb NOHATUAMU: CHCTEMA JIMHEHHBIX YpaBHEHHH U €€
pelIeHue; UCIoNb30BaTh CUCTEMY JIMHEHMHBIX YPaBHEHUU I pELICHUS

MMPAKTUYICCKUX 3aaaY

2.5

Haxonauth PCUICHHA HpOCTGfII.HHX CHUCTEM n COBOKyrIHOCTCﬁ

palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peaibHble CHUTyallMd Ha SI3BIKE alreOpbl, COCTABISTH
BBIPA)KCHUsI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 10 YCIOBHUIO 3aJayH,
UCCJIEN0BATh IIOCTPOEHHBIE MOJCIHM C HCIOJIB30BAaHUEM ammnapara

anreOpsI

OyHKINUU U TpaPUKH

3.1

OnepupoBaTh MNOHATHSMU: TEpUOAWYECKass (QYHKLHUS, IPOMEKYTKU




MOHOTOHHOCTH (YHKILIMH, TOUKH 3KCTpeMyMa (yHKIMM, HauOoJibllee U
HauMeHblllee 3HaueHUs (PyHKIMU Ha MPOMEXKYTKE; MCIIOIb30BaTh UX JUIA

uccliieIoBaHus (PyHKIUH, 3aJJaHHOM rpadukom

OnepupoBaTh MOHATUSAMH: TPAPHUKH ITOKA3aTEIbHOU, JIOTapUPMHIECKON 1

3.2 TPUTOHOMETPUUYECKUX (PYyHKIUI; H300pakaTb HMX Ha KOOPAWHATHOM
TJIOCKOCTH M UCTIOJIb30BATH IS PEIICHUsI yPAaBHEHUH 1 HEPABEHCTB
N300paxkaTh Ha KOOPAMHATHOW IUIOCKOCTH TpauKH JTHHEHHBIX
33 YpPaBHEHUH UM MCHOJIb30BaTh MX JUIsl PELIEHUS CUCTEMBbl JIMHEWHBIX
ypaBHEHUH
14 Ucnonb3oBare rpaduku (GyHKIUNA AJIT UCCIIEOBAHHS MPOILIECCOB H
. 3aBHCUMOCTEH U3 IPYTUX yUeOHBIX TUCIUIUINH
4 Havana marematnueckoro aHainsa
OnepupoBaTh TOHATHSAMHU: HENpepbIBHAs (YHKIMS, MPOU3BOIHAS
4.1 (GYHKIIMHM; HKCIOJB30BaTh TEOMETPUYECKUI U (PUINYECKUH CMBICI
MIPOU3BOJIHON /I PELICHHUS 3a]1a4
42 HaxomuTh  NpOW3BOMHBIC  JJIEMEHTAPHBIX  (DYHKIHA, BBIYUCISTH
' MIPOU3BOJHBIE CYMMBI, IPOU3BEACHHUS, YACTHOTO QYHKIUI
Hcnonp30BaTh MPOU3BOJIHYIO Ui  HCCIelOBaHUS (DyHKIMM Ha
4.3 MOHOTOHHOCTB M 3KCTPEMYMBbI, IPUMEHSTh Pe3yJIbTaThl UCCIIEOBAHUS K
MOCTPOEHHUIO IrpauKoB
a4 Hcnonbs30BaTh NPOU3BOJHYIO ISl HAXOKICHHS HAWIYYIIErO PELICHUs B
' MPUKIAAHBIX, B TOM YKCJIE COLIMAIbHO-OKOHOMHYECKHUX, 3aauax
45 OnepupoBaTh NOHATUAMH: TIepBOOOpa3Hass M WHTErpaj; IOHUMATH
’ TEOMETPUUSCKUIN ¥ (PU3MUECKHUI CMBICT HHTErpajia
" Haxomute mnepBooOpa3zHble 3JIeMEHTapHbIX  (QYHKIHUH, BBIYUCISTDH
' uHTerpain o ¢popmyine Hetorona — Jleiibnuna
47 Pewmate npukiiagHeie 3aa4u, B TOM YUCIIE COLMUATBbHO-3KOHOMHUYECKOTO

U (pU3MUECKOro XapaKkTepa, CpeICTBAMH MaTEMAaTUYECKOT0 aHAJIN3a




IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KJIACC
Kon IIpoBepsieMbIi 3J1€MEHT COACPKAHUS
1 Uucna u BBIYUCICHUS
1.1 HarypanbHble u niensie yncia. [Ipu3Haky AeIMMOCTH HEbIX YUCEN
1.2 Crenensb ¢ pallmoHaIbHBIM MTOKa3areiaeM. CBONWCTBA CTENEHU
1.3 Jlorapudm uucna. [lecaTudynHble U HATypaibHbIE JOrapupMbl
2 YpaBHEHUs U HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BBIPAKEHUN, COACPIKAIIMX JIOTapU(HMBI
57 [TpeoOpa3oBaHue BBIpAXKEHUH, COAEPIKAIINX CTENIEHH C PAllMOHAIbHBIM
' noKa3aTeynem
23 IIpuMepsl TPUTOHOMETPUUECKUX HEPABEHCTB
2.4 Iloxa3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHHs 1 HEPAaBEHCTBA
6 Cucrtembl JMHEHHBIX ypaBHEHUH. PelieHwe MNpUKIAIHBIX 3a/ady C [OMOUIBIO
' CHUCTEMBI JINHEVHBIX YPAaBHEHUI
2.7 CucreMbl U COBOKYITHOCTH pallOHAIbHBIX YPABHEHUN U HEPABEHCTB
53 [IpuMeHeHre ypaBHEHUHN, CUCTEM U HEPABEHCTB K PEILICHUIO0 MaTEMaTUUECKHX 3a]a4
. ¥ 3a/1a4 U3 Pa3InYHbIX 00J1acTe HAYKH U peabHOM KU3HU
3 DOyHKINUK U TpaPUKH
Oynkuus. Ilepuonnueckne ¢yHkiuu. I[IpoMexyTKH MOHOTOHHOCTH (DYHKLUH.
3.1 MakcumymMbl U MHUHUMYMBI QyHKUMU. HaunOomnbiee M HauMeHblIee 3HauYCHHE
(GYHKLIHU HAa IPOMEXYTKE
3.2 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpaduKu
33 [TokazarenbHas u Jorapudmuyeckas GyHKINU, X CBOMCTBA U IrpaduKu
34 Hcnonp3oBanue rpadukoB GYHKIWH ISl peIIeHHs YpaBHEHUHA U IMHEHHBIX CHCTEM
Hcnons3oBanne rpadukoB  QYHKIMA I UCCIICIOBAaHHS  TPOIECCOB |
3.5 3aBUCUMOCTEH, KOTOpble BO3HMKAIOT NPHU pPEIICHUM 33Jad U3 JAPYrHX Yy4eOHbIX

MPEIMETOB U PEAIbHOM KU3HH




Hauama MaTeMaTH4eCKOro aHajimn3a

4.1 HenpepeiBable GyHKITMN. MeTOI HHTEPBAJIOB JIJISl PEIICHHSI HEPAaBESHCTB
4.2 [TpousBonHas Gpyukuuu. ['eomerprueckuii 1 GU3NIECKUNA CMBICI IPOU3BOTHON
43 [TpousBonHble 37eMeHTapHBIX (yHKIMA. DOpMyIBl HAXOXKACHUS IMPOU3BOIHOM
' CYMMBI, IPOU3BEAECHUS U YACTHOTO (DYyHKIIUH
[IpumeHneHrne TPOU3BOAHONW K HCCIEAOBaHUIO (GYHKIMA HAa MOHOTOHHOCTh H
4.4 SKCTpeMyMbl. Haxoxaenue HauOoJbIIero ¥ HAaMMEHBIIETO 3Ha4YeHUs (QyHKIMH Ha
OTpE3Ke
[IpumeHeHre NPOU3BOAHOM I HAXOXKIEHUS HAaWITYYIIEero pelieHus B MPUKIIaIHbIX
4.5 3ajadax, JJIs OIpEeeNIeHHs] CKOPOCTH IMpoliecca, 3aJaHHOro (GopMmysol WU
rpaduxom
4.6 [TepBooOpaznas. Tabmauia nepBooOpa3HbIX
47 WuTerpan, ero reoMeTpuyecKuil U (pu3nyecKuii cMpICi. BrruncieHne naTerpaia mo

dbopmyne Hetotona — JleliOHuIa




IPOBEPSIEMBIE HA EI'D 110 MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJBHOM
IMPOI'PAMMBI CPEJTHEI'O OBILIEI'O OBPA3OBAHUS

Kon IIpoBepsiemble TPeOOBAHMSA K NPEAMETHBIM pe3yJIbTaTaM OCBOCHHS
NpOBEPSIEMOro OCHOBHOI 00pa30BaTeJLHOM NPOrPaMMBbI CPeIHEro 00111ero
TpeOoBaHus o0pa3oBaHust

BnageHnne meromamMu J0Ka3aTeNbCTB, aIrOPUTMaMHU pEIICHHs 3aad;
yMeHue (GopMysIMpoBaTh W ONEPUPOBATH MOHATUSIMH: OIpE/CICHNUE,
aKcuoma, TeopeMa, CIEACTBHE, CBOWCTBO, INPHU3HAK, JI0Ka3aTeIbCTBO,
paBHOCHIIbHBIE ()OPMYITHPOBKH; IPUMEHSTh UX; YMEHHE (HOPMYITUPOBAThH
0o0paTHOE U MPOTUBOIOJIOKHOE YTBEPXkAECHUE, MPUBOIUTH MPUMEPHI U
KOHTPIPUMEPBI, MCIOJb30BaTh METOJ MAaTeMAaTHYECKOW WHIYKLHH;
IIPOBOAUTH  JOKA3aTEIbHbIE PACCYXKAEHUA IIPU PEIICHUHM 3a1ay,
1 OLICHUBATh  JIOTMYECKYH)  IIPaBUJIBHOCTb  PACCYXKICHUMN; YMEHHE
OIICPUPOBATH IOHATHUAMU: MHOXKECTBO, ITOJAMHOXKECTBO, ONEpalud Hal
MHOXECTBAMHU; YMEHHME HCIIOJIb30BaTh TEOPETUKO-MHOKECTBECHHBIN
anmnapar Juis OIMCaHUs PEaJbHBIX IPOLECCOB U SIBICHUN U IIPU PELICHUH
3aa4, B TOM 4YHCIE W3 JPYr'uX Y4eOHBIX MPEIMETOB; YMEHHE
OIIepUPOBATh MOHATUAMM: Ipad, CBA3HBINA rpad, AepeBo, LUKI, Tpad Ha
IUIOCKOCTH; YMEHHME 3a/1aBaTh M OIHUCHIBaTh Tpadbl Pa3INnYHBIMH

croco0aMu; UCTIOIB30BaTh rpad)bl MPH PEIICHUH 3a71a4

YMeHue oneprupoBaTh MOHATUSAMH: HATYPAIBHOE YHCIIO, LEI0€ YHCIIO,
CTENEHb C LEJIBIM [10Ka3aTeleM, KOPEHb HATypaJbHOU CTENEHU, CTENEHb
C pAalMOHAIBHBIM  IIOKa3aTejleM, CTeNeHb C  JIEMCTBUTEIbHBIM
nokaszarejaeM, Jorapupm UHMCIa, CHHYC, KOCHHYC M  TaHICHC
MIPOM3BOJIBHOIO YHCJIA, OCTATOK [0 MOJYJIO, PalMOHAIBHOE YHCIIO,
UPpPALMOHAIBHOE  YHCJIO,  MHOXKECTBA  HATypalbHBIX,  LENbIX,
2 paloHalIbHBIX, JEUCTBUTENBHBIX YHCEN; YMEHHE HCIIOJIb30BaTh
NpPU3HAKU JIeTMMOCTH, HAaUMEHBUIMHA OOIIMI JeTuTenh U HauMEHbIIee
oOuiee kpaTHoe, airopuT™M EBKinja npu perieHuu 3ajad; 3HaKOMCTBO C
pa3IMYHBIMM  NO3UIHUOHHBIMM  CHUCTEMAMM  CUHCJIECHMS;  yMEHHE
BBITMIOJHATh BBIYMCICHUE 3HAYEHUM U MpeoOpa3oBaHMs BBIPAXKEHHUH CO
CTeNeHsAMHU M JorapudmMamu, NnpeodpazoBaHUs IPOOHO-pAlIMOHATIBHBIX

BBIPDAKCHUI; YMEHHE ONEPHUPOBATH MNOHATHUSAMHU: IOCIIEIOBATEIbHOCTD,




apudmernyeckas rporpeccus, reoMeTpHuuecKast IIporpeccus,
OeckOHeYyHO yObIBaroIlas TeoOMETpUYecKass IpOrpeccus; yMEHHE
3aJ1aBaTh MOCJIE0BATEILHOCTH, B TOM YHCJIE C TOMOUIbIO PEKYPPEHTHBIX
dopMyn; yMeHHE ONepUpoBaTh IOHATHUSAMHU: KOMIUIEKCHOE YHCIIO,
COMNpPSKEHHBIE KOMIUIEKCHBIE YUCIIa, MOJYJIb U apTyMEHT KOMIUIEKCHOIO
yuciaa, ¢opmMa 3aluCH  KOMIUIEKCHBIX 4ucen (TeoMeTpuyeckas,
TpUrOHOMETpHUUecKas U  anreOpavueckas); YMeTb  IPOU3BOAMTH
apudMeTHUecKue JEHCTBUS C KOMIUIEKCHBIMHU YHCJIaMH; TNPUBOJIUTH
IpUMEphl  HCIOJIb30BAHUSA  KOMIUIEKCHBIX  YHCEN,  ONEepUpoBaTh
NOHATHAMM: MaTpuma 2x2 um  3X3, OIpenenuTeNb MaTpULbI,

FGOMeTpI/I‘-ICCKI/Iﬁ CMBICJI OTIPCACIIUTEIIA

YMeHne omnepupoBaTh MOHITHUSMU: PAMOHAIBHBIC, WPPALMOHAIBHEIE,
MOKa3aTelbHbIE, CTETEHHbIE, JIOTapu(pMUUECKHe, TPUTOHOMETPHUUECKHE
ypaBHEHUS U HEPABEHCTBA, HUX CHCTEMBI, YMEHHE OIEpPUPOBATh
MOHSITUSIMH: TOXAECTBO, TOXKJIECTBEHHOE NpeoOpa3oBaHHe, YpaBHEHHE,
HEpPaBEHCTBO, CHUCTEMa YypaBHEHUW U HEPABEHCTB, PaBHOCWIHHOCTH
YpaBHEHUH, HEpPaBEHCTB U CHUCTEM; YyMEHHE pellaTb YpaBHEHUS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOINBIO PA3IMUHBIX MPUEMOB; pEIIaTh
YpaBHEHUS, HEPABEHCTBA U CHCTEMbl C TMApaMeTpoM; MPHUMEHSThH
ypaBHEHUsI, HEPABEHCTBA, UX CUCTEMBI JJI PELICHUsS MaTeMaTHYECKUX

3aJiav ¥ 3aaa4 U3 pasIndIHbIX obnacreit HAaYKHU U pCaHBHOﬁ KHN3HU

VYMeHHe OmnepupoBaTh MOHATUSAMH: (QYHKIHSA, YETHOCTh (QYHKIHH,
NEPUOIMYHOCTD (PYHKIIUH, OrpaHMYEHHOCTh (PYHKIIUH, MOHOTOHHOCTD
GyHKIHMH, KCTpeMyM (YHKIIMH, HAauOOJbIIIee U HAUMEHbBIIee 3HAUYCHUS
(GYHKIMU HA IPOMEKYTKeE, HeMIpephIBHAS (DYHKIHS, aCHMOTOTHI rpaduka
GyHKIMH, TIepBas U BTOpas Npon3BoaHAs (PYHKIMH, TEOMETPHUYECKUN H
¢u3nueckuif CMBICT TPOM3BOJHON, NEpBOOOpasHas, OINpeneTEHHbIN
UHTETpajl; YMEHHE HAXOIUTh AaCHMOTOTHI rpaduka (DyHKIUH;, yMEHHE
BBIUUCIIATE  TPOM3BOJHBIC CYMMBI, HPOHM3BEACHHUS, YACTHOTO H
KOMITO3UIMHN (DYHKIMH, HaXOAWTh YpaBHEHHE KacaTeNbHOH K Tpaduky
(GYHKUIMH; yMEHUE HAXOIUTh MPOU3BOIHBIC SJIEMEHTAPHBIX (YHKIIMA;
YMEHHE HCIOJIB30BaTh MNPOM3BOAHYIO JUIS HCCIENOBaHUS (QYyHKIHH,
HAXOJUTh HAWOOJbIIME M HAUMEHbIIWE 3HAYCHUS (YHKIMHA; CTPOUTH
rpa¢Ki MHOTOWJICHOB C HCIIOJI30BAHUEM ammapaTa MaTeMaTHYeCKOTO
aHanmu3a; NPUMEHATh MPOU3BOJHYIO JJIS HAXOXKICHHUS HAWIY4IIero

p€iCHud B HNPHUKIAJHBIX, B TOM YHCJIIC COIHAJIBHO-DKOHOMHWYCCKUX M




(bU3UYEeCKUX 3a/1auax; HAXOIUTh TUIOMIAAN U 00BbEMBI GUTYP C TIOMOIIBIO
WHTErpaja; NPUBOJAUTH MPUMEPHl MATEMATUUYECKOI'O MOJEIMPOBAHUS C

MOMOIIbI0 Tu(depeHITnaTbHBIX YpaBHEHUIH

YMeHue onepupoBaTh MOHATHAMHU: rpaduk QyHKIUH, OOpaTHas
(GYHKIMSL, KOMITO3MLUS (YHKIMHA, JUHEeWHass (QyHKIMS, KBaJpaTHYHAs
byHKIHA, panmoHaIbHas byHKIHA, CTeTIeHHasI byHKIHA,
TPUTOHOMETpUYecKne  (QyHKIMH, OOpaTHbIE  TPUTOHOMETPHYECCKUE
¢yHKIMHM, TIOKa3aTelnbHas U Jorapudmuyeckas (YHKIHU; YMEHHE
CTPOUTHh TpaUKH H3yYCHHBIX (DYHKIMH, BBHINOIHATH NPeoOpa3OBaHUS
rpaduKoB (PYHKIUH, UCTIOIB30BaTh TPAPUKH JJIs U3yUEHHsI TIPOIIECCOB H
3aBUCHMOCTEH, NMPH PEIICHUU 3a]ad U3 JAPYTUX YYEOHBIX MPEIMETOB H
3a7a4 M3 peabHON JKU3HU; BBIPAXaTh (POPMYJIaMH 3aBUCHIMOCTH MEXITY
BCJIMYMHAMY; HCIOJB30BaTh CBOMCTBA M Tpapuku QYHKIMHA IS
peleHns ypaBHEHHI, HEPABEHCTB U 3a/1a4 ¢ TapameTpaMu; U300pakaTh
Ha KOOPIMHATHOM TIUIOCKOCTH MHOJXKECTBA pEIICHWH YpaBHEHHH,

HEPABCHCTB U UX CUCTEM

VYMeHue pemaTh TEKCTOBBIC 3a/1aud pa3HbIX THUIOB (B TOM YHCJE Ha
MPOLEHTHI, AOJIM U YacTH, Ha JBUKEHHE, paboTy, CTOUMOCTh TOBApOB U
yCIIyT, HaJIOTH, 3aJa4i U3 00JaCTH YIpaBJiICHUS JIUYHBIMU U CEMEHHBIMU
¢dbuHaHCaMM); COCTABJIATH BBIPAKEHUS, YpaBHEHHS, HEPAaBEHCTBA M HX
CHUCTEMBI MO YCIOBUIO 3aJa4M, HMCCIIEOBATh IMOJIYYEHHOE PEIICHUE U
OIICHUBATh MPABIONOAOOHOCTh PE3YJIbTATOB; yYMEHHE MOJEINPOBAThH
peaibHbIE CUTyallUM Ha $3bIKE MATEMATUKH; COCTABIISTH BBIPAKECHHUS,
YpaBHEHHs, HEPaBEHCTBA M MX CHCTEMbl [0 YCJOBHIO 3a/ayW,
UCCIEAOBAaTh MOCTPOEHHBIE MOJEIM C HCIOJb30BaHUEM ammnapara

anredpbl, UHTEPIPETUPOBATH MOTYUYEHHBINA Pe3yabTaT

YMeHue onepupoBaTh MOHATUSAMU: CpelHee apupMeTHUECKOoe, MeIuaHa,
HauOoJplllee M  HAaWMEHblLIee 3HAYEHUs, pa3Mmax, JUcCHepcHs,
CTaH/JapTHOE OTKJIOHEHHE YMCIOBOrO Habopa; yMEHHE W3BIIEKaTh,
UMHTEPNPETHPOBATh HH(GOPMAIMIO, TMPEACTaBIEHHYIO B TaliuLax, Ha
quarpammax, rpaukax, OTpaskarollyro CBOMCTBA peallbHbIX MPOLECCOB U
SBJICHUI; TIPE/ICTABIATh HH(POPMALIHMIO C TIOMOIIbIO TAaOJIHII U AUArpamM;
UCCIIEIOBaTh CTAaTUCTUYECKHE JIaHHbIE, B TOM YHCJIE C MPUMEHEHHEM
rpapuyeckux METOJOB U  JJIEKTPOHHBIX CpPEACTB; rpaduyecku
UCCJIEIOBaTh COBMECTHblE HAOJIOAEHHMS C TOMOINBIO JAMarpaMm

pacccuBanusa U JIMHEMHOMN perpeccuun




VYMeHue onepupoBaTh INOHATUSAMH: CIy4YallHbIA OIBIT W CIIy4alHOE
COOBITHE, BEPOSTHOCTb CIy4yailHOro COOBITUS; YMEHHME BBIYMCIATDH
BEPOATHOCTh C HCIOJB30BaHUEM TIpaUuecKux METOJOB; MPUMEHSTH
GbopMysIbl CIIOKEHUSI U YMHOXEHHs BEpOSATHOCTEH, (hopMyiy MOJTHOU
BEPOATHOCTH, popmyiy bepHymin, koMOMHaTOpHbIE (HAaKTHI U (POPMYIIBL;
OLICHUBATh BEPOSATHOCTH pEAbHBIX COOBITUH; yMEHHE OIEepUpOBaTh
MNOHSTUSMM: Cly4ailHass BEJMYMHA, pacIlpeieseHUe BEpOSITHOCTEM,
MaTEMaTHYECKOE OKHUJAHUE, IUCHEPCHS M CTaHJApPTHOE OTKIOHEHHE
ClIy4ailHOM BeNWYMHBI, (YHKIUKM pacmpelneieHuss U  IJIOTHOCTH
PaBHOMEPHOI0, IIOKA3aTEIbBHOTO W HOPMAaJbHOTO PpaCHpeleICHU;
YMEHHE HCNOJIb30BaTh CBOMCTBA M3YyUYEHHBIX paclpelesieHud Juis
peleHus 3agayd; 3HAKOMCTBO C MOHSATHSMM: 3aKOH OOJIBIIMX YHCel,
METOJIbl BBHIOOPOYHBIX HCCJIEIOBAHUM; YMEHUE INPUBOAUTH HPHUMEPHI
IPOSIBJICHUS] 3aKOHA OOJIBIIMX YHCET B HPUPOAHBIX M OOIIECTBEHHBIX
SBJICHUSX; YMEHHE ONEPUPOBATh MOHATUSAMU: COUETaHHE, IIEPECTaHOBKA,
YHUCIO COYETaHWM, YHCIO IepecTaHOBOK; OumHOM HbloTOHA; ymeHue
NPUMEHSITh KOMOMHATOPHBIE (PAKTHI M PacCyKICHHS [UIS PEIICHHS 3a1a4;
OLICHUBATh BEPOATHOCTH peasbHBIX COOBITHI]; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEIb U UHTEPIIPETUPOBATH NOJYYECHHBIN PE3YIbTAT

YMeHue onepupoBaTbh IOHATUSMM: TOYKA, MpsAMasi, IIJIOCKOCTb,
IIPOCTPAHCTBO, OTPE30K, JIy4, BEJIWYMHA YIUIa, IUIOCKMHA yrod,
JIBYI'PAHHBIA yroj, TPEXIPAHHBIA YIOJI, CKPEIIUBAIOLIMECS MPSMBIE,
NapaJuIeIbHOCTh U NMEPHEHIUKYISIPHOCTh NMPSAMBIX U IUIOCKOCTEH, yroi
MEXIY MNPSMBIMH, YTOJ MEXKAY IPSIMOM M IUIOCKOCTBIO, YIOJl MEXIY
IUIOCKOCTSIMH, PACCTOSIHUE OT TOYKHU IO IJIOCKOCTH, PACCTOSIHUE MEKIY
IIPSAMBIMH, PACCTOSIHUE MEXAY IUIOCKOCTSAMM; YMEHUE UCIIOIb30BaTh IIPH
pelIeHUH 3aJad U3ydyeHHbIE (PAKTHI MU TEOPEMbI INIAHUMETPUHU; YMEHHE
OLICHUBATh pa3Mepbl OOBEKTOB  OKPYXAIOIIEro MHUpA; CTPOHUTH
MaTEMaTUYECKHE MOJEIM C IOMOIUBIO TI'E€OMETPUYECKHX IOHATUH H

BCJIMYHMH, PCIIAaTh CBA3aHHBIC C HUMU NPAKTUYCCKUC 3aa4Yn

10

YMeHue onepupoBaTh MOHATUAMHM: IUIOUIaab (GUrypbl, 00bEM (uUrypsl,
MHOTOTPAaHHHK, HPaBIJIbHBI MHOTOTPAHHHK, CEUYCHHE MHOTOTPAaHHHUKA,
Ky0, mapajuienenures, Npu3Ma, NUpamMuaa, (Gurypa U IMOBEPXHOCTb
BpalleHNs], HWINHAP, KOHYC, Imap, cdepa, miomanas chepsl, IUIOmab
MOBEPXHOCTU NHPaMM[bI, TMPU3MBI, KOHycCa, LWIMHApa, 00BEM KyOa,

IPSIMOYTOJIBHOTO MapaijleNienuneaa, MUpaMuabl, HpU3Mbl, LHWIMHIPA,




KOHYCa, I11apa, pa3BépTKa MOBEPXHOCTH, CEUYECHMsI KOHYCAa M LIWJIMHJIPA,
NapajuleJIbHbIE OCH WM OCHOBAHHUIO, CEYEHUE 11apa, IIJIOCKOCTD,
Kacaromasics cdepbl, LUIUHAPA, KOHYCa; YMEHHE CTPOUTH CEUYECHHE
MHOTI'OI'paHHHMKA, U300pakaTh MHOTOTPAHHUKH, (PUTYpPBl U ITOBEPXHOCTH
BpALICHUs, UX CEYECHMsI, B TOM YHCJIE C IOMOIIBIO AIEKTPOHHBIX CPEJICTB;
YMEHHE NPUMEHSTh CBOMCTBAa T€OMETPHUUECKUX (PUTYp, CAMOCTOATEIBHO
(bopMyJIMpPOBaTh OMPEJEIICHUS U3YYaeMbIX (PUTyp, BBIIBUraTh TMIOTE3bI
O CBOMCTBaX M NMpH3HAKaX F€OMETPUYECKUX (UTYyp, 0OOCHOBBIBATH WM
ONpoBepraTh HX; YMEHHE MPOBOAMUTH KiIacCUPUKAUUIO QUryp 1o
pa3IMYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIUMBIE IOMOJHHUTEIbHbIC

MOCTPOCHUS

11

YMeHue omepupoBaTh TMOHATHUSIMH: JIBUKCHHE B TPOCTPAHCTBE,
napaulebHBIA MEPEHOC, CUMMETPHSI Ha IUIOCKOCTH U B MPOCTPAHCTBE,
MOBOPOT, TpeoOpa3oBaHue TMOMO0US, TMOMOOHBIE QUTYPHI;, YMCHHE
pacro3HaBaTh paBHbIC W MOAOOHBIC (PUTYpPHL, B TOM YHCIIE B MPUPOJIE,
UCKYCCTBE, apXUTEKTYpEe; HCIOJIb30BATh T'€OMETPUYECKHE OTHOIICHHS
IpU pEIIeHWH 3aJad; HAaXOMUTh T'€OMETPUYECKHE BEIMYMHBI (IJIHHA,
yroj, IUIOIaab, OOBEM) TPH pPEIICHHH 3a1ad H3 APYTruxX Y4eOHBIX
NpEeJMETOB M U3 PEaTbHOM KHU3HU; YMEHUE BBIYUCISTH T€OMETPUUECKHUE
BEJIMYMHBI (AJTUHA, YTOJ, IUIOMAAb, OOBEM, IUIOIIAAb MOBEPXHOCTH),
UCTIONB3YsS M3y4YeHHbIE (DOPMyNBI M METOIBI, B TOM YHCIE: IUIONIAIb
MOBEPXHOCTU MHUPAMHBI, TIPU3MBI, KOHYCa, IWIMHAPA, IUIOMaab chepsr;
00bEM Ky0a, MPSIMOYTOJBHOTO MapauleNienue/a, MUPaMUAAbI, TPH3MBI,
IIMHAPA, KOHycCa, INapa; YMEHHE HaXOIUTh OTHOUIEHHE OO0BEMOB

MoTI00HBIX (pHUryp
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YMeHHne onepupoBaTh MOHATUSMU: NMPSMOYTOJIbHAS CUCTEMAa KOOPIUHAT,
BEKTOp, KOOPAMHATHI TOYKH, KOOPAMHATHI BEKTOPAa, CyMMa BEKTOPOB,
MIPOU3BEIEHNE BEKTOpa Ha YHCIO, pa3joXeHHe BeKTopa Mo 0Oas3ucy,
CKaJsIPHOE IIPOM3BEJICHUE, BEKTOPHOE IPOMU3BEICHHUE, YTOJN MEXKIY
BEKTOpPAMH; YMEHHUE HCIOJIb30BaTh BEKTOPHBIA U KOOPAWHATHBIA METOJ
JUISL pelICHUS TEOMETPUUYECKHMX 3aJad M 3aJad JAPYruX Y4eOHBIX

MIPEAMETOB
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YMeHne BbIOMpAaTh TMOAXOMSAIIMN METOH [UIi pelIeHus 3a1adw;
[IOHMMAaHUE 3HAYMMOCTH MATEMAaTUKM B HW3YYEHUU NPUPOJHBIX U
OOIIIECTBEHHBIX MPOIIECCOB W  SBJICHWUW; YMEHHE pPacro3HaBaTh

MMPOSABJICHUC 3dKOHOB MATCMATUKHU B HUCKYCCTBC, YMCHHC IIPUBOJUTH




MNpUMEPBl  MATCMATHYCCKUX

MaTeMaTU4eCKOMH HAayKH

OTKPBITHUA  POCCHMCKOMN

u

MHUPOBOU




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMBbBIX HA EI'D
11O MATEMATHUKE

IIpoBepsieMblii JJIEMEHT COAEePKAHUS

Kon

1 Yucna v BBIYUCICHUS

1.1 HarypanbsHble 1 nenbie yucna. [Ipu3Haku 1eIUMOCTH HENbIX YUCET

- Panmonaneupie uucna. OOBIKHOBEHHbIE U JECSITHUYHBIE JIpOOM, MPOILEHTHI,
. OeCKOHEUHBIEe IEPUOTUYECKUE IPOOH

13 Apudmernueckuil KOpeHb HaTypaJbHOM cTeneHu. JeHcTBUA ¢ apupMeTHIeCKUMHU
' KOPHSIMHM HaTypajibHOU CTEEHU

14 Crenens ¢ nenbM nokaszatesneM. CTeneHs ¢ palioHaIbHBIM MoKa3aTeneM. CBOMCTBa
' CTETICHH

Ls CuHyC, KOCMHYC W TaHI€HC YHCJIOBOTO apryMeHTa. ApPKCHUHYC, apKKOCHHYC,
. apKTaHI€HC YHUCIOBOIO apryMeHTa

1.6 Jlorapudm uucna. [lecaTuyHble U HATypaibHbIE JOrapupMBbI

JeiictButenpHble  uncia. ApudMeTHUECKHE OIepaluud ¢ JICHCTBUTEIBbHBIMU
1.7 yuciamu. [IpubnnxEHHble BIYUCIICHUS, PAaBUIa OKPYTJICHUS, IPUKUIKA U OIICHKA
pe3yJibTaTa BbIUMCIEHUN

1.8 [IpeobpazoBaHue BeIpaKeHUN

1.9 KommnekcHbie yncna
2 VYpaBHEHUS U HEPABEHCTBA

2.1 Llenpie u 1pOOHO-pallMOHATBHBIC YPAaBHEHUS

2.2 HppanuoHanbHble ypaBHEHUS

2.3 TpuronomeTpuuecKkue ypaBHEHH

24 [ToxazarenbHble U JOrapuPMUUECKHE YPaBHEHUS

2.5 enbie n 1poOHO-paIIOHATIEHBIE HEPABEHCTBA

2.6 UppanmonanbHbie HEpaBEHCTBA

2.7 [Toxa3zaTenbHbIE U JOrapuPpMUUECKIE HEPABEHCTBA

2.8 TpuroHomeTpruuecKue HEPABEHCTBA

2.9 CucreMbl 1 COBOKYITHOCTH YPaBHEHHUH U HEPABEHCTB

2.10 YpaBHEHMS1, HEpPABEHCTBA U CUCTEMBI € TapaMeTpaMHu

2.11

Martpuiia cucTeMbl JIMHEHHBIX ypaBHEHUH. OnpeneauTens MaTpULIbI




3 @OyHKIMU U TpaduKu
31 Oyukius, cnocoOwl 3amanus ¢yHkun. ['paduk ¢yHkumu. B3anmmuo oOpaTHBIE
. bynkiun. YétHble u Heu€THbIe QyHKIMH. [leproanueckue GyHKINN
OO6nacthb ompeneneHus W MHOXKECTBO 3HaueHW QyHkumu. Hymn ¢yHkumu.
19 [IpoMexXyTKM  3HAKOMOCTOSHCTBA.  I|IpOMEXYTKM  MOHOTOHHOCTH  (DyHKITHH.
' Makcumymbl 1 MUHUMYMbI GyHKuMu. HauOosnbliee M HauMeHbIlee 3HAYEHUE
(GYHKIMU HAa TPOMEKYTKE
33 CrenenHass (QyHKIMS C HAaTypaJbHbIM W IIeNbIM Toka3ateneM. EE cBoiicTBa u
' rpaduk. CBoiicTBa U TpaviKk KOPHS 1-0 CTENIEHU
3.4 Tpuronomerpuueckue GyHKIIUH, UX CBOMCTBA U TpadUKU
3.5 [TokazarenbHast u Jorapudmuyeckas GyHKIUU, UX CBOMCTBA U IrpaduKu
16 Touku paspbiBa. AcuMnTorel TpapukoB ¢GyHKmmid. CBolcTBa  (QyHKIHIA,
' HENPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBaTenbHOCTH, CIOCOOBI 33/1aHUS M1OCIIEA0BATENILHOCTEH
3.8 Apudmernueckas 1 reomeTpudeckas nporpeccud. @opmyra ClI0XKHbBIX IPOLIEHTOB
4 Havana maTremMaTn4eckoro aHaansa
4.1 [TpousBoaHas ¢pyHkimu. [Ipon3BoiHbIE A1€MEHTAPHBIX (PYHKIIMHA
[IpumeHeHre NPOM3BOAHOM K HCCIENOBAHUIO (QYHKIMH Ha MOHOTOHHOCTb U
4.2 sKcTpeMyMbl. HaxoxaeHne HanOoNbIIero 1 HaMMEHbIIEro 3HaYeHUs (YHKIHUU Ha
OTpe3Ke
43 [TepBooOpa3nas. UnTerpan
5 MHoOXeCTBa U JIOTUKa
5.1 MHoOXxecTBO, ornepauu HajJ MHOKecTBamu. J{uarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposTHOCTB M cTaTUCTHKA
6.1 OnucarenbHas CTaTUCTUKA
6.2 BepositHOCTB
6.3 KomMOunaropuka
7 I'eomeTpus
7.1 ®urypsl Ha MIOCKOCTH
7.2 [IpsiMBbIE ¥ TNIOCKOCTH B IPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena u NOBEpXHOCTH BpaLICHUS




7.5

KoopanHatel 1 BEKTOPBI




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYHEHUKA

* Marematuka: anredpa U Hauajla MaTeMaTUYECKOTO aHaIn3a, FEOMETPHSI.
Anrebpa v Havasia MaTemaTuueckoro ananuza. 10-11 kimacc. Anumos HILA.,
Konsarun F0.M., TkaueBa M.B. u 1p. AxkumonepHoe o611ectBo «31arenbeTBo

«HpOCBCHIGHI/IC»

METOANYECKUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

6aza [{OK






