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IMNOACHUTEJIBHASA 3AIINCKA

VY4eOHsiii Kypc «Anrebpa M Havaga MaTeMaTHUECKOTO aHAIHM3a» SIBISETCA
OJIHUM M3 Haubojee 3HAYMMBIX B MIpOorpaMMe CpeaHero oOuiero oOpa3oBaHwUs,
MOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIEeYMBaET WHCTPYMEHTAIbHYIO 0a3y Iuis
U3yUEHUSI BCEX E€CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpakTHOE MBIIICHHE 00y4YalouIuXcs Ha ypOBHE, HEOOXOAUMOM
I OCBOCHUSI HHPOPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JAPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BAIOT
YHHUBEPCAIBbHBIM SI3BIKOM COBPEMEHHOH Haykw, KoTopas (HOopMyIHpyeT CBOU
JOCTH)KEHHS B MaTeMaTHIeCKO dopMme.

VYuebnpIll Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBacT
OCHOBY [IJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMUHU, OWOJIOTHH,
NOHUMaHUSI OCHOBHBIX TEHJICHINI pa3BUTHs YKOHOMUKH M OOIIECTBEHHOMN XKU3HHU,
MO3BOJISIET OPHUEHTUPOBATHCS B COBPEMEHHBIX HU(PPOBBIX M KOMITBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM KM3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMU alreOpbl M MAaTeMaTHYeCKOrOo aHalii3a pa3BUBAET
YMEHUE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTb HCTUHHOCTB, JIOKa3bIBAaTh
YTBEPKJIEHUSI C TIOMOIIBIO UHAYKIIMU W PACCY>KJIaTh JEIYKTUBHO, MCIOJIb30BATh
00001IeHNe M KOHKpEeTH3aluio, a0CTparupoBaHWE U AaHAJOTUIO, (OpPMHUpPYET
KpPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone uzyuyenus yueGHoOro kypca «Anredbpa M Hayajla MaTeMaTH4YE€CKOIrO
aHanu3a» OOyYarolIMecs: MOJTY4YalOT HOBBIM OIBIT PEIICHUs TMPUKIAJHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peaslbHbIX CHUTYyaIluH,
UHTEPNPETALMA  TIOJYyYCHHBIX  PEIICHHWM, 3HAKOMSTCA C  NpUMEpamMu
MaTEMaTUYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMU U UX aBTOPAMH.

VYyeOHblli Kypc 00JaJaeT 3HAYMTENIbHBIM BOCIUTATEIBHBIM MOTEHIIUAIIOM,
KOTOpBIM peanu3yeTcss Kak uepe3 Yy4eOHbId MmaTepual, CIOCOOCTBYIOIIMIA
(GbOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M uyepe3 cneuuduky ydeOHOM
NEeSATENbHOCTH, TpeOyroumeld MNpoAOHKUTENbHOW KOHLEHTpPAllMd BHUMAaHUA,
CaMOCTOATENIHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3yJbTar.

B ocHoBe wmeroamku oOyueHus anreOpe W HayajlaM MaTeMaTHYEeCKOTro
aHaJM3a JEXKHT JACSITebHOCTHBIN MPUHITUT O0YUYCHHSI.

B crpykrype yuebHOro kypca «Anrebpa W Hayajla MaTeMaTHYE€CKOTroO
aHaJIM3a» BBIACIEHBI CIEAYIONINE COJAepKATEIbHO-METoAnUecKne TuHun: «Yucna
U BeIYHCIeHUs», «DyHKIIMN U Tpadukn», «YpaBHEHUS U HEpPaBeHCTBa», «Hauama

nokyMenT ARG EURGEOEcs-RHAIN3a», «MHoXecTBa M JIoTMKa». Bce  OCHOBHbIE
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COJIEPKATEIbHO-METOAMYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHero ooOmero oOpa3oBaHUs, €CTECTBEHHO OTOJIHS
Apyr Ipyra U MOCTENEHHO HACHIIAsCh HOBBIMU T€MaMH M pasjenamu. JaHHbIH
y4yeOHBII KypC SBISIETCS HWHTErpaTUBHBIM, IIOCKOJbKY OObEAMHSAET B cebe
coJiep)KaHUE HECKOJbKMX MAaTEMaTUYECKUX JTUCHUIUIMH, TaKMX Kak anreopa,
TPUTOHOMETPHS, MAaTEMATHUECKUN aHAIIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. Ilo mepe Toro kak oOydaromiuecsi OBJaJeBarOT Bcé Ooiee
IIMPOKUM MaTEMaTHYECKHM arapaTroM, Y HUX MOCJIeI0BaTeIbHO (GOpMUPYETCS
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyld MOJENb pealbHOU
CUTYyaIlH, IPUMEHSATHh 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTo Kypca, IUIs
pEIICHUsT CaMOCTOSITENTFHO C(HOPMYITMPOBAHHONW MaTeMaTHIECKOW 3a/laud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxkarenpHO-MeTOIMYECKas: JUHHS «UMCla W BBIYMCICHUS) 3aBEpIIacT
(dopMupoOBaHHE HABBIKOB MCIIOJIB30BAHMSI ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI'0 0011ero oopa3oBanus. Ha ypoBHe cpeaHero oOriero
oOpa3zoBaHus 0co0oe BHUMaHue  yJessieTcss  (POPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE PAa3THMUHBIX
dopMm 3amucu uyKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCIICHHSI, OLIEHWBATh UYUCIIOBBIC BBIpaXXCHHS, paboTaTh C MaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBAa HATYpaIbHBIX, IEIBIX,
paloHaIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJIoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My CIHenu(pUIeCKue 3aJayd ¢ Olepaluu: JAeJeHUe Haleno,
OTIEpUPOBAHUE OCTATKAaMH Ha MHOXKECTBE IIENBIX YHCEN, OCOObIe CBOWCTBA
paIoHaIbHBIX U UPPAIMOHATBFHBIX YHCEN, apu(METHUIECKHIE OIMEpaIii, a TaKxKe
U3BJICUCHNE KOPHS HATypalIbHOW CTENEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTenTbHOMY paCIIMPEHUIO Kpyra HCHOJB3YEeMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSIMHU MX NMPUMEHEHUS Ul PEIICHUS Pa3IUYHbIX 3ajad
dopmMupyeTcsi mpeaCTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKu U €€ PO B
IOCTPOEGHUU MOJIENIEH PEeaNbHOrO0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETU3aIIHsL.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peaIM3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YPOBHE CpeaHEero oOmiero oOpa3oBaHUs, MOCKOIBbKY B KaXKJIOM
pasnene IlporpamMmbl HpenryCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroulecs OBJAJEBAIOT pPa3IMYHBIMM METOJAMU  PEIICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UCCIIEJOBAHUN (YHKIMHM C MOMOILBIO MPOU3BOJHON, NMPU PELICHUH MPUKIAJIHBIX
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3aJla4 M 3aJa4 Ha HaXOXKJIeHuEe HauOOJbIINX U HAMMEHBIIUX 3HAUYECHUN (PYHKIIHU.
JlaHHas copepkaTenbHas JIMHUS BKIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBIMOJHATh  pacuérel 10  (opmynaM, mNpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALMOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHUH, a TaKK€ BBIPAKECHHI,
COJIepKallMX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO airedpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIbHEWINEEe  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOrO MBILUIEHUS OOy4arouuxcs, (pOPMHUPYIOTCS HaBBIKU JE€IyKTHBHBIX
paccyxaeHudd, paboTbl €  CHUMBOJBHBIMM  (opMamMH,  IPEICTaBICHUS
3aKOHOMEPHOCTEH M 3aBHCHUMOCTEM B BMJI€ PAaBEHCTB U HEpPABEHCTB. Ausredpa
npepiaraeT 3(Q(EeKTUBHbIE HWHCTPYMEHTHI JUISl PpELICHHUsS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJa4, HaIJIAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH Kak
A3bIKa HAYKH.

CopnepxarenbHo-MeToauueckass JuHUS «DyHkuMM U Tpa@uKu» TECHO
HEepeyIeTaeTcs ¢ APYTMMHU JMHUSIMHM Y4YEOHOIro Kypca, HMOCKOJBKY B KAaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHow,
MIOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHUE (DYHKLUMI Uil pElIeHUs 3aJad U3 JIPYyruX y4eOHbIX
IPEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHYECKUM aHAJIH30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynaensiercss (GOpMHPOBAHUIO YMEHUsSI BhIpaKkaTh (GOpMYyIamMH 3aBUCHUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JTMHUN HalleJICH Ha pa3BUTHE YMEHUI
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTHYECKOU, rpaduueckoil u cioBecHoM. Ero usyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Havana MaTeMaTHYecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MaTeMaTHYECKHX, TaK U NPUKIAJAHBIX 3a/ad,
JOCTYMHBIX OOYYaoOIUMCS, TaK KaK Y HHMX TMOSBISETCS BO3MOXHOCTH CTPOHUTH
rpaduKH CIOXHBIX (YHKLIMHA, OMPENeNiaTh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TmpoueccoB. JlaHHasg conep)karenbHas JUHUS OTKPBIBAET HOBBIE
BO3MOXXHOCTH TOCTPOEHUS MAaT€MaTHYECKUX MOJIENE pealbHbIX CUTYyalHid,
NO3BOJISIET HAXOOUTh HAWJIydyllee pEIICHHWE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTrO
aHaiM3a CIocOOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (POPMaIbHO-IOTUUYECKOTO U
KPEaTUBHOI'O MBINUICHUS, (POPMHUPOBAHMIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaKT O
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BBIIAIOIINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U 00 X aBTOpax.

ConeprkarenbHO-METOAUYECKass TUHUS «MHOXXECTBa U JIOTHKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaraloT HaumOoJiee YHUBEPCAIbHBIA SI3bIK, OOBEIUHSIONINI BCE pa3/eibl
MaTeMaTUKU W €€ NPWIOKEHUH, OHU CBA3BIBAIOT pPAa3HbIE MAaTEeMAaTHYECKHE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHMMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTeMaTUKU M UCIOJIb30BaTh €0 ISl BHIPAXKEHUS CBOMX MBICIIEH.
Jpyrum BaXKHBIM TPU3HAKOM MaTeMaTHUKW KaK HAyKd CIEIyeT TMpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKH CIOCOOCTBYET PAa3BUTHUIO JIOTMUECKOTO MBIILIEHUS
oOy4Jaronmxcs, mo3BOJIIET UM CTPOUTHh CBOM PACCY>KIEHUS Ha OCHOBE JIOTHUECKUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIICHHUS.

B yuebHoM kypce «Anrebpa U Hayaja MaTEMaTHYECKOTO aHaIU3a»
MPUCYTCTBYIOT OCHOBBI MaTeMaTHYECKOrO0 MOJEIUPOBAHUS, KOTOpPHIE MPU3BAHbI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENECH peaibHbIX
CUTYyallUid, HWCCIEAOBAHMS H3TUX MOJENEH C TOMOLIBI0 ammapara airedpbl u
MaTEeMaTHYEeCKOr0 aHajin3a, WHTEPIPETAINU TOJYYEHHBIX pe3ysibTaToB. Takue
3a/1aHusl BIUIETEHBI B KQXK/IbIN U3 pa3esioB MPOTpaMMBbl, MTOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCHOJIb3YeTCd IJis pelleHusl MpUKIaAHbIX 3anad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOIB30BaTh  AHAJIOTUIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEMICHUS TMPUKIATHBIX 33134
OpraHu3yeTCsl B IPOLIECCE N3YyUYEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

Ha wusydyenne yueOHOTO Kypca «AnreOpa W Hayala MaTeMaTH4YECKOTO
aHanu3a» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Hejaeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).
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COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie uyucna. OOBIKHOBEHHBIE M JECATHYHBIE JPOOH, MPOLECHTHI,
OeckoHeuHble mepuoguueckue apodu. Ilpumenenue npobeil ¥ MPOLEHTOB JUIS
peLIeHUs IPUKIAJHBIX 3a1a49 U3 Pa3JInYHbIX OTPACIIEH 3HAHUW U PEAIbHOW KU3HH.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud C  JAECUCTBUTENbHBIMM  4uciaaMH.  Moaynb
JNEUCTBUTEIBHOTO Yncia U ero cBoictBa. IIpulnmkEéHHbIE BBIYUCIIECHUS, ITPaBUIIa
OKPYIVICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

Crenenp c¢ uenbiM nokaszareneM. buHom Herotona. Hcenonb3oBaHue
noaxosel GopMbl 3aMCH IEHCTBUTENBHBIX YACET AJIS PEIIECHUS TPAKTUYECKUX
3a/1a4 U NPEJCTaBICHNS JaHHBIX.

ApudmMeTnyecknii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

Crenenp C palMOHAJbHBIM IIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

Jlorapudm uymcna. CpoiicTBa norapudma. JleciTuuHble W HaTypaJlbHbIE
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 ypaBHEHUS W ypaBHEHHUsA-CIEeACTBUA. HepaBeHCTBO,
pelIeHNE HEPABEHCTBA.

OCHOBHBIE METOJbI PELICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEpPEMEHHOMW. JleleHne MHOrodseHa Ha
MHOIrO4J€H ¢ ocrarkoM. Teopema be3dy. MHOrowiensl ¢  LEIbIMHU
kodddunmentamu. Teopema Buera.

[IpeoOpazoBanus YHCIOBBIX BBIPAXKEHUN, COJIEPKAIINX CTETICHH U KOPHHU.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METObI peleHns
UPpaLMOHAIbHBIX YPaBHEHUIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpaXKEHUH, COACPKALTUX JTOTapU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue

Toomerr AR HOMETRHYECKIX BBIp@KEHUN. PellieHre TPUTOHOMETPUYECKUX YPABHECHU M.
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Pemenne cucrtem nMHENHBIX YypaBHEHMH. Marpuia CUCTEMBbl JIMHEHWHBIX
ypaBHeHui. Onpenenutenb MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYCHHUS, IPUMEHEHUE ONPEICIUTENS U PELICHHUS
CHUCTEMbI JIMHEMHBIX YypaBHEHUW. PemieHune npukiagHelXx 3a4a4 € [OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUW. lcciienoBaHue DOCTPOEHHOW MOJEIH C
MIOMOIIBIO MATPUIL U ONIPEACTUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
yYpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/lad U3 Pa3Iu4HbIX oOJiacTeld HayKM M peabHOU
KU3HU.

DOyHKUMH U TPaPuKH

Oyukuus, crnocoObl 3aaanus (yHkuuu. B3aumMHO o00paTHbie (QYyHKIMH.
Komnoszunust @ynkuuit. I'paduk  pyHkiuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

Ob6nactp omnpeneneHus 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkumm.
[TpomexyTku 3HaKomocTosiHCTBa. YETHbIE U HEeUETHBIE PyHKIMU. [lepuoanueckue
¢yakuu. [IpomMexXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl M MHUHHUMYMBI
dbynkuun. Hanbosnpiiee u HauMeHblliee 3HaueHus GyHKIIMU Ha TTPOMEXKYTKE.

Jluneiinasi, kBaJpaTudHass W JPOOHO-IMHEHHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIEIOBAaHUE U TOCTPOEHUE UX IPaPUKOB.

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OW CTEeNeHW Kak (yHKUIMH OOpaTHOU
CTENIEHU C HATypaJIbHBIM [TOKa3aTeJIEM.

[loka3zarenbHass u jorapupmMuyeckas (yHKUMU, UX CBOWCTBA U TIpaPUKU.
Hcnonb3oBanue rpa@ukoB GyHKUNNA IS peIICHUs YpaBHEHUM.

Tpuronomerpuyeckas OKPYKHOCTb, ONpPEAEIECHUE TPUTOHOMETPHUUECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

@DyHKIMOHAJIBHBIE 3aBUCUMOCTH B pEalbHBIX IMpoleccax M SBICHUSX.
I'pacduxm peanbHBIX 3aBUCUMOCTEN.

Havana MmareMaTH4eCKOro aHaJmM3a

ITocnenoBaTeabHOCTH, CIIOCOOBI 3aJaHMs IOCJEIOBaTeIbHOCTEH. MeTton
MaTeMaTH4YECKON WHIYKIUH. MOHOTOHHBIE " OrpaHUYCHHbBIC
[I0CJIEOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuueckas nporpeccuu. beckoneuno yObiBaroIas
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOLIEH reOMETpHUUECKON
IPOTrpeccu. JINHENHBIN U 3KCHOHEHIMAIBHBIN pOCT. Yncno e. Dopmyiia CII0KHBIX
OpoLEHTOB. Mcronb30BaHWE MPOrpeccuy JUlsl PELIEHHs peajbHBIX 3aJad
IPUKJIAJHOIO XapaKTepa.

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO
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HenpepreiBHble (yHKIIMM W uX cBoicTBa. TOYkM pa3ppiBa. ACHMITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMHA HEMPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie PyHKIMU. Onpesenenne, reoMeTpUIeCKIil 1
(U3UYECKHUI CMBICI POU3BOHON. Y paBHEHUE KacaTeIbHOU K rpaduKy GyHKIIUH.

[IpousBomHble  37MeMeHTapHBIX  (QyHKuWi.  [Ipom3BojmHass ~ CyMMBI,
MIPOM3BEICHUS, YACTHOTO U KOMITO3UIIUU (PyHKITHH.

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXXECTBaMU M WX CBoWcTBa. JluarpamMmsl
Oitnepa—Benna. IIpumeHeHHME TEOPETUKO-MHOXKECTBEHHOTO — ammapara s
OTMHUCaHUsI peajbHBIX MPOLIECCOB U SIBJICHWH, MPU PEIICHUU 3ajlady U3 JPYrux
y4eOHBIX MPEAMETOB.

Onpenenenue, TeopemMa, CBOMCTBO MaTEeMaTUYECKOTO OOBEKTa, CIEICTBHUE,
JI0KA3aTeNIbCTBO, PABHOCUJIbHBIE YPABHEHHS.

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), octatkoB 1o Moayinto, anropurMa EBkiuaa uis pemeHus
3a/1a4 B 1EJIBbIX YHCTAX.

KommnekcHble uucna. AnreOpanyeckass M TpPUTOHOMETpUYEcKas (OpMbI
3alUCU KOMIUIEKCHOTO 4Hcia. ApU(pMETHYECKHE OIepauuud C KOMIUIEKCHBIMHU
yucinamu. M300pakeHHe KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. KopHu N-oii cTeneHn u3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMIUIEKCHBIX YMCEN ISl PEIICHUs] (PU3NYECKUX U TEOMETPUUECKUX 3a/au.

YpaBHeHUS U HEPABEHCTBA

CucreMa H COBOKYIHOCTb YPaBHEHUH W HEPABEHCTB. PaBHOCHIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIE/ICTBUSI. PaBHOCUIIbHBIE HEPABEHCTBA.

OT6op  KOpHEH  TPUTOHOMETPHUYECKHMX  ypPAaBHEHHH C  TMOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PelieHre TpuroHoMeTpuueCKuX HEPaBEHCTB.

OcCHOBHBIE METOJABI PEIICHUS TIOKA3aTCIbHBIX H  JIOTAPUPMUIECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PEIICHUS] UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJBl PEIICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UpPpalMOHATBHBIX, TOKA3AaTEIbHBIX U JOTAPUPMUIECKUX YPAaBHEHUM.

VYpaBHEHUS, HEPABEHCTBA U CUCTEMBI C MTApaAMETPAMHU.

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO
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[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYEeCKUX 3aJady M 3ajJad M3 pas3iu4HbIX oOJacTell HayKu U peaibHOU
YKU3HH, NHTEPIPETALMS [IOJYyUYEHHBIX PE3YJIbTaTOB.

DOyHKUMH U TpaPukn

I'padpux kommosurmu ¢Gyukumii. ['eomerpudeckue o0pa3bl ypaBHEHUU H
HEPABEHCTB HA KOOPAMHATHOM IMJIOCKOCTH.

Tpuronomerpruyeckue QPyHKIMH, UX CBOMCTBA U TpadUKy.

I'paduueckne meTonpl pelieHus ypaBHEHHM M HepaBeHCTB. [ 'paduueckue
METObI PEUIEHU 33724 C MapaMETPAMMU.

Ucnonb3zoBanne rpapukoB (QYHKIMI A8 HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HMKAIOT MPH PELICHUU 3aJlad U3 APYTUX YYEOHBIX
PEIMETOB U PEAIbHOU KU3HH.

Havana maTeMaTH4ecKOro aHajm3a

[IpumeneHne nMpou3BOJHON K UCCIEA0BAHHUIO (DYHKIMI HA MOHOTOHHOCTH M
sKkcTpeMyMmbl.  HaxokaeHue — HauOonbIIero M HAaUMEHBIIEro  3HAYEHUM
HENpPepbIBHON (YHKIIMU HA OTPE3KE.

[TpumeHeHue NPOU3BOJHOM JUISI HAXOXKJEHUS HAWIYUIIEero pEIlIeHUs B
OPUKJIAJAHBIX 3ajadax, JUisl OINPEJENeHHs] CKOPOCTH W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOMCTBO IepBO0oOpa3HbIX. IllepBooOpasHbie
aneMeHTapHbIX QyHKuMi. [IpaBuia HaxoXaeHUs TEpBOOOPA3HBIX.

WNHrerpan. I'eomeTpuueckuii CMBICII UHTETpaa. Brruncnenne
omnpenenéHHoro uaTerpana no gopmyne Hetotona-Jletbuuiia.

[IpumeHeHne wHTErpana s HaxOXKJIEHUs IUIOAAel MIOCKuX (uryp u
00BEMOB T€OMETPUUECKHUX TET.

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE pEATbHBIX TPOIECCOB ¢ MOMOUIbI0 U depeHInaTbHbIX
YPaBHEHHM.

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO
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INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIMHA O0YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aMMOJICMCTBOBATh C COLUMAIBHBIMU HMHCTUTYTAMH B COOTBETCTBUUM C HX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JTOCTHUKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKON MAaTEMaTUUECKOM IIKOJIbI,
UCIIOJb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHsSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3TUYECKOrO MOBEACHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JUYHOIO BKJIa/Ia B MOCTPOEHUE YCTOWYMBOIO OyyIIEro;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHUE K MHUpPY, BKIKOYAS 3CTETUKY MATEMATHYECKUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pu3nvecKoro BOCIIUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
MHTEpECcax 3I0pOBOT0O U 0€30MacCHOT0 00pasa KM3HU, OTBETCTBEHHOE OTHOIIICHHUE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIILHOM JEATENBHOCTHIO;

6) Tpya10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpeC K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD

[IOKYMEHT n?p%%}(ﬁ%}%ﬁﬁo%?@ﬁ%%w M PCaIM30BBIBATH COOCTBCHHBIC JKHU3HCHHBIC ILIAHBI,
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TOTOBHOCTh M CHOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa30BaHHI0 U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOpPMUPOBAHHOCTh  JKOJIOTMYECKOW  KYJIbTYPhbl, ITOHHUMAaHHE BIUSHUS
COIMAJIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHUE MPHUPOJTHON M COIMATIBLHOMN
Cpeibl, 0CO3HAHHUE TII00AIBHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM, OPHCHTALIHS
Ha TIPUMCHCHHEC MAaTEMaTWYSCKMX 3HAHWW JUIS pPEHICHWS 3a7ad B 00JacTH
OKpYXKalollel Ccpepl, IUIAHUPOBAHUE IIOCTYIIKOB W OIEHKHM HX BO3MOXHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  NPAKTUKH, IOHUMaHUE
MaTEMaTHYCCKONH HayKd Kak cQepbl YeTOBEUECKOW JESITCIbHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEeMaTHYCCKON KyIbTYypOod KaK CpPEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYI W HCCICIOBATEIBCKYIO JIEATEIbHOCTh
WHIVNBUAYAJIHHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jornueckue aeiicTBus:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHUYCCKHUX
OOBEKTOB, TIOHSTHH, OTHOIICHUH MEXAy TMOHATUAMH, (HOPMYTUPOBATH
OTIpeJICICHNS TIOHATHH, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KIacCHU(UKAIUH,
OCHOBaHWS JIJ1s1 0000IIEHNS U CPAaBHECHHUSI, KPUTEPUHU TTPOBOIUMOTO aHAIN3a;

BOCIIPHHUMATh,  (OPMYJIUPOBaTh W  TPEOOPa30BBIBATH  CYKIICHUS:
YTBEPAUTEILHBIC ¥ OTPUIIATECIIbHBIC, EAMHUYHBIE, YaCTHBIC M OOIIHE, YCIOBHEIE,

BBISIBIISITh MATEMATHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TTPOTUBOPECUHSI
B (hakTax, JMaHHBIX, HAOMIOEHUAX W YTBEPKACHHSIX, MpEJIaraTh KPUTESPUHU IS
BBISBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHUN, YMO3aKIIOUCHHH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEIIBHO JI0KA3aTeIbCTBA MATEMATUUECKUX YTBEPIKICHUMA
(mpsiMBIE U OT MMPOTHBHOTO), BRICTPAUBATh apTyMEHTAITUIO, PUBOAUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYKICHHS 1 BBIBO/IBI;

BBIOMpaATh crmocod pereHust y4eOHOM 3amaud (CpaBHUBATH HECKOJBKO
BApUMAHTOB  pelIeHHUs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM

nooment MRS TRERGTEHR BRIS TCHHBIX KPUTEPHCE).
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ba3zoBble uccienoBareJbcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynrpoBaTh  BONPOCH,  (UKCHUpYIOIIME  MPOTHUBOpEYUE,  MpodIeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTHuuecKoro 00beKTa, sIBJICHUS, MPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOIECCAMU;

CaMOCTOATENHHO (OPMYIHPOBATH OOOOIICHUS W BBIBOJABI IO pe3yibTaTam
NPOBEIEHHOTO  HAOJIONEHUsI, MCCIENOBaHUSA, OLEHUBATh  JOCTOBEPHOCTD
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U 000OIICHHI;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHUE TMPOIECcca, a TaKKE BBIJIBUTATh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBJIATH JACPUIIUTEI WHOOPMAIUHU, TaHHBIX, HEOOXOAMMBIX I OTBETa Ha
BOIIPOC U JIJIsl pEIICHUS 3a1a4H;

BBIOMpATh WH(OOPMAITUIO U3 UCTOYHUKOB PA3JIMYHBIX THUIIOB, aHAJTU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh HH(POPMAIIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUyueCcKy;

OIICHUBATh HaJEKHOCTD uH(popManu o CaMOCTOSITEIIbHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHUKAaTHBHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiicTBHUS

OOmenue:

BOCIIPHHHMMATh U (POPMYJIMPOBATh CY)KJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M TUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PEIICHUS 3a/ayd,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJIEHHUS 3a/IaBaTh BOIIPOCHI IO CYIIECTBY OOCYXIaeMOH TEMBI,
npoOJIeMBl, peliaeMOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSMU IPYTHMX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3JIMuMe M CXOJICTBO TO3HWIMH, B KOPPEKTHOH (opme
(GbopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

MIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOopMaT BBICTYIUICHHUS C YYETOM 3a1ad
IIPE3EHTAIMN U OCOOCHHOCTEH ayUTOPHUH.

HOKYMEHT O/J':ﬁcmg&ygw&gﬂ%&wsepcanLHble y4eOHbIe 1eiicTBUS
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Camoopranuszanus:

COCTaBJIATh IJIaH, aJITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh COCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BapUaHThl PEIICHUN ¢ Y4ETOM HOBOM MH(pOpMaLuy.

CaMOKOHTPOJIb, 3MONMOHANbHBIN HHTEJVIEKT !

BJaJeTh  HABbIKAaMM  TIO3HABATEIbHOM  pedieKCMH  KakK  OCO3HAHUS
COBEPILIAEMBIX JECUCTBUI U MBICIUTENbHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKH, CAMOKOHTPOJISI TpoIlecca M pe3ysbTara pEIICHHs
MaTeMaTHYEeCKOH 3a1auH;

NPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE PE3yJIbTaTa LEIH U YCIOBUSAM, OOBSCHATh MPUUUHBI
JOCTHXKEHHUS WM HEJIOCTHXKEHUS Pe3yJIbTaTOB JESTEIbHOCTH, HAXOJUTh OLIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHJMBHUAYaTbHOU
paboThl mNpU pEeHIeHUWH Y4YeOHbIX 3aja4, MPUHUMATh 1E€Jdb COBMECTHOMU
NEeSATENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOM pPabOThl, pacrpeacisiTh
BUJIbI palOT, JOroBapuBaThbCs, OOCYXAAaTh TIPOILIECC U pe3yiabTaT pabdoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJICH;

y4acTBOBATh B IPYMIIOBBIX (popMax paboThl (00CYXIEeHHs, OOMEH MHEHHIA,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK YacTb pabOTBl U
KOOPJIMHUPOBATh CBOU JECUCTBUS C JPYTMMH YJI€HAMU KOMAaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kiacce 0Oy4aromUWCS TOJYYHT CIETYIONTUE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAII3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JpoOb, TMPOIEHTHI, UPPAIUOHATBLHOE YHCIO, MHOXECTBA
pPaLMOHAJIBHBIX U JICCTBUTENBHBIX YUCEIl, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

OPUMEHSITh JIpOOM W TPOINEHTHI JJIs PEIICHUS NPUKIAJHBIX 331ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUM U PEATIbHOW KU3HU;

MPUMEHSTh MPUOTIKEHHBIC BRIUUCIICHUS, TIPAaBUJIa OKPYTIICHUS, IPUKUIKY U

poment RSl R BT AICTICHIA;
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CBOOO/IHO ONEpUPOBATh IOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
IIPAKTUYECKUX 3a/1a4 U IPEACTABIICHUS JAHHBIX;

CcBOOOJIHO OIEpUPOBaTh MOHATHUEM: apU(PMETUYECKUN KOpPEHb HATypajibHOU
CTEIICHU;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKA3aTENEM;

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

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

ONEPUPOBATh MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHUsSI U HEPABEHCTBA:

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

OPUMEHSTh PAa3JIUYHbIE METOJbl PELIEHUsS pPaUUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C IeJbIMA KO3(p(UIHMEHTaMH, KOPHU MHOTOYJIEHA, NPUMEHSThH
JIEJIEHUE MHOTOYIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISL pELLICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENb MATpULBl 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCIIOJB30BaTh CBOWCTBA ONpENENUTENs 2 X 2 JUIsi BBIYMCICHHUS €r0 3HA4YCHUS,
IPUMEHATh ONPENCINUTENN [UIl PEUIEHUS CHCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
MCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOLIBIO MATPHULl U OIPEIEIUTENEH,
VHTEPIPETUPOBATH ITOJyYECHHBIA PE3YyJIbTaT;

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;

CcBOOO/IHO ONEpUPOBaTh MOHATUSAMHU: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
norapuMuUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOILBbIO PAaBHOCHIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO
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IPUMEHSATh OCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIbI AJIsl peoOpa3oBaHuUs
TPUTOHOMETPUYECKUX BBIPAKECHMUIA;

cBOOOJIHO ONepUpoBaTh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HeoOXoAuMble  (OpPMYJbl Uil  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUI;

MOJICIUPOBAaTh pEabHbIE CHUTyallMd Ha S3bIKE airedpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHs, HEPAaBEHCTBA [0 YCJIOBUIO 3aJauyd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHkuuu U rpapukn:

CBOOO/IHO OIEpUPOBATh NOHATUAMU: (QPYHKILMS, CIOCOOBI 3aaHus (pyHKLHUH,
B3aUMHO oOOpaTHble (QYHKIMH, KoMMo3ulus GyHKIMM, rpaduk (yHKIUH,
BBITIOJTHSTH dJIEMEHTapHBIC MTPeoOpa3oBanus rpadukoB QyHKIUH;

CBOOOJTHO OIEPUPOBATH MOHATHSAMHU: OOJACTh ONpPENETICHUS U MHOMXKECTBO
3HaYeHUH QYHKUNHU, HYJIU QYHKIUH, IPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CcBOOOMHO OMEpUPOBATH TMOHATHAMH: YETHbIE M HEYETHBIE (YHKIIUH,
nepuoandeckrue QyHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBbl (YHKLIMHM, HauOOJblIee KW HauUMEHblLIee 3HaueHue (QyHKIMH Ha
IPOMEKYTKE;

cBOOO/IHO OTNEpPUPOBATh MOHATUSAMU: CTENEHHAs (YHKIHS C HATypajJbHBIM U
[eNBIM TIOKa3aTesneM, Tpaduk CTenmeHHOW (YHKIMU C HaTypaldbHBIM U IIEIBIM
nokasaresieM, rpauk KOpHsS N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEHH C
HaATypaJbHBIM MTOKa3aTeJeM;

OTIEpUpPOBATh TOHATUAMHU: JIMHEWHAs, KBaJpaTHYHas U JPOOHO-TMHEWHas
(GyHKIMH, BEITOTHATH JIEMEHTAPHOE MCCIIEI0OBaHUE U TOCTPOCHUE UX IPa(HKOB;

CBOOOJHO ONEpPUPOBATh MOHATUSMU: IOKas3aTelbHas M Jiorapudmuueckas
(yHKIMHU, UX CBOMCTBAa M TIpaUKH, KUCIOJIB30BATh MX TpapUKHA JUIS PEIICHHS
YPaBHEHHU;

cBOOOIHO OMEpUPOBATH TOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYXHOCTb,
orpezeNeHue TPUTOHOMETPHUUECKUX (YHKIIMI YUCIOBOTO apryMEHTa;

UCTIONb30BaTh rpaduku (YyHKIUH Ui HCCIEJOBAaHUA TPOIECCOB H
3aBHCHUMOCTEM IpU pEUIeHUH 3a7ad U3 IPYruX y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpaXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXK/y BEJIHMUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apuMeThyecKkas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEUHO yObIBaroLasi reoMeTpuuecKas mporpeccus, JMHEWHbIN U
HKCHOHEHLUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEACTAaBICHUE
O KOHCTaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJsl PELIECHUS peallbHbIX 3a/ad MPUKIATHOTO
XapakrTepa;

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO
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CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TIOCIIEI0BATEILHOCTD, CIIOCOOBI 33/ TaHMUSI
MOCJIEI0BATENIbHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE MOCIEIOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKIECHUS MATEMAaTHYECKOrO aHalu3a KakK aHajn3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO ~OMEPUPOBATH TMOHATUSAMH: HENPEpPbIBHbIE (YHKIUU, TOUYKH
paspbiBa rpaduka QyHKIMHA, aCUMOTOTHI I'paduka (HyHKIUH;

CBOOOJTHO OIEpUPOBATh MOHATHEM: (GYHKIIUS, HENpEepbIBHAs Ha OTPE3Ke,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIIMH JJIs pEIICHUS 3a/1a4;

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

BBIYUCIIATH MTPOU3BOJHBIE CYMMBI, MPOU3BEJICHUS, YACTHOIO U KOMIIO3ULIUH
JIBYX (DYHKIIMM, 3HATh MPOU3BOAHBIC JIEMEHTAPHBIX (PYHKITUA;

WCIIOJIb30BaTh T€OMETPUUYECKUN M (PU3UYECKHN CMBICT TPOU3BOJHON s
pelieHns 3aad.

MHoxecTBa M JIOTHKA:

CBOOOJIHO  ONEpUpPOBaTH  TMOHATUSAMH: MHOXKECTBO, ONEpalid  Haj
MHOXECTBAMU;

HCII0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN ammapar JJis ONUCAHUs PeaTbHbIX
MIPOLIECCOB U SIBJIICHUH, PU PEIICHUH 3a]1a4 U3 JPYTUX y4eOHBIX MPEJIMETOB,;

CBOOOJHO ONEPUPOBATH MOHATUAMH: OIpPEACNICHHE, TEOopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMaTUYECKOI0 OOBEKTA, J0KA3aTEIbCTBO, PABHOCHIIbHbIE
ypaBHEHUS 1 HEPABEHCTRA.

K xonmy ob6yuenuss B 11 kjacce oOydaronuics TMOIYYUT CIEAYIOIIHE
IpeAMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a»:

Ymncsia v BBIYUCTICHUSA:

CBOOOJHO ONEpUpPOBATh MOHATHSAMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEIbIX YHUCEN, UCIOJIb30BATh MPU3HAKU ACIUMOCTH
nensix yncen, HOJ[ u HOK HarypanbHbIX yucen Uil pemieHus 3aaad, IpUMEHSTh
anroput™m EBkinaa;

CBOOOJIHO OMNEpPUPOBATh TMOHSATHEM OCTaTKa MO MOJAYIIO, 3alUChIBAThH
HATypaJIbHBIC YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCJIO M MHOYKECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUYECKON (opMe, BBITIOTHATH apu(PMeTHUecKre Oomnepanu ¢ HUMH U
U300pakaTh Ha KOOPJIMHATHOM TMJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO
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CcBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHBIC, MOKa3aTelIbHbIE U
jaorapu(MUYECKUe HEpPaBEHCTBA, HAXOAMTh HMX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX NIEPEXOIOB;

OCYILECTBIATh OTOOp KOpHEW TMpH pEeUIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOO/IHO ONEPUPOBATh MOHATUSIMHU: CUCTEMA U COBOKYIHOCTh ypaBHEHUH U
HEPABEHCTB, PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYIHOCTEH pAallMOHAIbHBIX, HPPALMOHAJIBHBIX, [T0KA3aTEIbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pearb paluHOHAIIbHBIE, VPpALMOHAIIbHBIE, MIOKa3aTeJbHBIE,
naorapuMUyYecKue M TPUTOHOMETPUYECKHWE YPAaBHEHMsI U  HEPABEHCTBA,
COZIepIKaIlIE€ MOJIYJIM U IapaMeETPBhI;

IPUMEHSTh TpaduyecKre METO/bl IJIsl PEIICHUs YPaBHEHUN U HEPaBEHCTB, a
TaKKe 3aJ1a4 C mapamMeTpamu;

MOJIETTUPOBATh pealbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQ)XEHNUs, YPaBHECHMS, HEPABEHCTBA M HX CHCTEMBI IO YCJIOBHUIO 3aJ1ayH,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIENM C HCIOJb30BAHUEM alllapaTta ajireopsl,
VUHTEPIPETUPOBATH ITOJYUYEHHBINA PE3YIIbTAT.

DOyHKUMU U TpaGuKH:

CTpOUTh TIpadUKU KOMIO3UIMU (PYHKIUH C MOMOILBIO 3JIEMEHTAPHOIO
UCCJIEIOBaHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHMH U  HEpPaBEHCTB Ha
KOOPJAWHATHOM IIJIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana mareMaTH4ecKOro aHaJm3a:

UCTIOJIb30BaTh MPOU3BOIHYIO Ul MCCIEA0BaHUS (HYHKIIMH HA MOHOTOHHOCTH
Y DKCTPEMYMBI;

HaXoAUTh HauOOJIbIlIEE U HAUMEHbIIEe 3HaYEHUSI (PYHKLHUN HENPEpHIBHOM Ha
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOAHYIO JUISl HAaXOXKJEHHS HAWIYYIIEero pEIlIeHUs B
OPUKJIaJHBIX, B TOM YHCI€ COLMAIbHO-DKOHOMHYECKHX, 3ajJadyax, Ul
ONpe/ieNICHUs] CKOPOCTH M YCKOpPEHHUs mpolecca, 3aJaHHOTro (opMysol uiu
rpaguKom;

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO
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CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
UHTETpaj, HAXOJWTh TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai no popmyne Hetorona-Jleibuuiia;

HAXOJUTh TUIOMIAJN IIOCKUX GUTYP U 0OOBEMBI TEJT C TOMOIIBI0 UHTETPalia;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemiats MpUKIaJHbIE 3a7a4d, B TOM YHCIIE COIUATBHO-IPKOHOMHUYECKOTO M
(GU3NIECKOro XapaKkTepa, CpeCTBAMH MaTEMaTHIECKOTO aHAJIH3a.

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
n/n NMporpamMmsblI Bcero Kontpoanueie | Mpakruteckue o0pa3oBaTtejibHbIE
padoThI padoThI pecypen
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorousneHnsl. PainoHanbHble ypaBHEHHS U 24 1
HepaBeHcTBa. CUCTEMBI TMHEUHBIX
ypaBHEHUU
) Oynkiun 1 rpapuku. CreneHHas GyHKIUS C 12 1
IEJIBIM TTOKa3aTeIeM
3 Apudmernueckunii KOpeHb N-0i CTETICHHU. 15 1
HppauunoHanpHbIe YpaBHEHHS
4 [TokazarenbHas ¢pynkius. [lokasaTenpabIe 10 1
ypaBHEHUs
5 Jlorapudgmuyeckast QyHKITHS. 18 1
Jlorapudmuyeckue ypaBHEHHS
6 TpUroHOMETPUYECKUE BBIPAKEHUS U 99 1
ypaBHEHUs
[TocnenoBaTenbHOCTH U MPOTPECCUU 10
HenpepsiBable pyHkiuu. [TponsBonnas 20
9 [ToBTOpenue, 06001IeHUE, CHCTEMATH3AIUS 5 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME 136 10 0

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHULUMUNAJNIbHOE KABEHHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE
CEMWYEHCKAS CPEAQHSAS LUKOJIA KOTEJIbHUKOBCKOIO
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11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMpPOrpaMMblI Bcero Kontpoapueie | IMpakruteckue o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue QyHKIUN C TOMOIIBIO 99 1
MIPOU3BOIHON
2 [TepBooOpa3Has U HHTETpas 12 1
3 I'paduiku TpuroHOMETpUUECKUX (HYHKIIHIMA. 14 1
TpuroHoMeTpUIECKUE HEPABEHCTBA
4 HpparnmoHanbHbIe, TOKa3aTeIbHbIC U 24 1
norapuMuyecKre HepaBeHCTBA
5 KomrutekcHble uncia 10
6 HarypanbHble u 11enbie yncia 10
CucTeMBbl paroHaATBHBIX, HPPANMOHATLHBIX
7 MIOKa3aTeNNbHBIX U JIOTapU(PMHUECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenwue, 0000IICHIE, CUCTEMATH3AIIHS 16 9
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO

Jo6oBb ButanbesHa, upekTop

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
CEMWUYEHCKAS CPEAHAA LWKOJIA KOTE/IbBHUKOBCKOIO
MYHULUUNAJIbHOIO PAMOHA BOJITOTPALCKOM OBJIACTM, LlleBuoBa

04.09.25 07:39 (MSK)

CepTudukat 78CD75E87AD61FDFD22F75A8B627A6F6




JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHULUMUNAJNIbHOE KABEHHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE 04.09.25 07:39 (MSK)
CEMWYEHCKAS CPEAQHSAS LUKOJIA KOTEJIbHUKOBCKOIO

MYHULUMUNAJNIbHOIO PAMOHA BOHFOI‘PAACKOVI OBJIACTM, LLleBuoBa

Jo6oBb ButanbesHa, upekTop

CepTudukat 78CD75E87AD61FDFD22F75A8B627A6F6




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
Ne aTa ndposBnIe
n/n Tema ypoka Bceero Kourpoanneie | - Ipakrueckue llalsyqennﬂ (I)lﬁ[()l:lI;OBaTeanme
padoTbI padoThI pecypebi
1 MHOXecTBO, onepaly HajJ MHOXECTBAMU 1
M UX CBOMCTBa
2 Jlnarpammel Diinepa-Benna 1
3 [IpumeHeHne TeoOpeTUKO-MHOKECTBEHHOT O 1
amrapara Jyis peleHus 3a1a4
Panmonansuble uncna. OOBIKHOBEHHBIE U
4 JeCATUYHBIC IPOOH, MTPOLICHTHI, 1
OeCKOHEYHbIE TIepUOINYECKUE IPOOH
Parmonansubie ynciaa. OOBIKHOBEHHBIC U
5 JECATUIHBIC TPOOH, TIPOIICHTHI, 1
OeCKOHEYHBIE TICPUOINYECKUE IPOOH
5 [Ipumenenue apobeit U MPOLIEHTOB AJIs 1
pelieHus: NpUKIaaHbIX 3a1a4
7 [Tpumenenue apodeii U MPOIEHTOB st 1
pelieHus: NpUKIaaHbIX 3a1a4
8 JlericTBUTENbHBIE YKCIa. PallnoHaaIbHEIE U 1
HMppaloHaJbHbIC YUCa
9 ApudmMernueckue oreparuu ¢ 1
JICHCTBUTEILHLIMU YHCIIaMHU
10 Monynb 1eMCTBUTENBHOTO YHACIA U €T0 1
CBOICTBa U AU R
AOKYMEHT ROARCAH SAEKTPOHHOM-HOARMCHIO

MYHULUMUNAJNIbHOE KABEHHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE 04.09.25 07:39 (MSK) Ceptudukat 78CD75E87AD61FDFD22F75A8B627A6F6
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11

[TpubnmxEHHBIC BRIYUCIICHUS, TIPaBHUIIA
OKPYIJICHHMS, IPUKUIKA U OLICHKA
pe3yabTara BEIYMCIECHUN

12

OCHOBHBIE METO/BI PELICHUS LIETBIX U
IpOOHO-PAIMOHAIBHBIX YPABHEHUH U
HEPaBEHCTB

13

OCHOBHBIE METO/Ibl PELICHUS LENbIX U
IpOOHO-pallMOHATIBHBIX YPaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METO/IbI PELICHHUS LEINBIX U
IpOOHO-PALMOHANBHBIX YPABHEHUH U
HEPaBEHCTB

15

MHorousieHbl OT OJJHOU MEPEMEHHOM.
Jlenenre MHOTOWJICHA HA MHOT'OYJICH C
ocraTtkoM. Teopema besy

16

MHorouseHs! ¢ nensiMu Kodddunmenramu.

Teopema Buera

17

Perienue cucreM TUHEHHBIX ypaBHeHI/Iﬁ

18

Pelienue cucreM TUHEHHBIX ypaBHeHI/Iﬁ

19

Marpuua cucTeMbl JTUHEHHBIX YPABHEHUMN.
OnpenenuTenb MaTPUILIbl 2X2, €ro
r€OMETPUYECKNN CMBICI U CBOWCTBA;
BBIYUCIICHUE €70 3HAYCHUS

20

Ornpenenurens MaTPUIIbI 2X2, €T0
TeOMETPUUYECKUIN CMBICT U CBOMCTBA;
BBIYMCIICHNE €r0 3HAYEHUS

21

[Tpumenenne onpenenuTens Ui PEICHHs
CHCTEMBI JINHEWHBIX yPaBHEHUN

1

LIOKYMEHT MOZMMUCAH 3MEKTPOHHON MOAMMCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

CEMMYEHCKASA CPE[HAS LUKOJIA KOTEJIbHUKOBCKOIO
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22

Pelrenue npukiagHpix 3a1a4 C IOMOIIbIO
CHUCTEMBbI JIMHEWHBIX YpaBHEHU

23

Pemenne npukiaaHeIX 3aa4d ¢ IOMOILBIO
CUCTEMBI IMHEHUHBIX YpaBHEHUN

24

Kontponbnas pabota: "PannonansHbie
ypaBHEHUS U HepaBeHCTBA. CHCTEMBI
JMHENHBIX ypaBHEHUN"

25

OyHKIUS, CIOCOObI 3aAaHUs (PYHKIINU.

B3anmuo o6patabie GyHkiuu. Kommosummst

byHKIII

26

I'paduk pyHkmu. JnemMeHTapHbIe
npeoOpa3oBaHus rpadukoB QyHKIUI

27

OO6nacTpb onpeaeneHuss ¥ MHOXKECTBO
3HaueHuil pynkuuu. Hynu Qynkumn.
[TpomesxyTKH 3HaK TOCTOSTHCTBA

28

YérHble 1 HeUETHBIE (DYHKIUU.
[Tepuomnueckue Gpynkuu. [IpomexxyTku
MOHOTOHHOCTH (DYHKIIUU

29

MaxkcuMyMbl 1 MUHUMYMBI () yHKIIHH.
HauOonbiiee 1 HauMeHblee 3HaYeHUE
(GyHKINU Ha TPOMEKYTKE

30

JIuneiinasi, KBagpaTudHas u JpoOHO-
TUHEHHas QYHKIUH

31

DeMeHTapHOe UCCIeIOBaHUE U
MOCTPOEHUE TPaPUKOB ITUX PYHKIIHI

32

DeMeHTapHOe UCCIIEIOBAaHUE U
noctpoeHue rpadukoB ATUX QYHKIUN

1

33

1

CreneHs ¢ eIbIM ITOKa3ateaeM. biHoM

ES

JIORYMEHT TIOATVCAH 3JTEKTPOHHOW TIOATNMCEIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE
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Hrrotona

34

CreneHsb ¢ 1IeI6IM ITOoKa3areiaeM. buaom
Hrrotona

35

CrenenHas GyHKIHS C HATYPAIbHBIM U
nenbIM ImoKaszareneM. E€ cBoicTBa 1 1

rpadpux

36

Kontponbnas padora: "Crenennas
¢ynkuus. E€ coiicTBa u rpagux"

37

Apudmerrueckuii KOpeHb HATYpaIbHOM
CTEIIEHH U ero CBOICTBa

38

ApudmeTnueckuii KOpeHb HaTypaIbHON
CTEIEHH U €ro CBOMCTBA

39

[IpeoOpazoBaHus YHCIOBBIX BRIPAKCHUH,
coJiep KalluX CTENEHU U KOPHU

40

[Tpeobpa3oBaHUs YUCIIOBBIX BRIPAKCHHIA,
COZICPIKALLMX CTEIIEHU U KOPHHU

41

[IpeobpazoBaHUs YHCIOBBIX BBIPAKECHUM,
COZIEPIKAILMX CTEINIEHU U KOPHHU

42

Wppanmnonansubie ypaBHeHUs1. OCHOBHBIE
METO/IbI PEIICHNS UPPALMOHAIBHBIX 1
ypaBHEHUH

43

Uppanmonansusie ypaBHeHusi. OCHOBHBIE
METO/Ibl PEIICHHS UPPALOHAIBHBIX 1
ypaBHEHU I

44

Wppanmonansubie ypaBHeHUs. OCHOBHBIE
METOBI PEILICHUS HPPALliOHAIBLHBIX 1
ypaBHEHU U

45

PaBHOCUIIBHBIE TTEPEXOAET B _pCIICHAN 1

MHACKIO

YMEHT-AOARNCAH S AEKTPOHHOW

n
HOKY M T o4 viCA T XK - ormiovi ogrviCoro

fay

Y,
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UppalMOHATIBHBIX YPaBHEHUN

46

PaBHOCHIIBEHBIE nepexoabl B pCHICHUN

UppalMOHATILHBIX YPaBHEHHM

47

PaBHOCHIBEHBIE MepeXobl B pCHICHUHA

MPPALMOHATIBHBIX YPAaBHEHUI

48

PaBHOCHIIbHBIE TTEPEXO/IbI B PEIICHUH

HMPPALMOHAIIBHBIX YPAaBHEHUN

49

CoiicTBa 1 rpaduK KOpHs N-0i CTETIEHN

Kak ()yHKIIMU OOpaTHON CTENEHH ¢
HaTypaJIbHBIM IIOKa3aTeIeM

50

CaoiicTBa 1 rpaduK KOpHS N-0if cTeneHu

KaK (yHKIIMHM 0OpaTHOW CTENEHHU C

HaTypaJbHbIM I10Ka3aTeIeM

51

Kontponbnas pabora: "CpoiicTBa u rpadux
KOpH# N-oif crenenu. MppannoHaabHble 1 1

ypaBHeHUA"

52

CreneHs ¢ panrOHAJIBHBIM I1OKa3aTCJIEM U

€€ CBOICTBA

53

Crernens ¢ panrOHAJIIBHBIM ITOKA3aTCJIEM U

€€ CBOICTBA

54

Crerens ¢ palrOHAJIIBHBIM ITOKA3aTCJIICM U

€€ cBONCTBa

55

ITokazarenbHas GpyHKIHUSA, €€ CBOWCTBA U

rpaduk

56

Hcnons3oBanue rpapuka GyHKIUN A5

pelIeHus] ypaBHEHU I

57

Ucnonb3oBanue rpaduka GyHKum ais

pelIeHusl ypaBHEHU I

[EEN

HSAE DOHHOA-AOAACKHD.

HCI OOV iogriviCoro

bHOE KASEHHOE OBLLLEOGPA3O0OBATEJIbHOE YYPEXXAEHUE
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IToka3arenbHble ypaBHEeHHsS. OCHOBHBIE
58 METO/IbI PEIICHUSI TOKa3aTEbHBIX 1
ypaBHEHU U
OKazarenbHble ypaBHeHHS. OCHOBHBIE
I1 O
59 METO/Ibl PEIICHUSI TOKa3aTeIbHBIX 1
YpaBHEHUU
IToka3arenbHble ypaBHeHHs. OCHOBHBIE
60 METOJIBI PEIICHUS MOKa3aTeIbHBIX 1
YpaBHEHUH
61 Kontponbnas padora: "Tloka3arenbHas 1
¢ynkuus. [TokazaTensHble ypaBHeHUS"
62 Jlorapudm uncna. CoiicTBa jorapudma 1
63 Jlorapudm uncna. CoiicTBa sorapudma 1
64 Jlorapudm uncna. CoiicTBa jorapudma 1
€CSATUYHBIE U HATypaJIbHBIE JTOTapu(pMbI
65 1
€CSITUYHBIC U HAaTypaJIbHBIC JTOTapu(pMbI
66 1
57 [TpeoOpa3oBanue BRIpAKESHUN, COACPIKAIIINX 1
JorapuQmbl
68 [TpeoOpa3oBanue BEIpAXKEHUHN, COACPIKAIINX 1
JorapuQmbl
69 ITpeoOpa3oBanue BoIpaXKEHUH, COAEPIKAIINX 1
sorapuMbl
20 Jlorapudmuueckas ¢pyHKIus, €€ CBONCTBA U 1
rpaduk
71 Jlorapudmuueckas ¢pyHkuus, e€ CBONCTBA U 1
rpadpux
79 Hcnonb3oBanue rpaduka GyHKIAN IS ]
pelICHHs YpaBHEHUI LIOKYMEHT MOZMVCAH 3MEKTPOHHOM MOAMUCHIO

MYHULUMUNAJNIbHOE KABEHHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE
CEMWYEHCKAS CPEAQHSAS LUKOJIA KOTEJIbHUKOBCKOIO
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73 Hcnonb3oBanue rpaprKa byHKUIMK A5 1
pelLIeHNs ypaBHEHUH
Jlorapudpmuueckue ypaBHeHus. OCHOBHBIE

74 METO/Ibl PEIIECHUs JOrapuPMUIECKIX 1
yYpaBHEHUU
Jlorapugmuueckue ypaBHeHus. OCHOBHBIC

75 METO/IbI peIIeHUs JIorapuPMHUECKUX 1
ypaBHEHUH
Jlorapudmuueckne ypaBHeHusi. OCHOBHBIC

76 METO/BI PEIICHUS JIOTapUPMIIECKUX 1
YPaBHEHUI

77 PaBHOCHIIbHBIE IEPEXO/IbI B PEIICHUH 1
JIOrapu(pMUUECKUX ypaBHEHUH

78 PaBHOCHIIBHBIE IEPEXO/bI B PELLICHUH 1
Jorapu(pMUUECKUX YpaBHEHUN

79 KonTtponbnas pabora: "Jlorapudmuueckast 1 1
¢bynkuus. Jlorapupmuaeckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC 1
YHCIOBOr0 apryMeHTa

81 CuHycC, KOCUHYC, TAHT€HC U KOTAHI'€HC 1
YHCIOBOr0 apryMeHTa

82 ApKCHHYC, apKKOCUHYC M apKTaHI'€HC 1
YHCIIOBOTO apryMeHTa

83 ApKcuHyC, apKKOCUHYC M apKTaHI'€HC 1
YKCJIOBOrO apryMeHTa
Tpuronomerpuyeckasi OKpyKHOCTb,

84 OIpeNieTICHNE TPUTOHOMETPUUECKHUX 1
(GyHKLUH YUCIIOBOIO apryMeHTa -

JAOKYMEHT TTOANMMCAH 3JTEKTPOHHOU TTOATMNCBIO

CEMMYEHCKASA CPE[HAS LUKOJIA KOTEJIbHUKOBCKOIO

Jo6oBb ButanbesHa, upekTop
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Tpuronomerpuieckas OKpyKHOCTb,
85 OTIpeJICIICHNE TPUTOHOMETPHUIECKUX 1
(GyHKIUH 9UCIIOBOT'O apryMEHTa
86 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPHUECKHE (HDOPMYIIBI 1
88 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYJIBI 1
90 [IpeobpazoBaHre TPUTOHOMETPUUECKIX 1
BBIPA)KECHU I
o1 [Ipeobpa3zoBaHre TPUTOHOMETPUUYECKUX 1
BBIPA)KCHUI
92 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAKCHU I
03 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAXKCHU I
94 Pemrenre TpuroHoMeTpUUECKUX ypaBHEHUN 1
95 Pelienue TpUroHoMeTpUUECKUX YpaBHEHUN 1
96 Pemrenue TpuroHoMeTpUUECKUX ypaBHEHUN 1
97 Pemenue TpUroHOMeTpUUYECKUX YPAaBHEHUM 1
98 Pemienue TpuroHOMeTpUYECKUX YpaBHEHU I 1
99 Pemienue TpUroHOMETpUYECKUX YpaBHEHUH 1
100 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUH 1
KonTponbhas pabdota:
101 "TpUTrOHOMETPUYECKUE BBIPAKEHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUA"
102 [TocnenoBaTenbHOCTH, CIIOCOOBI 33/1aHUS 1
rocJieioBaTenbHocTe. Meroa
JOKYMEHT NMOANWUCAH 3NEKTPOHHOW MOAMUCBHIO

CEMMYEHCKASA CPE[HAS LUKOJIA KOTEJIbHUKOBCKOIO
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MaTeMaTH4eCKOM HHAYKOUH

MOHOTOHHEIE U OrpaHUYCHHBIC

103 rocJieioBaTenbHOCTH. MicTopus aHanmn3a
0ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccust

105 ['eoMeTpuyeckas nporpeccust

106 beckoneuyHo yObiBaromias reoMeTpruiecKast
IIpOrpeccust

107 Cymma GeckoHe4HO yObIBaroIen
reOMETPUUYECKON ITpOrpeccun

108 JIMHENHBIN U SKCIOHEHIHAJIBHBIN POCT.
Uucno e. Dopmyna CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U SKCTIOHEHIUAJIBHBIN POCT.
Yucno e. DopMyna CIOKHBIX TPOIIEHTOB

110 Hcnonb3oBanue Nporpeccuu s peuieHus
pealIbHBIX 3aJa4 MPUKJIAJHOT0 XapakTepa

11 KonTtponbsnas pabora:
"ITocnenoBareabHOCTH U Mporpeccun”

112 HenpepbiBHBIE QYHKIINHN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpauKOB
byHKIII

114 CBoiicTBa GyHKIMH HENIPEPHIBHBIX HA
OTpe3Ke

115 CBoiicTBa GyHKUNI HETIPEPHIBHBIX HA
OTpe3Ke

116 Meron MHTEpBAIOB IS PEIICHUS

HEpPaBEHCTB

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

CEMMYEHCKASA CPE[HAS LUKOJIA KOTEJIbHUKOBCKOIO

MYHWULMMAJIbLHOIO PAAOHA BOJITOrPAAICKO# OBJIACTH, LUeBLoBa
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117 Meton MHTEpBAJIOB [UIs PELICHUS 1
HEPaBEHCTB

118 Merton MHTEpBAJIOB [UIs PELICHUS 1
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HEMPEPBIBHBIX 1
GYHKIUH UL pelIeHus 3a1a4

120 [IpuMeHeHne CBOMCTB HENPEPBIBHBIX 1
GbyHKUMH 171 pereHus 3a1a4

121 [lepBas u BTOpast Npou3BOJHbIE (PYHKIIUU 1

122 OnpeneneHHft, reOMETPHUYECKUI CMBICIT 1
IIPOU3BOJHOM

123 OnpeneneHHue, ¢bu3nyeckuii CMbICT 1
IIPOM3BOJHOM

124 VYpaBHeHHe KacaTelbHON K rpaduKy 1
byHKITIN

125 VYpaBHeHHEe KacaTelbHON K rpaduKy 1
byHKITIN

126 [Tpon3BoaHBIC 2TIEMEHTAPHBIX (PYHKIUH

127 [Tpon3BoIHBIE 2TIEMEHTAPHBIX (PYHKIUI 1

128 [Tpon3BomHAST CYMMBI, TPOM3BEICHNUS, 1
YaCTHOI'O M KOMIO3ULIUHU (YHKIIUH

129 [Tpou3BoaHAast CyMMBI, TPOU3BEICHUS, 1
YaCTHOI'O M KOMIO3ULIUU (YHKIUH

130 ITpou3sBoaHAast CyMMBI, TPOU3BEICHHUS, 1
YaCTHOI'O M KOMIIO3ULIUU (YHKIUH

131 KonTtponbnas padora: "IIponsBogHas” 1 1

132 [ToBTOpEHME, 0000IICHIE, CHCTEMATH3AIHS 1

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO
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3HaHui: "YpaBHeHU"
133 [ToBTOpenue, 0600IIeHIE, CHCTEMATH3AITIS 1
3HaHuM: "OyHKuun"
134 Hrorosas koHTposbHas paboTa
135 HToroBast KOHTpOJIbHAS paboTa 1
136 HOBToPeHI/Ie, 0000111eH1E, CHCTEMATH3aLU 1
3HaHU
OBIIEE KOJIMYECTBO YACOB I1O0 136 10 0
[MPOT'PAMME

JIOKYMEHT MOAMNWCAH SMEKTPOHHON NOANUCHIO

Jo6oBb ButanbesHa, upekTop
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHBbIE

Ne Hara nudposbie
Tema ypoka Kontpoasnsie | IlpakTuyeckue
n/n Bcero u3ydeHusi | odOpa3oBaTejibHbIE

padoThI padoThI pecypebi

[Ipumenenne nporu3BOIHON K
1 nccaea0BaHuio (PyHKIHI Ha 1
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

[IpuMeHeHne npon3BOAHON K
2 UCCIeI0BaHNI0 (PYHKIIMH Ha 1
MOHOTOHHOCTb U 3KCTPEMYMBbI

[Iprmenenne nporu3BOAHOMN K
3 WCCJICJIOBAHUIO (PYHKIIHIA Ha 1
MOHOTOHHOCTH U 9KCTPEMYMBI

[IpuMeHeHne pou3BOAHON K
4 MCCIIEJIOBAHUIO (PYHKIIM Ha 1
MOHOTOHHOCTH B 9KCTPEMYMBI

[IprmeHeHne nMpon3BOJHOM K
5 WCCIICJIOBAHUIO (PYHKIIHIA Ha 1
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpuMeHeHne pou3BOAHON K
6 HccienoBaHui0 (YHKIIUM HA 1
MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxnenue Hanbosnbiero u
7 HaVMEHBIIIEr0 3HaYECHHs HEIIPEPBIBHON 1
(GyHKLIUU Ha OTpE3Ke

8 Haxoxnenne HanOoOJIbIIETO U 1

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHULUMUNAJNIbHOE KABEHHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE 04.09.25 07:39 (MSK) Ceptudukat 78CD75E87AD61FDFD22F75A8B627A6F6
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HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(hyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIEr0 3HaYECHHS HENPEPBIBHOM 1
(yHKLIUU Ha OTpE3Ke

10

Haxoxnenne HanOoIbIIEro u
HAUMEHBIIIETO 3HAYEHUS HETPEPHIBHOM 1
(yHKIIUU Ha OTpe3Ke

11

Haxoxnenne HanOoIbIIero u
HaVMEHBIIIEr0 3Ha4ECHMS HEIIPEPBIBHOM 1
(yHKLIUHU Ha OTpE3Ke

12

Haxoxxnenue HanGombIero u
HaMMEHBIIIEro 3HaUeHUs HEPEePbIBHON 1
(yHKIIMU Ha OTpe3Ke

13

[IprMeHeHne npon3BOAHON JUIs
HAXO)KJICHUS HAWIY4lIero pElIeHMs B 1
NPUKIIAHBIX 3a/1a4ax

14

[Ipumenenne npou3BOIHOM IS
HaXO0XKJICHUS HAWIYYIIEro PEUICHHS B 1
MPUKJIAJIHBIX 3a1a49ax

15

[IprMeHeHne npon3BOAHON JUIs
OIpPENIETIEHUS CKOPOCTU U YCKOPEHMS
npolecca, 3aJaHHOro popMyJIoi Uiu
rpaduxom

16

[IprMeHeHne Mpon3BOAHON [T
OIpENIETEHUS CKOPOCTU U YCKOPEHMS
npoliecca, 3aJaHHOro GopMyJIoi UiH
rpaduxom

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO
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17 Komnozumus ¢yHkmmii

18 Komnozumus ¢yHkimii

19 Kommnozumus GpyHKImii

20 I'eomerpuueckre 0Opas3bl ypaBHEHUN Ha 1
KOOPJIMHATHOM MJIIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha 1
KOOPAMHATHOM MJIOCKOCTH

29 KonTtponbnas padora: "HMccnenoBanue 1
(GyHKIUH C TOMOIIBIO TPOU3BOTHON "

23 [TepBooOpa3Has, OCHOBHOE CBOMCTBO 1
IepBOOOPa3HBIX

24 [TepBOOOpa3HbIE 3NIEMEHTAPHBIX (YHKITHH. 1
[IpaBuna HaxOXKJIEHUS IEPBOOOPAZHBIX

o5 [TepBooOpazHbie IeMEHTAPHBIX (YHKIHH. 1
[IpaBuia Haxox1eHUS! IEPBOOOPA3HBIX

26 Hurerpain. I'eoMeTpruuecKuil CMbICI 1
WHTeTpaja

97 Boruncnenue onpenenéHHOro HHTErpaia 1
no ¢popmyne Herorona-Jleitbnuma

28 Brruucnenue onpenen€éHHOro HHTerpaia 1
o (hopmyne Herotona-Jleitounia

29 [IpumeneHne UHTErpaia A HaXOXKACHHUS 1
TIoIaaeH miockux Guryp

30 [IpumeHeHne uHTErpaia A HaX0XACHHUS 1
00BEMOB I'€OMETPUUYECKUX TEI

31 [Tpumepsr permenuit gudhepeHImanTbHbIX 1
ypaBHEHUH

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHUUUNAJIbHOE KA3EHHOE OBLLEOBPA30BATEJ/IbHOE YYPEXXAEHUE

CEMMYEHCKASA CPE[HAS LUKOJIA KOTEJIbHUKOBCKOIO
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32

[Ipumeps! pemenuii auddepeHnanbHbIX
YpaBHEHUH

33

MaremaTtiueckoe MOJICTUPOBAHUE
PEaNTbHBIX MTPOIECCOB C MOMOIIBIO
muddepeHnnanbHbIX ypaBHEHUH

34

Kontponsnas padora: "[lepBooOpasznas u
uHTerpan”

35

Tpuronomerpudeckue QyHKIHH, UX
CBOICTBa U Tpaduku

36

Tpuronomerpuueckue QyHKIUHU, UX
CBOICTBa U rpaduKu

37

Tpuronomerpudeckue QyHKINHU, HX
CBOMCTBA U TpaduKu

38

Tpuronomerpuueckue QyHKIUHU, UX
CBOMCTBA U rpaduKu

39

Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBA U IrpaduKu

40

OT00p KOpHEH TPUTOHOMETPUUECKUX
YPaBHEHUH C TIOMOLIbIO
TPUTOHOMETPUYECKONU OKPYKHOCTH

41

OT00p KOpHEH TPUTOHOMETPUIECKUX
YPaBHEHUIA C MOMOILBIO
TPUTOHOMETPUYECKONU OKPYKHOCTH

42

OT0O0p KOpHEH TPUTOHOMETPUUIECKUX
YPaBHEHHUH C TOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTH

43

OT60p KOpHEH TPUTOHOMETPHUIECKHIX

1

ypaBHCHI/Iﬁ C IIOMOIIBIO

JOKYMEHT TTOATTNCAH 3JT

KTPOHHOW TTOATVICEIO
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TPUTOHOMETPUYECKOH OKPYKHOCTH

44 Perienne TpUroHOMETPUYECKUX 1
HEPaBEHCTB

45 Penienne TpUroHOMETPHUYECKIX 1
HEPaBEHCTB

46 Perienne TpUrOHOMETPHUYECKHIX 1
HEPaBEHCTB

47 Pemrenne TpUroHOMETPHYECKHIX 1
HEPaBEHCTB
Kontponsnas pabora: "I'paduku

48 TPUTOHOMETPUUYECKUX (PYHKIIMIA. 1 1
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHUS 1
NIOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS 1
IIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS 1
NIOKa3aTeIbHBIX HEPABCHCTB

59 OcCHOBHBIE METOIbI PELICHUS 1
NIOKa3aTebHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHHS 1
norapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHHSI 1
Jorapu(pMUYECKIX HEPABECHCTB

55 OCHOBHBIE METO/IbI PEILICHHS 1
JOrapuMUYECKIX HEPABCHCTB

56 OCHOBHBIE METO/IbI PELLICHUS 1
TorapuMuIecKnx HEPaBEIEI T noanMcaH SnEKTPOHHOM NOANUCEHIO

MYHULUMUNAJNIbHOE KABEHHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE
CEMWYEHCKAS CPEAQHSAS LUKOJIA KOTEJIbHUKOBCKOIO
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57 OCHOBHBIE METO/IbI PELICHUS 1
UPPAOHATIBHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEIICHHS 1
UppaIMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHHSI 1
UppaIMOHATILHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEIICHHS 1
UppalMOHATILHBIX HEPABEHCTB

61 I'paduueckue MeTob! pelIeHus 1
UPPAOHATIBHBIX YpPaBHEHUH

62 I'paduyeckue MeTobI penIeHUs 1
UppaIMOHATIBHBIX YPaBHEHUH

63 I'paduaeckne MeTOABI peLIeHUsS 1
IIOKA3aTeJIbHBIX YPaBHEHUN

64 I'paduueckre MeToBI pelIeHUs 1
IIOKa3aTeIbHbIX HEPABEHCTB

65 I'paduueckue MeTob! peLIeHUs 1
norapupMHYECKUX YpaBHEHUH

66 I'paduyeckue MeTobI penIeHus 1
Jorapu(pMHYECKUX HEPABEHCTB

57 I'padraeckne MeTOBI peLIeHUs 1
norapu(MUYECKUX HEPABEHCTB
I'paduueckre MeTobI pelIeHUs

68 MI0Ka3aTeNbHBIX U JIOTapU(PMHUECKUX 1
ypaBHEHUH
I'paduyeckue MeTobI penIeHus

69 NI0Ka3aTeIbHBIX U JIOTApUPMHIECKUX 1
YpaBHEHU I R SR S

HCIC OOV ogrviCoro
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70

I'paduueckue MeTob! perIeHus
II0Ka3aTeNbHbIX U JIOrapu(pMHUECKUX
HEPABEHCTB

71

I'padmueckue meToab! petieHus
MOKA3aTeIbHBIX U JIOrapu(PMHUUECKUX
HEPaBEHCTB

72

Kontponbnas pabora: "UppanuonanbHsle,
MOKa3aTeNbHbIE U JIOrapu(PMUUECKHe
HepaBeHCTBA"

73

KommnekcHbie uncna. Anredpandeckas u
TPUTOHOMETpUYecKas (GopMbI 3amucu
KOMIIJICKCHOT'O YHCIIa

74

KommnnekcHsble uncna. Anrebpandeckas u
TPUTOHOMETpUUeCcKask (POpMBbI 3aITUCU
KOMIIJIEKCHOI'O Yucia

75

Apudmernueckue onepamuu ¢
KOMIUIEKCHBIMH YHCITaMH

76

Apudmernueckue onepanuu ¢
KOMILJIEKCHBIMH YUCIIaMU

77

N3o0pakeHre KOMIUIEKCHBIX YHCENT Ha
KOOPAMHATHOM TJIOCKOCTH

78

N3o0pakeHne KOMIUICKCHBIX YHCeT Ha
KOOPAMHATHOM IJIOCKOCTH

79

®opmyna Myaspa. KopHu N-oii crenenu
13 KOMIUIEKCHOT'O Yncia

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOT'O YHcia

1

81

1

HpI/IMeHeHI/Ie KOMIIJICKCHBIX 9 CCH ATt

ES

JOKYMEHT TTOATTNCAH 3JT

KTPOHHOW TTOATVICEIO
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penieHus GU3NIEeCKUX U reOMETPUIECKUX
3a7a4
KonTtponbhas padora: "KomruiekcHbie
82 " 1 1
qpclia
83 HarypayibHbIe 1 1IeibIe Yrciia
84 HarypanbsHble u mienbie yncna
85 [IpuMeHeHne MpU3HAKOB JCITUMOCTH 1
IIEJIBIX YHCEII
86 [IpumMeHeHHe TPU3HAKOB JICTHMOCTH 1
L[EJIBIX YHCEIl
87 [IpumeHeHre MPU3HAKOB JICTHMOCTH 1
nensix yncen: HOJI m HOK
88 [IpumeHeHne MPU3HAKOB IETHMOCTH 1
nensix uncen: HOJI m HOK
89 [IpuMeHeHne MpU3HAKOB JACITUMOCTH 1
LIETTBIX YHCEJI: OCTATKU 110 MOIYITIO
90 [IpumeHeHHEe TPU3HAKOB JICTHMOCTH 1
LEJIBbIX YMCEeJI: OCTATKU [0 MOIYJIIO
[MpumeHeHre MPU3HAKOB JICTHMOCTH
91 LEeJbIX YKCell: anropuT™ EBkinuaa ans 1
perieHus 3a1a4 B IENIbIX YHCIax
Kontponbnas padora: "Teopust menbix
92 " 1 1
JHCen
Cucrema 1 COBOKYITHOCTh YPaBHEHMII.
93 PaBHOCHUIBLHBIE CHCTEMEBI U CHCTEMBI- 1
CIEICTBUSI
94 Cucrema v COBOKYIMTHOCTh ypaBHEHUH. 1
PaBHOCHHBHBIe CHUCTEMB] I/EISI{@HEWEIHMCAH 3NEKTPOHHOW NOANUCHIO

MYHULUMUNAJNIbHOE KABEHHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE
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CICOCTBUA

95

OcHOBHBIC MCTOIbI pCIICHUS CUCTCM U
COBOKYHHOCTGI‘/'I PadrOHAJIbHBIX ypaBHeHI/Iﬁ

96

OCHOBHBIE METO/Ibl PELICHUSI CUCTEM U
COBOKYITHOCTEUN MppaIliOHATbHBIX 1
YpaBHEHU I

97

OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH MMOKa3aTEIbHBIX 1
YpaBHEHUH

98

OcCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYITHOCTEH ITOKA3aTENbHBIX 1
YpaBHEHUH

99

OCHOBHBIE MCTOABI pCIICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(MUIECKuX 1
YpaBHEHU U

100

OCHOBHBIE METO/IbI PELICHHS CUCTEM U
COBOKYITHOCTEH JTorapu(pMHUIECKuX 1
yYpaBHEHUH

101

[IpuMeHeHNE CUCTEM K PELIECHUIO
MaTeMaTHYECKUX 3a/1a4 U 3a1a4 U3
pa3IMYHBIX 00JIACTeH HAYKH U PEATbHOM 1
JKU3HH, MHTEPIIPETaLus [TOJIy4EHHBIX
pe3yJIbTaToB

102

[IpumeHeHNEe CUCTEM K PELICHUIO
MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3
pa3UYHBIX 00JIaCTe HAYKH U pPeabHOM 1
KU3HU, UHTEPIIPETALUS OTyYEHHBIX
pe3yJIbTaToB

JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO
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[IpumeHeHre HePaBEHCTB K PEIICHUIO
MaTeMaTHYeCKUX 3aJa4 1 3a1a4 U3

103 pa3MYHBIX 00JIACTeH HAYKH U PEATbHOM 1
KU3HU, HHTEPIIPETALUs TOTyIECHHBIX
pe3ynbTaToB
Kontponbnas pabdora: "Cucremsl

104 parMoHaIbHBIX, HPPAIMOHATEHBIX 1 1
MOKA3aTENbHBIX U JIOTapUPMUIECKUX
ypaBHeHUI"

105 PaumonaneHble ypaBHEHHS C mapaMeTpaMu 1

106 PanronansHbie HEpaBeHCTBA C 1
napamMeTpamMu

107 PanroHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu 1

108 WppaunonansHbie ypaBHEHUS, 1
HEPABEHCTBA C TTapaMeTpaMu

109 HppanuroHaibHbIE CUCTEMBI C 1
napaMeTpamMu

110 [Toka3arenpHBIC ypaBHEHUS, HCPABEHCTBA C 1
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU 1

112 Jlorapudmuueckue ypaBHEHUS, 1
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapudmuueckue CUCTEMBI C 1
napameTpamMu

114 TpuroHomeTpuyecKue ypaBHEHHUS C 1
napaMeTpaMu

115 TpuroHoMeTpuYeCKUEe HEPABEHCTRA C 1
napaMeTpamMu P R S

HCIC OOV ogrviCoro
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116

TpUTOHOMETPUYECKUE CUCTEMBI C
napameTpamu

117

[Toctpoenue u uccnenoBanue
MaTEMaTUYECKUX MOJEIIEH PeabHbIX
CUTYaLIM C IIOMOILIBIO0 YPABHEHUH C
napaMeTpamu

118

ITocTpoenue u ucciaenoBanue
MaTeMaTHYECKUX MOJEIIEH pealbHbIX
CUTYALIM C IIOMOIIBIO CUCTEM YPABHEHUN
C IapaMmeTpaMu

119

ITocTpoeHue u ucciaegoBaHue
MaTEeMAaTHYECKUX MOJEIIEH peaabHbIX
CUTYALIMH C IIOMOIIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

120

Konrtponsnas pabora: "3anaun ¢
napamerpamu"

121

[ToBTOpenue, o6od1IIEHME,
cucrteMaTru3aius 3HaHuil: "YpaBHeHus"

122

[ToBTOpenue, 0600MICHHE,
cucTeMaru3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, 0600IICHHE,
CUCTEMaTu3alys 3HaHUU: "Y paBHEHUSI.
Cucrembl ypaBHeHUI"

124

[ToBTOpenue, o6od1IIEHME,
cuctemaTtuzanus 3Hanuii: "HepaBencraa"

125

[ToBTOpenue, 0600MICHHE,
cucremaTtuzauus 3Hanuii: "HepaBencraa"

1

126

[ToBTOpenue, 0600IIEHNE

1

b
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cucreMmarusanus 3Hanui: "HepaBeHncraa"
[ToBTOpenwue, 06odIICHME,

127 cuctemaTusanus 3Hanui: "TlpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, o6odIIEeHME,

128 cucreMmaruzauus 3HaHuii: "[IponsBoanas u 1
e€ npumMeHeHue"
[ToBTOpenue, 060b1IEHME,

129 cucremaTtusanus 3Hanuit: "TlpousBogHas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600MIEHNE,

130 cucTeMaru3auus 3HaHui: "MHTerpan u ero 1
npuMeHeHue"

131 [ToBTOpEeHME, 0000IICHHE, 1
cucTeMaTu3anus 3HaHui: "OyHKiun"

132 [ToBTOpenue, 0600IICHHE, 1
cucTeMaTu3anus 3Hanuit: "OyHkiun"

133 [ToBTOpenue, 0600IICHHE, 1
cucreMaTu3auus 3HaHui: "Oynkuun"

134 HroroBast KoHTpONBHAs paboTa

135 HroroBast KoHTpoONBHAs paboTa

136 [ToBTOpenue, 0600IIeHME, 1
cHUCTeMaTH3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPOTPAMME
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JIOKYMEHT MOZMUCAH 3MEKTPOHHOM MOAMMUCHIO

MYHULUMUNAJNIbHOE KABEHHOE OBLLLEOBPA30BATEJIbHOE YYPEXXAEHUE 04.09.25 07:39 (MSK)
CEMWYEHCKAS CPEAQHSAS LUKOJIA KOTEJIbHUKOBCKOIO

MYHULUMUNAJNIbHOIO PAMOHA BOHFOI‘PAACKOVI OBJIACTM, LLleBuoBa

Jo6oBb ButanbesHa, upekTop

CepTudukat 78CD75E87AD61FDFD22F75A8B627A6F6




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

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET

[IOKYMEHT MOAMWUCAH 3IEKTPOHHOM MOANUCHIO

MYHULUMNAJIbHOE KASEHHOE OBLLUEOBPA3OBATEJIbHOE YYPEXXAEHMUE 04.09.25 07:39 (MSK) Ceptudukat 78CD75E87AD61FDFD22F75A8B627A6F6
CEMMYEHCKAS CPEAHAA LWKOJIA KOTEJIbHUKOBCKOIO

MYHMULMMNAJIbHOIO PAIOHA BOJIFOrPAJCKOM OBJIACTH, LLiesLoBa

JoboBb ButanbesHa, AnpekTop




[IOKYMEHT MOATMUCAH 3MIEKTPOHHOW MOANUCHIO

MYHUUWUNAJNTIbHOE KASEHHOE OBLLEOBPA3OBATEJIbHOE YYPEXXEHUE 04.09.25 07:39 (MSK)
CEMMWYEHCKAS CPEQHSASA LWWKOJIA KOTEJIbHUKOBCKOIO

MYHULMMNAJIBHOrO PAMOHA BOJITOrPAICKOM OBJIACTM, LlesLoBa

Jlio6oBb ButanbesHa, npekTop

Ceptudukat 78CD75E87AD61FDFD22F75A8B627A6F6




