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HOACHUTEJBHASA 3AIIMCKA

VY4eOHblii Kypc «Anredpa u Hayaia MaTEMaTUYECKOTO aHajau3a» SBIIAETCS
OTHUM W3 HambOoJiee 3HAYMMBIX B TPOTpaMME CpEeaHETo oO0Iero oOpa3oBaHUS,
MIOCKOJIbKY, C OJTHOM CTOpPOHBI, OH 00€CIeUrnBaeT MHCTPYMEHTAIbHYIO 0a3y aiis
U3YYEHHS] BCEX €CTECTBEHHO-HAYUYHBIX KYpCOB, a C JAPYrodl CTOpOHBI, (GOpMUPYET
JIOTUYECKOE M aOCTPAKTHOE MBIIIUICHHE O0YYalolUXCsl HA YPOBHE, HEOOXOAMMOM
1. OCBOEHUSI MHPOPMATHKH, OOIIECTBO3HAHUS, UCTOPUH, CJIOBECHOCTH U JPYTUX
aucuMIiiH. B pamkax naHHOro ydeOHOro kypca oOydyarouivecs OBJa/I€BarOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHOM HayKH, KOoTopas (QOpMyJIHpYeT CBOU
JNOCTHKEHHUS B MaTeMaTH4ecKon popme.

VY4eOHblll Kypc anreOpbl U Hayajd MaTEMaTHYECKOTO aHajiu3a 3aKjablBacT
OCHOBY /Il YCIEIIHOIO OBJAJICHUSA 3aKOHAMU (PU3MKH, XUMUHU, OWOJIOTHH,
NOHUMAaHUSI OCHOBHBIX TEHAECHUMN Pa3BUTHS SKOHOMUKHA U OOLIECTBEHHOMW JKU3HH,
MO3BOJIIET OPUEHTUPOBATHCS B COBPEMEHHBIX LU(QPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BAaTh MX JUIs JajibHEWIIero oOpa3oBaHUs U B
MOBCEHEBHOMN XU3HU. B TO ke Bpems OBiaJieHHe aOCTPAKTHBIMH M JIOTHYECKH
CTPOTUMHU KOHCTPYKIMSIMH anreOpbl M MaTeMaTHYeCKOro aHajau3a pa3BUBACT
yMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTUHHOCTH, JIOKa3bIBATh
YTBEP)KJICHUS C TOMOUIBI0 MHAYKIMU U PACCYKJaTh JEIYKTUBHO, UCIOJIb30BaTh
00001IIeHe W KOHKPETH3allhi0, a0CTparupoBaHWE W aHAIOTHIO, (OPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuyenus yueOHOro kypca «AnreOpa ¥ Hadajga MaTeMaTHYECKOTO
aHanu3a» oOydYaroUIMecs MOJY4YaroT HOBBIM ONBIT PEIICHUsS MPHUKIAJHBIX 3a]ad,
CaMOCTOSATENHOTO MOCTPOEHUSI MAaTEMAaTUYECKUX MOJIENEH peajbHbIX CUTYyallui,
UHTEPIpPETAlMA  TMOJYYEHHBIX  pPEIIeHUH, 3HAKOMATCS C  IpPUMEPAMH
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMpPHUPOAE, HAyKe M HUCKYCCTBE, C
BBLIAIOIIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU M KX AaBTOPAMH.

VY4eOHblii Kypc 00JajaeT 3HAUYMUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLUAIOM,
KOTOpBIN peanu3yeTcss Kak uepe3 yueOHBbIM Marepuain, CrnocoOCTBYIOMINMA
(OpMHpPOBAaHUIO HAYYHOTO MHMPOBO33PEHHUS, TaK U 4Yepe3 cherupuky ydeOHOU
ACSTENIbHOCTH, TPeOyIomel MNPOAOHKUTEIPHON KOHIIGHTpPAlMd BHUMAaHMUS,
CaMOCTOSTENIbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocHoBe MmeTomuku oOydeHuss anreOpe W HadajaM MaTeMaTHYEeCKOTO
aHaJIM3a JISKUT ACSITebHOCTHBIN NMPUHIUI 00yUYEeHHUS.

B crpykType yueOHOro kypca «AnreOpa M Hayala MaTeMaTHYECKOTO
aHaJIM3a» BBIIEJICHBI CIEAYIOLUIUE COACPKATEIbHO-METOANYECKUE TUHUM: «Hucna
Y BBIYUCICHU», «DyHKIMU U Tpadukny, «YpaBHEHHs U HEpaBeHCTBay», «Hauana
MaTEeMaTUYEeCKOro aHaiausa», «MHoxecTBa U Joruka». Bce ocHOBHEBIE
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COJIEPKATENbHO-METOANUECKUE JIMHUM M3Yy4YaloTCs Ha TMPOTSHKEHUU JIBYX JIET
oOyueHHUsI Ha ypOBHE CpelHEero ooOIero oOpa3oBaHUsl, €CTECTBEHHO MIOIOJIHSAA
ApyT Opyra U MOCTENEHHO HACHIILAsCh HOBBIMU TeMaMH M pazjenaMu. J[aHHBIH
yu4eOHBIH KypC SBISCTCS HWHTETPATHUBHBIM, IOCKOJIBKY OOBEAMHSIET B cele
CoJiep)KaHUEe HECKOJIIbKMX MaTeMaTHUeCKUX AMCHUUIUIMH, TakuX Kak anre0pa,
TPUTOHOMETPHUS, MAaTEMATHUYECKUN aHalu3, TECOPHS MHOXECTB, MaTeMaTHYeCKas
aoruka u gpyrue. Ilo mepe Toro kak oOydaromiyecss OBIaJeBalOT BcE Oosee
MIMPOKUM MAaTEMaTUYECKUM alllapaTtoM, y HUX MOCIEI0BaTEeNbHO (HOpMUPYETCS U
COBEpUICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYl0 MOJEIb peallbHOU
CUTyalluH, IPUMEHATh 3HAHUS, MMOJTYYEHHbIC MPU U3YUYEHUU Yy4eOHOro Kypca, AJis
pEIICHUsI CaMOCTOSITETFHO CHOPMYIMPOBAHHON MaTeMaTHYECKON 3a/1a4u, a 3aTEM
HMHTEPIPETUPOBATH CBOM OTBET.

CopepxarenpHO-MeTOIMYECKasT THHUS «YKclIa W BBIYHUCICHUS 3aBEPIIACT
(dopMUpOBaHNE HABHIKOB MCIIOIH30BAHMSI IEHCTBUTENBHBIX YUCEI, KOTOPOE OBLIO
HA4aTo Ha YPOBHE OCHOBHOIO 0o011ero oopaszosanusi. Ha ypoBHe cpeanero ooiiero
oOpazoBaHusi 0co0O€ BHUMaHuE yAeJsieTcss  (OPMUPOBAHHIO  HABBIKOB
paIiOHATBHBIX BBIUYMCIICHHUNA, BKIIOYAIOIINX B CeOs HMCIOJIB30BAHHUE PA3THMIHBIX
dopM 3amucu uyMciIa, YMEHHE JeJaThb NPUKUIKY, BBITOJIHATH MPUOIMKEHHBIC
BBIUMCJICHHS, OLIEHUBATh YHCIIOBBIE BBIPAXKEHUSA, pabOTaTh ¢ MaTeMaTHYECKHUMHU
KOHCTaHTaMH. 3HAKOMbBIE OOYYarOIIMMCS MHOXECTBA HATYPaJIbHBIX, MEJbIX,
paliOHaNbHBIX M JCHUCTBUTENBHBIX  YHCEN  JIOTIOJHSIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4YHcell. B KaXIoM U3 3THUX MHOXECTB paccMaTpUBalOTCA
CBOMCTBEHHbIE €My cleuu(pUYeCKUue 3aJaud M ONepaluu: JCJIEHUE Halelo,
OTIEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE IIEJBIX 4YHCEN, O0cCoOble CBOWCTBa
paIoHaIbHBIX M HUPPAIMOHAIBHBIX YMCEN, apu(pMETHUECKUE ONEpalli, a TaKKe
W3BJICUCHHE KOPHSA HATYPaJbHOM CTENEHW HA MHOMXECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocienoBaTensHOMY pPACIIMPEHHIO Kpyra HCIOJIB3YEMBIX YHCET |
3HaKOMCTBY C BO3MOXXHOCTSIMHU WX TPUMEHEHHsI JJI PEUICHHs Pa3IMYHBIX 3a/ad
(dopMupyeTcsi NpeACTaBIeHUE O €IUHCTBE MATEMaTUKU KaK HAyKd U €€ poJid B
NOCTPOEHUU MOJIENIed pealbHOr0 MHpa, IMIMPOKO HCHOJB3YIOTCS 00O0OLIeHHE U
KOHKpETH3aIHsl.

Jluaus «YpaBHEHUS W HEPABEHCTBA» pEANM3YETCS Ha TMPOTHKEHUU BCETrO
oOy4eHHs Ha YPOBHE CpEIHEro OOIIero oO0pa3oBaHUs, MOCKOJBKY B KaXIOM
pasnene IlporpaMMbl TPEeTyCMOTPEHO pEIICHHE COOTBETCTBYIOIIMUX 3aaad. B
pe3ynbTaTe OOydarolIUecs OBIAACBAIOT PA3NUYHBIMA METOJAMH  PEIICHUS
palMOHANBHBIX, HPPAMOHAIBHBIX, IIOKA3aTeNbHBIX, JIOTAPU(PMHUUECKUX U
TPUTOHOMETPUYECKUX YpaBHEHHUI, HEpaBEHCTB M CHCTEM, a Takxke 3ajad,
cofepKammx mnapaMeTpbl. [lomyueHHbIE yMEHUS HIMPOKO HCHOJB3YIOTCS MpPH
WCCIIeIOBaHNH (DYHKIUI C TOMOINBIO MPOU3BOJHON, MPU PEIICHUN MPUKIIATHBIX
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3a/1a4y ¥ 3a7]a4 Ha HAXOXKJCHUE HAMOOJBIINX U HAMMEHBITUX 3HAYCHUH (PYHKIUU.
JlanHast conepkatenbHas JUHUS BKIIIOYAET B ce0s Takxke (OpPMUPOBAHUE YMEHHIM
BBITIOJIHATh ~ pacu€Tel 10  QopmynaMm, MpeoOpa3oBaHus  PallMOHAIbHBIX,
HUppalMOHATBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TakKe BBIPAKECHU,
COJIepKallNX CTENEeHU U Jorapudmbl. bmaromaps u3ydeHHIO anredpanyeckoro
Marepuajga IPOUCXOOUT  JaJbHEHIIEE  pPA3BUTHE  AITOPUTMUYECKOTO H
a0CTPaKTHOTO MBIIUICHUSI O0y4Yaromuxcs, GOPMUPYIOTCS HABBIKU JI€TYKTUBHBIX
paccyxJeHuid, paboTbl ¢  CUMBOJBHBIMH  (OpMamMu,  MPEACTABICHHUS
3aKOHOMEPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEPABEHCTB. AJreOpa
npennaraet d()QPEKTUBHBIE WHCTPYMEHTHI IS PEHICHHS MPAKTHUYECKUX U
€CTEeCTBEHHO-HAYUYHbIX 3aJ]a4, HArJIsTHO JIEMOHCTPUPYET CBOM BO3MOXKHOCTH KakK
SI3bIKA HAYKH.

ConepxxarenpbHo-MeToauueckass JuHUA «DyHKUMM U TpaduKu» TECHO
neperieTaeTcs ¢ APYrUMU JIMHUSAMU Y4e€0HOTrO Kypca, MOCKOJbKY B KAaKOM-TO
CMBICJIE 3aJa€T MOCIEA0BATEILHOCTh U3YUeHUsI MaTepuaia. M3yueHne cTeneHHom,
MIOKa3aTeNIbHOH, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKITUH, X CBOWCTB
U rpaduKoOB, UCHOJb30BaHUEe (DYHKIMI JUIsl pElIeHHs 3a/1ad U3 JIPYTruX y4eOHBIX
MPEIMETOB U PEATHLHOMN KU3HU TECHO CBSA3aHO KaK C MATEMATHUYECKUM aHAIU30M,
TaKk M C PEIICHUEM ypaBHEHUU W HepaBeHCTB. [Ipu 3TOM O0JbIIOE BHUMAHHE
ynensiercs (GOPMUPOBAHUIO YMEHUS BbIpaKkaTh (HOpMyIaMH 3aBUCHUMOCTH MEXY
pa3IMYHBIMU BEJIMYMHAMHU, HCCIIEAOBaTh TMOJydeHHbIe (YHKIMH, CTPOUTH HX
rpaduku. Matepuan 3Toi cojep>KaTeIbHON JTUHUU HAIleJIeH Ha pa3BUTHE YMEHUN
U HaBBIKOB, IMO3BOJISIIOIIMX BBIPAXKATh 3aBUCHUMOCTH MEXAY BEIUYMHAMH B
paznuuHor dopme: aHaATUTHYECKOU, rpadudeckoi u ciaoBecHOW. Ero m3ydeHue
CIIOCOOCTBYET Pa3BUTHIO aJTOPUTMHYECKOTO MBINIJICHUSI, CIOCOOHOCTH K
0000IIIEHUIO M KOHKPETU3AIINHY, UCTIOJIb30BAHUIO aHAJIOTHH.

ConepxarenpHasg nuHUs «Hadama mMaTeMaTH4ecKOro aHaiau3a» IO3BOJISET
CYIIECTBEHHO PACIHIMPUTHh KPYT KaK MaTeMaTHYECKUX, TaK W MPUKIAIHBIX 3ajad,
JIOCTYITHBIX OOYYaronuMcsi, TaK KaK y HHUX MOSBISETCS BO3MOXHOCTH CTPOUTH
rpa@uKyd  CIOXHBIX (YHKIMMA, OMpEeNeNsiTh HMX HauOOJIbIIME W HAUMEHBIINE
3HAYEHUS, BBIYUCIATH IUIOMAAu (GuUuryp u oO0bEMBI TN, HaXOAUTh CKOPOCTH H
YCKOpEeHUs1 TmpoueccoB. JlaHHasg copepkareiibHasi JHWHUS OTKPBIBAET HOBBIC
BO3MOXKHOCTH IIOCTPOCHHUS MaTEMAaTHUYECKUX MOJIENIEd peaIbHbIX CUTYaIlUH,
MO3BOJIACT HAXOJWUTh HAWJIy4Illee PEIICHUE B TPHUKIAIHBIX, B TOM YHCIE
COLMAJIbHO-DKOHOMUYECKHX, 3a1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTUYECKOTO
aHanu3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaTBHO-IOTUYECKOTO H
KPEaTUBHOTO MBIIUICHUS, (DOPMUPOBAHUIO yYMEHHUH pACIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTHUKU B HayKe, TEXHUKE U HcKyccTBe. OOydaromuecs y3HAIOT O
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BBIIAIONINXCS PE3yJIbTaTax, IMOJYYEHHBIX B XOJ€ pPa3BUTHS MaTEMaTHKH Kak
HAyKH, U 00 UX aBTOpax.

ConeprkarenbHO-MeTOAMYECKast JTUHUS «MHOXKECTBA U JIOTUKA» BKIIOYAET B
ce0s DJIEMEHTHl TEOPUU MHOXKECTB M MATEeMaTHYEeCKOW JIOTUKH. TeOpeTHKO-
MHO>KE€CTBEHHBIE TPEICTaBICHUS MPOHU3BIBAIOT BECh KYpPC IKOJIbHOW MAaTEMATUKHI
U TpejjiararoT Hanbojee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONIUNA BCE pa3Jielibl
MaTeMaTUKU HW €€ TMPUIOKEHUN, OHU CBS3bIBAIOT pa3Hble MaTeMaTUYeCKUE
JTUCIUIUIMHBL U HMX TPWIOKEHUS B eauHoe Ienoe. [loaromy BakHO daTh
BO3MOXHOCTh OOYyYaloleMycsi TOHHMaTh TEOPETUKO-MHOKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTEMaTUKHU U HCIOJIb30BaTh €r0 JJIsl BHIPAXKEHHUSI CBOUX MBICICH.
JIpyruM BaXXHBIM TIPU3HAKOM MATEMaTUKU KaK HayKd CJeAyeT Mpu3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBaHUW U CJEAOBaHUE OMNPEACIEHHBIM
npaBUjiaM  TOCTPOCHHUS  JIOKAa3aTeIbCTB.  3HAKOMCTBO  C  DJIEMEHTaMH
MaTeMaTU4YeCKONM JIOTMKA CHOCOOCTBYET PAa3BUTHIO JIOTMUYECKOTO MBIILJICHUS
00y4Jaronuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCYXKJIEHUS Ha OCHOBE JIOTHYECKUX
npaBu1, GOpMUPYET HABBIKK KPUTHUUECKOTO MBIITUICHHUS.

B yueGHOM Kkypce «Anrebpa M Hadajlla MaTeMaTHYECKOro aHaju3ay
MIPUCYTCTBYIOT OCHOBBI MAaTE€MAaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHBI
CrIocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHHUS MOJEIECH peaTbHBIX
CUTyallui, HWCCIEIOBAaHMsS JTHX MOJieJied ¢ IIOMOIIBI0 ammapara aiareOpsl H
MaTeMaTHYEeCKOro aHajlin3a, WHTEPIpPETalUd TOJYYEHHBIX pe3yJbTaToB. Takue
3aJ1aHUsl BIUIETEHBI B KOKIIBIN U3 Pa3esioB MPOTrpaMMBbI, MOCKOJIbKY BECh MaTepual
y4e0HOTO Kypca IIMPOKO HCIOJB3YETCs IS PElIeHUs] MPUKIAIHBIX 3amad. [Ipu
pelIeHnd  pealbHBIX  MPAKTUYECKUX  3aJad  oOydYarolmuecs:  pPa3BUBAIOT
HaOMIOAATEIbHOCTh, YMEHHE HAXOJIWUTh 3aKOHOMEPHOCTH, aOCTparupoBaThCs,
WCIIOJIB30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETU3UPOBATH  MPOOJIEMY.
JleaTenbHOCTh MO (POPMHUPOBAHUIO HABLIKOB PEIICHUS MPUKIAJAHBIX 3a/ad
OpraHu3yeTcs B MPOIECCe U3YUCHHS BCEX TeM y4eOHOTro Kypca «Anredpa u Hadaiza
MaTEMaTUYECKOTO aHATH3a.

Ha wu3yuenne yueOHOro Kypca «Anredpa ¥ Hauyajga MaTeMaTHUYECKOTrO
aHanuzay oTBoauTcs 272 daca: B 10 kinacce — 136 yacoB (4 vaca B Heaenmo), B 11
kiacce — 136 JacoB (4 Jaca B HEJIEIIO).
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COILEPKXAHUE OBYUYEHUA
10 KVIACC

Yucaa v BIYMCICHUSA

Panmonaneupie umcna. OOBIKHOBEHHBIE U JAECATUYHBIC APOOU, MPOLEHTHI,
OeckoHeuHbIe TMepuoanyueckue apoou. IlpumeHeHue apoOeil W MPOIEHTOB IS
peLIeHUs MPUKJIAIHBIX 3a/1a4 U3 Pa3JIMYHbIX OTPACIIEN 3HAHUN U PEATbHOM KU3HHU.

JlelicTBUTENbHBIE 4YHMCHA. PalnuoHanbHble W HUpPpalMOHAIBHBIC YHUCITA.
Apudpmernueckne  omnepauud € JEHCTBUTEIBHBIMU  4UCIaMH.  Moaynb
JEHUCTBUTENBLHOTO YUCiIa U ero cBoicTBa. [IpubnmkénHble BHIYMCICHUS, paBUia
OKPYIVICHMS], IPUKHJIKA U OLIEHKA pe3yJIbTaTa BEIYACICHUMN.

Crenenp ¢ 1nenbiM nokazareneM. buHom Herorona. Hcnonbs3oBaHue
NOIXOIIeN (POPMBI 3aHUCH IEHCTBUTENBHBIX YUCEIT JUIsSl PEIICHUs TPAKTUYECKUX
3a/1a4 U NPEICTABICHUA JAHHBIX.

ApudmMernyecknii KOpeHb HaTypaJbHON CTENEHU U €r0 CBOMCTBA.

CreneHp C panuOHAJIBHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTENEHb C
JNEHUCTBUTEIbHBIM ITI0KA3aTEIIEM.

Jlorapu¢pm uymcna. CpoiictBa Jsorapudma. JlecsiTuuHble M HaTypaibHbIE
norapu@Msl.

CHHYyC, KOCHHYC, TaHT€HC, KOTAaHI'€HC YHUCJIOBOIO apryMeHTa. ApKCHUHYC,
APKKOCUHYC M APKTAaHI'€HC YUCIIOBOTO apryMEHTa.

YpaBHeHMs U HEPABEHCTBA

ToxngecTBa W TOXKIECTBEHHbIE MpeoOpa3oBaHUs. YpaBHEHHE, KOPEHb
ypaBHEeHUs. PaBHOCHIIBHBIE ypaBHEHMS W ypaBHEHUs-cieacTBus. HepaBeHcTBO,
pelIcHNEe HEPABEHCTBA.

OCHOBHBIE METO/BI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPABHEHUNA U
HEpPABEHCTB. MHOrowieHsl OT OJHOW IEpEeMEHHOW. JlelleHne MHOro4jieHa Ha
MHOIO4YJI€H ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  LEIBIMHU
koa¢ppunrentamu. Teopema Buera.

[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKEHUH, COJIEPKAILINUX CTEIEHU U KOPHHU.

HppannoHansHble YpaBHEHHUS. OcHOBHBIE METO/IbI peleHus
UPPaLMOHAIBHBIX YPABHEHHN.

[Toka3atenbHble ypaBHEHHsS. OCHOBHBIE METOJBI PELIEHUS IMOKAa3aTeJIbHbBIX
YPaBHEHUM.

[IpeoOpazoBaHue BhIpaXKEHHI, COACPIKAIIIX JTOTAPUPMBI.

Jlorapudpmuyeckue ypaBHEHHUS. OcHoBHBIE METO/IbI penieHus
Jorapu(MUYECKUX ypaBHEHUH.
OcHoOBHbIE TPUTOHOMETPUUYECKHUE bopMyIbL. [TpeoGpazoBanue

TPUTOHOMETPUUYECKHUX BhIpaXKEHUM. PellieHne TpUuroHoMeTpuyeckux ypaBHeHHH.
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Pemenne cucreM nMHEWHBIX ypaBHEHHWW. MaTpuua CHUCTEMBI JIMHEWHBIX
ypaBHeHHi. OnpenenuTenb MaTpulbl 2X2, €ro TEOMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJICHUE €r0 3HAYEHUs, IPUMEHEHHUE ONPEICIUTENS ISl PEILICHHUS
CUCTEMBl JIMHEWHBIX ypaBHEHWM. PelieHne npukiIagHbIX 3a4ad € MOMOUIBIO
CUCTEMBl JIMHEWHBIX ypaBHEeHHMW. lccnenoBanue mOCTPOEHHOM MOAENIH C
IIOMOIIBIO MATPHIL U ONIPEAETUTENEH.

[TocTpoeHne mareMaTHYeCKUX MOJIECNIEM pEajbHOM CUTYalMd C TOMOIIBIO
YpPaBHEHUW U HEpPaBEHCTB. lIpuMeHEHHE ypaBHEHUI U HEPABEHCTB K PELICHUIO
MaTEeMaTUYECKUX 3a/ad M 3aJlad W3 Pa3IMYHbIX O0JacTell HayKu W peanbHOU
KU3HU.

DOyHKUMU U rpaduKu

OyHkuusg, crnocoObl 3aganus ¢GyHKIUH. B3anMHO oOpaTHBIe (YHKIUU.
Komnozunmst ¢ynkuuit. I'padux  dyHkIuu. DieMeHTapHbIE NpeoOpa3oBaHUs
rpa@uKoB QyHKIIHIA.

OO6nacth ompeneneHuss 1 MHOKECTBO 3HaueHWW ¢yHkuuu. Hymu dyskmmm.
[TpomexxyTku 3HakomocTossHCTBA. UETHBIe 1 HeuéTHBIC QyHKIMU. [lepuoanueckue
¢bysakiuu. [IpomMexyTKM MOHOTOHHOCTH (YyHKIMH. MakCUMyMbl U MUHHUMYMBI
¢yskun. Hanbomnbiee u HaMeHblee 3Ha4eHNUs (PyHKIIMU Ha IPOMEKYTKE.

Jluneitnasi, kBaapaTU4Has W JAPOOHO-TMHEHHAs (YHKIHH. DIIEMEHTapHOE
UCCJIeIOBAHUE U TOCTPOEHUE UX IPAPUKOB.

CrenenHast GyHKIMS ¢ HATYypalbHBIM U LIeJIbIM Moka3ateneMm. E€ cBoiicTBa u
rpadguk. CBoiicTBa W rpaduKk KOpHS N-OM CTeneHW Kak (PyHKIUU oOpaTHOM
CTEIEHH C HaTYpaJIbHbIM MTOKA3aTEIIEM.

[lokazatenbHass u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA U TpaduUKH.
Hcnonp3oBanue rpadukoB GYHKIIU IS pEIeHNs ypaBHEHUH.

Tpuronomerpuyeckass OKPYKHOCTb, ONPENEIICHUE TPUTOHOMETPUUYECKUX
(GYHKIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIIBHBIE 3aBUCMMOCTH B pEaJbHBIX IPOLECCAX W SIBJICHUSAX.
['paduixu peanbHBIX 3aBUCUMOCTEH.

Hauaja MaTeMaTH4eCcKOro aHajamn3a

[TocnenoBarenbHOCTH, CMOCOOBI 3a/JaHusl IoOcienoBaTesNbHOCTER. MeTon
MaTeMaTUYECKON UHIYKIUH. MOHOTOHHBIE U OTpaHUYCHHbIC
IIOCIEA0BATENBHOCTU. VICTOpHS BO3HMKHOBEHMS MAaTEMATHMYECKOTIO aHalM3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckast 1 reomeTpuueckas nporpeccun. beckoHeuHo yObIBaroIast
reoMerpuueckas nporpeccus. Cymma G0€CKOHEUHO yObIBAIOLIEH IeOMeTpUUYECKOM
IIPOTrPECCUU. JIMHENHBIN U 3KCIIOHEHIUAIBHBIN poCT. Yncno e. Dopmyiia CIOKHBIX
npoueHToB. Mcmnonp30BaHWE MPOrPECCHMU Il PELIECHUS pealbHBIX —3a7ad
IIPUKJIATHOTO XapakTepa.
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HenpepoeiBable (yHKIIMM W WX CBoicTBAa. TOYKM pa3pbiBa. ACHMITOTHI
rpadgukoB ¢yHkiuid. CBoHCTBa (QYHKIIMHA HEMPEpPHIBHBIX Ha OTpe3ke. MeToj
VHTEPBAJIOB JUIsl PELICHUs HEPaBEHCTB. [IpuMeHeHue CBOMCTB HENPEPBIBHBIX
(GYHKIMIA U151 peIIeHus 3a/1ad.

[TepBas u BTOpasi mponsBoaHbIe GyHKIMH. OnpeneneHue, TeOMETPUICCKAN U
(bU3UYECKHI CMBICI MPOU3BOHON. YpaBHEHHUE KacaTeIbHOUM K IpaduKy (PYHKITUH.

[IpousBoanbie  3nemeHTapHbIX  QyHkuud.  IlpousBomHas  cymMBbl,
IPOU3BECHUS, YACTHOTO U KOMITO3UIIUU (DYHKITHIA.

MHo:xecTBa M JIOTHKA

MHOKeCTBO, oOlepaluyu HaJ MHOXKECTBAMM M HUX CBOWCTBA. JluarpamMmsbl
Oitnepa—Benna. [IpuMeHeHHE TEOPETUKO-MHOKECTBEHHOrO — ammapara s
ONMCAHUSI PEANBbHBIX MPOLECCOB W SBJICHUW, MPU PEIICHUM 33aJa4 HU3 APYTUX
y4eOHBIX MMPEAMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHYECKOro OOBEKTa, CIEICTBHE,
JI0KA3aTeNbCTBO, PABHOCUJIBHBIE YPABHEHHS.

11 KUIACC

Yucaa v BIYMCICHUSA

Harypanbubie u nenbie uncna. [I[pumMeHeHrne mpu3HAKOB JEIUMOCTH EIBIX
yucen, HauOonpmui oOuui aenurens (nanee — HOJl) m mammenbiee oOree
kpatHoe (nanee — HOK), octaTkoB no mMojyinto, anroputMma EBkiina st permeHus
3a/1a4 B LEJbIX YHCIIAX.

Kommnekcuble uucia. Anredpanueckas U TPUTOHOMETpUYECKass (POpPMBI
3aMUCH KOMIUIEKCHOTO 4Hclia. ApudMeTHYECKUe ONepaluu ¢ KOMIUIEKCHBIMU
yucinamu. M300pakeHre KOMIUIEKCHBIX YWCE Ha KOOPJIWHATHOM IIOCKOCTH.
®opmyna Myaspa. Kopau n-oii creneHu u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCET IS PEIICHHS] (PU3NUECKUX U TEOMETPUIECKUX 3aad.

YpaBHeHUA U HEPABEHCTBA

Cucrema © COBOKYIMHOCTb YpaBHEHUH U HEPABEHCTB. PaBHOCWIIbHBIC
CUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PABHOCHIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPUUECKMX  YpPaBHEHHUH C  TIOMOIIBIO
TPUTOHOMETPUUYECKON OKPYKHOCTH. PerieHne TpuroHoMeTpuyeCKuX HEPABEHCTB.

OcCHOBHBIE METOABI PEIIEHUS TIOKA3aTeIbHBIX U  JIOTapU(PMHUUECKHUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHHUS CHUCTEM U COBOKYIHOCTEH pallMOHAJIbHBIX,
HppanMoHaIbHbIX, MOKA3aTEIbHBIX U JOTapU(PMUIECKUX YPABHECHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MAPAMETPAMM.

MepepaH vepes [Avaznok 31.10.2023 11:52 GMT+03:00 / \

3746C3C-88d9-43b7-aaf3-28cf0d203493 51

Crpanviua 8 13 24 \

"/



[IpumeHeHnne  ypaBHEHMM, CUCTEM U  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajad M 3ajad M3 pa3IiMyHbIX 00JacTe Hayku M peaJbHOU
YKU3HU, UHTEPIPETALUSA [TOJYyYEHHBIX PE3YJIbTATOB.

DOyHKUMU U rpaduKu

I'padpuk xommosunuu ¢Qyskuuid. ['eomerpuyeckue oOpa3bl ypaBHEHHH U
HEPABEHCTB HA KOOPJAUHATHOM IIJIOCKOCTH.

Tpuronomerpuyeckue QyHKIIMHU, UX CBOMCTBA U TpadUKH.

['padrueckre meTonbl pelieHUs YpaBHEHHUW M HEpaBEHCTB. | 'paduyeckue
METO/bl PELLIECHUs 3aa4 C IIapaMeTpaMHu.

Hcnonp3oBanue rpadukoB (YyHKIUH A8 UCCIENOBAHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HUKAIOT NPH PEHICHUM 33Ja4 M3 APYIUX Y4eOHBIX
MIPEAMETOB U PEAJIbHON KU3HHU.

Hayana mareMaTH4eCcKOro aHaJIm3a

[IpumeHeHue Mpou3BOAHON K MCCIEIOBAHUIO (YHKIHUNA HAa MOHOTOHHOCTbH U
sKkcTpeMyMbl.  HaxokneHue  HauOoNblIEro W HAaWMEHBUIETO  3HAYCHHM
HENPEePbIBHOM (QYHKIIMU HA OTPE3KE.

IIpumMeHeHne NpPOM3BOJHOM JUIsI HAXOXKIACHUS HAWIYyYIIEro pELICHHUs B
MPUKIIAIHBIX 3a/1a4ax, Uil ONPENENICHWs CKOPOCTM W YCKOPEHHMs IIpolecca,
3a1aHHOTO (HOPMYJIION MK TpaduKoMm.

IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO mnepBooOpa3HbIX. [lepBooOpa3Hble
aneMeHTapHbIX QyHKIMH. [IpaBuia HaxoXaeHus: IeEpBOOOPa3HBIX.

Wurerpann. I'eomerpuueckuii CMBICH VHTErpala. Brruucnenue
onpenenéHHoro uurerpaia mno ¢popmyne Herotona-JlenOuuna.

[IpumeHeHrne MHTErpajna s HAXOXKICHUS IUIOWAAEH IJIOCKUX (GUryp u
00BEMOB r€OMETPUUECKUX TEIL.

[Ipumepsr pemenuit auddepeHnrnanbHbIX  ypaBHEHHH. MaTtemaTuueckoe
MOJIEIMPOBAaHUE PEATbHBIX MPOLECCOB € MOMOUIbIO U PepeHInaTbHbIX
YpPaBHEHUN.
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INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHMA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBII VPOBEHb) HA VYPOBHE CPEJIHEI'O OBIIEI'O
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTh IPAKJAHCKON MO3ULIKUK 00YYaIOLIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  pPOCCHUHCKOro  OOIIECTBA,  MPEACTABICHHE O
MaTEMaTUYECKUX OCHOBaX (DYHKIITMOHMPOBAHUS PA3JIUYHBIX CTPYKTYp, SIBJICHH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI U APYroe), yMEHHue
B3aMMOJIEICTBOBATh C COLMAJBHBIMM HMHCTUTYTaMH B COOTBETCTBHUM C UX
(GYHKIIUAME U Ha3HAYCHHUEM;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON TPAKIAHCKOW MACHTUYHOCTH, YBAXKECHHS K
MPOLIJIOMY M HACTOAIIEMY POCCUHCKOM MAaTEMAaTHUKH, LIEHHOCTHOE OTHOILIEHHUE K
JOCTUKEHUSAM POCCUIUCKUX MAaTEMATHUKOB U POCCUHMCKOM MaTeMAaTU4YECKOM IIKOJIBI,
UCIIOJIb30BAaHUE JTHX JOCTIKEHUW B JIPYTUX HayKaxX, TEXHOJOTUsX, cdepax
SKOHOMHKHU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHUE JYXOBHBIX LIEHHOCTEH POCCUICKOTO Hapona, chOPMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHHUS, STUYECKOTO MOBEACHHS, CBA3aHHOIO C MPAKTUYECKHUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKW W JACATEIBbHOCTBIO YYEHOIO, OCO3HAHHE
JMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMYMBOIO Oy IyIIETro;

4) 3cTeTU4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKIIOYasl ACTETUKY MAaTeMaTUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aJa4, PEIICHUH, PacCyKIeHUI, BOCIIPUUMYUBOCTb
K MaTEMaTUYECKUM acCIleKTaM Pa3JInYHbIX BUJOB UCKYCCTBA;

5) pu3uvecKoro BOCIUTAHUSA:

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSATH MaTEMaTUYECKUE 3HAHUA B
MHTEpEcax 3I0pOBOIro U 0e30macHOro o0pasa *KM3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3I0pOBBIO (370pOBOE MHUTAHHE, COAJTAHCUPOBAHHBIA PEXHUM 3aHATUNA U
OTJbIXa, peryjsipHas (pu3uueckas akTUBHOCTD), (PU3NYECKOE COBEPILIEHCTBOBAHHE
IIPU 3aHITUSAX CIOPTHUBHO-03JJOPOBUTEIIBHON JIESITEIBHOCTBIO;

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYJy, OCO3HaHWE LEHHOCTH TpPYIOJIOOHs, HUHTEpeC K
paznmuyHbiM  chepaM  TPO(PECCHOHATBHON  JIEATEBHOCTH,  CBSI3aHHBIM  C
MaTEMaTUKOW M €€ NPUIOKEHUSIMU, YMEHUE COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peanu3oBbIBaTh COOCTBEHHBbIE >KM3HEHHBIE IJIaHBI,
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TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHIO U
caM0oOOpa30BaHUI0 HAa TPOTSHKCHUHM BCEH JKM3HHU, TOTOBHOCTh K AaKTHUBHOMY
y4aCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMAaTUYECKOW HAIIPABJICHHOCTH;

7) IKOJIOTU4eCKOTr0 BOCIIUTAHMSA

c(OPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhl, TOHUMAHHUE BIIASHHUS
COITMAJIbHO-D)KOHOMHUYECKHUX ITPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOM
cpenbl, OCO3HaHUE II00aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOoOIeM, OpUEHTALIUS
Ha TIPUMEHCHHE MaTEeMaTHYCCKUX 3HAHUM I pEIICHWS 3ajJad B 00JIacTH
OKpYXaloIIel Cpebl, IJIaHUPOBAHUE IIOCTYNKOB M OIEHKM HMX BO3MOKHBIX
IIOCJICACTBUM JJIs1 OKPYXKAKOLIEH CPEb;

8) HeHHOCTH HAYYHOr0 NO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  Pa3BUTHUA HAayKM M  OOIIECTBEHHOW  NPAKTUKW, IOHUMAaHHE
MaTeMaTH4YeCKOM HayKu Kak cdepbl YelIOBEYECKOW JeSITEILHOCTH, JTaloB €&
pPa3BUTHS M 3HAYUMOCTH JUISl Pa3BUTHS I[MBWIM3AIMH, OBJAJCHUE S3BIKOM
MaTeMaTUKU W MaTEeMaTH4YeCKOW KyJIbTypOM KaK CpEJACTBOM IIO3HAHHUS MUDA,
TOTOBHOCTh OCYIICCTBJISATh IPOCKTHYIO W MCCIICAOBATEIBCKYIO JEATEIBHOCTh
WHJIUBUAYAJIGHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHBbIC YHUBEPCATbHBIC Y4eOHbIC 1eiiCTBUS

ba3oBble JornuecKkue aeiicTBUA:

BBISIBIISAIT M XAapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTeMaTHYECKUX
OOBEKTOB, TMOHATUN, OTHOUIEHMH MEXIQy MOHATUSAMH, (OPMYJIUPOBAThH
OIIpe/IeNICHUs MOHATHH, yCTaHABIUBATh CYIIECTBEHHBIN NMPU3HAK KIaCCUPHUKALUH,
OCHOBaHUS 1J1s1 0000IICHHS U CPAaBHEHMSI, KPUTEPUU TPOBOAUMOTIO aHAIIN3A;

BOCIPUHUMATh,  (OpPMYyIUpPOBaTH U  MPeoOpa3oBBIBATH  CYXKICHUS:
YTBEpAUTENbHBIE U OTPUIIATENbHBIC, EAMHUYHbIC, YaCTHBIE U O0IINE, YCIOBHBIE;

BBISIBJIATH MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3M U IPOTUBOPEUHS
B (pakTax, NaHHBIX, HAOMIOJEHUAX U YTBEPKICHUAX, MpeasiaraTb KPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JeNlaTh BBIBOJBI C MCIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JEOYKTHBHBIX U
MHYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

IIPOBOJIUTH CAMOCTOSITENBHO JI0KA3aTENbCTBA MATEMATUYECKUX YTBEPIKICHHIM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh ApTyMEHTALMIO, IPUBOAUTH IPUMEPHI U
KOHTPHPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUSI U BHIBOJIBL;

BBIOMpPATh CNOCO0 peleHuss y4eOHOM 3amauu  (CpaBHUBATH HECKOJIBKO
BapUAHTOB  pElIeHMs, BbIOMpaTh Haubonee MNOAXOAAMMA C  y4€ToM
CaMOCTOSITENIBHO BBIJIEIICHHBIX KPUTEPUEB).
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ba3oBble ucciaegoBare/ibCKue 1eiiCTBUA:

MCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIbCKUM HHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BOMPOCH,  (PUKCHUPYIOIIME  MPOTHUBOpPEYHE,  MPOOIEMY,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (POPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJIUTH CAMOCTOSITENIbHO CIJIAHUPOBAHHBIN AKCIIEPUMEHT, UCCIIEI0BAHNE
[0 YCTAHOBJICHUIO OCOOEHHOCTEN MaTeMaTU4ecKoro oObeKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKITy OOBEKTaMH, SIBICHUSIMH, MPOIIECCaAMU;

CaMOCTOSATENLHO (POPMYJIMPOBATH OOOOIICHHS M BBIBOJBI IO pPE3yJbTaTaM
NPOBENEHHOTO  HAOMIONIEHWs,  KCCIIEIOBAaHUS, OIEHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BEIBOJOB U 0000IIECHUI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE IMPOIECCa, a TaKKE BBIJIBUTATh
MPEAINOI0KEHHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaumeii:

BBISIBIIATH JeUIIUTHI UHPOPMAIIMHU, TAHHBIX, HEOOXOJAUMBIX JIJIi OTBETa Ha
BOIIPOC U JJI PEIICHUS 3a1a4H;

BbIOMpATh MHOOPMAIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, AaHAIU3UPOBATD,
CUCTEMATU3UPOBATh W HMHTEPIPETUPOBATH HH(GOPMAIMIO PA3IUYHBIX BHIOB U
dbop™m mpeacTaBICHUS;

CTPYKTYPUpPOBaTh MHPOpPMALIMIO, MPEACTABIATh €€ B paziWyHbIX (opmax,
WUTIOCTPUPOBATH TpadUuecKy;

OIICHUBATh HaAEKHOCTD uHbopMaIuu o CaMOCTOSITEIILHO
c(hOpMYIUPOBAHHBIM KPUTEPHSIM.

KoMmyHMKaTHBHBIE YHMBeEpPCaJbHbIe YueOHbIe 1eiCTBHUA

Oo0menue:

BOCIIPUHUMATh U (POPMYJIMPOBATH CY>KJI€HUSI B COOTBETCTBUU C YCIOBHUSIMU U
HEeIsIMH  OOIIEHUs], SCHO, TOYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOYKY 3pEHHS B
YCTHBIX U IUCBMEHHBIX TEKCTaX, AABAaTh IMOACHEHMs II0 XOAYy pPELICHUS 3aayu,
KOMMEHTUPOBATH ITOJIYYEHHBIN PE3YJIbTAaT;

B X0Ji¢ 00CYXXJI€HHS 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYKAaeMOW TEMBI,
npoOJeMBbl, pelIaeMON 3aJaud, BBICKA3bIBATh WJAEH, HALEJICHHBbIE HAa IOUCK
pELIEHUs], COIOCTABIIATh CBOM CYXACHUSA C CYXICHUAMHU JAPYIMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh Pa3iMyMe U CXOACTBO MO3UIMH, B KOPPEKTHOH (opme
(opMynupOBaTh Pa3HOIIACHS, CBOU BO3PAXKEHUS;

[IPECTABIATh PE3yJIbTAaThl PELICHUA 3a1a4M, SKCIEPUMEHTA, UCCIEIOBAHUA,
POEKTa, CaMOCTOSITENIbHO BbIOMpaTh (hOpMaT BBICTYIJICHUS € Y4€TOM 3ajad
MPE3EHTAlUN U OCOOEHHOCTEN ayIUTOPHUH.

PerynsiTuBHbIE YHMBepcaJIbHbIe YueOHbIe el CTBUSA

MepepaH vepes [Avaznok 31.10.2023 11:52 GMT+03:00 / \

3746cc3c-889-4307 -aa13-28c00203493 51

CrpaHvua 12 n3 24 \

"/



Camoopranuzamnus:

COCTaBJISITH ILJIaH, AJITOPUTM PEIIICHUS 3aJlauu, BBIOUpATh CIIOCO0 PEIICHHS C
y4€TOM HMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATH
1 KOPPEKTUPOBATh BAPUAHTHI PEIIEHUH ¢ Y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJJIEKT:

BJIQJICTh HABBIKAMHM  TIO3HABaTEIbHOW  pedIeKCMH KaKk  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUI M MBICIIMUTEIBHBIX MPOIECCOB, UX PE3YyIbTaTOB, BIAICTh
croco0aMu CaMOTMPOBEPKU, CAMOKOHTPOJISI Tpollecca U pe3ysibTara pPelIeHUs
MaTeMaTUYECKOH 3a1auH;

MPEABUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PEIICHUU 3a]auH,
BHOCHUTH KOPPEKTHBBI B JEATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, TAHHBIX,
HaWJEHHBIX OIMMUOOK, BHIIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa ICIH U YCIOBHAM, OOBSCHSATH MPUINHBI
JTOCTHKCHUS VI HEJOCTYKCHHS PE3yJIbTaTOB JIEATCILHOCTH, HAXOAUTh OIINOKY,
JlaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasI 1eSITEJILHOCTD:

MOHMMAaTh M HCIIOJh30BaTh MPEHMYIIECTBA KOMAaHIHON M WHIWBHIAYaIbHOM
paboThl mTpU pemeHnH YYeOHBIX 3a4ad, NPUHUMATH IIeJIb COBMECTHOM
NeSTETPHOCTH, TUIAHUPOBATh OPTAaHU3AIMI0 COBMECTHON pabOTHI, pacTIpeaesTh
BUIBI PabOT, JOTOBAapUBATBCS, OOCYKJAaTh IIpolleCC W pe3yiabTaT padoTHI,
0000111aTh MHCHHS HECKOJIBKUX JTIO/ICH;

y4acTBOBaTh B TPyNMoOBBIX GopMax paboTwl (0OCyXIeHus, 0OMEH MHEHH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJIHATH CBOIO 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMH YiICHAMU KOMaHJbI, OICHUBATH
KadeCTBO CBOETO BKJIAJa B OOIIMI MPOAYKT MO KPHUTEPHUSIM, CHOPMYyIUPOBAHHBIM
y4aCTHUKAMU B3aMO/ICHCTBHSI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kjacce 0Oy4yarOIIMICA TOJYYUT CIICIYIOIINAE
peAMETHBIE PE3yJbTaThl MO OTIAEIBHBIM TeMaM padodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa 1 Hayajga MaTeMaTHYECKOTO aHAIIU3a:

Yuciaa 1 BBIYUCTCHUA:

CBOOOJHO OIEPUPOBATH TMOHITHIMU: PAIMOHAILHOE YHCIIO, OCCKOHEUHas
nepuogudeckas JpoOb, TMPOIEHTHI, HUPPAMOHAIBHOE YHCIO, MHOXECTBa
palMOHAIIBHBIX U IECTBUTENIbHBIX YUCEN, MOIYJIb I€MCTBUTEIBHOTO YHCIIA;

MPUMEHATh JIPOOM W TPOLIEHTHI JJIsI PEHICHUs NPUKIATHBIX 3a7ad U3
PAa3IUYHBIX OTPACIICH 3HAHUW U pealbHOM KU3HU,

NPUMEHSTh NPUOIMKEHHBIE BHIYMCIICHUS, TIPABUIIA OKPYTJICHUSI, TPUKUAKY U
OIIEHKY PE3yJIbTaTa BbIUYNCIICHU;
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CcBOOOJHO ONEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIAIYI0 (OPMY 3aIIUCH AEHCTBUTEIBHBIX YUCEN AJIs pEIICHUs
IPAKTUYECKUX 3a]a4 U [TPEACTABICHUS IaHHBIX;

cBOOOHO OIEpPHPOBATh MOHATHEM: apU(PMETUUECKUIl KOPEHb HATypalbHOU
CTEIICHU;

CBOOOJIHO OIEPUPOBATH MOHATHUEM: CTEIICHDb C PAIMOHAJIBHBIM MIOKA3aTeNleM;

CBOOOJHO OMNEPUPOBATH MOHATUSAMU: JIOTapudM 4YuCHa, JECATUYHBIE U
HaTypaJibHbIE JIOrapu(MBbI;

CBOOO/IHO ONEPUPOBATH MOHATUSAMHU: CHHYC, KOCHUHYC, TAaHI'€HC, KOTAHI'€HC
YHUCJIOBOI'O apIyMEHTA;

ONEepUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTaHT'€HC YMCIOBOIO
apryMeHTa.

YpaBHeHUA U HEPABEHCTBA:

CBOOOJHO OIEPUPOBATH MOHSTHSIMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHUSA-CIIEACTBUS, PABHOCHIIBHBIE HEPABEHCTBA;

IPUMEHATh pa3IMYHblE METOJbl PEIICHUS PALUOHAIBHBIX M JIPOOHO-
palMOHANIBHBIX YPaBHEHWI, IPUMEHITh METOJ WHTEPBAJIOB MJi PEIICHUS
HEPaBEHCTB;

CBOOOJHO OINEPUPOBATH IMOHATHUAMH: MHOIOYJIEH OT OJHOW MEPEMEHHO,
MHOTOWIEH C IeJbIMA KO3((UIIMEHTaMH, KOPHU MHOTOYJIEHA, MPUMEHSThH
JIeJIeHHe MHOTOYJIEHa Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
JUIS pelIeHus 3a/1ad4;

CBOOOJIHO ONEpUPOBATh MOHATUSAMU: CHCTEMa JIMHEHHBIX ypaBHEHU,
MaTpula, ONpPENeNUTeNlb MaTpulbl 2 X 2 W €ro TeOMETPUYECKUU CMBICIH,
HCIIOJIB30BaTh CBOMICTBA ONpEeAeNuTeNss 2 X 2 i BBIYMCICHHS €ro 3HA4YeHMS,
MPUMEHATh ONPEICIUTENA JUIsl PELIEHUS CHUCTEMBbl JIMHEHHBIX YpaBHEHMIA,
MOJIENTMPOBATh peajbHbIe CUTYyalluu C MOMOIIbIO CUCTEMBI TUHEHHBIX YpaBHEHU,
UCCJIEIOBATh IMOCTPOEHHBIE MOJENM C TOMOIIBIO MATPUIl M OIpeaesuTeseH,
UHTEPIPETUPOBATH MOJYYEHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JIEUCTBUM C KOPHAMH JUIsi TpeoOpa3oBaHUS
BBIPAKCHUM;

BBIIIOJIHATH PE0OPA30BaHMS YHCIOBBIX BBIPAXKEHHI, COAEPKALIUX CTEIIEHHU C
palMOHAIBHBIM [TOKA3aTeNeM;

UCIIOJIb30BATh CBOICTBa aorapupmMoB JUTSI npeoOpa3zoBaHus
JA0rapu(pMUYECKUX BbIPAKEHUN;

CBOOOJIHO ONEpUPOBATh MOHATUSAMHU: HUPPALUOHAIIBHBIE, MOKa3aTeNbHbIE U
norapuMUYECKUe ypaBHEHUS, HAXOIUTh UX PEIICHUS ¢ TOMOIIbI0 PABHOCUIIBHBIX
NIEPEXOA0B UM OCYLIECTBIISAS IPOBEPKY KOPHEH;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpUYECKUE POpMYJIbI AJisi TpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAKEHUMH;

CBOOOJIHO ONEpUpPOBAaTh MOHSITHEM: TPUTOHOMETPUUYECKOE YypaBHEHUE,
NPUMEHATh  HEoOXOoauMmble (GOpPMYyNbl JUIS  PEIICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHHUIA;

MOJIETIMPOBaTh pEaJIbHblE CUTyallud Ha SI3bIKE aireOpbl, COCTaBIATh
BBIDQXKCHHSI, YpaBHEHHsS, HEPaBEHCTBAa 110 YCIOBUIO 3aJadyd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEN C UCIIOJIb30BAaHUEM armmapara anreOpsl.

DOyHKUMHA U TPAaPUKH:

CBOOOJTHO ONEpPUPOBATh MOHATHAMU: (DYHKIHS, CLIOCOOBI 3aManus (HYyHKIIUHU,
B3aMMHO O0OpaTHble (DYHKIMM, KOMIO3UIMSA (QYHKUMH, Trpaduk (QyHKIHUH,
BBITIOJIHATH dJIEMEHTapHbIE IPpeoOpazoBaHus rpadukoB QyHKIHI;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTh ONPENEIECHUS U MHOKECTBO
3HaYeHUHN QYHKINU, HYTH QYHKIINHA, TPOMEXKYTKH 3HAKOMIOCTOSHCTBA,;

CBOOOJIHO ONEpUPOBaTh MOHATHSMH: YETHbIE M HEUYETHbIE (YyHKUUH,
nepuoanyeckrue QyHKIUHU, TPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI U
MUHUMYMbI (YHKIUH, HauOosblliee W HauMEHbIIee 3HaueHWe (yHKIMM Ha
MIPOMEKYTKE;

CcBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTEMCHHAsT (PYHKIMS C HATYypaJIbHBIM H
LEJIBIM TOKa3aTeneM, rpauk CTENEeHHOM (DYHKUHMM C HATypajJbHbIM M IIEJIBIM
nokasaresieM, rpauk KOpHS N-OM CTENEHW Kak (PyHKIUU OOpaTHOM CTENEHU C
HaTypaJIbHbIM [10Ka3aTeJeM;

ONEpUPOBATh MOHATUSAMU: JIMHEWHas, KBaJpaTHuHas W JAPOOHO-IHMHENHHas
(YHKIIMH, BBIIOJIHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TIOCTPOCHUE UX IPA(PUKOB;

cBOOOZHO OMEpHUpPOBATh MOHATUAMHM: TOKa3aTeNbHAs W JIorapupMHUUecKast
(GYHKIIMHM, UX CBOWCTBAa U TpadUKH, HUCIOJIB30BATh UX TpapuKU Uid PEIICHUS
YpaBHEHUN;

CBOOOMHO OMEpUPOBaTh TOHATUSMHU: TPUTOHOMETPHUYECKAs OKPYKHOCTb,
orpesiesieHue TPUTOHOMETPUUECKUX (PYHKIIHM YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku GYHKOUE A7 HUCCIeIOBAaHUS IMPOLIECCOB U
3aBHCHUMOCTEH NpU pelIeHUH 3a7ad U3 APYTUX Y4eOHBIX MPEIMETOB U PEasIbHOM
KHU3HU, BBIpaXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXKIY BEIHUYNHAMU;

Hauyana mareMaTH4yecKoOro aHajm3a:

cBOOOMIHO OMEpUPOBaTh TOHATHUSAMHU: apupMeTHUecKass U TeoOMeTpUIecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reOMEeTpHUecKast MPOrpeccusi, TMHEHHBIN U
HKCIIOHEHIIMATIBHBIA POCT, (pOpMyJia CIOXKHBIX MPOLIEHTOB, UMETH MPEACTABICHUE
O KOHCTaHTE;

UCIOJIb30BaTh MPOTPECCUM JUISl PELIECHUS pPEaJbHBIX 3a7ad MPHUKIaJIHOTO
XapakTepa;

MepepaH vepes [Avaznok 31.10.2023 11:52 GMT+03:00 / \

3746cc3c-889-4307 -aa13-28c00203493 51

CrpaHuua 15 n3 24 \

"/



CBOOOJTHO OTNEPUPOBATH MOHATHSIMU: TTOCJIEIOBATEIHLHOCTD, CIIOCOOBI 3a/1aHuUs
MOCJICIOBATEILHOCTE, MOHOTOHHBIE M OTpPaHUYECHHBIE IOCJIEI0BATEIHLHOCTH,
MOHUMAaTh OCHOBBI 3apOXKICHHUS MATEMaTHYECKOTO aHajiu3a Kak aHaiu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OIEPUPOBATH TMOHATHUSMH: HEMPEPHIBHBIC (DYHKIINH, TOYKH
paspbiBa rpaduka QyHKIMHA, aCUMOTOTHI Ipadrka GyHKIINY;

CBOOOJHO OIEPUPOBATh IMOHATHEM: (YHKIUS, HENpEepbIBHAS Ha OTpE3Ke,
IPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIIHI JIJIsl pellIeHrs 3a/1ay;

CBOOOJTHO OIEPUPOBATH TOHATUAMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIIMHY, KacaTenbHas K rpaduky GyHKINUY;

BBIYHCIIATh MTPOW3BOAHBIC CYMMBI, TIPOU3BEACHHS, YaCTHOTO U KOMITO3UIIUN
IBYX (DyHKITHI, 3HATH IPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIIHIA,

UCIIOJI30BaTh T€OMETPUYECKUM W (U3MUYECKHN CMBICT MPOU3BOJAHOM IS
peIIcHuS 3a1a4.

MHo:xecTBa M JIOTHUKA:

CBOOOJTHO  OMNEPUPOBATH  TMOHATUSIMH: MHOXXECTBO, ONEpalMM  HAJl
MHO>KECTBaMU;

WCITOJIB30BATh TEOPETUKO-MHOKECTBEHHBIN armapaT JJisi OMUCAHUS PEaTbHBIX
MIPOIIECCOB U SBJICHUM, TIPY PEIICHUH 3374 U3 IPYTUX YUCOHBIX IPEIMETOB;

CBOOOJHO OINEPUPOBATH IMOHATUAMM: OIPEACNICHUe, TEOopeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTHYECKOTO 00BEKTA, I0KA3aTeIIbCTBO, PABHOCUIILHBIC
ypaBHEHUS U HEPABEHCTBA.

K konmy oOydyenuss B 11 kjacce oOydYarouiuiicss MOJYYUT CIEAYIOIIHNE
pEeIMETHbIE PE3yJbTaThl MO OTAEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa u Hadajla MAaTEMaTHIECKOTO aHATN3ay:

Yucia 1 BbIYMCITIEHNS:

CBOOOJHO ONCPHUPOBATh TMOHATHUSAMH: HATypaJlbHOE W IICJIO€ YHUCIIO,
MHOXKECTBA HATypaJbHBIX M IICJBIX YHCEJ, WUCITOJB30BaTh MPU3HAKU JEITUMOCTH
uenbix uncen, HOJl u HOK HaTypanbHbIX uKceln AJis peuieHus 3a/1ad, IPUMEHATh
anroput™ EBkinna;

CBOOOJTHO OMEpPUPOBATH TMOHSATHEM OCTaTKa IO MOJIYJI0, 3aIlKChIBATh
HaTypaJbHbIC YMCJIA B PA3IMYHBIX MO3UIIMOHHBIX CHCTEMAaX CUUCIICHUS;

CBOOOJHO OMEpPUPOBATH TMOHATHUAMH: KOMILJIEKCHOE YHCIO W MHOXECTBO
KOMITJICKCHBIX YHCEN, MPEACTABISITh KOMIUICKCHBIC YHCIIa B anreOpandeckoil u
TPUTOHOMETPUUYECKON (opMe, BBITOITHATh apu(METHUECKHE ONEepalid C HUMU |
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUS U HEPABEHCTBA:
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CcBOOOJIHO ONEpUPOBATh MOHATUSMHU: HUPpPALMOHAIIbHBIE, MOKa3aTelbHbIE U
norapuMUYECKUE HEpPaBEHCTBA, HAXOAUTh MX PEIIEHHS C  IOMOIIbIO
PAaBHOCWJIBHBIX IIEPEXO/I0B;

OCYIIECTBISITH OTOOp KOpHEH TIPH PEHICHHH TPUTOHOMETPUUYECKOTO
YPAaBHEHUS;

CBOOOJHO OIEpUPOBATh MOHSATHEM TPUTOHOMETPUUECKOE HEPABEHCTBO,
OpUMEHATh,  HeoOxoaumble  (GOpMYJbl  JUIsl  pEUIEHUs OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

cBOOO/IHO ONEpUPOBATh MOHATUSIMH: CUCTEMA U COBOKYITHOCTh YPAaBHEHUHN U
HEPABEHCTB, PABHOCHUJIbHBIE CUCTEMBI U CUCTEMBI-CIIEACTBUSA, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEH PAallMOHAJIBHBIX, NPPALMOHAIBHBIX, MIOKA3ATEIbHBIX U
J0rapu(pMUYECKUX YPABHEHHUI U HEPABEHCTB;

pemarb palMOHaJbHEBIE, UppAaLMOHAJIbHBIE, MIOKa3aTEIbHBIE,
gorapuMUYECKUe U  TPUTOHOMETPUYECKHE ypaBHEHUS] M  HEPABEHCTBA,
CoZIeprKalllie MOYJIM U IIapaMeTpBl;

MPUMEHSTH TpaduuecKre METObI JIsl PEIIeHUs YPABHEHUM U HEPABEHCTB, a
TaKKe 3a7a4 ¢ mapameTpamus;

MOJEJIUPOBATh peajbHbIE CUTYallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIDAXXCHUS, YPABHEHMS, HEPABEHCTBA W HX CHUCTEMBbI II0 YCIOBHMIO 3aJa4H,
UCCJIeIOBATh IOCTPOEHHBbIE MOJEIM C HCIOJb30BAaHUEM armapara ajureopsl,
VUHTEPIPETUPOBATH MTOJTYYEHHBINA PE3YIIbTAT.

DYyHKIUHN U TPAPUKU:

CTpPOUTHh TpadUKU KOMMIO3UIMU (PYHKIUI C I[OMOIIBIO 3JIEMEHTapHOTO
UCCJIEIOBAHUS U CBOMCTB KOMITO3UIINH JIBYX (DYHKIIUHA;

CTPOUTH TeoMeTpuueckue oOpa3bl ypaBHEHMH W  HEpPAaBEHCTB Ha
KOOPJIUHATHOM TIOCKOCTH;

CBOOOJHO  ONEpPUPOBATH MOHATUSAMHU: TpPaQUKA TPUTOHOMETPUUECKUX
byHKIM;

NpUMEHATh (QYHKIMWA IS MOJCTUPOBAHHMS U WCCIEIOBAHUSA pPEaATbHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCcKOro aHaju3a:

MCIIOJIb30BaTh MPOU3BOIHYIO IS UCCIIEJOBaHNUS (QYHKIIMHM HA MOHOTOHHOCTh
1 OKCTPEMYMBI;

HaxXOJIUTh HauOOJIbIIee U HAMMEHbIIIee 3HaUeHUs (DYHKIIMU HETPEPHIBHOW Ha
OTPE3KE;

KCMOJIb30BaTh IPOM3BOAHYIO I HAXOXKICHHS HAWIIYUIIEro pPELICHUS B
IPUKJIAAHBIX, B TOM YHUCJE COLMAJbHO-DKOHOMHYECKHUX, 3ajadax, s
OTNpe/IENIEHUs] CKOPOCTH W YCKOpPEHHMs Mpoliecca, 3aJaHHOro (opmynoi wunu
rpaukom;
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CBOOOJTHO  OTMEPUPOBATH TMOHATUSIMH: TEpPBOOOpa3Has, OMNpeaeIEHHBIN
UHTErpaj, HAaXOJWUTh MEPBOOOpa3HbIE DJIEMEHTAPHBIX (YHKIMA U BBIYHCIATH
uHTerpan no popmyne Hetorona-Jleitouuia;

HaXOJIUTh TIOMIAIH TNIOCKUX (UTYP U OOBEMBI TEJT C TIOMOIIBIO HHTETPaa;

UMETh TPEACTaBICHUE O MaTEeMaTHYECKOM MOJICITUPOBAHUM Ha TPUMEpPE
cocTaBiyieHus ¢ depeHIMaTbHBIX YPaBHEHUH;

permarh TPUKIAAHBIC 3a7a4d, B TOM YHCIIE COIHMAIbHO-DKOHOMHYECKOTO U
¢dusnuecKoro xapakrepa, CpeJICTBaMU MaTEMaTUYECKOTO aHaIN3a.
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TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pa3iesioB U TemM (uudposbie)
Kontpoabubie  IIpakTuueckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThl
pecypcsl
MHOXECTBO I€CTBUTENIbHBIX YHCET. httos.//Fioi i/
Mmuorounensl. PanmoHnanbHble YpaBHEHUS U Attps://Hpl.ru/,
. 24 1 http://school-
HepaBeHCTBA. CHUCTEMbI TUHEHHBIX )
N collection.edu.ru/catalog/
ypaBHEHUH
Oynkiun u rpaguky. CreneHHas GyHKIUS C hetps://fipt.ru/,
€JIbIM MTOKa3aTesieM 12 1 A sl
i collection.edu.ru/catalog/
Apudmernueckuil KOpeHb N-0il CTENEHH. itps://fipi.ru/,
UppanmnonanbHble ypaBHEHHS 15 1 hiip: _shool:
ppatt P collection.edu.ru/catalog/
https://fipi.ru/,
[TokazarenpHas ¢pynkmwms. [TokazarenpHbIe
ABHCHILS 10 1 http://school-
P collection.edu.ru/catalog/
Jlorapudgmuueckast QyHKIHSL. hetps://fipi.ru/,
Jlorapudmuueckue ypaBHEHHS 18 ! hutpsschool-
P yp collection.edu.ru/catalog/
TpUroHoMeTpUUYECKHE BBIPAKEHUS U hetps://fipi.ru/,
aBHEHUS 22 1 http://school-
yp collection.edu.ru/catalog/
https://fipi.ru/,
[TocnenoBaTeIbHOCTH U TPOTPECCUH 10 1 http://school-

collection.edu.ru/catalog/
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https://fipi.ru/,

HenpepsiBubie pynkuuu. [IponsBognas 20 1 http://school-
collection.edu.ru/catalog/
https:/fipi.ru/,

[ToBTOpeHue, 06001IeHNE, CUCTEMAaTH3aIUs

- 5 2 http://school-
HaHHK collection.edu.ru/catalog/
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 136 10
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3/iesioB H TeM
NPOrpaMmblI

Hccnenoanue GhyHKINA ¢ TOMOIIBIO
IIPOU3BOJHOU

[lepBooOpa3nas u MHTETpa

KoauuyecTBo yacos

Bcero
padoThI

22 1

12 1

KoHTpoJbHbIe

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE

(uudposbie)
o0pa3oBaTte/ibHbIE

pecypcbl

https://fipi.ru/,

http://school-
collection.edu.ru/catalog/

https:/fipi.ru/,

http://school-
collection.edu.ru/catalog/

['paduku TpUroHOMETpPUYECKUX (PYHKIIHH.
TpuronomeTrpruyeckue HepaBeHCTBA

HppanmonaibHbIe, TOKa3aTSIBHBIC H
norapuMuyecKre HepaBeHCTBA

14 1

24 1

https://fipi.ru/,

http://school-
collection.edu.ru/catalog/

https://fipi.ru/,

http://school-
collection.edu.ru/catalog/

KommekcHbie uncna

10 1

https://fipi.ru/,

http://school-
collection.edu.ru/catalog/

HarypanbHble 1 1ienble yncina

10 1

https://fipi.ru/,

http://school-
collection.edu.ru/catalog/

Cuctembl paluOHAIBHBIX, HPPAITHOHAIBHBIX
MOKA3aTEIbHBIX U JIOTAPUPMUICCKUX
ypaBHEHUH

12 1

https://fipi.ru/,

http://school-
collection.edu.ru/catalog/

3aauu ¢ napaMeTrpamu

16 1

https://fipi.ru/,
http://school-
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collection.edu.

ru/catalog/

[ToBTOpeHUe, 06001IEeHNE, CHCTEMATH3AIUS

https://fipi.ru/,

. 16 2 http://school-
SHaHAH collection.edu.ru/catalog/
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 136 10
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. AnreOpa 1 Hayajga MaTeMaTHYEeCKOro aHanuza, 10 kimacc/
Mep3znsak A.I'., Homuposckuii JI.A., ITonsikoB B.M.; moa pegakiueit
[Tononwsckoro B.E., O6miecTBo ¢ orpaHu4eHHON OTBETCTBEHHOCTHIO
N3narensckuii ieHTp « BEHTAHA-I'PA®»; AkiinonepHoe o0I1eCcTBO
«3narensctBO «IIpocBemenue»

* Maremaruka. Anrebpa 1 Hayajla MaTeMaTUYeCcKoro aHanusa, 11 kmacc/
Mep3znsik A.I'., Homuposckuii I.A., ITonsikoB B.M.; noa penakiueit
[Toponbckoro B.E., O0miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckmii meaTp « BEHTAHA-I'PA®y; Axkninoneproe 001ecTBO

«M3parensctBO «IIpocBemieHne

METOANYECKHUE MATEPUAJIbBI U151 YAUTEJA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://fipi.ru/, http://school-collection.edu.ru/catalog/
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[lokyMeHT noanucaH v nepesaH yepes onepatopa 340 AO «[1O «CKb KoHTyp»

OpraHu3aums, COTpyAHMK [loBepeHHOCTb: per. Homep, nepnos, — CepTudukaT: cepuitHblii Homep,  [lata v Bpema nognuncaHns
NENCTBIA 1 CTaTyC nepuoz AencTena
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Kyxaperkosa MpuHa HukonaesHa,
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