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MNOACHUTEJBHASA 3AIINCKA

VYueOHblit Kypc «Anredpa W Hadajda MAaTeMaTHMYECKOTO aHAINU3a» SBISIETCS
OJHUM U3 Haubojiee 3HAYMMBIX B MPOTpaMMe CpelHero ooumiero odpa3oBaHus,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeYMBAET MHCTPYMEHTAIBHYIO 0a3y Is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JOTMYECKOe U abCTPAaKTHOE MBIIIICHHE 00yYaroluXcsi Ha ypOBHE, HEOOXOIUMOM
JUI. OCBOCHUS MH(POPMATUKHU, OOIIECTBO3HAHUS, UCTOPHH, CIIOBECHOCTH M JPYTUX
IUCUMIUIMH. B pamkax JaHHOTO ydeOHOro Kypca oOydaromiyecs OBIIAJCBAIOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyiupyeT cBoOU
JOCTHKEHHS B MAaTEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTEMaTUYECKOTO aHaju3a 3aKja/bIBacT
OCHOBY JJI YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MM JaldbHEHIIero oOpa3oBaHUA U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIMSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHUS C MOMOINBIO MHAYKIIMH W pacCykKaaTh JEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa m Hayaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYaroIuecs TMOJYYaroT HOBBIM OMBIT PEIICHUs MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B TMpHUpOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTHYECKUMU OTKPBITHSIMH U UX aBTOPaMH.

Y4eOHbIi Kypc 00danaeT 3HAYUTEIHHBIM BOCIHUTATENBHBIM IOTEHIIMAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyroleld MpOJOJDKUTENIbHOM  KOHUEHTpAalud BHUMAaHUS,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IIOJyYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HayajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIN3a» BbBIIEJICHBI CIEAYIOIINE COIepKaTeIbHO-METOMUecKue JIuHuM: «Yucna
U BbIUKCICHUS», «DyHKIMU U TpaduKkn», «YpaBHEHUS U HepaBeHCTBa», «Hauana

1o ATEMATHHERKAB o RERIN3a», «MHOXecTBa M JOrMkKa». Bce OCHOBHBIE
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COJEPKATENbHO-METOANYECKHE JIMHUM HW3Yy4aloTCs Ha MPOTSHDKEHUU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBJISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTEeMaTHMYECKUX JMCLUUIUIMH, TAaKUX Kak anreopa,
TPUTOHOMETPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YeCcKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BATENbHO (popMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MAaTeMAaTUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIMPOBAHHON MAaTeMaTHYECKOW 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeToIMYecKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBepLIacT
(opMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAEUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeiHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B CEOS MCMOJB30BaHHE PA3TUYHBIX
dopM 3amucu 4yMciaa, YMEHUE JeJaTh NPUKUJIKY, BBIIOJHATH MPUOIMKEHHBIE
BBIUMCJICHUSI, OLIEHUBATh YHUCIIOBbIE BBIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HAaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJaud M OIepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LEJbIX 4YHUCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCEN, apu(PMETUUECKUE OTepaIiy, a TaKkxKe
U3BJICYCHUE KOPHSA HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX YHCENl U
3HaKOMCTBY C BO3MOXXHOCTSMH MX MPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeACTaBICHUE O €IWHCTBE MATEMAaTHKH KaK HayKH W e€ POJH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MUpa, MIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHMSI M HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHHusi Ha YpOBHE CpeIHEero oOmiero oOpa30BaHHs, MOCKOJIbKY B KaXKIOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAIMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TakKxXe 3anad,
coaepKaimmx mnapameTpel. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpPH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, IPU PELIEHUH IPUKIATHBIX
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3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAaWMMEHBIINX 3HAYeHUH (DyHKUIUU.
JlanHast copepkatrenbHasi TUHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBaHHE YMEHUN
BBIMIOJHATH  pacuéTel 1o  (opmymnam, mpeoOpa3oBaHus  PalUOHAIBHBIX,
UPpPAIMOHATIBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmbel. brarogaps u3zydeHuio anredpandeckoro
MaTepuana NPOUCXOJWUT  JaJIbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPaBEHCTB. AnrebOpa
npemyaraetT 3(QQGEeKTUBHbIE HMHCTPYMEHTBHI [UIsl PEIICHUsS] MPAKTHUYECKUX U
€CTECTBEHHO-HAYUYHBIX 3aJ]1a4, HArJIAHO JTEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTeprana. M3ydeHue CTeneHHou,
MOKAa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHN JJIs pelIeHUs 3a7a4 U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON U3HHU TECHO CBS3aHO KaK C MAaTEMaTUYECKHUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHUE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (POpMyJaMy 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3To¥ cofepKaTeNbHON JTMHUN HalleJIeH Ha Pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHaTUTHYECKOU, Tpaduueckoid M ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET ~Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO M KOHKPETHU3ALINK, UCTI0JIb30BAHUIO aHAJIOT U,

CopnepxarenpHass nuHuA «Hauana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOHUTH
rpa@uky  CIOXHBIX (YHKLIMHA, ONpEeAeNsaTh MX HAuOOJbIIME W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOManun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpoleccoB. JlaHHas colep)KareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOXKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH pealbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MNPUKIAJHBIX, B TOM YHCIIE
COLIMAJIbHO-DKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKe U MCcKyccTBe. OOyuaromuecs: y3HaIT O
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BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsl DJIEMEHTBl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKHU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B eauHoe uenoe. [losTomy BakHO naTh
BO3MOXKHOCTh OOy4aroleMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €U CTpPOTOCTh OOOCHOBAaHUM U CJEIOBAHHE OMNpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYXKJICHUSI HA OCHOBE JIOTHUECKUX
npaBuiI, POPMUPYET HABBIKH KPUTHUESCKOTO MBIIIICHHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOpPHIE MPHU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, HCCIENIOBAaHUS OJTUX MOJENEH C MOMOIIBI0 amnmapara anredopsl u
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllud MOJNyYeHHBIX pPE3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBI, IOCKOJIBKY BECh MaTepualn
y4eOHOT0 Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEabHbIX  MPAKTUYECKUX  3a7ad  oOydaroniuecss  pa3BHBAIOT
HAOI0JaTeIbHOCTh, yYMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThC,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JesTenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM y4eOHOro Kypca «Anredpa u Havana
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HeJIEINIO).
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COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbsabie unciaa. OOBIKHOBEHHBIE W JECATUYHBIE JIPOOU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobedt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPAciei 3HAHUHN U PealbHOM )KU3HU.

JlelictBuTenpHble  4uciia. PanuoHalbHBIE W UPpAlMOHAIBHBIE YHCIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JIEUCTBUTEILHOTO YHCIa U ero cBoMcTBa. [IpuOmmkE€HHbIE BHIYMCIICHUS, TPABUIIA
OKpPYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYMCICHUN.

Crenenb ¢ uenbiM mnokaszareniemM. bunom Herotona. Hcnonbs3oBaHue
noAXosend (GOpMbI 3aMUCH JECHCTBUTEIBHBIX YACEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHUS JaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. JleciTuuHble W HATypaJlbHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pelIeHrEe HEPaBEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUUN U
HEpPaBEHCTB. MHOrowieHbl OT OJHOW TepeMeHHOW. JleneHue MHOrowieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMU
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTENICHU M KOPHHU.

HppanmonaabHbie ypaBHEHHS. OcHoBHBIC METO/IbI pelieHust
UppaImoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpazoBaHue BRIpaXKEHHM, COACPIKAITUX JTOTAPU(DMBI.
Jlorapupmuueckue YpaBHEHHS. OcHOBHBIE METO/IbI perieHus
Jorapu(pmMHUECKUX YpaBHEHUM.
OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue
noome ML OBOMETRIHCCKIX BpIp@KeHHUIL. PellleHne TPUTOHOMETPHICCKUX YPABHCHH,
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Pemienne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl peleHus
CUCTEMBl JIMHEWHBIX YypaBHEHHU. PelleHne INpUKIAagHBIX 3a1ad C ITOMOILBIO
CUCTEMBl JIMHEHHBIX ypaBHEHUM. lccienoBaHue ITOCTPOEHHOM MOJEIU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEATbHOM CHUTyallMd C IMOMOIIBIO
YpaBHEHUN M HEPABEHCTB. [IprMeHEHHE ypaBHEHUI M HEPABEHCTB K PELICHUIO
MaTEMaTUYECKUX 3aJad M 3aJad U3 pa3IUyHbIX O0JIacTell HAayKu U peanbHOMN
KU3HU.

@OyHkuuu U rpadpuku

OyHkus, crnocoObl 3amanus (QyHKIuM. B3auMHO 0O0paTHble (YHKIMH.
Kommnosumms yskiuii. I'paduk  QyHkum. DinemeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHUd (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢yskuuu. IIpoMexyTKu MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpliee 1 HauMeHblllee 3HaYeHHs] PYHKIIMHA Ha IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-IMHEHHAas (QYHKIUH. DJIEMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [TOKA3aTEJIEM.

[TokazatenbHast u jorapudmuyeckas GyHKIUU, UX CBOWCTBA W Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelICHUs YpaBHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIpPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCHMOCTHM B pEAJbHBIX MPOLECCAX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEH.

Hauvaja MmaTeMaTH4ecKOro aHajaim3a

ITocienoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4ECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYCHHbBIC
NOCJIEOBATENBHOCTH. VICTOpHS BO3HMKHOBEHHSI MAaTEMAaTHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U1 reoMeTpuUecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccus. Cymma 0€CKOHEUHO yOBIBAIOIIEH reoOMEeTpUYECKON
Iporpeccuy. JINHEMHBIN U 3KCIIOHEHIMAIBHBIN pocT. Yncno e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTPeccUMU JUIsl PELIEHUs pealbHbIX —3a1ady
IIPUKJIAJHOIO XapaKTepa.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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HempepriBHble ¢GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUISl PELICHHWS HEPABEHCTB. l[IprMeHEeHHMe CBOWCTB HENPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BrOpas npou3BoaHble QyHKIUU. Onpenenenne, reOMeTpUIeCKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUH.

[IpousBogubie  snmemeHTapHbiX  ¢yHkiuil.  [IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIMH (PYHKIIUH.

MHokecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB W SBICHUM, NPU PEIMIEHWUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KIIACC

Yucia 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHeHne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uis pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckas M TpUTOHOMETpUYecKkas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrhdyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IJIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii creneHru U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIbHBIE
CUCTEMBI U CHUCTEMBI-CJIE/ICTBHSI. PAaBHOCHIIbBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHM C  MOMOIIBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTHU. PellieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTENbHBIX U JOTAPU(PMUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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[Ipumenenne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YJIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkIuid. ['eomerpuyueckue oOpa3bl ypaBHEHUH H
HEPaBEHCTB HAa KOOPJIMHATHOM ITIOCKOCTH.

TpuronomeTrpuyeckue QyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pelleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PEILICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3oBanue rpagukoB (QYHKIUN IS HCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT MPH PEUICHUM 3a7ad U3 JIPYTUX Y4EOHBIX
MPEIMETOB U PEATBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHAJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W = HAaMMEHBUIETO  3HAYEHUH
HEIMPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJlaHHOTO (HOPMYJION WK TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBOOOpa3HbIX. I[lepBooOpasHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNuterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mo ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne MHTErpaja s HAXOXKICHHS IUIOWAACH IJIOCKUX (GUryp u
00BEMOB T€OMETPUUYECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOLECCOB € MOMOLIBI0 U depeHIanIbHbIX
YPaBHCHUM.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBILEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOro  oO0lIecTBa,  MPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpakKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMU 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOTUsX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOrO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIOUas SCTETUKY MAaTeMaTUUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

S) pu3UecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTeMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (u3NYecKass aKTUBHOCTH), (PU3NYECKOE COBEPIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) TPy10BOI0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH TPYJOIIO0Us, HWHTEpeC K
pa3muuHbIM  chepaM  NPOdEeCCHOHAIBHOM  JIESITEIBHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIaTh OCO3HAHHBIA BHIOOP

ﬂOKyME}g}l&ﬁ%&%ﬂﬂ%}g%@fﬁ%%ﬁ%b IOI/I p€aIn30BBIBATE COOCTBCHHBIC JKWU3HCHHBIC ILIAHBEI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMy  OOpa30BaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa IKOJIOTHUUECKUX MPoOIieM, OpUCHTAIUS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW JUIS pelieHus 3agad B o0JacTu
OKpY>Karolel cpenbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEGHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, JTaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKM W MaTeMaTUYeCKOM KyJIbTypol Kak CpEICTBOM TMO3HAHHUS MHpA,
TOTOBHOCTh OCYHIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBU:

BBEISIBIIATh M XapaKTEPH30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHsI, KPUTEPUU MTPOBOAMMOIO aHAIIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh W  NPEOOpPa3OBBIBATH  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC

BBISIBIIAITh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, MpeiaraTb KPUTCPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3AKITIOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEIHHO JI0KA3aTEIHCTBA MATEMATHUECKUX YTBEPKIACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAIINIO, IPUBOIUTH MIPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYXKICHHUS U BHIBOJIBI;

BBIOMpaTh Ccrnoco0 pemieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BapMAaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ y4EToM

rorone SRS T TS BB IGHHBIX KPHTEHER).
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ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIJITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHUIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENLHO (POPMYJIMPOBATH OOOOIIEHHS W BBIBOJBI 10 pPE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, UCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE Pa3BUTHE IPOLIECCA, A TAKKE BbIABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nndopmanmueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB PA3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIOB H
(dbopM npeacTaBIeHNUS;

CTPYKTYPUPOBAaTh MH(POPMALIMIO, MPEICTABIATh €€ B Pa3IMYHbIX (PopMmax,
WJUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaAEKHOCTD uHbopMaIuu () CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHBIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (OPMYIHPOBAThH CYKICHHSI B COOTBETCTBUU C YCIOBUSMHU U
HeasiMU OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3aJaud,
KOMMEHTHUPOBATH MOJTYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BONPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBlI,
npoOJsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdMe M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIEI0BaHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3ajaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

oome SVATIRERIS, VIMBEPCATE HEIE yHeGHEIe NelicTBHs
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Camoopranusanus:

COCTABJISITh IIJIAH, AJITOPUTM PEIICHUSI 3a/1a4d, BEIOUPATh CIIOCOO pEIIeHUs C
y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBbIKAMU  TO3HABATEIBLHOM  peduieKkcuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPelIeHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh IIPU PEUICHUU 33]a4H,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUUUHBI
JOCTHKEHUSI WJIM HEJIOCTUKEHUSI PE3YJIbTATOB JIEATEIIbHOCTH, HAXOUTh OIINOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAsl 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYeOHBIX 3a7a4, MNPUHUMATh IeIb COBMECTHOMU
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0O COBMECTHOW pabOThI, pacrpeneisiarh
BUIbl pabOT, JOrOBapUBaThCs, OOCYX JaTh TMPOIECC M Ppe3yJdbTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCyXaeHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYpPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JACHCTBHS C JPYTMMHM YJE€HAMH KOMAaHJbI, OLEHHUBAaTh
Ka4ueCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
MIPEIMETHBIC PE3yJIbTaThl MO0 OTACIBHBIM TeMaM pabouell mporpaMmbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA:

cBOOOJIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIbHOE YHCIO, OECKOHEYHas
nepuoanyeckas ApoOb, TMPOLEHTHI, HWPPALUOHAIBHOE YHCIO, MHOXECTBA
paLMOHAIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEHCTBUTEIIBHOTO YHCIIA;

MPUMEHSTh JIpOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad u3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTh MPUOIMKEHHBIC BRIYMCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKHUIKY H

noone SRS RSB YR BREMICTCHH;
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CBOOOJHO OMEpUPOBATH MOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEJACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJTHO OIEPUPOBATH IMOHATUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKA3aTeNIEM;

CBOOOJHO OMNEpPUpPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTa,;

ONEPUPOBATH MOHATUAMH: APKCHUHYC, APKKOCHHYC W APKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO OINEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3jU4YHbIE METOJAbl PEIICHHUS palUMOHAJIBHBIX W APOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ] HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBAaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSATH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CBOOOJIHO ONEpUpOBaTh MOHATUSAMHU: CHCTEMAa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 MU €ro T€OMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIUYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YpPaBHEHUH,
MOJEIUPOBATh PEAIBHBIE CUTYAllMU C IIOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIEA0BAaTh IIOCTPOCHHBIE MOJEIHM C IIOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBHM € KOpHSIMHU I MpeoOpa3oBaHUs
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAKEHUH, COJEPKAIINX CTETIEHU C
palMOHAIILHBIM [T0KAa3aTelIeM;

UCIT0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BBIPAKECHMUI;

cBOOOJIHO ONEpUPOBATh MOHATUSMU: HppalOHAJIbHbIC, MOKa3aTelIbHbIE U
JorapupMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C TOMOIIBIO PABHOCHIIBHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA IPOBEPKY KOPHEM;

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMyIIbl IS TPeoOpa3oBaHus
TPUTOHOMETPUUECKHUX BBIPAXKCHHI;

CBOOOJHO ONEPUPOBATH IMOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEOOXOAUMbIE  (OpPMYJbl Ul  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIPDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIb30BAHUEM alapara ajireopsl.

DyHKUMH U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO 0OpaTHble (QPYHKIUH, KOMHOO3UIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE MIpeo0pa3oBaHus rpauKoB PyHKIUI;

CBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTb ONPEAEICHUS U MHOKECTBO
3HaYeHUHN PYHKUINU, HYIH QYHKIHH, TPOMEKYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh IMOHATUSMU: YETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, Ipa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENeHW KakK (DYHKIMH OOpaTHOM CTENMEHu C
HaTypaJbHBIM I0Ka3aTeJIEM;

ONEpPUPOBATh TOHATUSAMU: JIMHEHWHAas, KBajJpaTU4Has U JAPOOHO-IMHEWHas
(GYHKIMH, BBITOJIHATH 3JIEMEHTAPHOE UCCIIE0BAHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMU: TOKAa3aTellbHAs U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA M rpadUKH, HCIOJIB30BATh MX TpaQUKHU IJIs PEIICHUS
YPaBHEHHU;

CcBOOOJIHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUUECKAsT OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEH MpHU PElIeHUH 3aJlady U3 APYrHuX y4EeOHBIX MPEIMETOB U PEaIbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEX]y BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPUPOBATH MOHATUAMU: apuMeTHUecKas M TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIlasi reoMeTpruuecKas nporpeccusi, TMHEHHBIN U
HKCMOHEHLIUAJIBHBIA POCT, (pOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJI30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3a4ad IPUKIATHOIO
XapaKkTepa;

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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cBOOO/IHO OTIEPUPOBATH MOHATUAMU: MOCIEIOBATENFHOCTD, CIIOCOOBI 3aJTaHUS
MOCNIEI0BATEIBHOCTEH, MOHOTOHHBIE M OTPAaHUYEHHBIC IOCIIEOBATEIHLHOCTH,
MOHMMAaTh OCHOBBI 3apOXJACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCUMIOTOTHI Tpaduka QyHKINM;

cBOOOHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpepbIBHAsS Ha OTpPE3Ke,
IPUMEHATH CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 17151 peLIeHMs 3a/1a4;

CBOOOIHO OIIEpUpOBaTh MOHATUSIMU: TI€pBas U BTOpas IPOU3BOIHBIE
byHKIUHU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISTH MPOU3BOIHBIE CYMMBI, MTPOU3BEACHUS, YaCTHOTO U KOMITO3UIIUU
IByX (YHKIUH, 3HATH MPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKHI CMBICT MPOU3BOIHON HJis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4E€OHBIX MPEAMETOB;

cBOOOMHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHYECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIILHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy ob0ydyenus B 11 kiacce oOyyaromuics TOJYYUT CIEIYIOUTUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHUYECKOTO aHAIIA3ay:

Yucsia v BBIYMCJICHUSA:

CBOOOJIHO ONEpUpOBaTh TMOHATUSIMU: HATypalbHOE U LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKHU JIEIUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinia;

cBOOOMHO OMEpUpPOBAaTh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3JIMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOH (hopMe, BBITIONHATH apu(METHIECKIE ONepaIii ¢ HUMU |
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO

roCYAAPCTBEHHOE BHO)KETHOE OBLLEOBPA30BATEJIbHOE 26.09.25 09:18 CepTudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEAHASA OBLLEOBPA3OBATEJIbHAS LLIKOJIA N2 618 (MSK)

MPUMOPCKOIO PAMOHA CAHKT-NETEPBYPTA, KyueBa CeeTnaHa HukonaesHa,

OWNPEKTOP




CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PABHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEM MpH pEUICHUU TPUTOHOMETPUYECKOTO
YpaBHEHUS;

CBOOO/JIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoaumble  (HOPMYJIBI TSI PEMICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTh YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIbHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABEHCTB;

peuars paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
JorapuMUYECKUe U  TPUTOHOMETPUYECKUE YpaBHEHUS U  HEPaBEHCTBA,
coAepKalye MOIYJIU U apaMeTphI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUSI YpaBHEHUN U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICNIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE ainreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBbl IO YCIOBUIO 3aJayH,
UCCIIEIOBATh TMOCTPOEHHBIE MOJEIM C MCIOJB30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUCHHBIN PE3yJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIHIA;

CTPOUTH TE€OMETpPUYEeCKHe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEPUPOBATH TMOHSTHAMHU: TpPaQUKA TPUTOHOMETPHUUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOIIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJI30BATh MPOU3BOIHYIO VISl UCCIIEOBAHUSI (PYHKIIMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxO0JUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIUN HEMPEPHIBHON Ha
OTPE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO [UJII HAXOXKICHHUS HAWIYYIIEro pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUHUAIBHO-DKOHOMUYECKMX, 3aJadax, s
OTIpEJICICHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim

rpaduKom;
JOKYMEHT MOZAMVUCAH 3MEKTPOHHOM MOAMMUCHIO
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cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpa3HBIC AIEMEHTAPHBIX (YHKUMHA U BBIYHUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp B 0OBEMBI TEJl C TOMOIIBIO HHTETPaIa;

UMETh MpPEJCTaBICHHE O MaTeMaTHYECKOM MOJEIMPOBAHUU Ha TpHUMEpe
coctaBieHus nudpepeHInaIbHbIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIE COI[HAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEMaTHIECKOTO aHAIN3A.

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHUCEIL.
| Muorowiensl. PanimonanbHble ypaBHEHHS U 24 |
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
) Oynkuuu U rpadpuku. CreneHHas GyHKIHS C 16 1
LEJIBIM I10Ka3aTeIeM
3 ApudpmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [lokazarensHbie 14 |
YpaBHEHUS
5 Jlorapudpmuueckas pyHKIUS. 16 1
Jlorapudmuueckue ypaBHEHUS
6 Tpuronomerpuyeckue BeIpaXXeHUs U )5 1
ypaBHEHUS
[TocnenoBaTeabHOCTH M NPOIPECCUA 7
HenpepsiBable pynkuuu. [IponszBoanas 11 1
9 [ToBTOpeHmE, 0600IIEHNE, CHCTEMATH3 AT 2 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 9 0
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 UccnenoBanue QyHKIMIA ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
2 [TepBooOpaznas u UHTETpa 12 1
3 I'padviku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 |
TpuroHomeTpruyecKkue HepaBEHCTBA
4 UppanmonansHele, MOKa3aTENbHbBIE U 24 |
norapuMUUecKre HePaBeHCTBA
KowmmiekcHbie uncna 10
6 HarypanbsHsle u nensie yucna 10
CucTeMBbl paroHATBHBIX, HPPAMUOHATBEHBIX
7 MIOKAa3aTeIbHBIX U JOTapU(PMHUUECKUX 12 1
ypaBHEHUH
8 3ajaun ¢ mapameTpamu 16 0
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 7 0
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IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Kontpoarmrie  Mpaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThI padoTshI pecypest
Panmonanbhble yncna. OOBIKHOBEHHBIE U
1 JECSITUUHBIE IPOOH, IPOLIEHTHI, 1
OECKOHEUHBIC TIEPUOTUIECKUE IPOOH
) [Tpumenenue apoGei U NPOLEHTOB ISt |
peleHHs MPUKIIAJAHBIX 33134
JleicTBuTeNbHBIC YKciia. PaimonanbHbIe U
3 UppaluoHaIbHbIe YKcia. ApudmMerndeckue 1
olepanuy ¢ JeHCTBUTEIBHBIMH YHCIIaMU
4 Mopynpe AE€MCTBUTEIBHOTO YHCIIA U €TI0 |
CBOICTBa
[TpubnnxKEHHBIE BEIYUCIECHUS, TPABUIIA
5 OKpYIJICHUS, IPUKHJIKA U OLIEHKA 1
pe3yJibTaTa BEIYMCIECHUM
OcCHOBHBIE METO/IBI PELLIEHNUS LENbIX U
6 JpOOHO-pallMOHATIBHBIX YPAaBHEHUH U 1
HEPABEHCTB
OCHOBHBIE METOIbI PELLICHNUS LENbIX U
7 JIpOOHO-PALIMOHANBHBIX YPaBHEHUHN U 1
HEPABEHCTB
g OCHOBHBIE METO/IbI PELLICHUS LIEbIX U |

JIpOOHO-PallMOHANBHBIX YPaBHEHUN U
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HEPABEHCTB

10

11

MHOro4jieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYICH C
octaTtkoMm. Teopema besy

MHoOro4jieHsl OT OAHON NEPEMEHHOM.
Jlenenrue MHOTOYJICHA HA MHOTOYICH C
octaTtkoM. Teopema besy

MHorowieHsl OT OJHON MEPEMEHHOM.

JleneHne MHOTO4IeHa Ha MHOTOUJIEH C
octaTtkoM. Teopema besy

12

MHoOTro4JIeHBI ¢ TeNbIMEA KO3 QHUIIHeHTaMH.
Teopema Buera

13

14

Metox HHTEPBAIOB VIS PEILIEHUS
HEpPABEHCTB
Metox HHTEPBAJIOB VIS PEILICHUS
HEPABEHCTB

15

16

17

MeTto1 MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

Pemenue cucreM JIMHENHBIX ypaBHEHUI
Marpuiia cucteMsbl TUHEHHBIX YPaBHEHUH.
Onpenenurens MaTpulpl 2X2, ero
TEOMETPUUYECKHUN CMBICIT M CBOWCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

18

Onpenenurens MaTpuLbl 2X2, ero
T€OMETPUYECKHI CMBICIT U CBOMCTBA;
BBIUMCJIEHUE €r0 3HAYCHUS

19

[TprMeHeHue onpeaenuTeNs 1 peleHus
CHCTEMBI JINHEHHBIX YpaBHEHHH

1
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Pemenne IMMPUKJIAAHBIX 3aaa4 C IOMOIIBIO

20 CHUCTEMBI JINHEWHBIX YPAaBHEHUI !

)1 MHoecTBO, Onepaluy HaJl MHOKECTBAMU |
U UX CBOICTBa

22 Huarpammbl Diinepa-Benna 1

oy [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOTO |
anmnapara JJis peleHus 3aaad
KoHntpoinbHas padota: "PanronanbHbie

24 ypaBHEHUs U HepaBeHCTBa. CrucTeMsl 1 1
JUHEHHBIX ypaBHEHUN"
OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.

25 B3aumno obpatabie pynkiuu. Kommnosunus 1
byHKIMi
OO6nacth ornpeesieHus] 1 MHOYKECTBO

26 3HayeHudt pynkuuu. Hynu ¢pynkuuu. 1
ITpoMexyTKH 3HaK OCTOSIHCTBA
UETtHbie 1 HEUETHBIE PYHKITUH.

27 [lepnoauueckue Gpynkunu. [Ipomexyrku 1
MOHOTOHHOCTH (PYHKIIMH
MakcHuMyMBbI 1 MUHUMYMBI (DYHKITHH.

28 Haubonpiiee n HaumMeHblllee 3HaYCHHE 1
(GYHKIIMHM Ha IPOMEXKYTKE

79 I'padux pynkumu. DnemeHTapHbIe |
npeoOpa3oBaHus rpagukoB GyHKIUN

30 Jluneiinas, kBagpaTuuHas U IpoOHO- )
AvHeNHas QyHKIH

31 DJIeMEHTapHOE UCCIIEIOBAHUE U 1

MOCTpOEHUE TPaPUKOB ITHX

b %
VAL

\i})‘ jSS\vERSNSY

JOKYMEHT TOZAMNCAH 3JTEKTPOHHOW TTOANMWCBIO
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1 DJIeMEHTapHOE UCCIIEJOBAaHUE U 1
MOCTpoeHUe IpaGuKOB ATUX (YHKIIUN

33 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 1

34 Touka pa3pbiBa. ACUMIOTOTHI IpaUKOB |
byHKIMHA

35 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA |
OTpe3Ke

36 CaoiicTBa (yHKIMIT HETIPEPHIBHBIX Ha 1
OTpe3Ke

37 ITpuMeHeHnEe CBOMCTB HENPEPBIBHBIX 1
(GyHKUUH 1715 pelieHus 3a1a4

33 [IprMeHeHne CBOWCTB HENPEPBIBHBIX |
GyHKIMH U151 pereHust 3a1a4
CrenenHast GyHKIHUS C HATYpaJIbHBIM U

39 LeNbIM MoKa3aTeneM. E€ cBoiicTBa u 1
rpaduk

40 Konrtponbnas pabora: "Crenennas |
¢ynkuus. E€ coiicTBa u rpagux"

41 ApudpmeTnueckuiit KopeHb HaTypaJbHOU |
CTEIEHU U €ro CBOKWCTBA

47 Apudmernueckuii KOpeHb HaTypaTbHON |
CTEIEHU U €ro CBOKWCTBA

43 [IpeoOpazoBaHusl YUCIOBBIX BBIPAKEHHI, 1
COJIepKaliX CTENEHU U KOPHU

44 [IpeoOpa3oBaHus YUCIOBBIX BbIPAXKEHHH, |
COJZIEpKalIMX CTEIICHU U KOPHU

45 [IpeobpazoBaHusl YUCIOBBIX BBIPAKEHHIA, !
CO,I[er(aHII/IX CTCTICHA 1 KOI: HH)_KYMEHT NOAMUCAH SNEKTPOHHOW NOAMUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHWUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
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46

Uppanmonanbusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHUS UPPALTUOHATIBHBIX
ypaBHEHU M

47

Wppaunonanbubie ypaBHeHUs. OCHOBHbBIE
MCTOJbI pCHICHUA UPpALTUOHAIIBHBIX
ypaBHEHUI

48

49

Wppaunonanssbie ypaBHeHHs. OCHOBHBIE
MCTOJbI PCHICHUA UPppAOHAIBbHBIX
ypaBHEHUI

PaBHOCHIIBHBIE TIEPEXO/IbI B PELICHUT
UPPALMOHATILHBIX YPAaBHEHHIM

50

PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUU
MPPALMOHAJIBHBIX YPABHEHUN

51

52

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUHN
VUPPALMOHAJIBHBIX YPABHEHUN

PaBHOCUIIBHBIE TIEPEXO/BI B PEILIEHUT
UppalMOHATIBHBIX YpaBHEHUN

53

CaolicTBa U rpaK KOpHSI N-Oi CTENEHU
KaK (PyHKIIMM OOpaTHOW CTENEHHU C
HaTypaJIbHbIM I10Ka3aTeleM

54

CaolicTBa U rpauK KOpHSI n-Oi CTENeHH
KaK (YHKIIMH 0OpaTHOW CTENEeHHU C
HaTypaJIbHbIM ITOKa3aTeleM

55

56

KonTtponbHas padora: "CBolicTBa 1 rpapuk
KOpHS n-oM crenenu. MppannoHanbHbie
ypaBHeHuUA"

CTGHGHB C LICJBIM I1OKA3aTCJIEM. BI/IHOM
Hrrotona

1
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CrerneHs c LETBIM TTI0Ka3aTeaeM. buaom

> HeroTona !

58 CreneHsb ¢ pallMOHAIBHBIM [1OKA3aTENEM U |
€€ CBOICTBA

59 CreneHb ¢ palMOHAJIbHBIM IIOKa3aTeIeM U |
e€ CBOIICTBa

60 CreneHsp ¢ pallMOHAIBLHBIM [TOKA3aTeNeM U |
e€ cBoiicTBa

61 [Toka3zatenpHast GpyHKIHS, €€ CBOICTBA U |
rpaduk

6 Hcnonb3oBanue rpaduka GyHKIUN AT |
peleHNs ypaBHEHUH

63 Ucnonb3oBanue rpaduka GyHKIUN A5 |
peueHus: ypaBHEHU I
[Tokazarenbubie ypaBHeHUs. OCHOBHBIE

64 METO/Ibl PEeIIEHHUs TOKa3aTEeNbHbBIX 1
ypaBHEHUU
[ToxazarenbHble ypaBHEHUS. OCHOBHBIE

65 METO/Ibl PEIIEHUS TOKA3aTENbHbIX 1
ypaBHEHUU
[loka3zarenbHble ypaBHeHUs1. OCHOBHBIE

66 METO/Ibl PEIIEHUS TOKA3aTENbHbBIX 1
YpaBHEHUNU
[TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE

67 METO/IbI PEICHHS] IOKA3aTEIbHbIX 1
YpaBHEHUNU

68 ITokazarenbHble ypaBHEHUsI. OCHOBHbBIE 1

MCTOJbI pCHICHUA ITOKAa3aTCIEHBIX

[IVIPEKTOP
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ypaBHEHU U

Kontponbnas padora: "[lokazarenpHas

69 1
¢ynkuus. [TokazarenbHbie ypaBHeHus"

70 Jlorapudm uucna. CoiicTsa jgorapudpma 1

71 Jlorapudm umncna. CoiicTBa Jorapudpma 1

72 Jlorapudm uucna. CoiicTsa jgorapudpma 1

73 JlecaTHYHBIE U HATYypaJIbHBIC JTOTapH(PMBI 1

74 [TpeoOpa3oBanue BbIpaKeHUH, COAEPIKAILINX |
JorapuMbl

75 [Ipeo6pa3oBanue BblpaxxeHU, CopepKaLUX 1
JorapudMbl

76 [Ipeo6pa3oBanue BbIpakeHUH, coaepKalux 1
aorapudmsl

77 Jlorapugmuueckas pyHKIUs, €€ CBONCTBA U 1
rpaduk

73 Ucnonb3oBanue rpaduka GyHKIUN A5 |
peleHns ypaBHeHUH

79 Ucnonb3oBanue rpaduka GyHKIUN A5 |
peueHusl ypaBHEHU I
Jlorapugmuueckue ypaBHeHUs1. OCHOBHbIE

80 METO/IbI pelIeHus Torapu(HMUIECKUX 1
yYpaBHEHUN
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

81 METO/IbI pelIeHus Torapu(HMUIECKUX 1
yYpaBHEHUN

rapupMHUECKU BHEHUs. OCHOBHBI

Jlora €CKHE ypaBHE OcHoBHbIE

82 METO/Ibl PEIICHUS JIOTApUPMUIECKUX 1
YPaBHCHHUU JIOKYMEHT MOZMVCAH 3MEKTPOHHON MOAMUCHIO

[VPEKTOP
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

83 . 1
JOrapu(pMHUUECKUX ypaBHEHUIN

84 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1
norapu(pMHUECKUX YpaBHEHHMA

g5 Kontposnbnas padora: "Jlorapudmuueckas |
dbynaknus. Jlorapudpmuueckue ypaBHeHHs "

26 Cunyc, KOCHHYC, TAHT€HC M KOTAaHTEHC 1
YHCIIOBOTO apryMeHTa

g7 APKCHHYC, apKKOCHHYC U apKTaHTEHC |
YHCIIOBOTO apTyMEHTa
Tpuronomerpuyeckas OKpyKHOCTb,

88 onpeaeieHue TPUrOHOMETPUYECKHUX 1
(GYHKLUI YUCIOBOrO apryMeHTa
TpuronomeTpuveckass OKpyKHOCTb,

89 OIpEEIIEHNE TPUTOHOMETPUIECKHUX 1
(GYHKLUI YUCIOBOTO apryMeHTa

90 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

91 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

92 OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

93 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

94 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

95 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

96 [IpeobpazoBaHre TPUTOHOMETPUIECKUX 1
BBIPAKECHUI

97 [IpeobpazoBaHre TPUTOHOMETPUIECKUX |
BBIPAXKEHUI

98 [IpeoOpazoBaHre TPUTOHOMETPUUECKUX 1

[VPEKTOP
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BBIPAKCHUI

[IpeobpazoBanre TPUTOHOMETPUYECKUX

99 . 1
BBIPAXEHUI

100 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAXKEHUI

101 [Ipeobpa3oBaHne TPUrOHOMETPUUECKUX |
BBIpaXEHUI

102 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

103 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

104 Pemienne TpuroHOMETpUYECKUX YpaBHEHUN 1

105 Pelienne TpuroHoMeTpUUECKUX YpaBHEHUN 1

106 Pemenne TpuroHoMeTpruueCcKUX ypaBHEHUI 1

107 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1

108 Pemenue TpuroHoMeTpuuecKuxX ypaBHEHUI 1

109 PelieHre TpUroHOMETPUYECKUX YPaBHEHUN 1
KonTponbHnas pabora:

110 "TpUroHOMEeTpUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS
ocjienoBareibHocTel. Meton

111 MaTeMaTU4eCKON MHAYKINHA. MOHOTOHHBIE 1
Y OTpaHUYEHHbBIE TIOCIIEI0BATEIBHOCTH.

HcTopust ananmza 6€CKOHEUHO MaJIbIX

112 ApudmeTrndeckast mporpeccus 1

113 I'eomerpuueckas nporpeccust 1

114 beckoneuno yObIBaroIIasi reoMeTpruIecKas 1

[IVIPEKTOP
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nporpeccus. Cymma 6€CKOHEUHO

yOBIBAIOIICH TE€OMETPUIECKOMN MPOrpecCun

JIMHENHBIN ¥ DKCIOHEHUMUAIIBHBIN POCT.

115 1
Yucno e. DopMyra CI0KHBIX IPOLEHTOB

116 Vcnonb30BaHue NPOrpeccuu AJs perieHus |
peabHbIX 33Ja4 IPUKIIAIHOTO XapaKTepa

117 KonTtponsnas pabora: |
"[locnenoBarebHOCTH U TIporpeccuu’”

118 [lepBast u BTOpast npou3BOIHBIC GYHKIIUU 1

119 Onpez[eneHH?, reOMETPUUECKUI CMBICTT |
POM3BOIHON

120 OnpeneneHHUe, (U3HYECKUN CMBICIT !
IIPOU3BOTHON

121 YpaBHeHUe KacaTelIbHOU K rpaduKy |
byHKIUM

122 YpaBHeHUe KacaTelIbHOU K rpaduKy |
byHKIIUHN

123 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIMHA 1

124 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUH 1

125 [TpousBoHasi CyMMBI, TPOU3BEACHNUS, |
YaCTHOT'O ¥ KOMIO3ULIUU (PYHKIIUI

126 [IpousBonHas CyMMbI, IPOU3BEACHMUS, 1
YaCTHOTO ¥ KOMIO3ULIUU (PYHKIUI

127 [IpousBonHas CyMMbI, IPOU3BEACHMS, 1
YaCTHOT'O M KOMIIO3UIIMU (YHKIUH

128 Kontponbnas padora: "[IpousBognas” 1

129 [ToBTOpeHnue, 06001IeHNE, CCTEMaTH3aIUs 1

[VPEKTOP
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3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHUE, CUCTEMATH3AIIHS

130 - 1
3HaHui: "Oyukiun"

131 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS |
3SHAHHUHN

132 HOBTOE)CHI/IC, 000011IeHNE, CHCTEMATH3AINS 1
3HAHHH

133 HOBTOPeHI/Ie, 0000111eHHE, CHCTEeMaTH3aIlHS |
3HAHHH

134 HroroBast KoHTpoIbHAs paboTa 1

135 Wrorosas koHTpoJsibHasA paboTa 1

136 HOBTOPeHHe, 0000111eHNE, CHCTeMaTH3aIHS |
3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 136 0

[NPOTPAMME
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11 KJIACC

Kosun4yecTBo 4acos JJIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoakueie  Ipaxrueckue fI[Sy‘IEHPIH :)Iﬁl?aiosaTeanble
padoThbI padoThI pecypes:
[IpuMeHeHne npou3BOHOM K
1 UCCIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb Y 3KCTPEMYMBI
[IpuMeHeHne npou3BOJHOM K
2 UCCIeIOBaHMIO (PYHKIIMH Ha 1
MOHOTOHHOCTb U SKCTPEMYMBI
[IpuMeHeHne Npou3BOJHOM K
3 uccaea0BaHuio PyHKINN Ha 1
MOHOTOHHOCTB M 9KCTPEMYMBI
[IpuMeHeHne Mpon3BOHOM K
4 UCCIIEIOBaHHIO (PYHKIIMM Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
IIpuMeHeHne MPOU3BOJHON K
5 uccaeaoBaHuio pyHKIUI Ha 1
MOHOTOHHOCTb M 3KCTPEMYMBI
[IpuMeHeHne MpOU3BOJHON K
6 UCCIIeIOBaHUIO (PYHKIMHA Ha 1
MOHOTOHHOCTB M 3KCTPEMYMBI
Haxoxnenne HanbobIIero u
7 HAaUMEHBIIETO 3HAUYEHUS HENPEPBIBHON 1
(GyHKINU Ha OTpE3Ke
8 Haxoxnenue HanOOJIBIIETO U 1
[JOKYMEHT MOAMUCAH 3MEKTPOHHOM NOAMMUCHIO
rTOCYAAPCTBEHHOE BHODKETHOE OBLLIEOBPA3SOBATEJIbHOE 26.09.25 09:18 Ceptudukat 62623732F1CACF796C68B1C0424F4F5A
YYPEXXAEHUE CPEQHAA OBLLEOBPA3SOBATEJIbHASA LLIKOJIA N2 618 (MSK)

NMPMMOPCKOIO PAMNOHA CAHKT-MNETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
[VPEKTOP




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKLIMU Ha OTpe3Ke

10

11

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYEHHUS HETIPEPBIBHOM
(byHKINU Ha OTpE3Ke

Haxoxnenune HanOompIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(GbyHKINU Ha OTpE3Ke

Haxoxnenune HanOobIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPBIBHOM
(bYHKIIMH Ha OTpe3Ke

12

Haxoxnenne HanOOJIBIIErO U
HAaUMEHBIIIET0 3HAUYCHHUS HEIPEPHIBHON
(GyHKINU Ha OTpe3Ke

13

[IpumeneHnne npou3BOTHOM IS
HaxO0>KJICHUS HAMJTYYIIIEr0 PEIICHUs B
MIPUKIIATHBIX 3a/1a4ax

14

15

16

[Ipumenenne nponu3BOIHOM IS
HAXOXJCHUS HAUJTY4IIEro pelieHus B
MPUKIAAHBIX 3a7a49ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYION UITN
rpaduxom

[Ipumenenne npou3BOIHOM JUIs
ONPEAEIIEHUSI CKOPOCTH U YCKOPEHUS
npoiiecca, 3alaHHOTro (OPMYIION HITH
rpaduKom

[VPEKTOP
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17 Komnozunus GyHkimit

18 Kommnosumus hyHkmmii

19 Komnozunus GyHkimit

20 I'eomerpuueckue oOpa3bl ypaBHEHUN Ha
KOOPJAMHATHOW IIOCKOCTH

)1 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJIUHATHOMN TUIOCKOCTH

) KonTponbnas padora: "Uccnenosanue
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

oy [TepBooOpazHas, 0CHOBHOE CBOHCTBO
1epBOOOPA3HBIX

24 [TepBooOpazHbie 3NeMeHTapHBIX (QYHKIUH.
[TpaBuia HaX0XIEHHS IEPBOOOPA3HBIX

)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHA.
[IpaBuiia Hax0X/1€HNS IEPBOOOPA3HBIX

26 Nurerpai. I'eoMeTpu4eCKUN CMBICI
UHTerpana

7 Brruncnenue onpenenéHHOro HHTerpaa
o gopmyne HoroTona-JleiiOnuma

)3 Beruucnenue onpenenéHHoro HHTerpana
o gopmyne HoroTona-JleiiOnuna

79 [IpumMeHeHMne UHTErpaia A1 HaX0XKACHUS
IO IeH TIIIOCKUX PUTyp

30 [IpumMeHeHMne UHTErpaia A1 HaXOXKACHUS
00BbEMOB Ir€OMETPUIYECKHX TeT

31 [Tpumeps pemeruit nuddepeHImarIbHbIX

ypaBHEHUU

[IVIPEKTOP

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO
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[Tpumeps! pemennii qudQepeHraIbHbIX

32 . 1
ypaBHEHHI
MaremaTruueckoe MOAECIMPOBAHUE

33 peabHBIX MPOLIECCOB C MTOMOIIBIO 1
mudQepeHIranbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpazHas u |
uHTerpan'

35 Tpuronomerpuyeckue GyHKINH, UX |
CBOICTBA U TpaduKu

36 Tpuronomerpuueckue GyHKIUH, UX 1
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKINH, UX |
CBOICTBA U TpaduKu

18 Tpuronomerpuieckne GyHKIUH, UX 1
CBOWCTBA U TpapuKu

39 Tpuronomerpuieckne QyHKIUH, UX 1
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHUH C TIOMOIIBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YPaBHEHUH € TOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX 1

YpPaBHEHUH € TOMOUIBIO

[VPEKTOP
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TPUTOHOMETPUYECKON OKPYKHOCTU

44 Pemenne TpuroHoMeTpruuecKux 1
HEPaBEHCTB

45 Pemenue TpuroHoMeTpuuecKux |
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpudecKux 1
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux |
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKUX (DYHKIIHIA. 1 1
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/TbI pEIICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IBI pEIICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUIECHUS |
MOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/IbI pEIICHUS |
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS |
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS 1
norapuMHUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/TBI pEIICHUS |
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS !
Horaqu)MquCKHX HepaBeH C’]EIB_KYMEHT MO/AMNUCAH SAEKTPOHHON NOANUCHIO

FTOCYAAPCTBEHHOE BIO)XETHOE OBLLIEEOEPA3OBATEJIbHOE
YYPEXXAEHWUE CPEQHASA OBLLEOBPA30OBATEJIbHASA LLUKOJIA N2 618
NMPMMOPCKOIO PAMNOHA CAHKT-MNETEPBYPTA, Kyuesa CseTnaHa HukonaesHa,
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57 OCHOBHBIE METO/IbI PEILICHUS |
UppaloOHAIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEILICHUS |
UppanoHaIbHBIX HEPABEHCTB

59 OCHOBHBIE METO/bI PELLICHUS |
UppaloOHAIbHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PEILICHUS !
UppaloHaIbHBIX HEPABEHCTB

61 I'paduueckue METObI peICHHUS 1
UppaMOHAIEHBIX YPaBHEHHHA

6 I'paduueckue MeTo bl peLIeHus |
UppaloOHAIbHBIX YPAaBHEHHH

63 I'paduueckue METOIBI peIICHUS 1
ITOKA3aTENIbHBIX YPAaBHEHUI

64 I'paduueckue METOIBI pELICHUS 1
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckue MeTo bl peLIeHUs |
Jorapu(pMUUECKUX ypaBHEHUN

66 I'paduueckue METOIBI pELICHNUS |
Jorapu(MUIECKUX HEPABEHCTB

67 I'paduueckue MeTOIbI peLIeHUs |
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLIeHUs

68 MOKa3aTeJIbHBIX U JIOTapU(HMUIECKUX 1
ypaBHEHUH
I'papuueckue MeTo bl peLIeHus

69 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 1
ypaBHEHUH 1 N -

NOKVMEHT M
HOKY MMt

U4 NvICATrT J7TENT (ay
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70

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JIOTapu(HMUIECKUX
HEPaBEHCTB

71

I'padmyeckue MeToAbI pelicHUs
MOKa3aTeIbHBIX U JOrapu(PpMHIECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbie,

MoKa3aTeIbHbIE U JJorapu(MudecKkue
HepaBeHCTBa"

KomriekcHeie uncna. Anrebpandeckas u
TpUTOHOMETpHUEcKas (popMbl 3arucu
KOMIUJIEKCHOTO YHUCIIa

KommekcHble uncna. Anrebpandeckas u
TpUTrOHOMETpHUecKasi pOpPMBI 3aHucu
KOMIIJIEKCHOTO YHUCIIa

75

Apudmerrueckue onepaum ¢
KOMIIJIEKCHBIMHU YU CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIIIOCKOCTH

78

N3o0pakeHne KOMIUJIEKCHBIX YHCes Ha
KOOPJMHATHOM TIOCKOCTH

79

80

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMITJIEKCHOTO YHUCIIa
®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOTO 4HCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX Y CCH-ATTA

1

I

[VPEKTOP
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penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

Konrtponsnas padora: "KomriuiekcHbie

82 " 1
qucia

83 HarypanbHblie U 11e51ble yncina 1

84 HarypanbHble u 1enble ynucna 1

85 [IpumeHeHne MpU3HAKOB AETUMOCTH |
LEJbIX YUCEIl

26 [IpuMeHeHne NpuU3HAKOB ACITUMOCTH |
LEJBIX YUCEIl

%7 [IpuMeHeHne NpuU3HAKOB ACTUMOCTH |
uensix yucen: HOJl u HOK

28 [IpuMeHeHne NpU3HAKOB AETUMOCTH |
nenbix yncen: HOJl u HOK

29 [IpuMeHeHne NpU3HAKOB ACTUMOCTH |
LEJIBIX YMCEJI: OCTATKH 110 MOIYJIIO

90 [IpuMeHeHne MpU3HAKOB ACTUMOCTH |
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
[IpuMeHeHne NpU3HAKOB AETUMOCTH

91 LEJBIX Yucel: anroput™ EBkimna st 1
pelieHus 3a/1a4y B UEeNbIX YHCIIax

9 KonrtponsHas pabdora: "Teopus memnbix )
gucen"
Cucrema ¥ COBOKYITHOCTh YPAaBHEHHIA.

93 PaBHOCUITBHBIE CHCTEMBI U CHUCTEMBI- 1
CIIEJICTBUS

94 Cucrema 1 COBOKYITHOCTh YpaBHEHUI. |

PaBHOCHIIBHEIC CHCTEMBI U

:Pﬂ@m NOAMUCAH SNEKTPOHHOW NOAMUCHIO

[VPEKTOP
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CICOCTBUA

95

96

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U

COBOKYITHOCTEH pallMOHAIbHBIX YPAaBHEHUI

OcCHOBHBIE METObI PELICHUSI CUCTEM U
COBOKYITHOCTEH UPpALIMOHATILHBIX
ypaBHEHUU

97

OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U
COBOKYIIHOCTEH IMOKa3aTeJIbHbIX
ypaBHEHUH

98

OcHOBHBIE MCTO/JbI pCHICHUA CUCTEM U
COBOKYITHOCTEM MOKA3aTEIbHbBIX
YpaBHEHUU

99

100

101

102

OCHOBHBIE METOBI PEIIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUUECKUX
YpaBHEHUU

OCHOBHBIE METOBI PELIEHUS CUCTEM U
COBOKYTIHOCTEH JIorapu(MU4eCKUX
ypaBHEHUH

[IpuMeHeHne CUCTEM K PELIECHUIO
MaTeMaTU4YeCKUX 3a/1a4 U 3aJ1a4 U3
pa3NnuYHbIX 001acTe HAYKU U pealbHOM
JKU3HU, UHTEPIIPETALUs II0JY4YCHHBIX
pe3yabTaToB

[IpuMmeHeHnEe CUCTEM K PELICHUIO
MaTeMaTHYeCKUX 3a/]1a4 U 3a/1a4 U3
pa3nuyHbIX 001acTeil HaAyKH U peabHOM
YKU3HU, UHTEPIPETALUS OTYyYEHHBIX
pE3yJIbTaTOB

[VPEKTOP
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[IpumeHeHre HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3aa4 U 3a7a4 u3

103 pa3nMYHbIX 00JacCTei HayKH U peallbHOMN 1
KU3HU, HHTEPIPETALUs OTYyYECHHBIX
PE3yNbTaTOB
KonTponbnas pabora: "CucreMbl

104 paloHaIbHBIX, UPPALMOHABHBIX | 1
MOKa3aTeIbHBIX U JorapupMUIecKux
ypaBHeHUI"

105 PannonanibHble ypaBHEHHUs ¢ TapaMeTpamMu 1

106 PanmonansHble HepaBeHCTBa € |
napameTpamu

107 ParmonanbsHble CUCTEMBI C TapamMeTpaMu 1

108 HppauunoHanbHble ypaBHEHMS, |
HEpaBEHCTBA C apaMeTpamMu

109 HppannoHanbHble CUCTEMBI C |
napameTpamu

110 [TokazarenbHble ypaBHEHUS, HEPABEHCTBA C |
napameTpamu

111 [TokazaTenbHBIE CHCTEMBI C TApAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, |
HEPABEHCTBA C TapaMeTpamMu

113 Jlorapudmuueckre CUCTEMBI C |
napameTpamu

114 TpuronomeTpuyeckue ypaBHEHUS C |
napameTpamu

115 TpuroHomeTpruyeckue HEPaBEHCTBA C 1
napameTpamu — 1 N -

NOKVMEHT M
HOKY MMt

U4 NvICATrT J7TENT (ay
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116

TpUroHoMeTpUIECKUE CUCTEMBI C
napaMeTpamMu

117

[TocTtpoenue u uccnenoBaHue
MaTEMaTHYECKUX MOJIENIEN peaIbHbIX
CUTYalUi C IIOMOLIBbIO YPABHEHUH C
napameTpamu

118

119

120

ITocTpoenue u ucciegoBanue
MaTeMaTHYECKUX MOJENIEHN peaabHbIX
CUTYalMi C IIOMOLIBbIO CUCTEM YPAaBHEHUI
C mapameTpaMu

ITocTpoenue u ucciegoBanue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYAalMi C IOMOLIBIO CUCTEM YPAaBHEHUI
C mapamMeTpaMu

KonTtponbHas pabdora: "3anaun ¢
napaMerpamu’

121

[ToBTOpenue, o6o0IEHNE,
cUCTeMaTu3auys 3HaHui: "YpaBHeHus"

122

123

124

[ToBTOpenue, o6o0IIEHNE,
cucTteMaTusanus 3HaHuil: "YpaBHeHus "
[ToBTOpenue, 06061IeHNE,
CUCTEeMaTH3alus 3HaHWi: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 060061IeHNE,
cucremarusanus 3HaHuii: "HepaBeHncraa"

125

[ToBTOpenue, o6o0mEeH e,
cucrtemaTtusanusa 3Hanuii: "HepaBencrsa"

126

[ToBTOpeHue, 06001IEHNE,

1

[VPEKTOP
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cucteMaTtu3aius 3Hanuii: "HepaBencraa"

[ToBTOpeHue, o600IIEeHNE,

127 cucreMmarusauus 3Hanuii: "IIponsBognas u 1
e€ npumeHeHue"
[ToBTOpEeHue, 0600IIEHNE,
128 cucrtematusanus 3Hanuii: "[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHuE, 0000MIIEHNE,
129 cucrtematusanus 3Hanuii: "l[IpousBoHas u 1
e€ mpuMeHeHue"
[ToBTOpeHme, 06001IEHNE,
130 cucreMarusauus 3HaHuii: "MHTerpan u ero 1
npuMeHeHue"
131 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3anus 3Hanuii: "OyHxun"
132 [ToBTOpenue, 06001IeHNE, |
cucTeMaTu3anus 3HaHui: "OyHkuun"
133 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanui: "OyHkun"
134 WroroBas koHTpoJsibHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, o6o0mEH e, |
cUCTEeMaTH3aInsI 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0

[NPOT'PAMME

[IOKYMEHT MOZAMWUCAH 3MEKTPOHHON MOANMUCHIO
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

10 KITACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMme NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHU S OCHOBHOM
06pa30BaTeJ’IbHOI7I NnporpaMmmasl CpeaHeEro oﬁmero 06pa303a}mﬂ

1 Yucna ¥ BRIYUCICHUS

11 OnepupoBaTh MOHATHSAMH: PpALUOHATIBHOE U JIEHCTBUTEIBHOE YHUCIIO,
' OOBIKHOBEHHAs! U JECATHUYHAs APOOb, IPOLIEHTHI

12 BeimonHATe  apudmMeTHdeckue  omepalud ¢ PAalUOHAIBHBIMH |

IIGﬁCTBHTGJII)HI)IMH qucJjiaMu

13 BreinonHsaTs HpI/I6J'II/I)KéHHBIC BBIYUCJICHUSA, UCIIOJIb3YA IIpAaBUJIa OKPYIJICHUA,
' ACJIaThb [IPUKHUAKY U OLICHKY pE3yJIbTaTa BBIYMCIICHUH

OnepupoBaTbh MOHATHSMH: CTENEHb C LEJIBIM I10Ka3aTeaeM, CTaHAapTHas
14 dopMa 3amMcu JEHCTBUTENIBHOTO 4YMCJA, KOPEHb HATypaJbHOM CTEIECHH,
’ UCIMOJIb30BaTh MOAXOJANIYI0 (OpMY 3amUCH JAECHCTBUTENBHBIX YMCEN IS

peliCHUs NPAKTUYCCKUX 3a4a4 U MPCACTABICHUA TaAHHBIX

OnepupoBaTh MOHATUSMU: CUHYC, KOCUHYC ¥ TAHT€HC MPOU3BOJILHOIO yIJIa;
1.5 WCIIOJIB30BaTh  3allUCh  NPOM3BOJIBHOTO  yrjaa  4epe3  oOpaTHbIe
TPUTOHOMETpHUYECKHE (PYHKIUU

2 YpaBHEHHUS 1 HEPABEHCTBA
OnepupoBaTh MOHATUSAMU: TOXKIECTBO, YpPaBHEHUE, HEPABEHCTBO, LIEJIOE,
2.1 palMoHaIbHOE, HPPALMOHATIEHOE ypaBHEHHUE, HEpaBEHCTBO,
TPUTOHOMETPUYECKOE YPAaBHEHUE

29 BoimonHsATe peoOpa3oBaHus TPUTOHOMETPUUECKUX BBIPAXKEHUI U pelaTh
' TPUTOHOMETPUYECKHE YPABHEHUS

BreimonHsATe mpeoOpa3oBaHus IENbIX, PAlMOHATBHBIX M HUPPAIMOHATBHBIX
2.3 BBIDQKEHU M peniaTb OCHOBHBIE THUIBI IEJbIX, PAalUOHAIBHBIX U
VppalOHaJbHBIX YPAaBHEHUN H HEPABEHCTB

24 HpI/IMeHHTL YPaBHCHUA W HCPABCHCTBA Jid PCHICHUSA MATCMATUYCCKUX
' 3aaa4 "1 3a/1a4 U3 pas3JIMIHbIX oOacreit HAayKHU U peaﬂBHOﬁ KHU3HU

MopenupoBaTh pealibHbIC CHUTyalldd Ha S3BIKE aireOphl, COCTAaBISATH
2.5 BBIPAXXEHHUSI, YPAaBHEHUS, HEPABEHCTBA 10 YCIOBHUIO 3aJa4M, MCCIEI0BATH
MOCTPOCHHBIE MOJEIN C HCIIOIh30BAHUEM arapara anreopsl

3 dyHKIMU U Tpaduku

OnepupoBaTh MOHATUAMH: (QYHKIUS, CIOCOOBI 3aMaHus (PYHKIIMH, 00JIaCTh
OIpENIeNICHNss U MHOXKECTBO 3HAUCHMU (QYHKIUM, rpa@uk QYHKIUU

3.1

JOKYMEHT MOZAMUCAH SMEKTPOHHOM MOANUCHIO
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B3aUMHO 00paTHbIe (YHKINU
39 OnepupoBaTh MOHATUSMHU: YETHOCTH W HEUYETHOCTh (YHKIHMH, HYIH
' (GYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSITHCTBA
33 Hcnonb3oBath rpaduku GyHKIUN 111 pelieHus] ypaBHECHUH
34 CrtpouTth U ynTaTh rpaduKy TUHEHHOW (QYHKINHU, KBaAPATHUHOW (YHKIUH,
CTETICHHOW ()YHKITUH C IIEJIBIM TTOKa3aTelieM
Hcnonw3oBath rpaduku (QyHKUMHA [JI HUCCIENOBAHHS MPOLIECCOB U
3.5 3aBHCHUMOCTEH MpH pEIIeHUU 3a4ad M3 JIPYTHX Y4eOHBIX MPEIMETOB U
pealbHO JKU3HH, BEIpaXaTh (POpMyIaMu 3aBUCIMOCTH MEX]Ty BETMIMHAMH
4 Hayana maremaTnueckoro aHanusa
41 OnepupoBaTh TOHSATUSAMHU: TOCIEAOBATEIBHOCTh, apudMeTndeckas U
' reOMETPUYECKas MPOTPECCUu
49 OnepupoBaTh TOHATUAMU: OECKOHEYHO YOBIBalOIIas TeoOMeTpuYecKas
' nporpeccusi, cyMmMa 6€CKOHEYHO yOBbIBaIOIIEe reOMETPHUIECKON IPOrpeccuu
43 3amaBaTh MOCIEI0BATEIILHOCTH PA3IMYHBIMU CIIOCOOaMU
44 Hcnonb3oBarh CBOMCTBA IOCJENIOBATEIBHOCTE M MPOTpeccUuid A
' pEIICHUs peasIbHBIX 3aja4 MPUKIIATHOTO XapaKTepa
5 MHoOkecTBa U JIOTUKa
5.1 OrnepupoBaTh NOHITHSAMHU: MHOKECTBO, ONIEpAIIUN HaJl MHOYKECTBAMHU
Hcnonb30BaTh  TEOPETHKO-MHOKECTBEHHBIM — ammapar i ONUCaHUA
5.2 pealbHBIX MPOIIECCOB U SBICHUH, NP PEIICHUU 3a/1a4 U3 APYTUX YUeOHBIX
MPEAMETOB
53 OnepupoBaTh  TOHSATUSAMH:  ONpENEICHUE,  Teopema,  CIEJCTBHE,
JI0Ka3aTelIbCTBO
11 KJIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTeIbHON NPOrpPaMMbl CpeIHero 001ero 00pa3zoBaHus
pe3yJbTara
1 Yucna v BBIYUCICHUS
OnepupoBaTh TMOHATHAMH: HaTypalbHOE, I1€JI0€ YHCIIO; HCIOIb30BaTh
1.1 NPU3HAKU JEIUMOCTHA IENBIX YHCEN, PAa3JIOKEHUE YWCIa Ha TMPOCTHIE
MHOXKHUTENH JIJIs1 peIIeHUs 3a7a4
1.2 OrnepupoBaTh NOHATHEM: CTENIEHD C PAIMOHAJIBHBIM I10Ka3aTeIeM
13 OnepupoBaTh MOHATHIMH: JOrapudM 4Yucia, AECITUYHBIC M HATypaIbHbBIE
' sorapruQMsI
2 VYpaBHEHUs U HEPABEHCTBA
2.1 [IpuMeHSTh CBOWMCTBA CTENEHU Ui TPeoOpa3OBaHUs  BBIPAKCHUN
JIOKYMEHT MOAMVUCAH 3NIEKTPOHHOW MOZAMNMCHIO
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ONCprUpOBaTh MOHATHUAMHU: IIOKA3ATCIIBHOC YPAaBHCHUC U HCPABCHCTBO,
p€miaTb OCHOBHBIC THUIIBI ITIOKAa3aTCIIbHBIX ypaBHeHI/Iﬁ U HCPaBCHCTB

BeimonHATe  TpeoOpa3oBaHUsl BBIPAKEHHWN, COACPKALIMX JIOTapU(MBbI;
2.2 ONEPHPOBATH MOHATHUAMU: JIOTApU(MUUECKOE ypaBHEHHE U HEPABEHCTBO;
penaTb OCHOBHBIE THIIbI JJOTApU(PMHUUECKUX YPAaBHEHUN 1 HEPABEHCTB

2.3 HaxonuTe penieHus: npocTemx TPUrOHOMETPUUECKUX HEPABEHCTB

OnepupoBaTh NOHSATUSAMU: CUCTEMA JIMHEHHBIX YPAaBHEHUN U €€ pEIlCHUE;
24 MCII0JIb30BaTh CUCTEMY JIMHEWHBIX YPABHEHUN JJIA PEIICHUS IPAKTHYECKUX
3a1a4

)5 Haxonuts pemeHus npocTeduX CUCTEM U COBOKYITHOCTEN palliOHAIbHBIX

YpaBHEHUH U HEPABEHCTB

MO,Z[CJII/IpOBaTL pCaJIbHBIC CHUTyallUM Ha A3BbIKC anre6pbl, COCTaBJIATH
2.6 BBIPpAXKCHUSA, YPABHCHHUA, HCPABCHCTBA U CUCTEMbI II0 YCIIOBUKO 3alla4H,
HCCIICA0BATh MOCTPOCHHLIC MOJCIN C UCITIOJIb30BAHUECM aIlrapara anre6pl)1

3 OyHKIMK U TpaduKu

OnepupoBaTh MOHATUSAMH: TEpHOAWYECKass (DYHKIHSA, MTPOMEKYTKH
31 MOHOTOHHOCTH (YHKIHH, TOYKH IKCTpeMyMa (YHKIMH, HauOOJbIIee |

HaMMEHbIIIee 3HAa4eHUs (QYHKIMHA HAa TPOMEXKYTKE; UCIOJIB30BATh WX JUISA
uccrneoBanus QyHKIMH, 33JaHHO rpaduKoM

OnepupoBaTh MOHATHAMH: IpaUKU MMOKa3aTEIbHOM, JorapupMuIeckon u
3.2 TPUTOHOMETPUYECKUX (QYHKIMH; H300pakaTh HMX Ha KOOPJIWHATHOU
IJIOCKOCTH U UCIIOJIb30BATH ISl PEIIEHUs] ypaBHEHUH 1 HEPABEHCTB

N300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH Ipa)MKU JIMHEHHBIX YpaBHEHHM

33
" UCTIOJIB30BATh UX IJId PCIICHHUA CUCTCMBI JINHCUHBIX YPABHCHHUU

3.4 Ucnonwp3oBathk rpaduku (QyHKUMHA I8 HCCIENOBAHMS IPOLECCOB U
) 3aBUCUMOCTEH U3 APYruX y4eOHBIX UCIUILTIH

4 Hauana MmaTeMaTH4ecKkoro aHajim3a
OnepupoBaTh MOHATUSMU: HENPEPBIBHAS PYHKIINS, TPOU3BOIHAS (YHKIUY;
4.1 UCIIONIb30BaTh T€OMETPUYECKU M (DU3MUECKUI CMBICI MPOU3BOAHOW [
pelieHus 3aaaqy

49 Haxomute  mpoW3BOAHBIE  AJIEMEHTapHBIX  (YHKIHH,  BBIUUCIATH
' MIPOU3BOIHBIC CYMMBI, IIPOU3BEICHHS, YACTHOTO (DYHKITUI
Hcnonp30BaTh  MPOM3BOAHYIO IS HMCCIENOBaHUS  (QYHKIIMA  Ha
43 MOHOTOHHOCTh M JIKCTPEMYMBI, TPUMEHSATh PE3YJIbTaThl MCCIEAOBAHUS K
MOCTPOEHUIO TpaduKOB
44 Hcnonb30Barh MPOU3BOAHYIO JUISI HAXOXKIACHUS HAWIY4YlIEro pEHIeHUs B
' MPUKJIIAHBIX, B TOM YKCJIE COLIMAIbHO-I)KOHOMUYECKHUX, 3a7a4ax
45 OnepupoBaTh TMOHATUSMHU: TepBooOpa3Hass ¥ HMHTErpaj; MOHUMATh
' reOMEeTPUYECKUi U (PU3MUECKHI CMBICIT HHTETpaja
46 Haxoauts nmepBooOpasHble AJIeMEHTapHbIX (YHKIHMA, BEIYUCISATH UHTETPA

no ¢opmyne Herorona — JleliGHuna
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4.7 Pemiate MNPUKJIIAAHBIC 3ada4u, B TOM YUCIIC COLMAIBHO-DKOHOMHWYCCKOI0 U
' (I)I/I?)I/I‘ICCKOFO XapaxkTepa, Cpe€aACTBaMM MaTEMaTHYCCKOI'O aHaIn3a
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

K IIpoBepsieMblii 31eMeHT cOAepPKAHUA
ox

1 Yucna 1 BEIUUCIIEHUS
Panmonaneubie  ymcima.  OOBIKHOBEHHBIE M JCCATHYHBIC JPOOHM, TPOIEHTHI,
OCCKOHEUYHBIC TIEPHOIUYCCKHE NpOoOH. AprdMETHIECKHE ONepalliy C ParMOHAIbHBIMU

qrcliaMu, IpeoOpa3oBaHuUs YHCIOBBIX BbIpaxxeHHil. [IpuMenenue apobeit U MpoueHToB
JUTSI pEIICHUs TPUKIIAIHBIX 3314 U3 Pa3IMUHBIX OTpaciieil 3HaHU| U peanbHOMN KU3HU

1.1

JleiicTBuTenbHBIC YUCiIa. PallnoHabHbBIC U UPPAIMOHATILHBIC YUCIIa. ApruMEeTHIECKIE
1.2 omepanuu C JACUCTBUTENbHBIMU uHclaMu. [IpuOmmkEHHbIE BBIYUCICHHUSA, IMpaBUIIA
OKpYTJIEHUS, IPUKUKA U OLICHKA PE3yJIbTaTa BhIUUCICHUI

Crenensb ¢ nenbpiM nokaszareneM. CtTangapTHas popmMa 3anucu AeWCTBUTENFHOTO YHCIA.
1.3 Ucnonws3zoBanne moaxossmied (GOpMbl 3alMUCH JACUCTBUTEIBHBIX YHCEN ISl PEIICHUS
MPaKTUYECKHX 3aJ1a4 ¥ MPEICTABICHUS JaHHBIX

ApudpmeTnueckuii KOpeHb HaTypaJbHOM cTeneHu. JledcTBus ¢ apu@MeTnuyecKuMu

14 KOPHSIMU HaTypalbHON CTEIEHH

L5 CuHyC, KOCHMHYC W TaHI€HC YHCJIOBOIO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' apKTaHT€HC YHCIOBOTO apryMeHTa

2 YpaBHEHHS 1 HEPABEHCTBA

2.1 ToxnecTBa U TOXKIECTBEHHbIE ITPe0Opa30oBaHus

[IpeobpazoBaHue TPUTOHOMETPUUECKHUX BhIpaxKeHUH. OCHOBHBIE TPUTOHOMETPHUECKUE
bopMmybl
VYpaBHeHHE, KOpeHb ypaBHeHHs. HepaBeHCTBO, pellleHHe HepaBeHCTBA. MeToj

2.2

23
WHTEPBAJIOB

2.4  Pemenue Henbix U JpoOHO-pallMOHATIBHBIX YPAaBHEHUI U HEPABEHCTB

2.5 Pemrenne nppaninoOHaIbBHBIX YPaBHEHU U HEPABEHCTB

2.6  Peuenue TpUroHOMETPUYECKUX YPABHEHUN

57 IIpuMeHeHre ypaBHEHUIN U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]1a4 U 3a]a4 U3
' Pa3IUYHBIX 00J1aCTel HayKH U peasibHOM JKHU3HU

3 OyHKIUHU U TpapUKU

Oynkius, crnocodbl 3amanus ¢yHkuuu. I'paduk Qynkmun. BzaumHo oOparHbIE

3.1
byHKIIIN
10 O6nactp ompeneneHuss W MHOXKECTBO 3HadeHWd ¢yHKkuuu. Hymm ¢yHKIuu.
' [TpoMexyTKH 3HAKOMOCTOSHCTBA. YETHBIE U HEUETHBIE (DYHKIIUN

33 CrenenHas (yHKIUS C HATYPaILHEIM W [IeIRIM Ioka3zaTeneM. EE crolicTBa u rpaduk
JIOKYMEHT MOAMWCAH SNTEKTPOHHOM NMOAMUCHIO
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CoiicTBa u rpaduk KOpHS n-0il cTeNeHn

TpuronomeTrpuyeckass OKPYXKHOCTb, OIpEAEICHUE TPUTOHOMETPUUECKUX (DYHKIUH

34 YHCIIOBOTO apryMeHTa
4 Haugama MmaTemMaTH4ecKOro aHajn3a
41 ITocmemoBaTeIbHOCTH, CIIOCOOBI  3aJaHUs  IIOCIEA0BAaTEIbHOCTEH. MOHOTOHHEIC
' [10CJIE10BATENBHOCTH
Apudmerndeckass W reomMeTpuueckas mporpeccur. beckoHedHO  yOBIBaroIIas
47 reomerpuueckas mnporpeccusi. Cymma OECKOHEUHO YOBIBAIOIIEH TIeOMETPUUCCKOU
) nporpeccur. @Dopmyliia CI0XKHBIX MPOLEHTOB. M cmonap30BaHWEe NPOrpeccuu st
pelIeHus: pealibHbIX 3a]1a4 MPUKIAHOTO XapaKTepa
5 MHoecTBa U TIOTHUKA

MHoxecTBO, omepanud Haj MHOXecTBaMu. Jluarpammer Oiinepa — Benna.
5.1 IIpumeHeHre TEOPETUKO-MHOKECTBEHHOIO —anmapara i OINHMCAaHUS PEAIbHBIX
MIPOIIECCOB U SIBJICHUH, MPU PEIICHUH 33/1a4 U3 IPYTHX YUICOHBIX MPEIMETOB

5.2 Ornpenenenue, Teopema, CleACTBUE, J0Ka3aTeIbCTBO

11 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 Yucna v BBIYMCIEHUS
1.1 Hatypanbable u nensle uncina. [Ipu3Haku JeNMMOCTH LIETIBIX YNCE
1.2 Crenens ¢ pallMOHAIBHBIM MoKa3arenaeM. CBOWCTBA CTETICHH
1.3 Jlorapudm uncna. JlecaTudyHble U HATypaJIbHbIE JOrapHUPpMbI
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(MBI
2.2 [Ipeo6pa3oBanue BbIpake€HUH, CoAepKAILUX CTEIIEHU C pAallHOHAJIbHBIM [TOKa3aTeleM
23 ITprMepsl TPUTOHOMETPUUYECKUX HEPABEHCTB
2.4 IToka3aTenbHbIe ypaBHEHUS U HEPABEHCTBA
2.5 Jlorapugmuueckue ypaBHEHUS U HEPAaBEHCTBA
26 CucreMbl TMHEWMHBIX YpaBHEHUH. PellleHne mpuKIaHbiX 3a4a4 ¢ MOMOIIBIO CUCTEMBI
' JIMHEWHBIX YpaBHEHHUI
2.7 CucreMbl ¥ COBOKYITHOCTH pallOHAIbHBIX YPaBHEHUN U HEPABEHCTB
)3 [IpumeHeHne ypaBHEHMI, CUCTEM M HEPABEHCTB K PELICHUIO MAaTEMAaTHUECKUX 3adad
' ¥ 33/1a4 U3 Pa3IMYHbIX 00JIaCTel HAYKU U peaslbHOW KU3HU
3 OyHKIMH U TpaduKu
Oynkuus. [lepuognueckue ¢yaxmun. I[IpomMexxyTku MOHOTOHHOCTH (DYHKLHUH.
3.1 MakcumymMbl ¥ MHUHUMYMBI (yHKIuH. HaunOomnblnee M HauMeHblee 3HAUYCHUE

(GyHKLINU Ha TPOMEKYTKE

HOKYMEHT nanfucat SEPFSQIBAMSERIISCKIe QYHKIMH, X CBOHCTBA U rpaduKu
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33 [oxa3zaTtenpHast u norapudmudeckas GyHKIMH, UX CBOWCTBA U TpapUKU

34 Hcnonb3oBanue rpadukoB GyHKIUHN 11 pEIICHUS YPABHEHHUH M IMHEHHBIX CUCTEM

Hcnonb3oBanue rpadukoB GyHKIMIA TSI HCCTIETOBAHUS MTPOILIECCOB U 3aBUCUMOCTEH,

3.5 KOTOpBbI€ BO3HUKAIOT NpPU PELICHUH 3a/ad W3 APYruX Y4eOHBIX MPEAMETOB H
peaabHOM KU3HU
4 Hauana matemaTndeckoro aHaausa
4.1 HenpepsiBabIe yHKIMH. METO HHTEPBAIOB VISl PEIICHUS] HEPABEHCTB
4.2 [IpousBoanas ¢pynkunu. ['eomerpuueckuii 1 GU3NMIECKH CMBICI TPOU3BOIHOM
43 [TpousBogubie 3neMEeHTApHBIX (GyHKUKMNA. DOpMynbl HAXOXKIEHUS IPOU3BOJIHOM
' CYMMBI, IPOU3BEICHUS U YACTHOTO (QYHKIUI
[IpumeHeHre TPOU3BOJHOM K HCCIEAOBaHUIO (YHKIHUA HAa MOHOTOHHOCTh H
4.4 9KcTpeMyMbl. HaxosxaeHne HanOONbIIEro M HAaMMEHbBIIEro 3HayeHUs (YHKIUU Ha
OTpe3Ke
[IpuMeHeHnne MPOU3BOIHOMN /JIsI HAXOXKICHUS HAWIYUIIEro PEIICHHUS B MPUKIATHBIX
4.5 3amadax, JUIS ONpEIeNieHHs CKOPOCTH TpoIlecca, 3aJaHHOro (GopMyson wiu
rpagpukoM
4.6 [TepBooOpasnas. Tabmuia mepBooOpa3HBIX
47 WuTerpain, ero reomeTpudeckuii U Gu3NUECKUil CMbICI. BhlunciieHne nHTerpaia mno

dopmyne Hetorona — JleiiOnuna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM 0CBOEHUS
NMpoBePSIeMOr0  OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHus o0pa3oBaHus

Brnanenue Merogamm J0Ka3aTenbCcTB, aNrOpUTMAaMM pELIEHHs 3ajad;
yMeHue (GOpMyIHpOBATH W ONEPHUPOBATH MOHATHAMH: ONpEACTICHHUE,
aKCUOMa, TeopeMa, CIEACTBUE, CBOWCTBO, IPU3HAK, J0Ka3aTeNIbCTBO,
pPaBHOCHIIbHBIE (POPMYJIMPOBKH; IPUMEHSTh MX; YMEHHE (POPMYIHUPOBATH
o0paTHOE M HPOTUBOIOJIOXKHOE YTBEp)KICHHE, NMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, HCIOJB30BaTh METOJ MaTeMaTHUYeCKOM WHJIYKIUU;
IPOBOJUTH J10KA3aTENIbHBIEC PACCYKICHUS NPU PELICHNH 33]a4, OLIEHUBATh
1 JIOTUYECKYI0  IMPAaBUIBHOCTh  PACCYXJACHUW; YMEHHE  OIEepUpPOBATh
HOHATUSIMH: MHOXECTBO, IOJAMHOKECTBO, ONEpallMy Haj MHOXECTBaMH;
YMEHHME UCHOJb30BaTh TEOPETUKO-MHOXKECTBEHHBIM  ammapaTr  JJid
ONMCAHUS PEATBHBIX IPOLECCOB U SBJICHUM U NPU PELIEHUM 33134, B TOM
YyHClie U3 JIPYruX y4eOHBIX MPEIMETOB; YMEHHE ONEpUPOBATH MOHATUSIMU:
rpad, cBsI3HbIN rpad, 1epeBo, LUK, rpad Ha TIOCKOCTH; YMEHHE 3a/1aBaTh
U ONMCHIBaTh Ipadbl pa3IMnYHBIMU CIOCOOAMM; MCIIONb30BaTh Tpadbl MpU

peHICHUN 3a1a4

YMeHHe omepupoBaTh MOHATHUSMHU: HATypalbHOE YHCIO, IEJNO0E YHUCIO,
CTETICHB C TEJIBIM MTOKa3aTeJIeM, KOPEHb HATYPAJbHOW CTETICHH, CTETICHD C
paroHaIbHBIM TIOKAa3aTelieM, CTENEHb C JCWCTBUTEIHHBIM MOKA3aTeNIeM,
norapudM dYHCIa, CHHYC, KOCHHYC M TAaHTEHC IPOU3BOJBHOTO YHCIIA,
OCTaTOK TI0 MOJIYJIO, PAlMOHAIBHOE YHCIIO, HPPANUOHAIBHOE YHCIIO,
MHOKECTBAa HATypPaIbHBIX, IETbIX, PAlUOHAIBHBIX, JACHCTBUTEIHHBIX
2 YHUCeN; YMEHUE UCTIOIB30BaTh MPU3HAKH JEITMMOCTH, HAMMEHBIITNI 001N
JIeNUTeIh W HauMEHbllee o0lnee KpaTHOe, anroputMm EBkmuaa mpu
pEeIICHUN 3aJa4; 3HAKOMCTBO C pa3IMYHBIMH IO3UIIUOHHBIMH CHUCTEMaMHU
CUHCIICHUS; YMEHUE BHITIONHAThH BBIUMCIICHHE 3HAUCHUH U peoOpa3oBaHUs
BBIPOKEHHUN CO CTEeNeHsSIMU W Jorapudmamu, mpeoOpazoBaHusl APOOHO-
palMOHAIBHBIX  BBIPDAXKECHWM; yMEHHE  OIEpUPOBATh  IOHATUSMU:

MOCJICIOBATENIBHOCTD, apu(MeTHYecKasi TPOTPECCUsi, TeoMeTpUYecKast
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nporpeccusi, OECKOHEYHO YOBIBAIOIIAsg T€OMETPHYECKasi IMPOTPEcCHs;
yYMEHHUE 3a/laBaTh I10CJIEJOBAaTEIbHOCTH, B TOM YHCJIE C IIOMOIIbIO
PEeKyppeHTHBIX (HOpMyYJ; yMEHHE ONEepUPOBATH MOHATUAMHU: KOMILICKCHOE
YUCIIO0, CONPSKEHHBIE KOMIUIEKCHBIE YHCJA, MOAYJIb M  apryMEHT
KOMIUIEKCHOTO ~ 4Hcia, (opMa  3amucH  KOMIUIEKCHBIX — YHCEN
(reomeTpuyeckas, TpPUTOHOMETpUYECKas M ajredOpanyeckas); yMeTb
POU3BOIUTH apu(METHUYECKHE JEHCTBHS C KOMIUIEKCHBIMH YHCIIAMU;
IPUBOAUTH IPUMEPHI MCII0JIb30BAaHUSI KOMIUIEKCHBIX YHMCEN; ONEpUPOBATh
HNOHATUSIMM:  MaTpuua 2xX2  u  3X3, omnpeaenuTesb  MaTpHIIb,

FCOMCTpI/I‘leCKI/Iﬁ CMBICJI OIIPCACIINTCIIA

YMeHHe oInepupoBaTh IOHATHAMH: palUOHAIbHBIC, HWPpalUOHAJIbHbBIC,
[IOKa3aTeNlbHbIE, CTENEHHbIE, JIOTapU(PMUUYECKHE, TPUTOHOMETPUUYECKUE
YpPaBHEHHsS M HEPAaBEHCTBA, MX CHUCTEMBl; YMEHHE OIIEpUPOBAThH
HNOHATUSIMU: TOXJECTBO, TOXKIECTBEHHOE IPeoOpa3OBaHUE, YpaBHEHHUE,
HEPABEHCTBO, CHUCTEMAa YPAaBHEHUN U HEPABEHCTB, PaBHOCUJIBHOCTHb
YpPAaBHEHUI, HEPABEHCTB M CHUCTEM; YMEHHME pEIIaThb YPaBHEHUS,
HEPABEHCTBA M CHCTEMBl C IIOMOLIBIO PA3JIMYHBIX IPUEMOB; pPELIATh
YpaBHEHUs, HEPABEHCTBA M CHUCTEMBl C I1IapaMETpPOM; IPUMEHSATH
YpaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI I DPEILICHHUS MaTeMaTHYECKUX

3aJa4 U 3a]1a4 U3 pa3IU4HbIX 00J1acTe HayKH U pealbHOM KU3HU

YMeHue omnepupoBarh MOHATHSAMH: (QYHKIUS, YETHOCTb (PYHKIMH,
NEPUOJIMYHOCTh (DYHKIIMM, OTPAaHUYEHHOCTh (YHKIMH, MOHOTOHHOCTb
GyHKIMM, KCTpeMyM (yHKLIMH, HauOoJblliee W HaWMEHbLIEe 3HAYCHUS
(GyHKLIMU Ha MPOMEXYTKE, HempepbIBHas (YHKIMs, aCHMOTOTHI Tpaduka
GyHKIMM, TiepBas U BTOpas MPOM3BOAHAs (YHKIMH, T€OMETPUYECKUIN U
¢u3nyeckuif CMBICH TNPOU3BOAHOM, MepBooOpa3Has, ONpeAeIEHHbIH
UHTETpall; YMEHUE HaXOAUTh ACHUMMTOTHl rpaduka (QyHKIUU; yMEHHE
BBIUNCIIATh  NPOM3BOJAHBIE  CYMMBI, IPOM3BEIECHMS, YacTHOIO U
KOMIO3UIMN (DYHKIMH, HAXOJUTh ypaBHEHUE KacaTeIbHOW K Trpauky
(GyHKIMU; YMEHHME HAaXOOUTh HPOM3BOJIHBIE 3JEMEHTApHBIX (DYHKIIHIA;
YMEHHME HCIIOJIb30BaTh IPOU3BOJHYIO JJIsi HCCIENOBaHMUS (PYHKIIMA,
HaXOJUTh HauOOJbIINE W HAaWMEHbIIME 3HAuYeHUs (YHKIMHA; CTPOUTH
rpaukd MHOTOUYJIEHOB C HMCIOJB30BaHHMEM ammapara MaTeMaTHUYecKOro
aHaIM3a; IPUMEHATh IMPOM3BOAHYIO ISl HAXOXKICHWUS HAWIydLIEro

pE€UoiCHUA B MNPHUKIAAHBIX, B TOM YHCJIC COOHWAJIBbHO-3KOHOMHYECKHUX H

N = 1
o WPWHSHMACURNMX  sd/ldTdX, HAXUAN b TUIOIHAZIM M OUbTMbL (DUT'YD C TTOMOUOILIBRY
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HHTCrpaga;, NpUBOAWUTL HNPHUMEPBI MATCMATHYCCKOIO MOACIUPOBAHUSA C

MOMOIIbI0 Au(depeHITnaTbHBIX YPaBHECHUI

YMeHue onepupoBaTh NOHATHAMU: Tpaduk GyHKIIMU, oOpaTHAs (YHKITUA,
KOMIO3UIUS (DYHKIUMHA, JIWHEHHas (QYHKUUS, KBaIpaTu4Has (¢yHKIHA,
pauMoHanbHass (QYHKLUS, CTENeHHass (QYHKLUUSA, TPUTOHOMETpUYECKUE
¢byHKuMu, OOpaTHBIE TPUTOHOMETpUYECKHE (YHKIWH, MOKa3aTeslbHaAs |
jgorapupmuueckass (QyHKLIMH; YMEHUE CTPOUTh TIpapUKH HM3y4EHHBIX
(GyHKUMH,  BBINONHATH  NpeoOpa3oBaHus  rpadukoB  (QyHKUUH,
UCIOJb30BaTh TPaQUKH Ul W3Y4EHHs MPOLECCOB U 3aBUCHUMOCTEH, NpHU
pelIeHNH 33734 W3 JAPYIHX YYeOHBIX NPEJAMETOB W 3a1ad M3 peabHOMI
KU3HHM; BbIpaXaThb (OpMyJaMH 3aBUCHUMOCTH MEXAY BEIWYMHAMU;
UCIIOJIb30BaTh CBOMCTBA U rpauku (YHKUMHA Ui pelIeHUs ypaBHEHUH,
HEpaBEHCTB M 3aJad ¢ MapaMeTpaMu; H300pa)kaTb Ha KOOPAMHATHOM

IIJIOCKOCTH MHOKECTBA PELICHUI YPAaBHEHMM, HEPABEHCTB U UX CUCTEM

YMeHue pemiatb TEKCTOBBIE 3aJaud pPa3HbIX TUIOB (B TOM YHUCIE Ha
IPOLIEHTHI, A0JM M YacTH, Ha JBWXKEHHE, paboTy, CTOUMOCTb TOBAapOB U
yCIIyT, HaJIOTH, 33/1a4i M3 00JacTH YNPaBJICHUS JTUYHBIMU U CEMEHHBIMU
(buHaHCAMM); COCTaBJIATH BBIPAXKEHHUS, YpaBHEHHs, HEpaBEHCTBA U UX
CHUCTEMBI IIO YCJIOBHIO 3aJa4dd, HUCCIENOBATH IIOIYYEHHOE pELIEHUE U
OLICHUBATh TMPaBJONOAOOHOCTh pPE3ylIbTAaTOB;, YMEHHME MOJEINPOBAThH
peaNbHbIE CUTYallMM HAa S3bIKE MAaTEMAaTHUKH; COCTAaBIISATH BBIPAKEHHUS,
YpaBHEHUsI, HEPABEHCTBA U UX CUCTEMBI 10 YCIOBUIO 33J1a4M, UCCIIE0BATh
IIOCTPOCHHBIE ~ MOJIEIM C  HCIOJb30BAHMEM  ammapara  anreopsl,

UHTEPIPETUPOBATH MOJTYYEHHBIA Pe3yJIbTaT

YMeHue onepupoBaTh MOHATHAMH: CpeaHee apuMeTHuuecKoe, MeIuaHa,
HauOoJbIllee U HAaUMEHbBIIIEe 3HAUCHUS, pa3Max, JUCIEPCHUs, CTAaHIapPTHOE
OTKJIOHEHHE YHCJIOBOTO Habopa; YMEHHE W3BJIEKaTh, WHTEPIPETUPOBATH
uH(pOpMaIIKIO, MPEACTABICHHYI0 B TaOIUIaX, HAa qUarpammax, rpadukax,
7 OTpaXarolllyl0 CBOMCTBA PEalbHBIX MPOILECCOB U SIBICHUMN; MPEIACTABIAThH
uH(pOpMAIIMI0O C TOMOIIBI0 TaONWIl W JAMarpaMM; HCCIEN0BaTh
CTaTUCTUYCCKUEC MOAaHHBIC, B TOM 4YHCJIC C IMPUMCHCHUCM rpaq)nqecxnx
METOJIOB U AJIEKTPOHHBIX CPENICTB; TpaUueCcKu MCCIEA0BaTh COBMECTHBIE

HaOJFOZICHUS C TIOMOIIBIO TUarpaMM pacCeUBaHUs U JTMHEHHOW perpeccun

YMeHue omnepupoBaTh MOHATHUSIMU: CIyYalHBIM ONBIT M CIydailHOE

COOBITHE, BEPOSATHOCTh CIYyYalHOTO COOBITHSA; YMEHUE BBIYHMCIATH
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BEPOSTHOCTh C HCIIONB30BaHUEM TpaUUecKX METOJ0B; IPUMEHSThH
(GOpMyIIBI CIIOKEHHS W YMHOXCHHUS BEPOATHOCTEH, (OpPMYIy IOITHON
BEPOSTHOCTH, Gopmyny bepHymnn, komOuHaTOpHBIE (aKTHl U (HOPMYIIHI;
OLICHMBATh BEPOATHOCTH pPEAJTbHBIX COOBITHH; YMEHHE OIEpUpPOBAThH
NOHATUSMH:  CllydaiiHas BEJIMYMHA, paclpelesieHHe BEpOSTHOCTEH,
MaTEeMaTUYeCKOe OXKUAAaHWE, TUCIEPCHsl M CTaHAapTHOE OTKIOHCHHE
CIlyuallHOW  BENWYMHBI, (QYHKIMHA pPacCOpedeNieHHs W  IUIOTHOCTH
PAaBHOMEPHOTO, ITOKA3aTEIbHOTO ¥ HOPMAJIBHOTO PACIpEICICHHI; YMEHNE
MCTIOJIb30BaTh CBOMCTBA M3YYEHHBIX PACTpEACICHUN A pelieHus 3a/1ad;
3HAKOMCTBO C TIOHSTHSMH: 3aKOH OOJIBIINX YHCEN, METOJbI BEIOOPOUYHBIX
UCCIIC/IOBAHMIA; YMEHHE TPUBOIUTH MPHUMEPHl TPOSBICHHUS 3aKOHA
OONMBIIMX 4YHCENT B TPUPOJHBIX W OOIIECTBEHHBIX SIBICHUAX; YMCHUE
OIIEPHPOBATH TMOHATUSMHU: COUYETAHWE, NMEPECTAHOBKA, YHCIO COYETAHUH,
YHUCIIO  TNEpPeCTaHOBOK;, OuHOM  HplOTOHA;  yMEHHME  IPUMEHATH
KOMOWHATOpHBIE (aKThl U PACCYXKACHUS U PEIICHUs 3a7ad; OICHUBAThH
BEPOSTHOCTH PEaIbHBIX COOBITHH; COCTABIATh BEPOSTHOCTHYIO MOJEIb U

MHTEPIPETUPOBATH MTOIYYEHHBIN pe3yabTaT

YMmenue onepupoBaTh MOHSATHUSAMHU: TOYKA, MpsMas, IUIOCKOCTb,
MIPOCTPAHCTBO, OTPE30K, JIyY, BEJIMUMHA YIJIa, IDIOCKUHN YIoJl, IBYTPaHHBII
YIOJI, TPEXTPAaHHBIN YTOJI, CKPEUIMBAOIIMECS MPSAMbIC, MapaJUICIbHOCTh U
MEPIECHANKYISIPHOCTD TPSAMBIX U IUIOCKOCTEH, YroJl MEXAY IMPsSMBIMH,
Yrojl MEXAYy TMpsIMOM H TUIOCKOCTBIO, Yrod MEXIy IUIOCKOCTAMH,
9 pacCTOHUE OT TOYKM JO IUIOCKOCTH, PAaCCTOSHUE MEXKIY MNPSIMbIMU,
pacCTOAHUE MEXAY IJIOCKOCTSIMHU; YMEHHUE HCIIOJIb30BaTh IMPU PEIICHUU
3aa4 U3y4yeHHbIe (DAKThl U TEOPEMBI MIAHUMETPUU; YMEHHE OIEHUBATh
pasMepbl OOBEKTOB OKPYXAIOIIET0 MHpPA; CTPOUTh MaTEeMaTHYECKUE
MOJENIN C IOMOLIBI0 TEOMETPUYECKUX IOHITUM U BEJIMYMH, pEIIATh

CBA3aHHBIC C HUMHU IMPAKTUYICCKUC 3a1a4n

YMeHue onepupoBarh MOHATHSAMH: IUIOUIaNb (QUIYpbl, 00BEM (GUTYPHI,
MHOTOTPaHHHK, MPAaBUJIbHBIH MHOTOTPaHHMK, CEYEHHE MHOIOI'DAaHHUKA,
KyO, mNapajuienenumnesa, Mpu3Ma, NOUpaMuia, (urypa M MOBEPXHOCTh
10 BpallleHHs, LMWIMHIpP, KOHyc, map, cdepa, miomans chepsl, IUIomaib
MOBEPXHOCTU MHUPaMHIbI, NPU3MBbI, KOHYyca, LWIMHIpa, O0bEM Kyoda,
IPSIMOYTOJIBHOTO NapajUlefienuIeaa, MNUpaMHUAbl, NPU3MbI, LWIMHIPA,

KOHyca, IIapa, pa3BEPTKa MOBEPXHOCTH, CEYCHMsI KOHyca M LHIMHAPA,

. HdpPdJUICIIBHBIC OCHn nJIn OCHUOBAHHNID, CCHUHNCT Hiapd, IIJIOCROCTD,
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Kacaromasicsi cdepsl, IWIMHApPA, KOHYCa; YMEHHE CTPOHMTb CEUYeHHUE
MHOTOTPaHHHKA, M300pakaTh MHOTOTPAaHHUKH, (QUTYpPHl M TOBEPXHOCTH
BpAICHHS, UX CCUCHHs], B TOM YHUCIIE C TOMOIIBIO IEKTPOHHBIX CPEJICTB;
yYMEHHE TNPHMEHITH CBOMCTBA T'€OMETPHUECKHX (UTYP, CAMOCTOSATEIHHO
(bopMynHpoBaTH ONpeAeNeHU U3y4yaeMbIX (UTYp, BBIIBUTaTh TUIIOTE3HI O
CBOMCTBAaX M IPHU3HAKAX T'€OMETPUYECKUX (UTYp, OOOCHOBHIBATH WIIU
ONpoBepraTh MWX; YyMEHHE MPOBOAUTH Kiaccuukauuioo Quryp 1o
Pa3IUYHBIM TIPU3HAKAM, BBINOJIHATh HEOOXOIMMBIC JIOTIOJHUTEIbHBIC

MOCTPOCHUS

YMeHue onepupoBaTh HOHATHUSMH: JBIDKEHHE B  IPOCTPAHCTBE,
napajieNibHbli TepeHOC, CUMMETPHsI Ha IJIOCKOCTH M B IPOCTPAHCTBE,
MOBOPOT, mpeoOpa3oBaHue TMOM00MS, TONOOHBIE QUTYPHI; YMEHHUE
pacrio3HaBaTh paBHble M IOJOOHBIE (UIYphl, B TOM 4YHCJIE B NPUPOJE,
HCKYCCTBE, apXUTEKTYype; UCII0Ib30BaTh FEOMETPUUYECKUE OTHOLIEHUS MIPU
pelIeHUH 3aJay; HaXxOJUThb TEOMETPUYECKHE BEIMYMHBI (JUIMHA, YTOJI,
11 Iomaab, 00bEM) NpU PEHICHUH 33/1a4 U3 IPYTUX YIEOHBIX MPEIMETOB U
U3 peaJbHOM KM3HHM; YMEHHUE BBIUUCIIATH T['€OMETPUYECKUE BEIUYMHBI
(nmuHA, yroj, IUIOMA[b, OOBEM, IUIOIIAAb MOBEPXHOCTH), HUCHOJIb3Ys
u3ydyeHHbIe (QOPMYJIBI MU METOJbl, B TOM YHCIIE: IJIOMIAAb MOBEPXHOCTU
NUpaMUIbl, IPU3MBI, KOHYyCa, LUWIMHJIpA, MJouaab cdepsl; o0bEM Kyoa,
IOPSMOYTOJBHOTO TMapajieNienumnesia, MNUPaMUIbl, MPU3MBL, IHIHHIPA,

KOHYCa, [I1apa; yMEHHE HaXO/IUTh OTHOLIEHNE 00bEMOB MOJIOOHBIX QUTYp

VYmenune ONeprupOBaTh MOHATUAMU: MPAMOYTOJIbHAsA CUCTEMA KOOPAWHAT,
BEKTOp, KOOPJAWHATHI TOYKH, KOOPIUHATHI BEKTOpa, CyMMa BEKTOPOB,
. NPOM3BEJICHUE BEKTOpa Ha 4YKCJIO, Pa3lIoKCHHWE BEKTopa Mo 0a3ucy,
CKaJISIPHOE TPOU3BEJCHHE, BEKTOPHOE TPOU3BEICHUE, YIrOJI MEXIy
BCKTOpaMHU; YMCHUEC HCIIOJIb30BaTh BeKTOpHI)II\/’I u KOOp)IHHaTHBIﬁ METO

JUIS PELIeHUs] TeOMETPUUECKUX 3ajlay M 3a]a4 APYTUX y4eOHBIX MPEIMETOB
YMeHne BeIOMpATh MOAXOMSIIAA METOJT TS PEIISHU 3a]]a4H; TOHUMaHNe
3HAYMMOCTH MAaTeMaTHKH B HW3YUYEHHHM MPUPOJHBIX U OOIIECTBEHHBIX
13 IIPOLIECCOB W SIBJICHWW; YMEHHE pACIIO3HABaTh IIPOSIBICHUE 3aKOHOB

MAaTCMaTUKH B UCKYCCTBC, YMCHHUC IMPUBOJUTH MMPUMCPBI MATCMATUYCCKUX

OTKPBITHI POCCUICKON U MUPOBOW MaTeMaTHYECKOW HAYKH
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INIEPEYEHD 2JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMbBIX HA EI'D

11O MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEeHT CO/iep:KAHUSA
1 Yucna v BBIYKCICHUS
1.1 Harypanbnsle u nensle yncina. [Ipu3Haky 1eIMMOCTH LENbIX YUCET
12 Panmonanbupie  yncina. OOBIKHOBEHHBIE U JIECATHYHBIC JPOOH, MPOICHTHI,
' OCCKOHEUYHBIC TIEPHOANICCKHE JPOOH
13 Apudmerndeckuil KOpeHb HaTypanbHOW cTemeHu. JleficTBus ¢ apupmMeTndecKuMu
' KOPHSIMU HAaTypaJIbHOW CTETICHU
1.4 Crenens ¢ 1enpIM 1nokaszarenaeM. CTeneHb ¢ pallMOHaIbHBIM IoKa3aTesieM. CBolicTBa
' CTETEHU
15 CuHyc, KOCHMHYC W TaHTEHC YHCIOBOTO apryMeHTa. ApKCHHYC, apKKOCHHYC,
' ApKTaHT'€HC YHCIIOBOTO apryMeHTa
1.6 Jlorapudm uncna. [lecaTudyHble U HaTypaJIbHbIE JOrapHUPMbI
JeiictBuTtenpHble uucia. ApudMeTHyYecKHe onepauud ¢ JIeHCTBUTENIbHBIMU
1.7 yuciaamu. [IpuOnmk€HHble BRIYMCICHUS, IPaBUla OKPYTJICHHUS, IPUKHUIKA U OLEHKa
pe3yJibTaTa BEIYMCIECHUN
1.8 [Ipeo6pa3oBanue BbIpakeHUI
1.9 KommnekcHeie uncna
2 YpaBHEHHs 1 HEPABEHCTBA
2.1 Lenbie u APOOHO-paAIMOHANBHBIC YPABHEHUS
2.2 WppannonanbHble ypaBHEHUS
23 TpuronomeTpuieckue ypaBHEHUs
2.4 [Toxa3zaTenbHbIE U JOTapUPMHUUECKUE YPABHEHHS
2.5 Lenbie n 1poOGHO-paliOHANIbHBIE HEPABEHCTBA
2.6 WppanuonaibHble HEpaBEHCTBA
2.7 [Toxa3zaTenbHbIe U JOrapupMUUECKIE HEPABEHCTBA
2.8 Tpuronomerpuyeckue HepaBEHCTBA
2.9 CucreMbl U COBOKYITHOCTH YpaBHEHU U HEPABEHCTB
2.10 VYpaBHEHHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTPaMH
2.11 Marpuiia cucTeMbl TUHEUHBIX YpaBHEHU. OnpeaeanTeab MaTpUIlbl
3 DYHKINUN U TPaPUKH
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31 OynHkius, cnocodbl 3amanus ¢yHkuuu. I'padux ¢ynkuun. B3aunmuo oOpaTHbIE
' dbyuknun. YétHeie u HeuéTtHbIe pyHkumu. [lepuoandeckue GpyHKINN
OO6nactp ompeneneHuss W MHOXKECTBO 3HadeHMi ¢yHkuud. Hymn ¢yHkumm.
19 [IpomMexxyTKH  3HAKOMOCTOSHCTBA.  [IpOMEXYyTKM  MOHOTOHHOCTH  (DYHKIIHH.
' Makcumymbl U MuUHUMYMBl (yHKIuH. HanmGonblnee u HauMeHblllee 3Ha4YeHUE
(GYHKLNU HAa IPOMEKYTKE
13 CreneHHas (QyHKLIMS C HaTypalbHbIM M LENbIM Ioka3aTeneMm. EE cBoiictBa u
' rpa¢uk. CBoiicTBa 1 rpaduK KOpHS 1-Oi CTETIEHU
34 Tpuronomerpudeckue GyHKINU, UX CBOHCTBA U TpaduKu
3.5 [Noka3zatenpHast u norapudmudeckas GyHKIHH, UX CBOWCTBA U TPapUKU
16 Touku paspeiBa. AcumMnToTel rpadukoB ¢GyHknmii. CBolicTBa  (yHKIHH,
' HETIPEPHIBHBIX HA OTPE3Ke
3.7 [TocnenoBarenbHOCTH, CLIOCOOBI 3aaHUS TIOCIEI0BATEIIbHOCTEH
3.8 Apudmerndeckast 1 reoMmeTpudeckas nporpeccuu. @opmysa CI0KHBIX TPOIIEHTOB
4 Havana maTemaTnueckoro anaumsa
4.1 [TpousBonnas Gynkuuu. [Tpon3BoaHbIe 31eMEHTAPHBIX QYHKLINH
[IpuMeHeHHe MPOM3BOAHOM K HCCIEAOBaHUIO (GYHKIMA Ha MOHOTOHHOCTh U
4.2 sKkcTpeMyMbl. HaxoxaeHne HauOoNbIIero 1 HauMEHbIIETo 3HAaueHus (QyHKIUHM Ha
oTpe3Ke
4.3 [TepBooOpaznas. MuTerpan
5 MHOX€eCTBa U JIOTUKa
5.1 MHOXecTBO, orepaiuu HajJ MHOKecTBamMu. J{uarpammel Ditiepa — Benna
52 Jloruka
6 BeposiTHOCTB M cTaTUCTHKA
6.1 OnuncarenpHas CTaTUCTHKA
6.2 BeposiTHOCTB
6.3 KombunaTtopuka
7 I'eomerpus
7.1 Durypsl Ha IMIIOCKOCTH
7.2 [IpsiMble 1 TIOCKOCTH B MIPOCTPAHCTBE
7.3 MHororpaHHuKu
7.4 Tena v MOBEpXHOCTH BpaIllCHUS
7.5 Koopaunatsl u BEKTOPBI
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YYEBHO-METO/JNYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

Anrebpa 1 Havana mareMatudeckoro aHanusa. 10 kimacc. YrnyOonéHHbI ypOBEHB. Y UeOHHUK.
Mepsnsik A.I'., Homuposckuit 1. A., [TonsikoB B.M.; nox penakmueit [lononsckoro B.E.,

Maremaruka. AnreOpa v Hadajla MaTeMaTHUYECKOTO aHAIN3a;

Anrebpa 1 Havaja MareMaTudeckoro ananu3a. 11 kmace. YrnyOnéHHBIN ypOBEHb. Y UeOHHUK.
Mepsnsik A.I'., Homuposckuit 1. A., [TonsikoB B.M.; nox penakmueit [lononsckoro B.E.,

Maremartuka. AnreOpa ¥ Hadajla MaTEMATUYECKOT0 aHATIU3a.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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