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VYuebnbiii Kypc «Anredpa M Hayaia MaTeMaTHYECKOTO aHaJIU3a» SBIISCTCS
OJIHUM W3 Hanboyiee 3HAYMMBIX B IPOrpaMMe CpeaHEro ooiero oopa3oBaHMs,
MIOCKOJIbKY, C OJIHOM CTOPOHBI, OH OOECIeYMBAET MHCTPYMEHTAJIbHYIO 0a3y Juis
U3yUEHUSl BCEX E€CTECTBEHHO-HAYUYHBIX KypCOB, a C JIpyroil CTOPOHBI, (hopMUpyeT
JIOTUYECKOE U aOCTPAKTHOE MBIIUICHHE O0Y4YaloIIMXCsS Ha YPOBHE, HEOOXOIUMOM
JUIsE OCBOEHUSI MHGOPMATUKH, OOIIECTBO3HAHUSI, UCTOPUU, CIIOBECHOCTH U JIPYTUX
JucIuIUIMH. B paMkax maHHOro y4eOHOro Kypca oOydarolIuecsi OBJIAJIEBAIOT
YHUBEPCAJIIbHBIM S3BIKOM COBPEMEHHOW HayKu, KOTopas (OpMYIHpPYET CBOHU
JOCTHKEHHUS B MaTeMaTH4ecKoi popme.

VYyeOHblll Kypc anreOpbl M Hayajdl MaTEeMaTHYECKOrO aHaliM3a 3aKJIaJbIBacT
OCHOBY [JIsl YCIICIIHOTO OBJIAJICHUSI 3aKOHAMH (PU3UKH, XUMUHU, OWOJIOTHH,
MOHUMaHUsI OCHOBHBIX TCHJICHIINI Pa3BUTHs YKOHOMUKH M OOIIIECTBEHHOM KHU3HH,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX IH(PPOBBIX WU KOMIIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONb30BaTh MX JIA AalibHEWIiero oOpa3oBaHUs U B
MIOBCETHEBHOW JKM3HHU. B TO ke Bpemsi OBIaJeHHE aOCTPAKTHBIMH M JIOTHYECKH
CTPOTMMH KOHCTPYKIMSIMH anreOpbl M MaTEeMaTHYeCKOTO aHalu3a pa3BUBACT
yMEHHE HaXOJWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JOKa3bIBATh
YTBEPKACHHUS C MOMOIIBI0O UHAYKIUU M PacCyXAaTh NETyKTHBHO, HCIIOIH30BAThH
000011IeHHEe ¥ KOHKPETH3alMl0, a0CTparupoBaHUE U AaHAJIOTUI0, (POPMHUPYET
KpPEaTUBHOE M KPUTUYECKOE MBITIIICHHUE.

B xone u3yuyenust yueOHOro kypca «Ainredpa M Hayaia MaTeMaTH4YECKOIO
aHalM3a» 00ydYaroIIuecs IMOJYy4aloT HOBBIM OMNBIT PEIIeHUs MPHUKIAJHBIX 3a/aad,
CaMOCTOSITENTFHOTO TOCTPOSHUSI MaTeMaTUYECKUX MOJIEIEeH pealbHBIX CUTYalluH,
UHTEPIPETAlMd  TOJYYCHHBIX  pEHICHWH, 3HAKOMATCA C  IpHUMepamu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEW B TMPHPOJAE, HAyKe U HCKYCCTBE, C
BBITAFOIIMMHUCS MATEMATUHICCKUMU OTKPBITHSIMHU M X aBTOPAMH.

VY4eOHblii Kypc o0lajjaeT 3HAUUTEIbHBIM BOCHHUTATEIHHBIM MOTEHLIHATIOM,
KOTOPBIM peanu3yeTcsi KakK uepe3 ydeOHBI wmarepuaj, CIOoCOOCTBYIOIIHMA
(OpPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHUSA, TaK M 4Yepe3 crneuuduky ydeOHOI
JESITeNbHOCTH, TPEOYIOUIEH MPOJOIKUTENbHONM  KOHUEHTpAallud BHUMAHMUA,
CaMOCTOSITENTbHOCTH, aKKyPAaTHOCTH U OTBETCTBEHHOCTH 3a MOJIYyYEHHBIN PE3yNbTar.

B ocHoBe MeToanku 00ydueHus anredpe 1 HauajgaM MaTeMaTHYECKOTO aHaIn3a
JICKUT JAEATEIbHOCTHBIM MPUHIIUIT 00Y4EHUS.

B ctpykType yuebHOro kypca «Anredpa 1 Hauajia MAaTeMaTHYECKOTO aHAIHN3a
BBIJICJICHBl  CIEAYIOIIME COJEpKaTelbHO-METoquueckue JuHuu: «Yucaa wu
BbIUHCIICHUS», «DyHKIMH U Tpadukny», «YpaBHEHHs U HEpaBeHCTBay», «Hauama
MaTeMaTUYeCKOro aHanu3a», «MHoXkecTBa U JoOruka». Bce OCHOBHbIE
COJIEPKAaTENIbHO-METOAMYECKUE JIMHUM H3YYaroTCsl Ha MPOTSKEHUH IBYX JIET
oOyueHusl Ha YpOBHE CpEIHET0 00111ero 00pa3oBaHusi, €CTECTBEHHO JOTOMHSS IpYyT
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JpyTa U MOCTENEHHO HACHIIAsCh HOBBIMU TEMaMHU U pasjienamu. JlaHHbIN yueOHbIN
KypC SIBJISIETCSI WHTETPATUBHBIM, IOCKOJIBKY OOBEAMHSET B cebe coiepKaHue
HECKOJBKMX MaTeMaTUYECKUX TUCIUIUIMH, TaKUX Kak anredpa, TPUTOHOMETPHS,
MaTeMaTUYECKUM aHAJIU3, TEOPUS MHOXKECTB, MaTeMaTUuUeCKast Joruka u apyrue. 1o
Mepe TOTO Kak 00ydJaronuecs: OBJIaJIEeBalOT BCE 0oJiee MMPOKUM MAaTEMaTUYECKUM
anmapaToM, y HUX IMOCJIEIOBATEIbHO (POPMUPYETCSI U COBEPIICHCTBYETCS YMEHHE
CTPOUTh MAaTEMATUYECKYI0 MOJIEIb pPEaJIbHON CUTyallud, NPUMEHATh 3HAHMS,
MOJIyYCHHbIE TPU HM3YYEHUM Y4YeOHOro Kypca, JJisd PEHICHUS CaMOCTOSTEIbHO
c(hopMyIMPOBAHHON MaTeMaTUYECKOW 3a/aud, a 3aTeM HHTEPIIPETUPOBATH CBOM
OTBET.

CopnepxxaTenbHO-MeTOANYECKAs JTUHUA «YUucna W BBIYMCIEHUS 3aBEpIIACT
dbopMuUpOBaHUE HABBIKOB HUCMOJb30BaHUS JCHCTBUTEIBHBIX YMCEI, KOTOPOE OBLIO
HA4YaTo Ha YPOBHE OCHOBHOIO 0011ero oopazoanus. Ha ypoBHe cpennero ooiero
oOpa3zoBaHus oco0oe BHUMaHue yJnensercs  (OPMUPOBAHUIO  HABHIKOB
pallMOHAJIBHBIX BBIYMCIICHUH, BKJIIOYAIOIIUX B Ce0s MCIOJIb30BAHUE Pa3THUUYHBIX
dbopM 3amucu yuciaa, yMEHUE JeNlaTh MNPUKUJIKY, BBIMIOJHITH MPUOIMKEHHBIE
BBIYMCJICHUS, OIICHUBATh UYWCIIOBBIE BBIPAKEHUS, pabOTaTh C MaTeMaTUYECKUMH
KOHCTaHTaMHU. 3HAaKOMbIE OOyYalolUMCS MHOXXECTBA HATYpalIbHBIX, LEJbIX,
pallMOHAJIbHBIX U JICCTBUTENBHBIX  YHUCEJ  JIOMOJHAKTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHuCell. B KakJIoM M3 3THUX MHOXECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My crneuu(puyeckue 3aJayd W OIepaluu: JCJICHHE Halelo,
ONEpUPOBAHUE OCTATKAMM Ha MHOXECTBE LENbIX YHCEN, O0COoOble CBOMCTBA
pallMOHANIBHBIX U UPPALMOHAIBHBIX YHCEIl, apu(PMETUUECKUE OMEpaIluu, a TaKkkKe
W3BJICYCHUE KOPHS HATYpPaJbHOM CTENEHM HAa MHOMXECTBE KOMIUIEKCHBIX YHCEIL.
bmarogapst mocinenoBaTEIbHOMY pPACIIMPEHUIO KPyra HCHOJB3YEMBIX YHCEN U
3HAKOMCTBY C BO3MOXHOCTSMH WX NPUMEHEHMS JJISI PEUICHUS Pa3JIMYHBbIX 3a7a4
dbopMupyeTcsi pencTaBieHne O SANHCTBE MaTEMaTHKH KaK HAyKH W €€ pOJH B
NOCTPOCHUU MOJIENICH PEaNbHOrO0 MHUPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKPETHU3aLIUSL.

Jlvans «YpaBHEHHS U HEPABEHCTBA» PEAIU3YETCS HA MPOTSIKEHUU BCETO
oOy4eHHs Ha YPOBHE CpEIHEro oOmero oOpa3oBaHUsA, MOCKOJBKY B KaKIOM
pasmene IIporpammel NpeRyCMOTPEHO pELIEHUWE COOTBETCTBYIOIIMX 3atad. B
pe3ynbTare OOydYaloIIMecs OBIAJCBAIOT PA3IMYHBIMH METOJIAMU  PEIICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKHX YPABHEHUM, HEPABEHCTB M CHUCTEM, a TaKXe 3ajad,
cogepxkamux mnapameTpsl. [losydeHHbIE yMEHUS MIUPOKO HCHOJIB3YIOTCA IPH
uccienoBaHu (QYHKIUNM C TIOMOIIBIO MPOU3BOJAHON, MPU PEIICHUH MPUKIATHBIX
3a/1a4y ¥ 3a7]a4 Ha HAXOXXJIEHWE HAUOOJBIIUX W HAWUMEHBIIINX 3HAYEHUN ()YHKIIHH.
JlanHast comepkaTelibHas IMHUS BKIIIOYAET B ce0sl Takxke (OpMUPOBAHUE YMEHHM
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BBITIONHATh ~ pacdy€Tel 1o  ¢opMynaMm, MpeoOpa3oBaHusl  PalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUM, a TaKKe BbIPAKEHUN,
coJiepKalluX cTerneHu W Jorapudmel. brarogaps msydeHuto anreOpandeckoro
MaTepuana IpOUCXOAUT aibHeIee pa3BUTHE aITOPUTMUYECKOTO U aOCTPAKTHOTO
MBIIIJIEHUST 00yJaronmxcs, GOpMUPYIOTCS HABBIKM JCIYKTUBHBIX PACCYXKICHHM,
paboThl C CHUMBOJBHBIMU (OpMaMH, TMPEACTABICHUS 3aKOHOMEPHOCTEH U
3aBUCUMOCTEH B BUJIE PABEHCTB U HEPAaBEHCTB. AnreOpa npeanaraet 3QpeKTuBHbIC
WHCTPYMEHTHI Il PEIICHUS NPaKTUYECKUX M €CTECTBEHHO-HAY4YHBIX 3a/ad,
HaIJISIAHO IEMOHCTPUPYET CBOM BO3MOKHOCTH KaK SI3bIKa HAYKHU.

CopnepxxarenbHo-MeToauueckass JuHUS «DyHKIMM U TpaduKW» TECHO
NeperieTaeTcs ¢ JIPYruMU JIMHUSMUA Y4eOHOro Kypca, MOCKOJbKY B KaKOM-TO
CMBICJIE 3aJaET MOCIEI0BATEIbHOCTh N3YUEHN MaTepuana. M3yuenue creneHHou,
MI0KAa3aTeNbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCMOIb30BaHUE (DYHKIMHA JUIsl pEIICHHs 3a/ad U3 JIPYrux y4eOHbIX
IPEeIMETOB U PeaIbHOW KU3HHU TECHO CBA3AHO KaK ¢ MAaTEMaTHYECKUM aHAJIU30M,
TaKk U C PEIICeHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHHUMAaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUS BbIpakaTh (GOpMylamMH 3aBUCHUMOCTH MEXIY
pa3NMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeIbHON JIMHUHU HAIEJIEH Ha pa3BUTUE YMEHUN U
HABBIKOB, MO3BOJISIOIIMX BEIPAXKATh 3aBUCUMOCTH MEK/1y BETUUMHAMU B Pa3INYHOM
dbopme: aHAIUTHYECKOM, rpadudeckoi u cnoBecHOU. Ero uzydenue cnocoOCTByeT
Pa3BUTHIO AJITOPUTMUUYECKOTO MBIIIJIEHUS, CHOCOOHOCTH K OOOOIECHHUI0 U
KOHKPETHU3ALMH, UCTIOIb30BaHUIO aHAJIOTHIA.

ConepxarenbHasg nuHusA «Havama mMareMaTM4eckoro aHaiausa» MO3BOJSET
CYILLIECTBEHHO PAaCIIMPUTh KPYr KaK MAaTeMaTHYECKHUX, TaK U NPHUKJIAJHBIX 33124,
JOCTYIHBIX OOYYarOIIMMCS, TaK KaK Y HHUX MOSBISAETCS BO3MOXHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKLIMHA, OMPENeNATh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMIAaM GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TmpoueccoB. JlaHHasg coaepkarenpHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXHOCTH TOCTPOEHUS MAaT€MAaTHYECKUX MOJEJEH peajbHbIX CHUTyaluH,
NO3BOJISIET HAXOAUTh HAWTy4YlIEE PELICHHUE B IPUKIIAHBIX, B TOM YHCJIE COLIUAIBHO-
SKOHOMHMYECKHMX, 3a/]a4ax. 3HAKOMCTBO C OCHOBaMH MaTEMaTHYECKOTO aHalIHu3a
CIOCOOCTBYET Pa3BUTHIO aOCTPAKTHOTO, (POPMaATbHO-TOTMUYECKOTO U KPEaTHUBHOTO
MBILUICHUS, (POPMHPOBAHUIO YMEHHMHM paclo3HaBaTh IMPOSBICHUS 3aKOHOB
MaTeMAaTUKH B HayKe, TEXHUKE U UCcKyccTBe. O0ydaromuecs y3HalT O BBLAAIOIIUXCS
pe3ynbTaTax, MOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTHKU KaKk HAayKH, U 00 HX
aBTOPAX.

CopeprxarenpbHO-MeTOaAMYECKasl TUHUSA «MHOXECTBA U JIOTHKa» BKIIFOYAET B
ceOs 9JIEeMEHThl TEOPUUM MHOXKECTB M MaTeMaTH4YeCKOW JIOrMKu. TeopeTuko-
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MHOKECTBEHHBIC MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TIpeajararoT HamOoJiee YHUBEPCAIbHBIA S3BIK, OOBEAUHSIONIUNA BCE pa3/eibl
MaTEeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTEeMaTHYECKUE
JUCIUIUIMHBL W MX TPWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO JaTh
BO3MOXHOCTh ~00y4YaromeMycsi TOHHMAaThb TEOPETHUKO-MHOKECTBEHHBIN  S3BIK
COBPEMEHHOW MaTeMaTHKH W WCIOJ30BaTh €r0 IS BBIPAXKCHHUS CBOWX MBICIICH.
JlpyruM BaXKHBIM TIPU3HAKOM MAaTEMAaTHKH KakK HAyKH CIeayeT TpU3HATH
CBOWCTBEHHYIO €H CTPOTOCTh OOOCHOBaHWI W CIIEJJOBaHHE OIpPEACTIEHHBIM
npaBWwIaM  [OCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEeMaTUYECKON JIOTUKH CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOTO MBIIIJICHHUS
00yJaromuxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCY)KJICHUSI Ha OCHOBE JIOTHYECKHX
npaBuI, GOPMUPYET HABBIKA KPUTHYECKOTO MBIILICHHUS.

B yueGHOM Kkypce «Anrebpa ¥ Hayaga MaTeMaTHYECKOTO aHAJIHM3ay
IPUCYTCTBYIOT OCHOBBI MaTE€MaTHYECKOTO MOJEIHPOBAHUS, KOTOpPHIC MPU3BAHEI
CIocoOCTBOBaTh (DOPMUPOBAHUIO HABBIKOB TIMOCTPOCHUS MOJENEH pealbHBIX
CUTyaIllii, WCCIEeNOBaHUS D3TUX MOJENEH C TMOMOIINBI0 amnmapara aiareOpsl u
MaTeMaTUYECKOTO aHalu3a, MHTEPIpETallid TOJYyYEHHBIX pe3ynbTaToB. Takue
3aJJaHus BIUIETEHBI B KQXKIBIM U3 pa3/IeNioB MPOTPAMMEI, IIOCKOJIBKY BECh MaTepHal
y4eOHOro Kypca IUPOKO HCTOJB3yeTCs IS pelIeHUs MPUKIAaTHBIX 3amad. [lpu
pEIIeHNH  peanbHBIX  MPAKTHUECKUX  3aJad  OOydarolluecss  pa3BHBAIOT
HaOII0aTeTbHOCTh, YMEHHE HAaXOJUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
UCIIONB30BaTh  AHAJIOTUIO, 0000IaTh M KOHKPETH3UPOBATH  IpoOJIeMy.
HlestenpbHOCTh 1O (OPMHPOBAHHWIO HABBIKOB PEIICHHUS MPUKIAJHBIX 3a7ad
OpraHm3yeTcs B MpoIlecce U3yUeHHs BceX TeM y4eOHOro Kypca «AnreOpa u Havasna
MaTEeMaTUYECKOTO aHATTN3a.

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajlla MaTeMaTHYECKOro
aHanuza» otBoauTcs 272 vaca: B 10 xnacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA
10 KVIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. Ilpumenenue npobeil ¥ MPOLEHTOB JUIS
peLIeHUs NIPUKIAJHbIX 331a49 U3 Pa3JINYHbIX OTpaciiell 3HAHUM U pealbHOU KU3HHU.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEUCTBUTEIBHOTO Yncia U ero cBoictBa. IIpulnmkEéHHbIE BBIYUCIIECHUS, ITPaBUIIa
OKPYIJICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

Crenenp c¢ uenbiM nokaszareneM. buHom Herotona. Hcenonb3oBaHue
HoaXosen GopMbl 3aMCH IEHCTBUTENBHBIX YUCET AJIS PEIICHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAJbHBIM ITOKAa3aTeleM M €€ CBOMCTBA, CTEIEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JleciTuuHble U HATypaJbHbIE
JA0Tapu(pMBI.

CuHycC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

ToxnectBa W TOXJIECTBEHHbIE NPeOOpa3oBaHUsl. YpaBHEHUE, KOPEHb
ypaBHEHHs. PaBHOCWIBHBIE ypaBHEHMS M ypaBHEHUsA-CIIeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbI PELICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEPEMEHHOW. JlelleHne MHOrodseHa Ha
MHOTO4JIEH C OcTaTKOM. TeopeMa bezy. MHOrounens! ¢ rienbiMu Ko3pUIMeHTaMu.
Teopema Buera.

[IpeoOpazoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTETICHH U KOPHHU.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METObI peleHns
UPpaLMOHATIbHBIX YPaBHEHUIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.
[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.
Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHHI.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIITHL. [IpeoGpazoBanue
HOKW%W%%‘;&QWA%%R@X%H& Penienre TpuroHOMETpUIECKUX YPaBHEHUM.
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Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHU. OnpeaenuTesb MaTPUILIbl 2X2, €ro TeOMETPUUYECKUIN CMBICI U CBOWCTBA,
BBIYMCJIEHUE €r0 3HAYECHUS, NPUMEHEHUE OIPEIETUTENS ISl PEUICHUS CUCTEMBI
JIMHEWHBIX ypaBHECHUW. PemeHue npukiIagHblX 3aJa4 € IOMOIIBK) CHUCTEMBI
JIMHEWHBIX ypaBHEHUU. VccaenoBaHne MOCTPOCHHON MOJEIU C TTOMOIIBIO MaTPHIL
U OTpEIEIUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
YpaBHEHUI W HepaBeHCTB. lIprMeHeHHEe ypaBHEHHI M HEPABEHCTB K PEIICHUIO
MaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3IMYHbIX 00JIacTel HAyKU U PeaIbHON KU3HHU.

DOyHKUMH U TPaPuKn

dyHKIMA, CcrnocoObl 3amanus ¢GyHKUuH. B3aumHO 00paTHBIE (QYHKIUU.
Komnoszunmst @yskiuit. I'paduk  dyHkimu. OnemeHTapHble NTpeoOpa3zoBaHUs
rpa@uKoB (yHKUIUMA.

Ob6nactp ompeneneHus 1 MHOXKECTBO 3HaueHud ¢yHkuuu. Hymu yHkumm.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIC W HEeUETHBIE PyHKIMU. [lepuonnueckue
byakuun. [IpoMeKyTKM MOHOTOHHOCTH (PYHKIUH. MaKCUMyMbl U MHUHUMYMBI
dbynkuun. Hanbosnbiiiee 1 HauMeHbllee 3HaueHus GYHKIIMU Ha TPOMEXKYTKE.

JluneiiHasi, KBaApaTUdHas W JPOOHO-IMHEWHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CrenenHast pyHKUMS ¢ HATypaJdbHBIM U LIeJIbIM MOKa3ateneM. E€ cBoiicTBa u
rpaduk. CBolicTBa U rpaduk KOpHs N-0i CTENEHU KaK (yHKIUU 0OpaTHOM CTENEeHU
C HaTypaJIbHbIM ITOKA3aTEJIEM.

[loka3zarenbHast u norapupmuyeckass (yHKUMU, UX CBOWCTBA M TpaduKH.
Hcnonb3oBanue rpa@ukoB GyHKUUNA IS peLICHUs YpaBHEHUM.

Tpuronomerpuyeckas OKPYKHOCTb, OINpPEAEIECHUE TPUTOHOMETPHUUECKUX
(YyHKIMH YUCIOBOTO apryMEHTA.

OyYHKIMOHATbHBIE 3aBUCUMOCTH B pEaJbHBIX MPOIECCaX U SIBICHUSAX.
I'pacduxu peanbHBIX 3aBUCUMOCTEN.

Hauajna MaTeMaTH4eCcKOro aHaIu3a

ITocnemoBaTeIbHOCTH, CHOCOOBI 3aJaHUS IOCIEIOBATEIILHOCTEH. MeTton
MaTeMaTH4eCKOM MHAYKIMHA. MOHOTOHHBIE U OTPaHUYEHHBIE TIOCJIEI0BATEIILHOCTH.
Hcroprss BO3HMKHOBEHHMS MAaTEMaTUUYECKOIO aHalW3a Kak aHan3a OECKOHEYHO
MaJbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOILIEH reOMeTpHUUECKOM
IIPOTrpeccru. JINHENHBIN U 9KCIOHEHIMAIBHBIA pOoCcT. Yucno €. @opmyiia CIOKHBIX
npoueHToB. Mchnonp30BaHWE MPOrPecCMU IJis PEIICHHs peajbHbIX 3a/ad
MPUKJIATHOTO XapaKTepa.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMHA HEMPEPHIBHBIX Ha OTpe3ke. Merton
UHTEPBAJIOB JUIsl pELICHUs HEpaBeHCTB. [IpUMeHEHHE CBOWCTB HEMPEPHIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(U3UYECKHUI CMBICI POU3BOHON. Y paBHEHUE KacaTeIbHOU K rpaduKy GyHKIIUH.

[IpousBomubie  3MeMeHTapHBIX  (QyHKumd.  [Ipom3BojmHass ~ CyMMBI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTHUCAHUsI peajbHBIX MPOLIECCOB U SIBJICHWH, MPU PEIICHUU 3a7ad U3 JIPYTHUX
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeJIbCTBO, PABHOCUJIbHBIC YPABHEHHUS.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombInui oOmui aenutens (mamee — HOJI) m HamMmeHbimee ooOiee
kpaTtHoe (nanee — HOK), octarkoB o moay:nto, anropurmMa EBkiauga aas pereHus
3a/1a4 B 1EJIBbIX YHCTAX.

Kommnekcuble uuncna. AnreOpanuyeckass U TPUTOHOMETpUYEcKas (HOpPMBbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-0ii cTeneHn M3 KOMIUIEKCHOTO uncna. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PeICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3aau.

YpaBHeHUS U HEPABEHCTBA

Cucrema 1 COBOKYITHOCTh YPAaBHEHHI U HEPABEHCTB. PABHOCHIIbHBIE CHCTEMBI
U CUCTEMBbI-CJIEJCTBUSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  ypPaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpu4ecKux HEpaBeHCTB.

OcCHOBHBIE METOJABI PEIICHUS TIOKA3aTCIbHBIX H  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIBHBIX U TOTApUDMUYECKUX YPABHCHHM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaAMETPAMHU.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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[IpumeHeHne ypaBHEHHI, CUCTEM U HEPABEHCTB K PELICHUIO0 MAaTEMAaTUYECKUX
3a]a4 U 3a/1a4 U3 pa3IMuHbIX 00JacTel HAyKU U pealbHOM )KU3HU, HHTEPIPETaLUs]
IIOJIyYE€HHBIX PE3yJIbTaTOB.

DOyHkuuu U rpapuku

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPJAMHATHOM INIOCKOCTH.

Tpuronomerpruyeckue GyHKIMU, UX CBONCTBA U IpauKu.

I'padmyeckue MeTOAbl pellleHUs ypaBHEHUW M HepaBeHCTB. ['paduueckue
METO/IbI pELIEHUS 3a/1a4 C IapaMeTpaMu.

Hcnonp3oBanune rpadukoB (yHKUMH JJI1 HCCIENOBAHUS NPOLECCOB H
3aBHCHUMOCTEM, KOTOpbI€ BO3ZHUKAIOT INPH PEIICHWU 3aJad U3 JPYTrux y4eOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajim3a

[IpuMeHeHre MPOU3BOIHON K MCCIEAOBAHUIO (PYHKIMM Ha MOHOTOHHOCTH U
sKkcTpeMymbl. HaxoxaeHre HanboapIero 1 HAMMEHbIIEro 3HaYeHU N HeNpepbIBHOM
(GYHKIIMU Ha OTpE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3aJavyax, JUis OINpEeNIeHHs CKOPOCTH U YCKOPEHHUs Mpolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKMi. [IpaBuiia HaxoxIeHNs TepBOOOPA3HBIX.

NHuterpan. ['eomeTpudecknil CMbICI MHTETpajia. BeryuciaeHne onpene€éHHOro
uHTerpaia no popmyne Hetorona-JIeitonuna.

[IpumeHeHue wHTErpana A HaxXOXKJIEHMs IUIOIIAJed IUIOCKUX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE PpEATbHBIX MPOIECCOB C€ MOMOLIBI0 U depeHIHaTbHBIX
YPaBHEHHM.

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YUYaOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOT0 OOIIECTBA, MPEJCTABICHUE O MATEMATUYECKHUX
OCHOBAaX (DYHKIIMOHMPOBAHUS PpA3JIUYHBIX CTPYKTYp, SBICHUN, MPOLEAYD
rpaXJaHCcKoro  oOmiectBa  (BBIOOPBI,  OMPOCHI W JPyroe), yMeHHue
B3aMMOJICMCTBOBAaTh C COLUAIBHBIMU HMHCTUTYTAMH B COOTBETCTBHUM C HX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JTOCTUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMAaTUUYECKOM IIKOJIbI,
UCIIOJb30BaHUE ATUX JOCTIDKCHUN B JIPYIMX HayKax, TEXHOJIOTHSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JOCTUKECHUN HAYKH U IESITETbHOCTBIO YUEHOT O, OCO3HAHUE JTUYHOTO
BKJIaJIa B IOCTPOCHHUE YCTOMYUBOTO OYIyIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEPHOCTEM, 00BbEKTOB, 33]1a4, PEIICHUH, PACCYKIECHUMN, BOCIIPUUMYUBOCTD K
MaTeMaTUYECKUM aCIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3nvecKoro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
WHTEpPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIILHOM JEATENBHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpeC K
pasnuyHbiM  chepam  TpoPECCHOHATBHOW  ACSITENIBHOCTH, CBA3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD

ﬂOKQI\X%yn&ﬁI%AH %}P}gé@ﬁ%ﬁq&nm (%IO PCaIn30BhIBATh COOCTBCHHBIC JKHM3HCHHBIC IIJIAHBHI,
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TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caMoOOpa30BaHUI0 Ha TMPOTSHKCHUM BCEW >KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOPMUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYphl, ITOHUMAHHE BIIMSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
CpeJibl, 0CO3HAHHUE TJI00AIBPHOTO XapaKTepa SKOJOTHYSCKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMaTWYSCKMX 3HAHWW JUIS pPEHICHWS 3a7ad B 00JacTH
OKpYXarolel cpepl, IUIAaHUPOBAaHUE ITOCTYIIKOB W OICHKH HMX BO3MOXKHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKHU 1 OOIICCTBEHHOM MPAKTUKH, TOHMMaHUE MaTEeMaTHYECKON
HAyKH Kak c(hepbl YeTOBEUECKOU IEATEITHHOCTH, ITAOB €€ Pa3BUTHS U 3HAYUMOCTH
JUTSL Pa3BUTHS ITUBUJIN3AIAN, OBJIQJICHHE S3bIKOM MAaTeMAaTHKA U MaTeMaTHYCCKOU
KYJIBTYPOH KaK CPEJICTBOM MTO3HAHUS MUPA, TOTOBHOCTH OCYIIECTBIISATH TPOCKTHYIO
Y UCCJIEIOBATEIBCKYIO ICATEILHOCTh HHANBUAYAIBHO U B TPYIIIIC.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIEC Y4eOHbIE 1eCTBUA

ba3oBble jornueckue aeiicTBU:

BBIABJISAITH U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKHUX
OOBEKTOB, TIOHSATUW, OTHOIICHHH MEXJy MOHATUSIMHU, (OPMYIUPOBATH
OTpe/IeSICHHs] TIOHSITUM, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCUu(pUKAIIY,
OCHOBAHUSI /1711 000OIIEHUS U CPABHEHUSI, KpUTEPUU MTPOBOAUMOTO aHAJIN3A;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOpPa3OBBHIBATH  CYKIICHUS:
yTBEPAUTEIbHBIE U OTPUIIATENIbHBIE, € AMHUYHBIC, YACTHBIC U O0IIHE, YCIOBHBIE;

BBIABJISAITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPECUUS
B (hakTax, MaHHBIX, HAOMIOMEHUAX W YTBEPKACHHSIX, MpEJJiaraTh KPUTCPUU IS
BBISIBJICHHS] 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JenaTh BBIBOJABI C HCIOJIB30BAaHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX H
VHJIYKTUBHBIX YMO3aKJIIOUCHUN, YMO3AKIFOUYECHUH 10 aHAJIOTUH;

MIPOBOJUTH CAMOCTOSITENIBHO JOKA3aTEJIbCTBA MATEMATUUYECKUX YTBEPKICHUN
(OpsiMbI€ U OT MPOTUBHOTO), BEICTPAUBATh APTYMEHTAIIMIO, IPUBOJUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHHS 1 BBIBO/IBI;

BBIOMpaTh crmocod pereHus: y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PEIICHUS, BHIOMpaTh HaOO0JIee MOIXOSAIINN ¢ yIETOM CaMOCTOSATEIHHO
BBIJICJICHHBIX KPUTEPHUEB).

roone i AIOBRIE HeCHenoBaTeLCKIE TeHCTBHS:
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UCIIOJIb30BaTh BOIPOCHl KaK MCCIEIOBATEILCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIHME  MPOTHBOpPEYHE,  MpobIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIINIO0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIIJITAHUPOBAHHBINA SKCIIEPUMEHT, UCCIIEOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJBI IO pe3yibTaTam
IPOBENEHHOTO  HAOJIONEHUs, MCCIENOBAaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 0O00OIIICHHIA;

POTrHO3UPOBATh BO3MOXKHOE pa3BUTHUE IIpollecca, a TakKKe BbIIBUTAThH
MPENOI0KEHHUS O €0 Pa3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH ACPUIUTHI MH(OPMAIUK, TaHHBIX, HEOOXOAUMBIX /Jisi OTBETa Ha
BOTIPOC U JJIsl PEIICHUS 3a1a4u;

BBIOMpaTh MH(OPMAIIHIO U3 UCTOUYHUKOB PA3IMYHBIX TUIIOB, aHAJTU3UPOBATH,
CHUCTEMAaTHU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAITUIO PA3IUYHBIX BHIOB U (HOPM
NPEICTaBIICHNUS;

CTPYKTYypUpOBaTh WH(MOPMAIMIO, MPEACTaBIATh €€ B pPa3sNIWYHBIX (Popmax,
WUTIOCTPUPOBATh TpaduyuecKy;

OLICHHBATh HaIEKHOCTD uHbOpMaIUu o CaMOCTOSITENTEHO
chOpMYyIMPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IeiicTBUS

OOmenue:

BOCIIPHHHMATh U (POPMYJIUPOBATh CY)KJICHHUS B COOTBETCTBUHU C YCIOBUSMHU H
IEJISIMU OOIICHHMS, ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX
U TIMCBMEHHBIX TEKCTaX, JaBaTh IIOSICHCHUS II0 XOJy peIICHUSA 3a/aud,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJIEHHUs 3aJ1aBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOI TEMHI,
npoOJIeMBl, pemiaeMOi 3ajJadd, BBICKA3bIBATh WJCH, HAIICJICHHBIC Ha TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHUX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3IMuMe M CXOACTBO TO3HWIIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTIIACHS, CBOU BO3PAXKEHUS;

IIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, SKCIIEPUMEHTA, UCCIICIOBaAHMSI,
IPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOpMaT BBICTYIUICHHUS C YYETOM 3a7ad
IIPE3EHTAIUN U OCOOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA
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COCTAaBJISAThH IIJIaH, AJITOPUTM PEIIECHUS 3a/1auH, BBIOUPATh CIIOCOO PEIICHHS C
y4ETOM MMEIOITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh
¥ KOPPEKTUPOBATh BApPUAHTHI pEUICHUH ¢ Y4ETOM HOBOM MH(OpMaIuu.

CaMOKOHTPOJIb, SMOIIMOHAJIbHBI HHTEJJIEKT:

BJaJ€Th  HABbIKAMM  TIO3HABATEJIbHOM  pedJekcuu  KaKk  OCO3HAHUS
COBEPILIAEMbIX JACUCTBUI U MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoOIlecca M pe3ysbTara peIIeHHs
MaTeMaTHYEeCKOH 3a/1auH;

PEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ1auyH,
BHOCUTbH KOPPEKTUBBI B JIESATEIHLHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX,
HaWJCHHBIX OMIHUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3yJibTaTa 1N U YCIOBUSIM, OOBSICHATH TPUUNHBI
JOCTH)KEHUS WJIM HEJAOCTHKCHUSI PE3yJbTaTOB JCSITEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1eSITEJIbHOCTD:

MOHUMATh U HCIOJb30BaTh MPEUMYIIECTBA KOMaHIHOW W WHIWBUAYaJTbHOM
paboThl mMpU pelIeHHH Yy4yeOHBIX 3ajay, MPUHUMATH I€Jb COBMECTHOM
JESATeNIbHOCTH, IJIAHUPOBATh OPraHU3aIMI0 COBMECTHOW pabOThI, pacrpenessiTh
BU/IbI pabOT, TIOTOBapUBATHCS, 0OCYKIATh MPOIECC U pe3ybTaT padoThl, 00001IaAThH
MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B I'PyNmoBbIX (opmax paboTel (0OCYXaAeHUs, 0OOMEH MHEHHI,
«MO3TOBBI€ IITYPMbD» U UHBIE), BHIMOIHATH CBOIO YaCTh Pa0OThl U KOOPAUHUPOBATH
CBOU JICUCTBHUS C APYTUMU WiICHAMU KOMaH/Ibl, OLIEHUBATh KAYECTBO CBOETO BKJIA/a
B OOmMI MOPOAYKT MO KpUTEpUsiM, CHOPMYIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMOJICCTBHUSI.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kjacce oOyJaromuics TOJYYUT CIICTYIOIIHE
IIPEeIMETHBIE Pe3yJbTaThl MO OTACIBLHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAIN3a:

Yucia 1 BHIYMCICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAIBHOE YHUCIIO, OECKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, HWPPANMOHAILHOE YHCIO0, MHOXKECTBA
palMOHANIBHBIX U JEHCTBUTEIIbHBIX YUCEN, MOIYJIb ACHCTBUTEIHHOTO YUCIA;

OPUMEHSTh JIpOOM W TPONEHTHI JJI PEIICHUS NPUKIAJHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUUN U PEATIbHOW KU3HU;

MPUMEHSTh MPUOIIKEHHBIC BBIUMCIICHUS, TIPaBUiIa OKPYTJICHUS, IPUKUJIKY H
OIICHKY PE3yJIbTaTa BbIYMCIICHUI;

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

FOCYAAPCTBEHHOE BHOMXETHOE OBLLIEOBPA30OBATEJ/IbHOE 01.09.25 09:46 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




CBOOO/IHO ONEpUPOBATh IOHATHUEM: CTENEHb C LEJNbIM I[OKa3aTeseM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABIICHUS JAHHBIX;

CcBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaibHOU
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATHUEM: CTEIICHb C PAllMOHATBHBIM ITOKA3aTENEM;

CBOOOJTHO ONEPUPOBATh TMOHATUAMM: JIOTapu(PM 4YUCIa, NECATUYHBIE W
HaTypaJbHbIE JTOTapU(MBI;

CBOOOJTHO OMEPUPOBATH MOHATUSIMHU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YUCJIOBOT0 apryMEHTA;

ONEPUPOBATh MOHATUSAMU: APKCUHYC, aPKKOCHHYC U apKTAHT€HC YHCJIOBOTO
apryMeHTa.

YpaBHeHUsSI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUIIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS pPAlUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHUM, IPUMEHATH METOJ] HWHTEPBAIOB JUIA PEIICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWJIEH C HEIbIMUA KO3 PUIIMEHTaMU, KOPHH MHOTOYJIEHA, IPUMEHSTh JIEJICHUE
MHOI'O4YJIEHa Ha MHOI'OYIEH C OCTaTKoM, TeopeMmy be3y u teopemy Buera mis
peleHns 3a1ay;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENb MATpULBl 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCIIOJB30BaTh CBOWCTBA ONPENENUTENs 2 X 2 g BBIYHUCICHHS €r0 3HA4YCHUS,
IPUMEHATh ONPEACIUTENN JUIl PEUIEHUs CHUCTEMBl JIMHEWHBIX YpPAaBHEHHW,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
MCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MATPHULl U OIPEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBUUA C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPAKCHUM;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

cBOOO/IHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
norapuMuyYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TOMOILBIO PAaBHOCHIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;
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IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJIsl peoOpa3oBaHuUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

cBOOO/IHO ONepupoBaTh MOHSITUEM: TPUTOHOMETPUUECKOE YpaBHEHHUE,
OPUMEHATh  HeoOXoAuMble  (OpPMYJbl Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBAaTh pEabHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
HOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM amnapara ajareopsl.

DOyHkuuu U rpapukn:

CBOOO/IHO OIEpUPOBATh NOHATUAMU: (QPYHKILMS, CIOCOOBI 3aaHus (pyHKLHUH,
B3aUMHO oOOpaTHble (QYHKIMH, KoMMo3ulus GyHKIMM, rpaduk (yHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OINEPUPOBATH MOHIATHAMHU: OOJACTh ONpPENETECHUS U MHOMXKECTBO
3HaYeHUH QYHKUNHU, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOMHO OMEpUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (YHKIIUH,
nepuoandecKkrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBbl (YHKIMHM, HauOOJbIIEE M HAUMEHbIIEe 3HayeHue (QYHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLMS C HATYpaJbHbIM U
HeibIM MoKa3aTeneM, IpaduK CTENEeHHOM (PYHKIMU C HATYpaJbHBIM M LEIbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

OTIEpUpPOBATh TOHATUAMHU: JIMHEWHAs, KBaJpaTHYHas U JPOOHO-TMHEWHas
(YHKUUY, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEA0BAHUE U TOCTPOEHUE UX IPaUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MOKa3aTellbHAas M JorapupmMuyeckas
(yHKIMU, UX CBOMCTBAa W TrpaUKH, KCIOJIb30BATh MX TpaPUKUA s PELICHUS
YPaBHEHHU;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpezeNeHue TPUTOHOMETPHUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH A7 HCCIEAOBAaHUS TPOLECCOB U
3aBHCHUMOCTEH NpU pEUIeHUH 3aJad U3 JPYTuX y4eOHBIX MPEeAMETOB U peajbHOU
KU3HU, BBIpaXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXK/y BEJIHMUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIasi TEOMETpUUYECKasi MPOTPECCUs, TUHEHHBIN 1
HKCHOHEHLUAIBHBIA POCT, (hOpMyJia CII0KHBIX TPOLIEHTOB, UMETh MPEICTABICHHE O
KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJsl PELIECHUS peallbHbIX 3a/ad MPUKIATHOTO
XapakrTepa;
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CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 33/ TaHMSI
MOCJICIOBATEIbHOCTEH, MOHOTOHHBIE M OTpPaHUYCHHBIC TOCIIECOBATEIBHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHUS MAaTEMAaTUYECKOrO aHalu3a Kak aHaiu3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMIEPUPOBATH TOHATUSIMU: HENPEPHIBHBIE QYHKITUHU, TOYKU Pa3pbiBa
rpaduka GyHKIIMH, aCUMIITOTHI Tpaduka QyHKIIHNH;

CBOOOJTHO OIEPUPOBATH TMOHATHEM: (PYHKIMS, HEMpepbhIBHAs Ha OTPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH JJIs pEIICHUS 3a/1a4;

CBOOOJTHO OMEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMM, KacaTelbHas K rpaduky GyHKIINY;

BBIYUCIIATH MPOU3BOJHBIE CYMMBbI, MPOU3BEACHUS, YACTHOTO W KOMITO3HUIIMH
IBYX (DYHKIIMH, 3HATh IPOU3BOJIHBIC JIECMEHTAPHBIX (DYHKIIHIA,

UCTIONb30BaTh TE€OMETPHUSCKUNA W (DU3MUECKHIA CMBICT TPOU3BOTHON IS
penieHus 3aaad.

MHoxecTBa M JIOTHKA:

cBOOOMIHO  OMEpHpOBaTh MOHSATHUSAMH: MHOXKECTBO, OMEpaluu  Hal
MHOKECTBAMU;

WCIIOJIB30BaTh TEOPETUKO-MHOKECTBCHHBIN aIlmapaT JJIs ONUCAHUS PeaTbHBIX
IIPOIIECCOB U SBJICHUH, TIPH PEIICHUU 3374 U3 JAPYTUX YUSOHBIX IPEIMETOB;

cBOOOHO OMEpPHPOBATh TMOHATUSMU: OIpeAeNeHUE, TeopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTeMaTHIECKOTO 00bEKTa, JOKA3aTeIbCTBO, PABHOCHIILHBIC
ypaBHECHHS ¥ HCPABCHCTBA.

K konmy o6yuenuss B 11 kjacce oOydyaronuics TMOIYYUT CIEAYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBLHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hayajia MaTeMaTHYECKOTO aHATTU3ay:

Yucsia v BBIYUCTIEHHS:

cBOOO/IHO OTMIEpUPOBATH MOHATUSMU: HATYPAIbHOE U LIEJI0€ YNCII0, MHO)KECTBA
HATYPaJTbHBIX U IEJBIX YHCEII, UCTIOIB30BaTh MPU3HAKHU JIETUMOCTH IEIBIX YHUCET,
HO/l u HOK nHaTypanbHBIX 4YMcesl A1 PEIICHUs 3aJad, MPUMEHATHh ajJrOpUTM
EBxnmuna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOJIYJ0, 3aliChIBATh
HATypaJbHBIC YUCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHHS;

CBOOOJTHO OMEpUPOBATh MOHATHUSMU: KOMIUIEKCHOE YHCIO M MHOXECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOTHATH apu(PMeTrnuecKkre onepanuu ¢ HUMHU U
M300paXkaTh Ha KOOPJIMHATHOM IJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:
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CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
jaorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh HMX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX NIEPEXOIOB;

OCYILECTBIATh OTOOpP KOpHEH TMpH pEeUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEpPUPOBATH MOHATHEM TPUTOHOMETPUUECKOE HEPaBEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATh MOHATUSIMH: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUN U
HEPABEHCTB, PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIbHBIX, HPPALMOHAJIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pemarhb paluoHaNbHbIE, UppalroHaIbHbIE, NOKa3aTelbHbIE,
naorapuMUyYecKue M TPUTOHOMETPUYECKHWE YPAaBHEHMsI U  HEPABEHCTBA,
coJiepKallne MOIYJU U apaMeTphl;

IPUMEHSTh TpaduyecKre METO/bl IJIsl PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TaK)Ke 3a/1a4y C MapaMeTpaMu;

MOJIETTUPOBATh pealbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPAKECHUSI, YpaBHEHHUS, HEPABEHCTBA M HMX CHCTEMbl IO YCJIOBHIO 3a/1ayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEIM C KCIOJIb30BAHUEM almapara anreopsl,
MHTEPIPETUPOBATH MOJTYYEHHBIN pe3yIbTaT.

DOyHKUMU U TpaGuKH:

CTpOUTh TIpadUKU KOMIO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
UCCJIEIOBaHUS U CBOMCTB KOMITO3UIIMM IBYX (DYHKUHUA;

CTPOUTH F€OMETPUYECKHE 00pa3bl ypaBHEHUIN 1 HEPABEHCTB HA KOOPIUHATHOM
IUIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO Ul UCCIIENOBaHMS (DYHKIIMM Ha MOHOTOHHOCTD
Y DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbIIEe 3HaYEHUSI (PYHKLHUN HENPEpHIBHOM Ha
OTpE3KE;

UCIIOJIB30BaTh IPOM3BOAHYIO JUISl HAaXOXKJEHHS HAWIYYIIEero pEIlIeHUs B
IPUKJIAJHBIX, B TOM YUCIIE COLMAIIBHO-O)KOHOMUYECKHUX, 3a/1a4ax, Ui ONpeIeICHUs
CKOPOCTHU W YCKOPEHHUS MPOIlecca, 3aJaHHOr0 (hopMyIIoi uiu rpaduxkom;
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CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
UHTETpaj, HAXOJWTh TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai no popmyne Hetorona-Jleionuiia;

HAXOJUTh TUTOIIAAN IIOCKUX GUTYP U 0O0BEMBI TEJI C TTIOMOIIBIO HHTETpaa;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemaTs MpUKJIaJHbIE 3a7a4d, B TOM YHCIIE COIMATBHO-IPKOHOMHUYECKOTO M
(GU3NIECKOro XapaKkTepa, CpeCTBAMH MaTEMaTHIECKOTO aHAJIH3a.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonunyectBo yacos DJIEeKTPOHHbIE
Ne HaunMmenoBanue pa3ieioB u TeM (undposrbie)
n/n NMporpamMmblI Bcero Kontpoapueie | Ipakruueckue o0pa3oBaTejibHbIE
padoTbI padoThI pecypen
MHOXeCTBO JEHCTBUTENIBHBIX YUCEI.
1 MmuorouieHsl. PalimonanbHble ypaBHEHHS U 24 1
HepaBeHCTBA. CUCTEMbI JTUHEHHBIX
yYpaBHEHUH
) Oynkiun 1 rpapuku. CreneHHas GyHKIUS C 12 1
IEJIBIM TTOKa3aTeIeM
3 ApudmeTnuecknii KOpeHb N-0i CTETICHH. 15 1
HppanuonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkums. [lokazarensHbie 10 1
ypaBHEHUs
5 Jlorapudmuyeckast QyHKITHSL. 18 1
Jlorapudmuyeckue ypaBHEHUS
6 TpuroHomeTpudecKkue BoIpaKEHUS U 29 1
ypaBHEHUS
[TocnenoBaTenbHOCTH U MPOTPECCUU 10
HenpepoiBuble pyHkiun. [TponsBonnas 20
9 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 5 )
3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB U TeM (undposbie)
n/n NMporpaMmbI Bcero Kontpoapueie | Ipakruteckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
1 Uccnenoanne GpyHKIMIA ¢ TOMOIIBIO 29 1
TIPOU3BOIHON
2 [TepBoOOpa3Has u MHTETpa 12 1
3 ['paduku TpuroHOMeTpUUECKUX (HYHKITHIA. 14 1
TpuronomeTpuvecKkrue HepaBEHCTBA
4 HppannonansHbie, TOKa3aTebHbBIC U 24 1
norapuMUYecKre HEpaBeHCTBA
5 KommuiekcHblie uncia 10
6 HarypanbHble u 1ienbie yncia 10
CucTeMBbl paloHATBHBIX, HPPAMOHATLHBIX
7 MI0Ka3aTeNIbHbIX U JIOrapu(PMHUUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpeHnue, 06001IeHNE, CUCTEMaTH3AIUS 16 9
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KouunuecTBO 4acoB DJIeKTPOHHbBIE
Ne aTa udpoBbie
n/n Tema ypoka Bcero Koutpoannere | - Iparueckue llalsyqennﬂ :)lﬁ;()l:ll;onaTeanme
padoThI padoThI pecypebi
1 MHOXeCTBO, onepauu Hajl 1
MHOKECTBAaMH U UX CBOMCTBa
2 Juarpammel Ditnepa-Benna 1
[TpuMeHeHne TeopeTuKo-
3 MHOYKECTBEHHOI'O armapara Jis pereHus 1
3a7a4
Pannonansubie ynciaa. OOBIKHOBEHHBIC U
4 JECSITUYHBIEC TPOOU, TPOIICHTHI, 1
OeCKOHEYHBIE TICPUOINICCKUE TPOOH
Panmonansuble uncina. OOBIKHOBEHHEIE U
) JIeCATUYHBIC TPOOH, IPOLIEHTEHI, 1
OeCKOHEYHbIE EPUOINIECKUE IPOOH
5 [Tpumenenue apobeit  MPOIIEHTOB st 1
pEIICHUS TPUKIAIHBIX 3324
7 [Tpumenenue apobeit U MPOIEHTOB s 1
pelICHUS TPUKIAIHBIX 3a71a4
8 JlewicTBuTenbpHbIe uncia. PanpoHaabHbIE B 1
UppaIMOHATILHBIC YHCIIA
9 Apudmerrueckue onepamun ¢ 1
JIEHCTBUTEILHBIMH YHCIIAMH

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE 01.09.25 09:46 (MSK) Ceptudukat 1694D4352E31D15D68F90ED1FEBEOFDC
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CAHKT-NETEPBYPIA UMEHU F’EPOSA COBETCKOIO COHO3A I.A1.

KOCTbBIJTIEBA, CtoroBa EneHa AHaTonbeBHa, npekTop




10

Mopaynb AeMCTBUTENBHOTO YHCIIA U €T
CBOICTBA

11

[TpuGnnxkEHHBIE BEIYUCIEHUS, TPABUIIA
OKpYTJIEHUS], IPUKU]IKA U OLIEHKa 1
pe3yapTaTa BBIYUCIEHUN

12

OCHOBHBIE METO/IbI PEILICHHS LENIbIX U
JPpOOHO-PALMOHANBHBIX YPABHEHUH U 1
HEPaBEHCTB

13

OCHOBHBIE METO/IbI PEIICHUS IIETIBIX U
JPpOOHO-PaLlMOHATIBHBIX YPAaBHEHUHN U 1
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHUS LETBIX U
JIPpOOHO-pallMOHANIFHBIX YpaBHEHUHN U 1
HEPaBEHCTB

15

MHOrousieHbl OT OJIHOW IMEPEMEHHOM.
Jlenenue MHOro4seHa Ha MHOTOYJIEH ¢ 1
ocraTtkoM. Teopema besy

16

MHOTroUIeHbI C LETBIMU
kodpurmentamu. Teopema Buera

17

Pemienue cucrem JTMHEHHBIX YpaBHEHUN

18

Pemenne cucremM TUHEHHBIX ypaBHeHI/Iﬁ

19

Marpuna cucTeMbl JIMHEWHBIX YPAaBHEHUM.
Onpenenurens MaTPUILHI 2X2, €T0
T€OMETPUYECKHUI CMBICI U CBOMCTBA;
BBIYHMCIICHHUE €T0 3HAYCHUSA

20

Onpenenurens MaTpuisl 2X2, €ro
IreOMETPHUECKUI CMBICT U CBOWCTBA; 1

BBIYHCIICHHUEC €I'0 3HAYCHUA

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMUCHIO
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21

[IpuMeHeHue onpeaenuTens s peleHus
CHCTEMBbI IMHEHMHBIX YPaBHEHU

22

Pemenne nmpukiaaHeIX 3a7a4 ¢ IOMOILBIO
CHUCTEMBI JINHEWHBIX YPaBHEHU

23

Pemenne npukiagHpIX 3a1a4 ¢ IOMOIIbIO
CHUCTEMBI JINHEWHBIX YPaBHEHUU

24

Kontponbnas pabora: "PanroHanbHbIe
ypaBHEHUs U HepaBeHCTBA. CHcTeMBI 1 1
JIMHENHBIX ypaBHEHUN"

25

DyHKIUA, CTTOCOOBI 3aaHus () YHKITHH.
B3aumHO oOpaTHbIE QYHKIIMH. 1
Komno3umwus GpyHkunii

26

['padux QyHKIHH. DIEeMEeHTapHBIE
npeodpazoBanus rpadukoB GyHKIUH

27

O6nacTh ornpeeieH!s] © MHOXECTBO
3HaueHui pynkuuu. Hymm gyHkumm. 1
[IpomMexyTku 3HaK OCTOSIHCTBA

28

YérHbie 1 HEUETHBIC (DYHKIINN.
[Tepuognueckue ¢pyakuu. [Ipomexxyrku 1
MOHOTOHHOCTH (DYHKLIUU

29

MakcuMyMbl 1 MUHUMYMBI (DYHKIIUH.
HauOombiiee 1 HanMeHbIIIee 3HAYECHNE 1
(GYHKIMU Ha TPOMEKYTKE

30

Jlunelinasi, KBagpaTu4Hasi U JpoOHO-
JAUHENHHas QyHKINH

31

DJIeMEHTapHOE UCCIIEIOBAaHUE U
noctpoeHue rpadukoB ATUX QYHKIUI

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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32

DneMEeHTapHOEe UCCIIEeIOBAaHUE U
MocTpoeHue TpadUKOB ITUX (PYHKIIHI

33

CreneHn C LIETBIM ITOKa3aTeaeM. buHoMm
Hrrotona

34

CrereHs ¢ 1elIbIM IToKa3areneM. bruaom
Hrrotona

35

CrenenHast GyHKIHS ¢ HATYPAITBHBIM H
enbIM IToKa3areneM. E€ cBoiicTBa 1 1

rpaduk

36

KonTtponbsHas pabora: "Crenennas
¢yukuus. E€ cBoiictBa u rpaguk"

37

Apudpmernueckuil KOpeHb HaTypalbHOI
CTEIIEHU U ero CBOMCTBA

38

ApudmeTrrueckuii KOpeHb HATYpaITbHOU
CTETIEHU U €r0 CBOWCTBA

39

[TpeobpazoBaHus YHCIOBBIX BBIPAKECHUIA,
COJIEp>KalINX CTETNIeHU U KOPHU

40

[TpeobpazoBaHus YHCIOBBIX BBIPAKEHUH,
coJiep KaIIiX CTENEeHNU U KOPHHU

41

[IpeoOpa3zoBaHMs YUCITOBBIX BRIPAKCHUH,
coJiep KalInX CTENEHU U KOPHU

42

Uppanmonansubie ypaBHeHusi. OCHOBHbBIE
METO/IbI PELICHUs] UPPALlOHAIBHBIX 1
ypaBHEHUH

43

HppaumnonansHbie ypaBHeHHs. OCHOBHbBIE
METO/Ibl PEILIEHUs UPPALMOHATBHBIX 1

YpaBHEHUH

JIOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO
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44

WppanmonansHble ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIIeHU UPPALMOHAIBHBIX

YpaBHEHUH

45

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN

UPPALMOHAIBHBIX YPAaBHECHUN

46

PaBHOCHIIBHBIE IIEPEXOBI B PELICHUU

UppalMOHATIBHBIX YPaBHEHUI

47

PaBHOCUIbHEIE Nepexoabl B pCICHUN

UppalMOHATIbHBIX YPAaBHEHUM

48

PaBHOCHILHBIE epexoabl B pCICHUN

HUPPALMOHAIBHBIX YPAaBHEHUI

49

CaoiicTBa 1 rpa@uK KOpHS N-0if cTeneHu

KakK (PyHKIIMK 0OOpaTHOW CTENEHH C

HAaTypaJIbHbIM I10Ka3aTCJIEM

50

CaoiicTBa 1 rpaduk KOpHs N-0if CTeNeHU

KaK (pyHKIIMM 0OpaTHON CTETEeHHU C

HaTypaJbHBIM I10KA3aTeIeM

51

Kontponbnas pabora: "CpoiicTBa u

rpaduk KopHs N-0if cTENEHH.
Uppanuonansubie ypaBHeHUS"

52

CrenieHb ¢ pallOHAJIbHBIM I10KA3aTCJIEM U

eé CBOIICTBa

53

CreneHs ¢ PalrOHAJIBHBIM ITOKA3aTCJICM 1

€€ CBOIICTBa

54

CrereHs ¢ PalOHAJIBbHBIM ITOKA3aTCJICM 1

€€ CBOIICTBa

55

[TokazarenbHas GyHKUHMSA, €€ CBOWCTBA U

rpaduk

1

JIOKYMEHT TIO[1

VICAH 3JTEKTPOHHOW TTOZNCEIO
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Hcnonb3oBanue rpadpuka GyHKIUN AT

56 . 1
peleHus: ypaBHEeHUI

57 Hcnonp3zoBanue rpaguka GyHKIUU A 1
peueHus: ypaBHEHUI
[TokazatenbHubie ypaBHeHUSI. OCHOBHBIC

58 METO/IbI PEIICHHSI TOKa3aTeIbHBIX 1
ypaBHEHUH
[TokazarenbHble ypaBHeHHs. OCHOBHBIE

59 METO/IbI PEIICHUS MTOKA3aTEIbHBIX 1
YpaBHEHUH
[TokazarenbHble ypaBHeHHUSI. OCHOBHBIE

60 METO/IbI PEIICHUS TOKAa3aTENbHBIX 1
YpaBHEHUH

61 KonTponbsHas pabora: "TlokazarenbHas 1 1
¢yukuus. [lokazarenbHble ypaBHeHU"

62 Jlorapudwm uncna. CBoiicTBa orapugma 1

63 Jlorapudm uucna. CoiicTBa jorapudpma 1

64 Jlorapudm uucna. CoiicTsa jorapupma 1

65 JlecsaTuunble U HATYpalbHBIE JTorapu(Mbl 1

66 JlecaTuuHble U HaTypaJbHbIE JOrapu(mbl 1

67 [TpeoOpa3oBaHue BBIpAXKEHUH, 1
coJiep>Kalux jJorapudmol

68 [IpeobpazoBaHue BhIpAKECHUI, 1
coJiepKaIux jJorapumMbl

69 [IpeoOGpa3zoBaHue BEIpAKCHUH, 1
coJiepKalHX JIOrapru (MBI

70 Jlorapudgmuueckast GpyHKIM, €€ cBOiCTBa ;

u rpaduk [OKYMEHT NOA

MCAH 3JTEKTPOHH

OV MOAMNUCHIO

rFOCYAAPCTBEHHOE BHO)KETHOE OBLLLEEOBPA3OBATEJIbHOE
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA
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Jlorapudmuueckast GpyHKIMs, €€ cBOICTBA

71 1
u rpaduk

7 Hcnonb3oBanue rpaduka GyHKINAN AT 1
peueHus: ypaBHEHUI

73 Hcnonp3oBanue rpapuka GyHKIUU A5 1
peueHusl ypaBHEHUI
Jlorapupmuueckue ypaBHEHHS.

74 OcHOBHBIE METOBI PELICHUS 1
Jorapu(pMUUYECKHX ypaBHEHUMN
Jlorapugmuueckue ypaBHEHHUs.

75 OcCHOBHBIE METObI PELICHUS 1
Jorapu(pMUUYECKHX ypaBHEHUI
Jlorapudmuueckue ypaBHEHUSI.

76 OCHOBHBIE METObI PEIICHUS 1
Jorapu(MUYECKUX YpaBHEHHM

- PaBHOCHIIBHBIE TIEPEXO/IbI B PEIICHUH 1
Jorapu(pMUYECKIX ypaBHEHUH

78 PaBHOCHIIBHBIE TTEPEXOABI B PEIICHUN 1
Jorapu(pMUUYECKHX ypaBHEHUI
Kontponbnas padora:

79 "Jlorapudmudeckas GyHKITHS. 1 1
Jlorapudpmuueckue ypaBHeHHs "

80 Cunyc, KOCHHYC, TAHT€HC M KOTaHT€HC 1
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCUHYC, TAHT€HC M KOTaHT'€HC 1
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC 1
YHCIOBOr0 apryMeHTa -

JIOKYMEHT TTOATNMCAH 3JTEKTPOHHOW TIOANCBIO
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83 ApKCHHYC, apKKOCHHYC M apKTaHT'€HC 1
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,
84 OTpe/IeIeHUe TPUTOHOMETPHYECKIX 1
(GyHKIUI YUCIIOBOIO apryMeHTa
Tpuronomerpudeckasi OKpy>KHOCTb,
85 OIpeENIEHUE TPUTOHOMETPHUECKHUX 1
(GYHKIHI YUCIOBOr0 apryMeHTa
86 OCHOBHBIE TPUTOHOMETPHUECKUE 1
bopMybl
87 OCHOBHBIE TPUTOHOMETPHUECKUE 1
bopmyIibt
88 OCHOBHBIE TPUTOHOMETPHUECKUE 1
bopmynbl
89 OCHOBHBIE TPUTOHOMETPHUECKUE 1
bopmynbl
90 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAKCHUI
o1 [IpeobpazoBaHre TPUTOHOMETPUUECKUX 1
BBIPAKCHUI
92 [TpeoOpa3oBaHuE TPUTOHOMETPUUYECKIX 1
BBIPAXXECHUM
93 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX 1
BBIPAXKEHUI
04 Pemienue TpuroHoMeTpuYeCKUX 1
YpaBHEHUH
95 Penrenue TpuroHoMeTpuIeCcKUX 1
YpaBHEHUH S O
FOKYMEHT MOSAMUCAH SMEKTPOHHON NOATKCHID
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9% Pemienne TpuroHoMeTpHUECKUX 1
ypaBHEHUN

97 Pemennie TpUroHOMETPUYECKUX 1
ypaBHEHUH

08 Pemenre TpUroOHOMETPUYECKUX 1
ypaBHEHUU

99 Pemenune TpuroHoMeTpHIECKUX 1
ypaBHEHUN

100 Pemenne TpuroHoMeTpHUECKUX 1
ypaBHEHUN
KonTtponbhas pabora:

101 "TpUroHoMeTpUYEeCKUE BHIPAXKEHUS U 1 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"
[TocneoBaTenbHOCTH, CIIOCOOBI 3a1aHUS

102 rmocjenoBarenbHocTeil. Meron 1
MaTeMaTHYECKON HHTYKITUU
MOHOTOHHBIE U OTPaHUYEHHBIE

103 MoCJIeI0BaTeIBbHOCTH. VlcTopus aHaM3a 1
0ECKOHEYHO MaJIbIX

104 Apudmerrueckas mporpeccus 1

105 ['eomeTpuyeckas mporpeccust

106 beckoHe4HO yObIBaroI1as reoMeTpruIecKast 1
MpOrpeccust

107 Cymma 6€CKOHG:-IHO yOBIBaIOIIeH 1
TEOMETPHUUECKOM Mporpeccuu

108 JIuHEeNHbIN U SKCIOHEHIIUAJIBHBIA POCT. 1
Uucno e. DopMyia CIOKHBIX TPOLIECHTOB
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109 JIMHENHBIN U SKCIIOHEHUAJIBHBIA POCT. 1
Uucno e. DopMyina CIOKHBIX TPOLIEHTOB
Hcnonb3oBanue nporpeccuu Ajis

110 peleHus pealIbHbIX 3a7a4 PUKIIATHOTO 1
Xapakrepa

11 'I'COHTPOJIBHaSI pabora: ) 1 1

[TocnenoBaTenbHOCTH U IPOTPECCUU

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI I'pa)uKoOB 1
byHKIINN

114 CaoiicTBa (yHKIMI HETPEPHIBHBIX HA 1
OTpe3Ke

115 CgoiicTBa GyHKIIMI HEPEPHIBHBIX Ha 1
OTpe3Ke

116 MeTtoa MHTEpPBAIOB ISl PEIICHUS 1
HEPABEHCTB

117 Merton MHTEpPBAIOB ISl PELLIEHUS 1
HEPaBEHCTB

118 Meron nHTEpBaIOB AJIs PELICHUs 1
HEPaBEHCTB

119 [IpumeHeHne CBOMCTB HEMPEPHIBHBIX 1
GYHKIWH JUTSE peIIeHus 3a1a9

120 IIpuMeHeHne CBOMCTB HENIPEPBIBHBIX 1
GyHKIUH U peleHus 3a1a4

121 [TepBast 1 BTOpas Npou3BOHbIE (PYHKIUU 1

122 Onpe)leneHHve, FEOMETPUUYECKUNA CMBICTT 1
IIPOU3BOAHON
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123 OnpeﬂeneHI/Iue, bu3HYECKUl CMBICT 1
MIPOU3BOAHON

124 VYpaBHeHHE KacaTeIbHON K IpaguKy 1
byHKIIUN

195 VYpaBHeHHe KacaTelnbHON K rpaduKy 1
b yHKITIT

126 [Tpon3BOIHBIE STIEMEHTAPHBIX (PYHKIIUI 1

127 [Tpon3BOIHBIE STIEMEHTAPHBIX (PYHKIIUI

128 [Tpon3BOaHAST CYMMBI, TPOM3BEICHUS, 1
YaCTHOT'O M KOMITO3ULIUHU (PYHKITUI

129 [Tpou3BOaHAS CyMMBI, TPOU3BEIACHUS, 1
YaCTHOTO M KOMITO3UIIUHU () YHKITHI

130 [TpousBoaHAS CYyMMBI, TPOU3BEICHUS, 1
YaCTHOTO ¥ KOMITO3UIIUU () YHKITHI

131 KonTtponbshas padora: "[IponsBogHas” 1 1

132 [ToBTOpenue, 0600IIEHHE, 1
CUCTEMaTU3alMs 3HaHUW: "YpaBHeHN"

133 [ToBTOpEeHue, 0600MIICHNHE, 1
cucreMaTu3anus 3Hanuil: "Oynkuun"

134 Htorosast KOHTpoJIbHAs paboTta

135 Wrorosast KOHTpoJIbHAs paboTa 1

136 [ToBTOpEHME, 0606meH%e, 1
CHCTEeMaTHU3alus 3HAaHUH

OBILIEE KOJIMYECTBO YACOB I10 136 10 0
I[TPOIT'PAMME
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11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE

Ne Hara nudposbie

Tema ypoka Kontposasbubie | IlpakTtuuyeckue
n/n Bceero u3ydeHusi | oOpa3oBaTejibHbIE

padoThI padoThI pecypebi

[Ipumenenne npou3BOAHOM K
1 Hccae0BaHuI0 QYHKIMN Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOIHON K
2 HCCIeIOBaHHIO (PYHKIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBI

[Ipumenenue npou3BOAHOMN K
3 WCCIICIOBAHMIO (YHKIIMH HA 1
MOHOTOHHOCTH M SKCTPEMYMBI

[IpuMeHeHue IPOU3BOJHON K
4 UCCIe0BaHuI0 GYHKIHMM Ha 1
MOHOTOHHOCTH B SKCTPEMYMBI

[IprMeHeHne Mpon3BOIHOM K
5 WCCIIeIOBAaHMIO (YHKIIMI HA 1
MOHOTOHHOCTB M 9KCTPEMYMBI

[IpuMeHeHHe pOU3BOAHON K
6 HCcCce0BaHMI0 (QYHKIIMN HA 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

Haxoxnenne HanOOIbIIETO U
7 HaVMEHBILIETO 3HAYECHUS HEIIPEPBIBHON 1
(GyHKLUU HA OTpE3Ke
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Haxoxxnenue HanGosb1Iero u
HAMMEHBIIETO 3HAYCHUS HEPEPHIBHON 1
(GyHKINU HA OTpE3Ke

Haxoxnenne HanOOJIbIETO U
HaWMEHBIIIETO 3HAYEHUSI HENTPEPHIBHOM 1
(GYHKIIMHY Ha OTpE3Ke

10

Haxoxxnenne HanGosbIIero u
HaVMEHBIIIETO 3HAYEHHS HENTPEPBIBHON 1

(GyHKIUHU HA OTpE3Ke

11

Haxoxnenre HanOoabIIero U
HaWMEHBIIIETO 3HAYEHUS HETPEPHIBHOM 1
(yHKIIM Ha OTPE3Ke

12

Haxoxnenne HanOobIIero u
HaWMEHBIIIETO 3HAYEHUS HENIPEPBIBHON 1
(GyHKLIUHU HA OTpE3Ke

13

[Ipumenenre nporu3BOIHOM ISt
HaxO0KJICHUS HAUJTy4lIero PelieHus B 1
MPUKIAAHBIX 3a7a4ax

14

[Ipumenenne nporu3BOIHOM ISt
HaXOXXJICHUS HaWJIYYIIero PeIeHus B 1
MPUKIIAHBIX 3a/1a4ax

15

[Ipumenenre nporu3BOIHOM ISt
OMpEICJICHUSI CKOPOCTH U YCKOPEHUS
rpoiiecca, 3a1aHHOr0 (POopMYIION UITH
rpaduKoM

16

[Ipumenenre nporu3BOIHOM IS
OIPEIEIIEHUS] CKOPOCTH U YCKOPEHHUS
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npoliecca, 3aJaHHOTro popMyJIOi niH
rpagukomM

17 Komnoszumus ¢pyHkumii

18 Komnoszunus ¢pyHkumii

19 Komnoszumus ¢pyHkumii 1

20 I'eomerpuueckue oOpas3sl ypaBHEHUN Ha 1
KOOPJAMHATHOM MJI0CKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUH Ha 1
KOOPJMHATHOM INIOCKOCTH

99 KonTtponbsnas pabora: "cciaenoBanne 1 1
(GyHKIUH C TOMOIIBIO TPOU3BOIHON"

23 ITepBooOpazHasi, OCHOBHOE CBOWCTBO 1
NEePBOOOPA3HBIX
[TepBooOpa3HbIe dTIEMEHTAPHBIX

24 dbynaknuii. [IpaBuna HaxoXaCHUS 1
epBooOpa3HbIX
[TepBooOpa3HbIe AIIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuiia HaxXOXKIEHUSA 1
[IepBOOOPA3HBIX

26 Nurerpai. I'eoMeTpru4eCcKuil CMBICI 1
UHTErpaja

97 Beruucnienue onpenenéHHOro HHTErpaa 1
1o popmyne Herotona-JleliGHuna

28 Brruucnenue onpenenéHHOro nHTerpaia 1
o ¢popmyne Hetorona-Jleltoauna

29 IIpuMeHeHne nHTETpaNIa ISt 1
HAXOKJCHHUS TUIOMAAe TIOCKUX QUryp
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30

[IpumeHenne nHTErpana s
HaxO0XJIEHUsI 00bEMOB Fr€OMETPUUECKHUX
TEN

31

[Ipumeps! pemiennii quddepeHnrnaIbHbIX
YPaBHEHUI

32

[Tpumeps! pemennii qudQepeHnnarbHbIX
YpaBHEHUI

33

MaremaTHueckoe MOJeIUPOBaHHUE
PEaNTbHBIX MTPOIIECCOB C MTOMOIIBIO
mddepeHnInanbHbIX ypaBHEHUH

34

Kontponbhas padora: "IlepBoobpasznas u
uHTerpan”

35

Tpuronomerpuueckue QyHKINHU, UX
CBOMCTBaA U IpapuKu

36

Tpuronomerpuueckue GyHKIUHU, UX
CBOMCTBA U TpaduKu

37

Tpuronomerpuyeckue QyHKIMH, HX
CBOHMCTBaA U TpapuKu

38

Tpuronomerpuueckue QyHKINH, UX
CBOHMCTBa U TpapuKu

39

Tpuronomerpuueckue QyHKINHU, UX
CBOMCTBaA U IrpapuKu

40

OT100p KOpHEN TPUTOHOMETPUUECKUX
YPaBHEHUI € TOMOLIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH

41

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHHH C TOMOILBIO

TpHFOHOMGTpH‘ICCKOfI OKPYKXHOCTH

JIOKYMEHT TIO[1

VICAH 3JTEKTPOHHOW TTOZNMCEIO
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42

OT60p KOpHEH TPUTOHOMETPHUECKHUX
yYpaBHEHUH C TTIOMOIIBIO 1
TPUTOHOMETPUYECKONW OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUH C IIOMOILBIO 1
TPUTOHOMETPUYECKON OKPYKHOCTH

44

Pemenue TpuroHoMeTpudeCKuX
HEpPaBEHCTB

45

Pemennie TpUroHOMETPUYECKUX
HEPaBEHCTB

46

Pemenne TpuroHomMeTpuIECKuX
HEPaBEHCTB

47

Pemrenne TpuroHoMeTpUIECKUX
HEPaBEHCTB

48

Kontponbnas pabora: "I'paduku
TPUTOHOMETPUUECKUX (PYHKIIHM. 1 1
Tpuronomerpuueckue HepaBeHCTBa"

49

OCHOBHBIE MCTOABI pCHICHUA
MOKAa3aTCIIbHBIX HEPABCHCTB

50

OCHOBHBIC MCTOAbI pCHICHUA
ITOKa3aTCJ/IbHbIX HCPABCHCTB

51

OCHOBHEBIE MCTOIbI PCHICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

52

OCHOBHEBIE MCTOABI pCHICHUA
IMOKa3aTCJIbHBIX HCPABCHCTB

53

OCHOBHBIE MCTOABI pCHICHUA

norapu(pMUUECKUX HEPABEHCTB
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54 OCHOBHBIE METO/IbI PELLICHUS 1
JOrapu(pMUUECKUX HEPABEHCTB

55 OCHOBHBIE METO/IbI PELLICHUS 1
norapu(pMUIECKIX HEPABEHCTB

56 OCHOBHBIE METO/IbI PEIIICHHS 1
norapu(pMUYECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PEIICHHS 1
UppalMOHATIbHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PELICHUS 1
UppalMOHATIBLHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PELLICHUS 1
HppaIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IbI PELLICHUS 1
UppaIMOHATIBHBIX HEPABEHCTB

61 I'paduueckre MeTOIBI pelIeHuUs 1
UppalMOHATILHBIX YPaBHEHUN

62 I'paduueckue MeTOIbI peICHUs 1
UppalMOHATIBHBIX YPaBHEHUN

63 I'paduueckue MeTobl peLIeHus 1
[I0Ka3aTeIbHbIX YPaBHEHUN

64 I'padpuueckue MeTob! peLIeHUs 1
MOKa3aTeIbHBIX HEPABEHCTB

65 I'paduueckre MeTOIBI peIICHUS 1
JIOrapu(pMUUECKUX ypaBHEHUN

66 I'paduueckre MeTOIbI peLIeHUs 1
JOrapu(pMUUECKUX HEPABEHCTB

67 I'paduueckre MeTObI pelIeHus 1
HOFaPH(bMquCKHX HepaBeHCTBﬂOKYMEHT NOAMUCAH 3NEKTPOHHOM OO/AUCHIO
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68

I'padmyeckue MeToabI perieHus
MTOKa3aTeJIbHBIX M JIOTapU(PMHUIECKUX 1
YpaBHEHU U

69

I'paduueckre MeTOIBI peIICHNUS
MIOKA3aTeIbHBIX U JIOTapU(PMHUECKUX 1
ypaBHEHUI

70

I'paduueckue MeTobI pelIeHUs
MOKa3aTeNbHbBIX U JOrapu(pMUIECKUX 1
HEPAaBEHCTB

71

I'padmyaeckue MeTOABI pereHUs
MOKA3aTENbHBIX U JTOrapuhMUIECKIX 1
HEPABEHCTB

72

Kontponbhas pabota:
"UpparmoHanbHble, MOKa3aTeIbHbBIE U 1 1
norapudmuyeckue HepaBeHcTBA"

73

KommnnekcHsle uyncna. Anredpandeckas u
TpUroHOMeTpUYecKas (POpMBbI 3aIUCH 1
KOMILJIEKCHOT'O YHCIIA

74

Komrminekcusbie uncia. Anredpanyeckast v
TpUTOHOMETpHUUECKast (hOPMbI 3aITUCU 1
KOMIUIEKCHOI'O YHClIa

75

Apudmernueckue oneparum ¢
KOMIUTEKCHBIMH YHCITaMH

76

Apudmernueckue onepamnuu ¢
KOMIUIEKCHBIMU YHCIIaMU

77

N300paxeHre KOMIUIEKCHBIX YHCeN Ha
KOOPAMHATHOM IIOCKOCTH
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I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCII HAa

8 KOOPJAMHATHOM IJIOCKOCTH 1

79 ®opmyna Myaspa. KopHu n-oii crenenu 1
13 KOMIUIEKCHOTO YrCiia

80 ®opmyna Myaspa. KopHu N-oit crenenu 1
13 KOMIUIEKCHOTO Yrcia
[TpuMeHEeHHE KOMIUIEKCHBIX YUCEIT JUIS

81 pereHust pU3NYECKUX U FreOMETPUUECKUX 1
3a1a4
KonTtponbHas padora: "KoMmriekcHbie

82 " 1 1
qucia

83 HatypaJibHbIC 1 1IebIe Yncia 1

84 HarypanbsHbie u menbie uncia 1

85 [IpumeHeHne MpU3HAKOB AETUMOCTH 1
LEJTBIX YHCell

86 [IpumMeHeHne MprU3HAKOB ACTUMOCTH 1
[EJTBIX YUCEIl

g7 [IpuMeHeHne nNpU3HAKOB ACTUMOCTH 1
nensix uncen: HOJ u HOK

38 [IpumeHeHne MPU3HAKOB ACTUMOCTH 1
mensix uncen: HOJl u HOK

89 [IpumeHeHue MpU3HAKOB AETUMOCTH 1
LEJIBIX YHCEJI: OCTATKU 110 MOJYIIIO

90 [IpuMeHeHne MprU3HAKOB ACTUMOCTH 1
LEJIBIX YHCEeJI: OCTATKU 110 MOJYJIIO
[IpuMeHeHne NpU3HAKOB ACTUMOCTH

91 LETIBIX YKCcell: anroput™ EBknuaa ais 1

peICHUA 3aa4 B LEJIbIX YUCITT

a)EIOl(YMEHT noafr

MMCAH SNIEKTPOHH

0 NOAOUCKIO
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92

KontponbHas pabora: "Teopus nenbix
gucen"

93

Cucrema n COBOKYITHOCTb ypaBHeHHfI.
PaBHOCHIBLHEIC CHCTEMBI M CHCTEMEI- 1
CICACTBUA

94

Cucrema 1 COBOKYITHOCTh ypaBHEHHI.
PaBHOCHIIBHBIE CHCTEMBI U CUCTEMBI- 1
CIIEJICTBUS

95

OCHOBHBIE METO/BI PELICHHS CUCTEM U
COBOKYITHOCTEH pPalliOHAIBHBIX 1
YPaBHEHUH

96

OCHOBHBIE METO/IbI PEUIEHUSI CUCTEM U
COBOKYITHOCTEW MPPALIMOHATIBHBIX 1
YpaBHEHUH

97

OCHOBHBIE METO/Ibl PELICHHS CUCTEM U
COBOKYITHOCTEM MOKAa3aTEIbHbIX 1
YpaBHEHU I

98

OCHOBHBIE METO/Ibl PEUICHUSI CUCTEM U
COBOKYITHOCTEH MMOKA3aTEIbHBIX 1
YpaBHEHUH

99

OCHOBHBIE METOJIbI PELICHUS CHCTEM H
COBOKYITHOCTEH JI0rapu(pMHUUECKUX 1
ypaBHEHUH

100

OCHOBHBIE METOBI PELICHHS CUCTEM U
COBOKYIHOCTEH JIOrapu(pMuIecKux 1
YpaBHEHHI

101

HpI/IMeHeHI/Ie CHUCTCM K PCHICHHUIO 1
MATEMATHYCCKHUX 3aJa4 U 3a1a4 U3
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pa3IUYHbIX 00JIaCTe HAYKU U peasIbHOM
KHU3HHU, UHTEPIpETalys IOTy4E€HHBIX
pe3yIbTaTOB

102

[IpuMeHeHne CHCTEM K PELIEHUIO
MaTeMaTUYECKUX 3a/1a4 U 3a/1a4 U3
pasInYHbIX 00JIacTe HAYKU U peasIbHOM 1
YKU3HH, MHTEPIIPETaLus MOJTy4eHHBIX
pe3yNnbTaToB

103

[IpumeHeHHE HEPABEHCTB K PEIICHUIO
MaTeMaTHUYeCKUX 3aja4 U 3a7a4 13
pa3IUYHBIX 00JaCTel HAYKU U PeaTbHON 1
YKU3HU, UHTEPIPETALUSA [TOITYYEHHBIX
pe3ysIbTaToB

104

KontponbHas pabora: "Cucremsl
palMOHATIBHBIX, UPPALIMOHATIBHBIX
MOKA3aTeIbHBIX U JIOTapUPMHUECKUX
ypaBHeHU"

105

PanmonanbsHble ypaBHEHHS C
rapaMeTpamMmu

106

PanmonanbHble HepaBEeHCTBA C
napameTrpamu

107

PannonaneHble CUCTEMBI C TApaMETpaMu 1

108

WppanmonansHbie ypaBHEHUS,
HEpAaBEHCTBA C apaMeTpaMu

109

HppanmoHanbHbIE CUCTEMBI €
rapameTpamu

110

IToka3aTenbHbIe ypaBHEHUS, HEPABEHCTBA 1

C rmapaMeTpamMu
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111

IIoka3aTenbHBIE CUCTEMEI C nmapaMeTpaMmun 1

112

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

113

Jlorapudmuueckue cUCTEMBI C
napameTrpamu

114

Tpuronomerpuieckue ypaBHEHHUS C
napaMmerpamu

115

Tpuronomerpruyeckre HEpaBEHCTBA C
rapameTpamu

116

TpUroHOMETpUYECKHUE CUCTEMBI C
rapaMmeTpamu

117

ITocTpoeHune u nccaenoBaHue
MaTEeMaTHYECKUX MOJEIIEH PEATIbHBIX
CUTYallU| C IOMOILBIO YPABHEHUH C
napaMeTpamu

118

[TocTpoenue u uccienoBaHue
MaTeMaTUYECKUX MOJEIIEH peabHbIX
CUTyalid C MOMOILBIO CUCTEM
YPaBHEHUH C ITapaMeTpaMu

119

[TocTpoenue u ucciienoBaHue
MaTeMaTUYECKUX MOJEJIEH pealbHbIX
CUTYallMid C MOMOILBIO CUCTEM
YPaBHEHHUH C apaMeTpaMu

120

Kontponbnas padora: "3agaun c
napaMerpamu’

121

[ToBTOpenue, 06001IEeHNE,
cucTteMaru3ainus 3HaHui: "YpaBHenus"
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122

[ToBTOpenue, 06001IeHNE,
cucreMaru3anus 3HaHui: "YpaBHeHus"

123

[ToBTOpeHme, 0600IICHNME,
cUCTEeMaTu3alus 3HaHU|: "Y paBHEHUSI. 1
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06001IIEeHNE,
cucreMaru3anus 3HaHui: "HepaBeHncrea”

125

[ToBTOpenue, 06001IeHNE,
cucremaru3anus 3Hanui: "HepaBencrsa"

126

[ToBTOpEHmE, 0000IICHNME,
cuctemaTuzanus 3Hanuii: "HepaBencraa"

127

[ToBTOpenue, 06001IEHNE,
cucreMmaruzanus 3HaHui: "[IponsBoanas 1
U e€ npumeHeHue"

128

[ToBTOpenue, 06001IeHNE,
cucrtemaruzanus 3Hanuil: "[IponsBoaHas 1
u e€ npumMeHeHue"

129

[ToBTOpenue, 0600IIeHNE,
cucremarusanus 3Hanuii: "[Ipon3BoaHas 1
U e€ npumMeHeHue"

130

[ToBTOpEHmE, 0000IICHNME,
cucreMaru3auus 3HaHui: "MHTerpan u 1
€ro npuMeHeHue"

131

[ToBTOpenue, 06001IIEeHNE,
cucTemMaTu3auus 3Hanui: "OyHkuun"

132

[ToBTOpenue, 06001IICHME,
cucreMmaru3anus 3HaHu: "OyHkuun"
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133 [ToBTOpenue, 06001IeHNE, 1
cucremaru3anus 3HaHui: "OyHkuun"
134 Hrorosas koHTponbHas paboTa
135 Hrorosas koHTposbHas paboTa
136 [ToBTOpEHwMe, o6o6meHI/je, 1
cHCTeMaTh3aIus 3HAHUH
OBILIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOIT'PAMME
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HHPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJIBHOM NPOI'PAMMBbI

10 KUIACC
Kon .
IIpoBepsiemble MpeIMeTHBIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI
NpoBePsIEMOro .
00pa3oBaTe/IbHOI MPOrPaMMBbI CpeHero o01ero od0pasoBaHus
pe3yJabTarta
1 Uucna v BBIYUCICHUS
11 OmnepupoBaTh MOHATHSIMHU: pAMOHAIBHOE M JCHCTBUTEIBHOE YHCIIO,
' OOBIKHOBEHHAA U JA€CATUYHAS IPOOb, MPOIIEHTHI
12 BemonuaTe  apudmernueckue  omepalMM € PAlUMOHAIBHBIMU U
' NeMCTBUTEIbHBIMU YHCIIAMU
13 BommonHsaTe  npuOMMKEHHBIE  BBIYMCIEHUS, HMCHOIB3YyS  IIpaBHIa
' OKPYTJICHUS, IeTIaTh MPUKHUIKY M OLIEHKY PE3yJIbTaTa BEIYUCICHHH
OmnepupoBaTh MOHATUSAMH: CTETIEHB C LIEJIBIM IOKa3aTelleM, CTaHIapTHas
14 ¢dopma 3amucu IEHCTBUTENBHOIO YUCIA, KOPEHb HAaTYpaJIbHOM CTENEHHU;
' UCIOIB30BaTh MOIXOASIIYI0 (hOpPMY 3aIUCH JIEHCTBUTENBHBIX YHCEN IS
peLIeHHs TPAKTUYECKUX 3a/1a4 U TPEACTABICHNUS JaHHBIX
OmnepupoBath TMOHATHAMHU: CHHYC, KOCHHYC M TAaHTCHC IPOU3BOJBHOTO
1.5 yIJla; MCIONb30BaTh 3allUCh MPOHM3BOJIBHOIO yria dYepe3 oOpaTHbIe
TPUTOHOMETpHUUYECKUE (HYHKIIUU
2 VYpaBHEHUs U HEPAaBEHCTBA
OmnepupoBaTh MOHATUSAMH: TOXKJECTBO, YpaBHEHUE, HEPABEHCTBO, 1IEJI0€,
2.1 paroHaIbHOE, HppaIoHaIbLHOE ypaBHEHUE, HEPaBEHCTBO,
TPUTOHOMETPUYECKOE YpaBHEHUE
59 BemmonuaTe  mpeoOpazoBaHMsl TPUTOHOMETPHUYECKMX BBIPAKEHUH |
' pelaTbh TPUrOHOMETPUYECKHE YPaBHEHUS
BrimonHsaTe mpeoOpa3oBaHus LENbIX, PAIMOHAIBHBIX U UPPAMOHATIBHBIX
2.3 BBIDOXEHUII U pelmaTb OCHOBHBIE THIIBI LENBIX, PAlMOHAIBHBIX U
MppaIMOHATIFHBIX YPaBHEHHUI U HEPABEHCTB
54 [IpumeHsTh ypaBHEHHSI W HEpaBEHCTBA JIs PELICHHUS MaTeMaTHYECKHX
' 3aj71a4 M 3a]1a4 U3 Pa3IMYHBIX 00JacTel HAyKU M peaibHON JKU3HU
MogenupoBath peajabHbIE CHTyallud Ha S3bIKE anreOpbl, COCTaBIIATH
2.5 BBIPQ)XEHUS, YPAaBHEHUS, HEPABEHCTBA 0 YCIOBHUIO 33/1a4M, UCCIIEI0BATh
MIOCTPOEHHBIE MOJEIH C UCIIOJIb30BAHUEM arapara anreopsl
3 OyHKIUY U Tpaduku
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OmnepupoBaTh MOHATHSAMHU: (QYHKLHUSA, CHOCOOBI 3ajaHus (YHKIMH,
3.1 001acTh OmpeneNieHuss W MHOXKECTBO 3HaueHUW (QyHKIuu, Trpaduk
¢GbyHKIMY, B3aUMHO 0OpaTHbIe (QYHKITHH
39 OmnepupoBaTh TOHATHAMHU: YETHOCTh W HEYETHOCTh (YHKIHMH, HYIU
' (byHKIUH, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA
3.3 Hcnonb3oBaTh rpaduku GyHKIMNA 115 pelIeHus: ypaBHEHUN
34 Crpoutp ¥ uyuTaTh rpaduKkd JMHEHHON (QYHKIMH, KBaApaTHYHON
' GbyHKIMY, cTeneHHON (YHKIUU C LIEeTIbIM ITOKa3aTeleM
Hcnonb3oBaTh Tpapuku (QYHKUMH A7 HCCIEIOBaHUSA IPOLECCOB H
35 3aBHCHMOCTEH MpU pelIeHur 3a/ad U3 JIPYruX y4eOHBbIX MPEeIMETOB U
' peanbHON  JKM3HHM, BBIpaXaTh (OpMyJaMH  3aBHCHUMOCTH  MEXKIY
BETTMYUHAMU
4 Havana maremaTudeckoro aHammsa
41 OmnepupoBaTh TOHATUSMHU: TOCIEIOBATENBHOCTh, apudpmernyeckas u
' reoMeTpUYecKasi Iporpeccuu
OnepupoBaTh MOHATUSAMHU: OECKOHEYHO YOBIBaloIlllas TreoMeTphYecKas
4.2 mporpeccusi, cymMma OECKOHEYHO YyObIBalollell  TeOMETpHUYECKON
IIPOrpeccuu
4.3 3ajaBaTh NOCIEIOBATEIHLHOCTH PA3IMYHBIMU CIIOCOOaMHU
44 Hcnonp30BaTh CBOWMCTBA MOCIEIOBATEIBHOCTE W MPOrPECCUd IS
' pellIeHus peaTbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHoxecTBa U JIOTUKa
5.1 OmnepupoBarh MOHATUSIMH: MHOXKECTBO, OTIEPALIMH HAJl MHOXECTBAMU
Hcnonb30BaTh TEOPETHKO-MHOXXECTBEHHBIA —ammapar Ui ONUCAHHA
5.2 peabHbBIX MPOLIECCOB U SIBICHUHN, IPU PEIICHUH 33/1a4 U3 JPYTrUX YUeOHbIX
MIpeIMETOB
5.3 OnepupoBaTh  MOHATUSIMHU:  ONpENEICHHE, TEOopeMa,  CJe/ICTBUE,
JI0Ka3aTelIbCTBO
11 KIIACC
Kon .
IIpoBepsiemMble MpeAMeTHBIE Pe3yJIbTATHI OCBOEHHS OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON MPOrpaMMBbl CpeHero o0ero 00pa3oBaHus
pe3yJbTaTa
1 UYucna v BBIYUCIIEHUS
OnepupoBaTh NMOHATUSAMHU: HATYpaJbHOE, IIEJI0€ YKCIIO; HCIOIb30BaTh
1.1 MPU3HAKK JIETMMOCTH LENbIX YHCEN, Pa30KEHUE 4YHuCiIa Ha MPOCThIE
MHOKHTENH ISl PELICHUs 3a1a4
1.2 OmnepupoBaTh NOHATHEM: CTETIEHB C PAllMOHATIBHBIM TTOKA3aTelIeM
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1.3

OmnepupoBath MOHITUSIMH: JorapudM drcia, TeCITUIHBIC U HATypaTbHbIE
sorapuMbl

VYpaBHeHHS U HEpaBEHCTBA

2.1

[IpumeHsTh CBOWCTBAa CTENEHH I MPeoOpa3oBaHMs BbIPAKECHUH,
OMEpUPOBATh TOHATHIMH: TIOKa3aTeIbHOE YypPaBHEHHE M HEPABEHCTBO;
peraTb OCHOBHBIE THIIBI TOKA3aTENbHBIX YPABHEHUN U HEPABEHCTB

2.2

BeimonusaTe mpeoOpa3oBaHusl BBIPAKECHUH, COAEPKALIMX JIOTapU(pMBbL;
OIEepPUPOBATh MOHATHAMHU: JorapudpmMuuecKkoe ypaBHEHUE U HEPABEHCTRO;
peliaTh OCHOBHBIE TUIIBI JJOrapu(PMUUYECKUX YpaBHEHHUIM U HEPABEHCTB

2.3

Haxoauts penienus npocTeimnx TpPUroHOMETPUUECKUX HEPABEHCTB

2.4

OnepupoBaTh MOHATUSIMU: CUCTEMA JIMHEHHBIX YPABHEHUH U €€ peLCHUE;
UCIOJb30BaTh  CHCTEMY JIMHEWHBIX  YpaBHEHUW Uil  pEIICHUS
MPaKTUYECKUX 3a]1a4

2.5

HaxomuTe  pemieHuss  NOpOCTEHIIMX  CHUCTEM M COBOKYIIHOCTEH
palMOHAIBHBIX YPABHEHUN U HEPABEHCTB

2.6

MogenupoBaTh peajabHble CUTyallUd Ha S3bIKe anreOpbl, COCTaBIIAThH
BBIPQ)KCHMSI, YPAaBHEHHUsI, HEPABEHCTBA U CHUCTEMBI MO YCIOBUIO 33Ja4H,
HCCIIEI0OBATh ITOCTPOECHHBIE MOJIENH C UCIIOIb30BAHUEM arlIapara ajareopsl

OyHKIMH U TpaPuKH

3.1

OmnepupoBaTh TMOHATUSMHU: TepUoIUYecKas (YHKIHSA, TTPOMEKYTKH
MOHOTOHHOCTH ()YHKIIMH, TOUKU 3KCTpemMyMa (DyHKIUH, HauOoJbllee U
HaMMeHbIIlee 3HaYeHNs! (PYHKINU Ha MMPOMEXKYTKE; UCIIONb30BaTh UX IS
uccnenoBanus QYHKINH, 3aJaHHON TpaprKOM

3.2

OnepupoBath NOHATUAMU: TpadUKH NTOKA3aTENbHOM, JorapumMuyeckoi u
TPUTOHOMETPpUYECKUX (DYHKIMI; u300pakaTh UX Ha KOOPAWHATHOM
IUIOCKOCTH U UCTOJIB30BaTh JUISl PELLICHUs YpaBHEHHUH 1 HEpaBEHCTB

3.3

N300paxarh Ha KOOPAWHATHOM TIUIOCKOCTH TpaduKd  JTUHEHHBIX
ypaBHeHI/Iﬁ U HCIOJIB30BATH HUX I PCHICHUA CHUCTCMbI JIMHEMHBIX
YpaBHEHU U

3.4

Hcnonb3oBath rpaduku (QyHKIUE U1 MCCIENOBAHUS MPOIECCOB U
3aBUCUMOCTEH U3 APYruX y4eOHBIX TUCIUILIHH

Hauama MmaremMaTH4eCKOro aHaIn3a

4.1

OmnepupoBaTh TOHATUSAMHU: HeNpepbiBHAA (DYHKIUSA, NPOU3BOAHAS
(GyHKLIUU; HCIOIb30BaTh TIE€OMETPUUYECKUH M (U3NYECKUH CMBICT
ITPOU3BOAHON JUIsl pELICHUs 3a1a4

4.2

Haxoauts  mnpou3BOAHBIE  AJIEMEHTapHbIX  (QYHKIUH, BBIUUCIATH
MIPOM3BOHBIE CYMMBI, IPOU3BEICHHS, YACTHOT'O (PYHKIUH

4.3

Vcnonb30BaTh  MPOM3BOMHYIO  JUISi  MCCIENOBAaHUSA  (QYHKIMH  Ha
MOHOTOHHOCTH M 3KCTPEMYMBbI, IPUMEHSTh PEe3yJIbTaThl UCCIECIOBAHUS K
MTOCTPOEHUIO rpadKOB
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44 Hcnonp30BaTh NPOU3BOIHYIO IJIsl HAXOXKACHUS HAWIIYYIIEro PELICHUs B
' IIPUKJIAIHBIX, B TOM YUCIIE COLIMAIBHO-DKOHOMMYECKHX, 3a7adax

45 OmnepupoBaTh MOHATHSAMU: I€pBOOOpa3Hasi W MHTErpajl; MOHUMATh
' TeOMETPHUECKUI U (PU3NIECKUN CMBICI MHTETpaa

46 Haxoguts mnepBooOpa3Hble 3J€MEHTapHbIX (YHKUUNA, BBIUUCISTH
' uHTerpai no popmyne Hetorona — JleliOuumna

47 Pemarp npukiaaHble 3a1a4u, B TOM YUCJIE€ COLMATIBbHO-3KOHOMUUYECKOT0 U
' (bu3n4ecKoro xapakrepa, CpeICTBaMU MaTEMaTHYECKOr0 aHaJIN3a
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ITPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

K IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
on

1 Yucna ¥ BEIYUCICHUS

Pammonaneupie  yncna. OOBIKHOBEHHbIE M JIECSATUYHBIE JAPOOM, IPOLCHTHI,
OeCKOHEUYHbIE  MepUoAMYEeCKHEe  OpoOu.  ApudMmeTrndyeckue  Omepauuud  C
1.1 | pauuoHaNBHBIMM YHCIIaMH, IPe0Opa30BaHUsl YHMCIOBBIX BblpaxeHHi. [IpumeHenue
npoOeil ¥ MPOLEHTOB Ul pelleHHs MPUKIATHBIX 33734 U3 PAa3IUYHbIX OTpaciei
3HAHUM U peaIbHOM KU3HU

JlelicTBuTeNnbHBIE  YMcla.  PaluMoHanbHble W HMppALMOHANbHBIE  YHUCIA.
1.2 | Apudmernmueckue omepanud C ACHCTBUTEIBHBIMH 4YHciaamd. [lpuOmmxEéHHBIC
BBIYMCIICHUS, IpaBUjIa OKPYIJIEHUs, IPUKKU/IKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN

Crenens ¢ menbiM mokaszareneMm. CranmapTHas ¢opma 3amucu JACHCTBUTEIHLHOTO
1.3 yrcna. Vcrnonb3oBanue moaxoasimei (GopMbl 3alTUCH JIEHCTBUTENBHBIX YUCEN IS
peIIeHUs TPAKTUYECKUX 33714 U MPEICTABICHUS JaHHBIX

ApubdmMeTnuecknii KOpeHb HaTypalbHOU cTerneHH. J[eWcTBUs ¢ apu(pMETHICCKUMU

14 KOPHSIMH HATYPaJIbHOMN CTEIEHH

L5 CuHyc, KOCHHYC M TaHI'€HC 4YHMCIOBOrO aprymeHra. ApPKCHHYC, ApKKOCHHYC,
' apKTaHTEHC YKCIOBOTO apryMeHTa
2 VYpaBHEHMS U HEPABEHCTBA

2.1 ToxaecTBa U TOXKAECTBEHHBIC TPEOOPA30BAHHUS

59 [TpeoOpa3oBanue TPUTOHOMETPUYECKUX BBIPA)KCHU. OcHoBHbIE
' TpUTrOHOMETpUYECKHE (HOPMYJIbI
53 VYpaBHeHME, KOpeHb ypaBHeHus. HepaBeHCTBO, pellleHHME HepaBeHCTBA. Meron

HHTCPBAJIOB

2.4 | Pemenue uenbix U JpoOHO-pallMOHATFHBIX YPaBHEHUN 1 HEPABEHCTB

2.5 | Pemenue uppalMoHaIbHBIX YPaBHEHUH U HEPABEHCTB

2.6 | PemeHue TPUTOHOMETPHUECKUX YpaBHEHUN

57 [IpuMeHeHne ypaBHEHHI U HEPABEHCTB K PELICHUIO MAaTEMAaTUYECKUX 3a/1ay U 3a]a4
' U3 pa3IMyYHbIX o0JlacTell HAyKHU U PeabHOU KU3HU

3 OyHKIUY U Tpaduku

Oynkuusa, crnocodsl 3amanus ¢GyHkiuu. ['padux (ynkuuu. Bzaumao oOparHbie
byHKIUH

OO6macte ompeneneHuss W MHOXECTBO 3HaueHWW Qynkruu. Hymm  yskmmm.
[TpomexkyTKH 3HAKONOCTOSSHCTBA. YETHEIC U HEUETHBIE ()YHKIIMH

3.1

3.2
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33 CrenenHas GyHKIHS ¢ HATYpalbHBIM U IENBIM MoKa3aTeneM. E€ cBoiicTBa u rpaduk.
' CaoiicTBa 1 rpaduK KOpHS N-0i CTETICHU
3.4 TpuroHnomerpuyeckasi OKpYKHOCTb, ONpPENEICHUE TPUTOHOMETPUUYECKUX (YHKIUI
' YHCIIOBOrO apryMeHTa
4 Hauana MmaremaTnueckoro aHanusa
41 [TocnenoBarebHOCTH, CHMOCOOBI 3aJlaHMs TIOCIIEIOBATEIBHOCTEH. MOHOTOHHBIE
' 0CJIEIOBATENLHOCTH
Apudmernueckass W TeOMETpPHUYECKas TPOrpeccu. beckoHedHo yObIBaromias
4o | TEOMETpHUECKas MPOrpeccHs. Cymma OeckOoHEYHO YOBIBAIOIIEH T'€OMETPUUYECKOM
' nporpeccur. @opMyna CIOXKHBIX NPOLEHTOB. lcmonb30BaHWE NPOrpecCHH AJIs
pelIeHus peasbHBIX 3a7a4 MPUKIATHOTO XapaKTepa
5 MHOXecTBa M JIOTHKa
MHoxecTBO, omepanuu Haj MHoXecTBamu. Jluarpammsl Oiinepa — Benna.
5.1 | IlpumeHeHUE TEOPETHKO-MHOKECTBEHHOTO ammapara Juisi OINUCaHUS pPealbHBIX
MIPOLIECCOB U SIBIICHUH, MPU PEUICHUH 3a/1a4 U3 IPYrUX YUeOHBIX MPEIMETOB
5.2 Onpenenenue, TeopeMa, CIeACTBUE, 10KA3ATENbCTBO

11 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHMS

1 Yucna u BBIYUCICHUS

11 Hatypanbnble u niensie uncna. Ilpu3Haku AeIMMOCTH LEeNbIX Yncell

1.2 CreneHb ¢ palioHaIbHBIM MOKazareneM. CBOWCTBA CTENEHH

1.3 Jlorapudm yncna. JlecaTuuHbIe U HATYpAJIbHBIE JIOTapHU(PMbI
2 YpaBHEHHS 1 HEPABEHCTBA

2.1 [IpeoOpa3oBanue BEIpAXKEHUN, COACPIKALINX JIOTAPU (PMBI

99 [IpeoOpazoBanue BEIpAKEHHIA, COACPIKAIINX CTENICHH C PAIliOHATEHBIM
' oKa3aTeynem

2.3 [Ipumepbl TPUrOHOMETPUUECKUX HEPABEHCTB

2.4 [Toka3zarenbHbIC ypaBHEHUS U HEPABEHCTBA

2.5 Jlorapugmuyeckne ypaBHEHHs 1 HEPAaBEHCTBA

26 Cuctempl JHHEHHBIX ypaBHEHHH. PemieHue NpuUKIagHBIX 3a1ad C TMOMOIIBIO
' CUCTEMBI JIMHEWHBIX YPaBHEHUU

2.7 CucTeMbl ¥ COBOKYITHOCTH PALMOHAIBHBIX YPABHEHUHN M HEPABEHCTB

28 [IpumeHeHne ypaBHEHMH, CHCTEM M HEPABEHCTB K PELICHHUI0 MaTeMaTHYECKUX

3aa4 "1 3a1a4 U3 pas3INIHbIX oOJracTei HAaYKH U peaHBHOﬁ KHN3HHU

3 OyHKIMU U TpaduKu
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Oynkius. [lepuoanyeckue ¢(yHkuu. [IpoMEKYTKH MOHOTOHHOCTH (YHKILUU.

3.1 Makcumymbl ¥ MUHHUMYMBI ¢GyHKIMA. HauOonbiiee u HauMEHbIIEE 3HAUYCHUE
(GYHKIIMU Ha IPOMEKYTKE

3.2 Tpuronomerpuueckne GyHKINHU, UX CBOMCTBA U rpaduKu

3.3 [TokazarenpHas u morapupmMudeckas GyHKIUN, KX CBOHCTBA U Tpaduku

3.4 Hcnonp3oBanue rpa@ukoB pyHKIMHA AJ1s pelIeHHs] ypaBHEHUN U TMHEHHBIX CUCTEM

UcnonpzoBanue rpapukoB GYyHKIUNH Ui WCCIEIOBaHUS MPOLECCOB U
3.5 3aBHCHUMOCTEH, KOTOpPhIE€ BO3HHMKAIOT MPHU PEUICHWH 3a/a4 U3 JPYruX y4eOHBIX
IIPEIMETOB U PEATbHON KU3HU

4 Hauana maTremaTHueckoro aHaimsa
4.1 HenpepsiBHble pyHKIIMH. METOA MHTEPBAJIOB JUIS PEIIEHUS HEPABEHCTB
4.2 [IpousBonHas GpyHkuuu. ['eomerpuueckuii 1 GpU3NIECKUN CMBICI TPOU3BOTHON
43 [Ipon3BomHbie FMeMEHTAPHBIX (QYHKIUH. DOpPMYyNIbl HAXOXKIECHHUS MPOU3BOTHON
' CYMMBI, IPOU3BENICHHSI U YACTHOTO (PYHKLIUI
[IpumeHeHre NPOU3BOAHOM K HCCIENOBaHUIO (YHKIUH HAa MOHOTOHHOCTH U
4.4 3KCcTpeMyMbl. HaxoxkieHre HanOobIIero 1 HauMeHbIIEro 3HauyeHuss QYHKIIMU Ha
OTpe3Ke
[IprMeHeHwe MPON3BOIHOM /TSl HAX O’KJICHHS HAMJTYYIIET0 PEIICHNS B TPUKIIATHBIX
4.5 3aJavax, IS ONpEeNeNieHHs CKOPOCTH Ipolecca, 3aJaHHOro (Gopmynnoil wuim
rpadukomM
4.6 [TepBooOpaznas. Tabnuia nepBooOpa3HbIX
47 WuTerpan, ero reomerpuueckuii 1 Gpu3ndeckuii cMbIcil. Berancnenue nuTerpaia mno

dbopmyne Herotona — JleliOauna
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IPOBEPSIEMBIE HA EI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJBbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
INPOTPAMMBI CPEJHEI'O OBILIEI'O OBPA3OBAHUSI

Kon IIpoBepsiemble TpeOOBaHUs K IPEAMETHBIM Pe3yJbTATAM OCBOCHUS
NpoBepsieMOro OCHOBHOM 00pa30BaTeIbHOI MPOTrPaMMBbI CPeIHEro 0011ero
TpeGoBaHus o0pa3oBaHus

Brnanenne Meromamu JOKa3aTenbCTB, aNrOPUTMAMM pELICHUS 3a/]ad4;
yMeHue (GOpMyITUPOBaTH U ONEPUPOBATh MOHITHUSIMH: OIpEAeTICHHE,
aKcuoMa, TeopeMa, CIEACTBUE, CBOMCTBO, IPU3HAK, AOKA3aTeIbCTBO,
pPaBHOCHIIbHBIC (POPMYIIMPOBKU; TPUMEHSTH UX; YMEHUE (POPMYTUPOBATH
o0paTHOe U MPOTUBOIOJIOKHOE YTBEPXKIACHHUE, MPUBOIUTH MPUMEPHI U
KOHTPHPUMEPBI, HCIONb30BaTh METOJl MAaTeMaTH4YeCKOM WHIYKIUU;
IIPOBOJUTL  JIOKA3aTEIIbHBIC PACCY)KIACHUS IIpU PEIICHUM 3aj]ad,
1 OLICHUBATh  JIOTMYECKYK) IPABUIBHOCTb  PACCYXACHWM; yYMEHHE
ONEpUPOBATh TMOHATHUAMH: MHOXXECTBO, MMOJMHOXECTBO, OIEpPALH HaJ
MHOXXECTBAMHU; YMEHHE HCIOJIb30BATh TEOPETHKO-MHOKECTBEHHBIN
anmapar JUis OIIMCAaHUs PEAIBHBIX IIPOLECCOB U SABJIICHUN U IIPU PELICHUH
3a7a4y, B TOM 4YHCIE U3 JAPYruX Yy4eOHBIX MPEIMETOB; YMEHHE
OINepUpPOBaTh MOHATUAMU: Tpad, CBA3HBIN Trpad, 1epeBo, IUKI, rpad Ha
IUIOCKOCTH; YMEHHME 3aJaBaTh W ONUCHIBaTh Tpadbl pPa3IUYHBIMU

crioco0aMu; UCTIOIb30BATh Tpadbl MPHU PEIIeHUH 3a/1a4

YMeHne onepupoBaTh MOHATHUSIMH: HATYpPAJIbHOE YHUCIIO, LEJI0€ YHUCIO,
CTENEHb C LIENbIM [10Ka3aTelieM, KOPEHb HAaTypaJbHOW CTENIEHU, CTEIICHb
C palMOHAIBHBIM  IIOKAa3aTeJIeM, CTENeHb C  JEWCTBUTEIbHBIM
mokasaresneM, Jorapum uucia, CHHYC, KOCHHYC U  TaHI€HC
IIPOU3BOJIBHOTO YHCJIA, OCTAaTOK II0 MOJYJI0, PAlUOHAIBHOE YHUCIIO,
UPpALMOHATIBHOE  YMCIIO,  MHOXECTBAa  HATypaJbHbIX,  IEJbIX,
2 palMOHANbHBIX, JEHCTBUTEIBHBIX YHCEN; YMEHUE MCIIOJIb30BATh
MPU3HAKHA JIETUMOCTH, HaUMEHBIINI OOUIMI NIEeNUTEeNh W HAaMMEHBIIee
ofrmiee kpaTHoe, anroput™ EBKinga mpu peleHuu 3a1a4; 3HaKOMCTBO C
pa3NIMYHBIMM ~ TO3UUMOHHBIMM ~ CHUCTEMaMH  CUMCIEHHUS; yMEHHE
BBINOJIHATh BBIYMCICHUE 3HAYEHUH U TpeoOpa3oBaHUs BBIPAKEHHUN CO
CTENEHSIMH U JiorapupmMamu, mpeodpa3oBaHus APOOHO-PAMOHATIBHBIX

BBIPDAKECHMI; YMEHHUE OIEpUPOBATh IMOHATUSMHU: MOCIEI0BATEIBHOCTb,
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apudmeTndeckas mporpeccus, reOMeTpuuecKas mporpeccusi, 0eCKOHEYHO
yOBIBatomasi  IeOMETpPHYeCKass  NIPOrpeccusi; yMEHUue  3a/1aBaTh
MOCJIEIOBATEIFHOCTH, B TOM YHCJIE C TTIOMOIIBI0 PEKYPPEHTHBIX (HOPMYIT;
YMEHHUE ONEepPUPOBATh MOHATHAMH: KOMILJIEKCHOE YHCIIO, CONMPsHKEHHBIC
KOMIUIEKCHBIE YUCIIa, MOAYJb U apryMEHT KOMIUIEKCHOTO 4Kcia, (hopma
3aMUCcy KOMIUIEKCHBIX Yucen (TeoMeTpudecKas, TPUTOHOMETpUYeCcKast 1
anreOpanyeckas); yMeTh MPOU3BOAUTH apuU(PMETHUECKHE JCUCTBUS C
KOMILJIEKCHBIMA ~ YUCJIAMH; TPUBOJUTH TPUMEPHI  HCIIOJIB30BAHUS
KOMILJIEKCHBIX YHCEJ;, ONEpUpPOBATh MOHATHAMHU: Marpuua 2x2 u 3x3,

OIMpPCACIINTECIIb MAaTPUIIBI, FGOMeTpI/I‘IGCKI/Iﬁ CMBICJT OTTPCACIIUTECIIA

YMeHne onepupoBaTh MOHATUSMHU: pallMOHAIIbHBIE, UPPALUOHAIBHBIC,
MOKa3aTeNbHbBIE, CTENEeHHbIE, JorapuMuueckue, TPUTOHOMETPUUECKUE
yYpaBHEHUSI W HEPABEHCTBA, HX CHCTEMbI; YMEHHE ONEPHUPOBATH
MOHATUSMU: TOXAECTBO, TOXJIECTBEHHOE MPeoOpa3oBaHUE, ypaBHECHHE,
HEPaBEHCTBO, CHCTEMa YypaBHEHHWH M HEPABEHCTB, PaBHOCHUILHOCTH
YpaBHEHUN, HEPABEHCTB M CHUCTEM; YMEHHUE penlaTb ypaBHEHWS,
HEpPaBEHCTBA U CHUCTEMBI C TOMOIIBIO PA3TUYHBIX MNPUEMOB; pEIIATh
ypaBHEHUs, HEPABEHCTBA M CHCTEMBI C IapaMeTPOM; TMPUMEHATH
YpaBHEHHUS, HEPABEHCTBA, UX CHUCTEMBI IJI PELICHUS MATeMaTHUYECKUX

3a4a4 1 3a/1a4 U3 Pa3JIMIHbIX oOnacreit HAaYKH U peaanoﬁ KHU3HHU

VYMeHue omnepupoBaTh NOHATHAMM: (DYHKIMS, YETHOCTh (DyHKIUH,
HNEPUOJUYHOCTh (PYHKLUHU, OrPaHMYEHHOCTh (DYHKIMH, MOHOTOHHOCTbH
¢byHKIMH, SKCTpeMyM (DYHKIMH, HanOOJbIllee U HAUMEHbIIIee 3HaYCHUs
(GyHKIMU Ha IPOMEXKYTKE, HEMPepbIBHAS (PYHKIINS, aCHMIITOTHI rpaduka
GbyHKIMY, NIepBas U BTOpas MPOU3BOJHAA (DYHKIMH, T€OMETPUUYECKUH U
¢u3nyeckuil CMbICT TPOU3BOJHOM, IepBOOOpa3Has, ONpeneTIEHHBIN
MHTETpaj], yMEHUE HaXOAWUTh aCUMITOTHI rpaduka (yHKUHUU; YMEHHE
BBIYMCIIATh  IIPOM3BOJHBIE CYMMBI, IPOM3BENCHUS, YAaCTHOIO H
KOMITO3UIMK (DYHKIMH, HAXOIUTh ypaBHEHHME KacaTeIbHOM K rpaduky
GyHKLIMHU; YMEHHME HaXOIUTh IMPOU3BOJIHBIE JIEMEHTAPHBIX (YHKLHUM;
YMEHHUE HCIONIb30BaTh MPOM3BOAHYIO Ul HUCCICAOBaHMUS (DYHKIIHH,
HaXOAUTh HamOOJbIINE W HAUMEHbIINE 3HAYEHUS (YHKLUH; CTPOUTH
rpaMKyd MHOTOYICHOB C MCIIOJIb30BAaHMEM ammapaTa MaTeMaTH4eCKOro
aHa/ln3a; TPUMEHATh MPOM3BONHYIO Ul HAXOXKACHHUS HAWIY4LIETrO

peliCHusd B MPUKIAIHBIX, B TOM YHCJIC COLUAIBHO-9KOHOMHYCCKUX U

no

YMEHT O0OANUCAH S1EKTPO.

4 Fra +
M3MYCCKUX 3a4avuax,; HaxXOAuTh IIoIaail 1 O0OBCMbI (DUT YP C ITOMOIIBTO

HHOW NOANUCHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:46 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




HHTCrpajia, NpUBOAUTH MPUMCPBI MATCMATUYCCKOI0 MOACIIMPOBAHUA C

noMoIIsio auphepeHnnanbHbIX ypaBHEHUH

YMeHue onepupoBaTh MOHATUAMHU: Tpapuk (QyHKUMH, oOpaTHas
byHKkIus, KoMno3unus (GyHKUWH, JTUHEWHas (QYHKIUS, KBaapaTHUHAS
byHKIMA, panmoHanbHas byHKIHSA, CTETIeHHAs byHKIHS,
TPUTOHOMETpUYECKHE  (DYHKIMH, OOpaTHblE TPUTOHOMETPUUYECKHE
GyHKIMU, TOKa3zaTelbHas M Jorapupmuyeckas (QyHKIMM; yMEHUe
CTpOUTH TpaUKKU H3YyYEHHBIX (YHKUUH, BBIIOIHATH MPeoOpa3zoBaHUs
5 rpaduKoB (QpyHKINI, HCIIOIB30BATH TPAPHKH JUTSI H3YUEHUS TIPOIIECCOB H
3aBUCUMOCTEH, MPHU PELICHUH 3a/1a4 U3 JPYruX Y4eOHbIX MPEIMETOB U
3ajlay U3 peasIbHOW JKU3HU; BBIPAXaTh (OPMyJIaMU 3aBUCUMOCTH MEXIY
BEJIMYMHAMU; UCIIOIb30BATh CBOMCTBA M TpapUKH (HYHKIMH AT peleHus
yYpaBHEHMI, HEPABEHCTB M 3a/Ja4 C IapaMeTpaMH; H300pakaTh Ha
KOOPIMHATHOM INIOCKOCTH MHOKECTBA PELICHUI yPaBHEHUH, HEPABEHCTB

H UX CUCTEM

YMeHue pemarb TEKCTOBbIE 3aJayd pPa3HbIX TUIOB (B TOM 4HCIE Ha
IPOLIEHTHI, 10JIM U YacTH, Ha JBM)KEHUE, paboTy, CTOMMOCTh TOBAPOB U
yCIyT, HAJIOTH, 3aJ]aud U3 00JacTH YIpaBJIEHUS JINYHBIMA U CEMEHHBIMU
(¢uHaHCAMM); COCTABISATH BBIPAKECHHUS, YpAaBHEHHs, HEpaBEHCTBA M HUX
CHUCTEMBI IO YCJIOBMIO 3aJa4H, MCCICNOBaTh IOIYYCHHOE PEUICHHE U
OLIEHUBATh IPaBIONOJO0OHOCTh pPE3YyJIbTATOB; YMEHHE MOJAEIUPOBATH
peallbHbIE CUTyallud Ha SA3BIKEC MATEMAaTUKU; COCTABIATH BBIPAXKCHMUS,
YpaBHEHUs, HEPABEHCTBA M MX CHUCTEMbl II0 YCJIOBHMIO 3aJauH,
UCCIIEI0BATh ITOCTPOCHHBIC MOJCIM C HCIONB30BAHMEM aImapara

anreOpbl, THTEPIIPETUPOBATD MOJYYEHHBIH pe3ynbTat

YMeHne onepupoBarth MOHATHAMU: CpeiHee apupMeTHIECKoe, MeInaHa,
HauOoJbIlIee U HAUMEHbIIIEe 3HAYEHUs, pa3Max, JUCIIEepCus, CTaHAapTHOE
OTKJIOHEHHE YHMCIOBOr0 HabOpa; yMEHHE U3BJIEKaTh, HHTEPIPETHPOBATH
uH(OPMAIUIO, IPEJICTABICHHYIO B TAOIMIIaX, HA UarpaMMax, rpadukax,
OTPa’)KaIOIIlYI0 CBOWCTBA PEaIbHBIX IIPOLIECCOB U SIBJICHUI; NPECTABIATh
uHpOpMAIIMIO C TOMOIIBI0 TaONWIl W JMarpamMM; HCCIIEIOBaTh
CTAaTUCTHUYECKHE JlaHHbIC, B TOM 4YHCJIE C MPUMEHEHUEM TIpapUuecKux
METO/IOB U 3JIEKTPOHHBIX CPEJICTB; TPapUUECKU UCCIEI0BATh COBMECTHBIE
HAOJIOJIEHUs] C T[OMOIIBI0 JMarpaMM pacceuBaHUs M JIMHEHHOU

perpeccuu
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YMeHue onepupoBaTh IMOHATUSAMHU: CIYYaWHBIM OIBIT W CIy4aliHOE
COOBITHE, BEPOSITHOCTh CIIYYaHOTO COOBITHS; YMEHHE BBIUUCISTH
BEPOSITHOCTh C HCIOJIB30BAHUEM TpaUuecKuX METOJ0B; MPUMEHATH
(GOpMYITBI CITOKEHHSI M YMHOXEHHUS BEPOSTHOCTEH, (OpMyIy TOIHON
BeposATHOCTH, (hopmyny bepHysuin, KoMOMHATOpHBIE (DAKTHI U POPMYIIBL;
OILICHUBATh BEPOSTHOCTH PEATBHBIX COOBITUH; yMEHHE ONEepUpOBATH
MOHATHSMHU: CJy4YailHasg BEJIMYMHA, PACHpPENCICHUE BEPOATHOCTEM,
MaTeMaTU4YeCKOE OKHUJIAHWE, ITUCIEPCUs] M CTaHJApTHOE OTKIOHECHHE
CIy4aiflHOH BeNMMYWHBI, (YHKUIWMK pachnpefeNeHus U IJIOTHOCTH
PaBHOMEPHOI' O, IOKA3aTE€JIbHOTO W HOPMAJIBHOIO PaCIpelEICHUN;
YMEHHE UCIOIb30BaTh CBOMCTBA W3YYEHHBIX PACIPEIEICHUN IS
pemieHusl 3a7a4; 3HAKOMCTBO C TOHATHUSIMH: 3aKOH OOJBIIUX YHCEN,
METOJbl BBIOOPOUHBIX HCCIENOBAHUN; YMEHHE MPUBOAUTH MPUMEPHI
MPOSIBIICHUST 3aKOHA OONBIINX YHCET B MPUPOTHBIX M OOIIECTBEHHBIX
SIBJICHUSIX; YMEHUE OMEPUPOBATH MOHITUSAMH: COYETAHHUE, TEPECTAHOBKA,
YUCJIO COYETaHWH, YHCIIO TEepecTaHOBOK; OuHOM HploTOHA; yMeHwme
MPUMEHSTh KOMOMHATOpPHBIE (DAKTHI M PACCYKACHUS IS PELICHUS 3a1a4;
OLICHUBATh BEPOSITHOCTU peanbHBIX COOBITHIA; COCTaBJIATh

BEPOSITHOCTHYIO MOJIEJIb M UHTEPIIPETUPOBATD IIOJTYYEHHBIN pe3ybTaT

YMeHue onepupoBaTb IMOHATUSAMHU: TOYKa, MpsMas, IUIOCKOCTb,
IPOCTPAHCTBO, OTPE30K, JIy4, BEIMYMHA yIia, IUIOCKUH  yroi,
JIBYTpaHHBIA Yroji, TPEXTPaHHBIM yroy, CKpelMBaloIIUecs NpsMbIe,
NapaJUIEIbHOCTD U NEPIEHANKYISIPHOCTh MPSAMBIX M IJIOCKOCTEH, YToJ
MEXy HPSIMBIMU, Yrojl MEXIY NpSAMOH M IUIOCKOCTBIO, YIOJ MEXIY
IJIOCKOCTSIMH, PACCTOSIHUE OT TOYKH /0 IUIOCKOCTH, PACCTOSHUE MEXIY
MPSIMBIMHU, PACCTOSIHUE MEXAY IUIOCKOCTSIMH; YMEHUE HCIIONIB30BaTh IPH
pelIeHUH 3a7a4d U3y4eHHbIe (PAKTHI U TEOPEMBbl IUNIAHUMETPHUM; YMEHHE
OLIEHUBATh pa3Mepbl OOBEKTOB OKPY)KAIOLIETO MHUpPA; CTPOMUTH
MaTeMaTUYECKUE MOJEIM C IOMOIIBI0 T€OMETPUYECKUX IOHATUU U

BCJIMYMH, pCIIaTh CBA3aHHBIC C HUMHU MPAKTUYCCKHUEC 3aJa4n

10

YMeHue onepupoBaTh MOHATUSAMH: IUIOMAAL (GUTYPBI, 00BEM (UTYDBI,
MHOT'OI'pPaHHHK, TPABUJIBHBI MHOTOTPaHHUK, CEYEHWE MHOT'OIpaHHHKA,
Ky0, mapamienenuiesn, Npu3Ma, nuUpamuga, (Gurypa M IOBEpXHOCTD
BpalleHUs, HWIMHAP, KOHYC, Imap, cdepa, miomans cepsl, MIOMaIb

MOBEPXHOCTH MUPAMUMbI, NPU3MBI, KOHYyCa, LMIMHIPA, 00BEM Kyoda,

no

YMEHT O0OANUCAH S1EKTPO.

11}))11V1U_y1 OJIbHULT U uapauucuc;uyuwga, 111/1pcuvu/w,b1, 11})1’161V1b1, Ll,l/lJll/lH/J,pa,
HHOW 00ANUCHIO
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KOHYCa, IIapa, pa3BEpTKa IMOBEPXHOCTH, CEYEHUsI KOHYCAa U LUIUHIPA,
[apaJulelbHbIE OCUM WM OCHOBAaHMIO, CEYEHHE IIapa, IIOCKOCTb,
Kacaroujasicss cheppl, HWIMHApPA, KOHYCAa; YMEHHME CTPOUTbH CEYEHHUE
MHOTOTpaHHHKA, U300paXkaTh MHOTOTPAHHUKH, (PUTYpBI U MTOBEPXHOCTH
BpALCHUS, UX CEUYEHUsI, B TOM YHCIIE C [IOMOIIBIO JJIEKTPOHHBIX CPEICTB;
YMEHHUE NMPUMEHATh CBOMCTBA T€OMETPUUYECKHX (PUTYpP, CAMOCTOSATEIHLHO
(bopMyIMpoBaTh ONMpENEICHUs H3y9aeMbIX (DUTYp, BBIIBUTATh THIIOTE3HI
O CBOMCTBax W MpH3HAKaX reoMeTpuuecKux (uryp, o0OCHOBBIBATh WU
OlpoBepraTb MX; YMEHHE IPOBOAUTH KilaccupuKauoo ¢Guryp mno
Pa3IMYHBIM TPU3HAKaM, BBINOJIHATH HEOOXOIAMMBIE TOMOJHHUTEIbHbIE

MOCTPOCHUS

YMeHue onepupoBaTb IOHATHSAMM: JIBUJKEHHUE B IPOCTPAHCTBE,
NapauleJIbHbIA NEPEHOC, CHMMETPHS Ha IJIOCKOCTH U B MPOCTPAHCTBE,
MIOBOPOT, MpeoOpa3oBaHHe NON00Us, MOJ00HBIE (UTYPBI; yMEHHE
pacrio3HaBaTh paBHbIE M MOJOOHBIE (DUIYpHI, B TOM UHUCIIE B MPHUPOJE,
UCKYCCTBE, apXUTEKTYpE; HCIIOJIb30BAaTh I€OMETPUUYECKHE OTHOLICHHUS
IIPY pELIEHNH 331a4; HaXOJUTh T€OMETPUUECKUE BEIMUNHBI (JUITMHA, YTOJI,
11 IUIOIIAb, 00BEM) MIPH PEICHUH 3a]1a4 U3 IPYTUX Y4eOHBIX MPEIMETOB U
U3 peaJlbHOW JKU3HU; YMEHHE BBIYHMCIATb I'€OMETPUYECKUE BEIMYUHBI
(MHa, yrois, IUomAaAb, O0OBEM, IUIOMIAJL IOBEPXHOCTH), UCIONb3YS
U3ydeHHbIE (POPMYIBI U METOJBI, B TOM YHWCIIE: IUIOMA/b TOBEPXHOCTH
MUpaMUbl, TPU3MbI, KOHYCa, HWIMHIPA, TUIOMAaL cepbl; 00bEM Kyoa,
HPSMOYTOJbHOTO Mapajienenunesa, MUpaMUIbl, MPU3MBIL, LUIMHIPA,

KOHYCa, Imapa; yMCHHUEC HaXOAUTb OTHOLICHUC 00BEMOB HOI[O6HI>IX (I)I/Il“yp

YMeHne onepupoBarh MOHATUSAMU: IPSIMOYTOJIbHASA cHUCTeMa KOOpAMHAT,
BEKTOp, KOOPJIUHATHI TOYKH, KOOPJIMHATHI BEKTOpPA, CyMMa BEKTOpOB,
NPOM3BEJCHUE BEKTOpAa Ha YHWCIO, Pa3IOKEHHE BEKTopa Mo 0Oasucy,
12 CKaJSIPHOE IPOU3BEACHUE, BEKTOPHOE IPOU3BEACHHUE, Yroidl MEXIY
BEKTOpAMHU; YMEHHE MCIIOJIb30BaTh BEKTOPHBIA U KOOPIMHATHBIA METO]I
JUISL pelIeHUs TeOMETPHYeCKHX 3aJad U 3aJad JAPYruxX Y4eOHBIX

IIPEAMETOB

YMeHue BbIOMpaTh TOAXOASAIIMK METOA I peUIeHUs 3ajauu;
13 MOHMMAaHHWE 3HAYUMOCTH MATEMaTHUKH B H3YyYECHUU MPHUPOAHBIX H
OOIIIECTBEHHBIX MPOLIECCOB U  SBJICHUH; YMEHHUE pacro3HaBaTh

MMPOABJICHUEC 3aKOHOB MAaTCMATHUKH B MCKYCCTBC, YMCHUC IIPHUBOIUTDH
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MaTeMaTU4YeCKON HAayKU
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INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMBbIX HA ET'D
11O MATEMATHUKE

Kon ITpoBepsieMblii 3JIeMEHT COACPKAHMS
1 Yucna v BIYUCTIECHUS
1.1 Hatypanbnbie u niensie uncna. [lpusHaku AeIMMOCTH LENbIX YnCel
12 Pannonaneupie uncna. OOBIKHOBEHHBIE M JECSATHUHBIE ApPOOH, MPOLEHTHI,
' OeCcKOHEYHbIE IepUONYECKUe APOoOHu
13 Apudmernueckuii KOpeHb HaTypalbHOU cTeneHu. [leiicTBus ¢ apupmeTnyeckuMu
' KOPHSIMU HaTypaJIbHOM CTEIIEHU
14 Crenenp ¢ uenbiM nokazareneM. CTeNeHb C PalMOHAIBHBIM IOKa3aTeleM.
' CBoiicTBa CTEIEHU
15 CuHyc, KOCHHYC W TaHIEHC YHCIIOBOTO apryMeHTa. ApPKCHHYC, apKKOCHHYC,
' ApKTAHTEHC YMCIOBOT0 apryMeHTa
1.6 Jlorapudwm uncna. JlecaiTHuHbBIC U HaTYpaJIbHBIE JIOTapU(BMBI
JeiictButensHbie uucia. ApudmeTnyeckue onepanud ¢ JACHCTBUTEIHHBIMU
1.7 yrcnamu. [IpuOnmkEéHHBIE BBIYMCICHUSA, NPABWIA OKPYIJICHHS, NPUKHUIKA H
OLIEHKA pE3yJIbTaTa BIYUCICHUMN
1.8 [IpeoOpa3zoBanue BhIpaXKEeHUH
1.9 KomrmnexcHpie uncna
2 VYpaBHEHMS U HEPABEHCTBA
2.1 enbie u 1poOHO-pallMOHATBHBIC YPaBHEHHUS
2.2 WppannonansHble ypaBHEHUS
2.3 Tpuronomerpudeckue ypaBHEHUS
2.4 [TokazaTenbHbIC U TOrapU(PMUUYECKHUE YPABHEHUS
2.5 ensle 1 1poOHO-pallMOHAIbHBIE HEPABEHCTBA
2.6 HppannonanbHble HEpaBeHCTBA
2.7 [TokazarenbHble U TorapupMUUecKie HepaBeHCTBA
2.8 Tpuronomerpruecknue HepaBeHCTBA
2.9 CucTeMbl 1 COBOKYITHOCTH YpaBHEHUN M HEPABEHCTB
2.10 YpaBHEeHMsI, HEpaBEHCTBA U CUCTEMBI C TapaMeTpaMu
211 Marpuiia cucTeMsl JTMHEHHBIX ypaBHEHHH. OTpeaeTnTe s MaTPUIIBI
3 OyHKIMK U TpaduKu
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31 OyHkus, crnocodsl 3ananus ¢ynkuuu. I'paduk Gynkuuu. B3anmuo oOparHbie
' ¢ynkunu. YétHble 1 Heu€THbIe pyHKUMU. [leproanueckue GyHKIMH
OOnacte ompeneneHWss W MHOXKECTBO 3HaueHWH ¢yHkuuu. Hymu ¢yHKOnU.
3.2 [IpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH — (DYHKITHH.
' Maxkcumymbl 1 MHUHUMYMBI (QyHKIuH. HamOonbiiee W HauMeHbIee 3HAUCHHE
(YHKIIMHY Ha IPOMEKYTKE
33 CreneHHass (QyHKUUS C HaTypalbHBIM U IIeJbIM IOKa3aresneM. EE cBoiictBa u
' rpacduk. CBolicTBa u rpaduK KOpHs N-0l CTENEHH
3.4 Tpuronomerpuueckue pyHKINH, UX CBONCTBA U rpapUKU
3.5 [TokazarenbHas u norapupmMudeckas GyHKIUN, UX CBOHCTBA U TPaPUKH
36 Toukm paspeiBa. AcumnTorel rpadukoB ¢yHkuuid. CBoilcTBa (QYHKIUH,
' HENpepbIBHBIX HA OTPE3Ke
3.7 ITocnenoBaTeAbHOCTH, CIIOCOOBI 3aJaHUS TTOCIIEA0BATEILHOCTEH
3.8 Apudmernueckas u reomeTprueckas nporpeccuu. @opmyia cI0KHBIX TPOLIEHTOB
4 Hauana maremarnueckoro anaimsa
4.1 [IpousBonnast pynkuu. [Ipon3BonHbIE IEMEHTAPHBIX (HYHKIUI
[IpumeHeHre NPOM3BOJHONW K HCCIEAOBAHUIO (YHKUMH Ha MOHOTOHHOCTh M
4.2 sKcTpeMyMbl. HaxoxieHre HanboIbIero 1 HAMMEHbIIEr0 3HaYeHUs! QYHKLUU Ha
OTpe3Ke
4.3 [lepBooOpaznas. MnTerpan
5 MHoxecTBa U JOruKa
5.1 MHokecTBO, olepalvii HaJ MHOXecTBaMu. Jluarpammel Ditiepa — Benna
5.2 Jloruka
6 BeposiTHOCTD U cTaTuCTHKA
6.1 OmnwucarenbHas CTaTUCTUKA
6.2 BeposatHocTb
6.3 Kombunaropuka
7 I'eomeTpust
7.1 @urypsl Ha IJIOCKOCTH
7.2 [IpsiMble U TJIOCKOCTH B IPOCTPAHCTBE
7.3 MHoOrorpaHHHKN
7.4 Tena 1 MOBEPXHOCTH BpalCHUS
7.5 KoopauHatsl 1 BEKTOpPBI

[OKYMEHT MOAMWUCAH 3/IEKTPOHHOM NMOANUCHIO

rTOCYAAPCTBEHHOE BHOMKETHOE OBLLIEOBPA30OBATEJIbHOE 01.09.25 09:46 (MSK) CepTudukat 1694D4352E31D15D68FO0ED1FEBEOFDC
YYPEXXAEHWUE TMMMHA3US N2 426 NETPOABOPLIOBOIO PAIOHA

CAHKT-NETEPBYPITA UMEHU FEPOSl COBETCKOIO COHO3A I.A1.

KOCTbIJIEBA, Croroa EneHa AHaTonbeBHa, vpekTop




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

Maremaruka. Anrebpa U Hayana MaremMaTudeckoro aHanusa; 10 kiace. yriy0iaeHHoe o0yueHue
Mepznsak A.I'., Homuposckuii [I.A., [TonskoB B.M.; nox penakuueii [lononsckoro B.E.
OO011ecTBO ¢ OrpaHUYEHHON O0TBETCTBEHHOCThIO M3nmarenbckuii ieHTp « BEHTAHA-T'PADy;
AxuuonepHoe o6mectBo «M3narenbctBo «IIpocBemnienuey

METOINYECKHUE MATEPUAJIBI VIS YUUTEJIA

Maremaruka. AnreOpa 1 Hadajga MareMarudeckoro ananusa; 10 kmace. yriay06ineHHoe o0yueHue
Mepznsik A.T'., Homuposckuit J[.A., TTonsakoB B.M.; nox penakuueii [Togonsckoro B.E.
OO011ecTBO ¢ OrpaHUYeHHON 0TBeTCTBEHHOCThIO M3narenbckuii ieHTp « BEHTAHA-T'PADy;
AxuuonepHoe o6mectBo «M3natenbctBo «IIpocBemnienne

NN P®POBBIE OGPA3OBATEJIBHBIE PECYPCHI 1 PECYPCBI CETH
HUHTEPHET
https://school-pro.ru/constructor/oge/
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