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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 ECTECTBEHHO-HAYUYHBIX KypCOB, a C JIPYroil CTOPOHBI, (hOpMHUpPYET
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
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOW HayKu, KoTopas (OpMyIHpPYET CBOU
JOCTH)KEHHS B MaTeMaTHIeCKO dopMme.

VYuebnpIll Kypc anreOpbl W Hadajdl MaTEMaTHYECKOTO aHalin3a 3aKJIaJIbIBacT
OCHOBY [IJIsl YCIICIIHOTO OBJIAJICHUS 3aKOHAMH (PU3WKH, XUMUHU, OWOJIOTHH,
NOHUMaHUSI OCHOBHBIX TEHJICHIINI Pa3BUTHUS SKOHOMHUKH U OOILIECTBEHHON KU3HHU,
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 aJIreOpbl M MaTeMaTHMYeCKOro aHajlu3a pa3BHBAET
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,
UHTEPNPETAMA  TIOJYYEHHBIX  PEHICHWM, 3HAKOMSTCS C  [pUMEpaMH
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 MmaTepuall, CHOCOOCTBYIOUIUI
(GbOopMUPOBAHUIO HAYYHOTO MHPOBO33PEHHs, TaK M uyepe3 cneuuduky ydeOHOM
NEeSATENbHOCTH, TpeOyroumeld MNpoAOHKUTENbHOW KOHLEHTpPAllMd BHUMAaHUA,
CaMOCTOATENIHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3yJbTar.

B ocHoBe wmeroamku oOydeHuss anreOpe W HadalaM MaTeMaTHYeCKOTO
aHaJM3a JEXKHT JACSITebHOCTHBIN MPUHITUT O0YUYCHHSI.

B crpykrype yuebHOro kypca «Anrebpa W Hayajla MaTeMaTHYE€CKOTroO
aHaJIM3a» BBIACIEHBI CIEAYIONINE COJAepKATEIbHO-METoAnUecKne TuHun: «Yucna
U BBIYHCIeHU», «DyHKIIMU 1 Tpadukny, « YpaBHEHUS U HEpaBeHCTBa», «Havama
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COJIEPKATEIbHO-METOAMYECKUE JIMHUM H3Y4aroTCsl Ha MPOTSKEHUH JBYX JIET
oOyueHusi Ha ypOBHE CpeIHero ooOmero oOpa3oBaHUs, €CTECTBEHHO OTOJIHS
Apyr JIpyra U MOCTENEHHO HAChIIAsICh HOBBIMM T€MaMHU U pasjaenamu. [laHHbIN
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 oOydaromuecss OBIaJeBalOT BcE Ooee
IIMPOKUM MaTEMaTHYECKHM arapaTroM, Y HUX MOCJIeI0BaTeIbHO (GOpMUPYETCS
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyld MOJENb pealbHOU
CUTYyaIlH, IPUMEHSATHh 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTo Kypca, IUIs
pEIICHUsI CaMOCTOSITENTEHO C(HOPMYIUPOBAHHONW MAaTeMaTHYECKOW 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'O 0011ero oopa3zoBanusi. Ha ypoBHe cpeaHero oo0riero
oOpa3zoBaHus 0co0oe BHUMaHue  yJessieTcss  (POPMUPOBAHUIO  HABBIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE PAa3THMUHBIX
dopMm 3amucu uyKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCIICHHS, OLIEHWBATh UYWCIIOBBIC BBIpaXXCHHs, pabOTaTh ¢ MATeMaTHYECKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYYarOIIMMCS MHOXECTBAa HATYpaIbHBIX, IEIBIX,
paloHaIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJIoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My clenunpuyecKkue 3aJaddl M OIepaluu: JAeJeHHe Haleo,
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 pPACIIMPEHHIO Kpyra HCHOJIb3YeMBIX YHUCET U
3HaKOMCTBY C BO3MOXXHOCTSIMHU MX NMPUMEHEHUS Ul PEIICHUS Pa3IUYHbIX 3ajad
dopmMupyeTcsi mpeaCTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKu U €€ PO B
MOCTPOEHUU MOJIENIEH PEaJbHOrO0 MHUpPA, HIMPOKO HCIONB3YIOTCA 000O0IIeHHE U
KOHKpETHU3aIHsl.

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 OOy4arouluecs OBJAJEBAIOT pPa3IUYHbBIMH METOJAMH  PEHICHUS
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UCCIIEJOBAaHUU (YHKIMHM C MOMOILBIO MPOU3BOJHON, MPU PELICHUH MPHUKIAIHBIX
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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 TPUTOHOMETPUYECKUX BBIPAKEHUMN, a TAKXKE BBIPAKECHUM,
COJIepKallMX CTENeHUu U Jiorapudmbl. braromaps u3ydeHHIO airedpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIbHEWINEEe  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOrO MBILUIEHUS OOy4arouuxcs, (pOPMHUPYIOTCS HaBBIKU JE€IyKTHBHBIX
paccyxaeHui, paboTbl €  CHMBOJbHBIMM  (opMamMH,  HPEACTABICHHUS
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 «DyHKkuMM U rpa@uKkm» TECHO
HEepeyIeTaeTcs ¢ APYTMMHU JMHUSIMHM Y4YEOHOIro Kypca, HMOCKOJBKY B KAaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHow,
NO0KAa3aTeNbHOH, JJOrapu(PMUUYECKON U TPUTOHOMETPUUECKUX (PYHKIIUN, UX CBONCTB
U rpauKOB, UCHOJIb30BaHNE (DYHKLIMM JUIsl pElICHMs 3a/ad U3 JPYrux y4eOHbIX
IPEeIMETOB U PEAIbHON MU3HHU TECHO CBSA3aHO KAK C MAaTEeMaTHYECKUM aHAJIH30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynensiercss (GOpMHPOBAHUIO YMEHUS BBIpaKaTh (HOpMyJaMu 3aBUCUMOCTU MEXKAY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JTMHUN HalleJICH Ha pa3BUTHE YMEHUI
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHOi (opme: aHaTUTHYECKOM, rpaduueckoil u cioBecHoil. Ero usyuenue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Havana MaTeMaTHYecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPHUTh KPYyTI KaK MAaTeMaTHYECKUX, TaK M MPUKIAAHBIX 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 TpoueccoB. JlaHHas conep)KaTreinbHas JHHHUS 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, (POPMaTbHO-IOTUUECKOTO U
KPEaTUBHOI'O MBINUICHUS, (POPMHUPOBAHMIO YMEHUN paclo3HaBaTh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaKT O
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BBIIAIONINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE pPa3BUTHS MAaTEeMAaTHKH Kak
HAyKH, U 00 UX aBTOpaXx.

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 TpeajararoT HamOoJiee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIONIMA BCE pPa3ielibl
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 UCIOJb30BaTh €r0 JJIsl BBIPAXKEHUS 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 CIIOCOOCTBYET PAa3BUTHIO JIOTMUECKOTO MBIIIICHUS
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 MOJCIMPOBAHUS, KOTOpPHIC 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 KAXK/IbIN U3 pa3Ie]ioB IPOTrpaMMbl, TOCKOJbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCHOJIb3YeTCd IJis pelleHusl MpUKIaAHbIX 3anad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONB30BaTh  AHAJIOTHIO, 0000IaTh W 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 JIECATHUYHBIE JPOOH, MPOLEHTHI,
OeckoHeuHble mepuoguueckue apodu. Ilpumenenue npobeil ¥ MPOLEHTOB JUIS
peLIeHUs IPUKIAJHBIX 3a1a49 U3 Pa3JInYHbIX OTPACIIEH 3HAHUW U PEAIbHOW KU3HH.

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

Crenenp c¢ uenbiM nokaszareneM. buHom Herotona. Hcenonb3oBaHue
noaXosel (GOpMbI 3aMCH IEHCTBUTENBHBIX YACE AJIS PEIICHUS 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-CIeACTBUA. 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 BEIpaKEHUH, COACPIKALTUX JTOTApU(DMBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue

TPUTOHOMETPUYECKHUX BbIPAXKECHUH. PelieHne TpuroHoMeTpuueCcKnux YpaBHEHHM.
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Pemenne cucrtem nMHENHBIX ypaBHEHMH. 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. lccienoBanue DOCTPOEHHOW MOJAEIU 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 o0JlacTeld HayKu M pealbHOU
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 aHaJm3a

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

Apudmernueckas U reoMeTpuueckas mnporpeccuu. beckoneuHo 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.
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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 QPyHKIMU. Onpeenenne, reoMeTpUIeCKIil n
(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 MHOXKECTBaMHU M WX CBoOWcTBa. Jluarpammsl
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,
JI0KA3aTeJIbCTBO, 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 EBkinuaa juist 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-0ii cTeneHn U3 KOMIUIEKCHOTO unchia. lIpumenenue
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.

OTbéop  KOpHEH  TPUTOHOMETPHUYECKHUX  ypPAaBHEHHH C  MOMOIIBIO
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.
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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 uaTerpaia mno gopmyne Herotona-Jletbuuiia.

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

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE PpEATbHBIX MPOIECCOB C€ MOMOLIBI0 U depeHIHaTbHBIX
YPaBHEHHM.
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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 TPAXKIAHCKOMN MO3UIIUU 00yYarOIIETrocsi Kak akKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aMMOJICMCTBOBATh C COLUMAIBHBIMA HMHCTUTYTAaMH B COOTBETCTBUU C WX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUKMCKON MAaTEMaTUYECKOM 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
JUYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

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
Oynymieit mpodeccud M peaau3oBBIBaTh COOCTBEHHBIC KHU3HEHHBIE IIJIAHBI
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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
CaMOCTOATEIBHO BBIICJIEHHBIX KPUTEPUEB).
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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 ITUCBMCHHBIX TEKCTaX, J1aBaTh MOSICHCHUS IO XOJy pCUICHUsS 3aJauu,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

B XOJI¢ OOCYXKJIEHHUS 3aJ1aBaTh BOIIPOCHI TI0 CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJIeMBl, peliaeMOi 3aJadd, BBICKA3bIBATh HJCH, HAIICJICHHBIC HA TIOMCK
pEIICHUS, COIMOCTABIATh CBOM CYXICHHUS C CYXKICHUSAMH IPYIHMX YYaCTHHKOB
auaiora, oOHapy)KHWBaTh Pa3JIMuMe M CXOJICTBO TO3HWIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

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

PerynsiTuBHbIe YHHBepcaJbHbIEe YUYeOHbIE 1eiCTBUSA
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Camoopranuszanus:

COCTaBJIATh IJIaH, aJITOPUTM pEIICHUs 3aJlauM, BEIOUpaTh COCOO pelieHus ¢
y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTHUPOBATh BapUaHThI PELICHUH ¢ y4ETOM HOBOW MH(OpMaLUu.

CaMOKOHTPOJIb, 3MONMOHAIbHBIN HHTEJVICKT:

BJaJeTh  HABbIKAaMM  TIO3HABATEIbHOM  pedieKCMH  KakK  OCO3HAHUS
COBEPILIAEMBIX JECUCTBUI U MBICIUTENbHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAACTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJS MpoIecca M pe3yjbTaTa pelieHus
MaTeMaTHYEeCKOH 3a1auH;

NPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh MPU PEUICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTUBBI B JESATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIU U YCIOBUSAM, OOBSICHITh TPUUUHbI
JOCTHXKEHUS WM HEJIOCTHXKEHHS Pe3yJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OLIUOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHJMBHUAYaTbHOU
paboThl mMOpU peHIeHUuH Y4YeOHbIX 3ajady, MPUHUMATh LeJb COBMECTHOU
NEeSATENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOM palOoThl, pacHpelneisiTh
BUJIbI palOT, JOroBapuBaThbCs, OOCYXAAaTh TIPOILIECC U pe3yiabTaT pabdoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IPYMIOBBIX (popMax paboThl (00CYXIeHHsS, OOMEH MHEHUH,
«MO3TOBbI€ IITYpPMbl» M HWHBIE), BBIIOJHATH CBOK YacTb pabOTBl U
KOOPJIMHUPOBATh CBOU JEWUCTBUS C JPYTMMH YJI€HAMU KOMaH/bl, OLEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMH MPOAYKT MO KPUTEPHUSM, CPOPMYIUPOBAHHBIM
YYaCTHUKAMU B3aUMOJICHCTBHUS.

INPEJMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOyJaromuics TONYYUT CIICTYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAII3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH TOHATHSIMHU: PAIMOHAIBHOE YHUCIIO0, OECKOHEUYHas
nepuogudeckas JapoOb, TMPOIEHTHI, UPPANHOHAIBLHOE YHCIO, MHOXKECTBA
pPaLMOHAJIBHBIX U JICCTBUTENBHBIX YUCEIl, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

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

NPUMEHSTh MPUOTIKEHHBIC BRIUUCIICHUS, PaBUjIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY PE€3yJIbTaTa BEIYMCICHUM;

LIOKYMEHT MOAMWCAH SNEKTPOHHON NOANWCHIO

MYHULUMNAJNIbHOE KASEHHOE OBLLEOBPA30BATEJIbHOE YYPEXXAEHUE 26.09.24 10:48 (MSK) Ceptudukat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKAS CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHASA LLUKOJIA", KuHuenb
Aptyp Cepreesud, lupekTtop




CBOOO/IHO ONEpUPOBATh IOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
IIPAKTUYECKUX 3aJ1a4 U IIPEACTABICHUS JaHHBIX;

CcBOOO/IHO OIEpUPOBaTh MOHATHEM: apUPMETHUUECKUN KOPEHb HATypaibHOU
CTEIICHH;

CcBOOOJIHO ONEPUPOBATH MOHATUEM: CTETIEHD C PALIMOHAIBHBIM MOKA3aTeNeM;

CBOOO/IHO ONEpUpOBaTh MOHATUSAMU: JIOTapu(pM YHCIA, JECATHUYHBIE U
HaTypaJIbHbIE JIOTapU(PMBbI;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCJIOBOI'0 apryMEHTA,

OIIEPUPOBATH MOHATUAMU: APKCUHYC, aPKKOCUHYC U apKTAHI€HC YUCIIOBOIO
apryMeHTa.

YpaBHeHUsSI U HEPABEHCTBA:

CBOOO/IHO OIEPUPOBATh MOHATHUAMHU: TOXKJIECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA,

OPUMEHSTh PA3JIUYHbIE METOJbl PEIIEHUS pPAlUOHAIBHBIX M JIPOOHO-
palMOHAIIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHATUSAMH: MHOTOWIEH OT OJHOW IEepPEMEHHOM,
MHOTOWIEH C MeJbIMd KO3(p(UIMEHTaMH, 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 €ero TIeOMETPUYECKHH CMBICI,
UCIIOJB30BaTh CBOWCTBA ONPENENUTENs 2 X 2 g BBIYHUCICHHS €r0 3HA4YCHUS,
IPUMEHATh ONPENCINUTENN [UIl PEUIEHUS CHCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
WCCIIEN0BAaTh ITOCTPOCHHBIE MOJEIM C TOMOIIBIO MATPHI[ U OIpPEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBUUA C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPAKCHUM;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIOJIb30BaTh CBOMCTBA norapudmon TUISL npeoOpa3zoBaHus
norapu(MUYECKUX BBHIPAKEHUH;

cBOOO/IHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
norapuMuUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOILBbIO PAaBHOCHIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;
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IPUMEHATh OCHOBHBIE TPUTOHOMETpUYecKue GopMyJibl Ui peoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

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

MOJICIUPOBAaTh pEaJIbHbIE CUTyallud Ha S3bIKE aireOpbl, COCTABIATH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJayd, HCCIEI0BaTh
IOCTPOEHHBIE MOJIETH C UCIIOJIb30BAHUEM alapara ajreophl.

DOyHkuuu U rpapukn:

CBOOO/IHO OIEpUPOBATh NOHATUAMU: (QPYHKILMS, CIOCOOBI 3aaHus (pyHKLHUH,
B3aUMHO oOOpaTHble (QYHKIMK, KoMmo3ulus ¢yHKIUM, rpaduk QyHKIUHU,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpauKoB QyHKIIHIA;

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

CBOOOIHO OMEpPUPOBATH TMOHATHAMH: YETHbIE M HEUETHBIC (YHKIIHH,
nepuoandecKkrue QyHKIMH, MTPOMEKYTKH MOHOTOHHOCTU (DYHKIIMH, MAKCUMYMBI H
MUHUMYMBbl (YHKLIMHM, HauOOJblIee KW HauUMEHblLIee 3HaueHue (QyHKIMH Ha
IPOMEKYTKE;

CBOOOJTHO OINEPUPOBATH MOHATUSAMU: CTENEHHAs (PYHKLMS C HATYpaJbHbIM U
HeibIM MOoKa3aTeneM, IpauK CTENeHHOW (PYHKIMU C HATypajdbHBIM U LIEJbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSAMHU: MOKa3aTellbHAas M JorapupmMuyeckas
(yHKIMHU, UX CBOMCTBAa M TIpaUKH, KUCIOJIB30BATh MX TpapUKHA JUIS PEIICHHS
YPaBHEHHU;

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpejieNieHue TPUTOHOMETPHUUECKUX (PYHKIIMI YUCIOBOTO apTryMEHTa;

UCTIONb30BaTh rpaduku (yHKIOUH A7 HCCIEAOBAaHUS TPOLECCOB U
3aBHCHUMOCTEM IpU pEUIeHUH 3a7ad U3 IPYruX y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpaXaTh (hOpMyJIaMy 3aBUCUMOCTH MEXK/y BEJIHMUNHAMU;

Hauyana maTeMaTH4ecKOro aHaIu3a:

cBOOOIHO ONEpUPOBATh MOHATUSAMU: apuMeTHyecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIasi TEOMETpUUYECKasi MPOTPECCUs, TUHEHHBIN 1
HKCHOHEHLUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEACTAaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJsl PELIECHUS peallbHbIX 3a/ad MPUKIATHOTO
XapakrTepa;
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CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 33/ TaHMSI
MOCJIEI0BATENIbHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE MOCIEIOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKIECHUS MATEMAaTHYECKOrO aHalu3a KakK aHajn3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUAMH: HENPEpPbIBHbIE (QYHKIUU, TOUYKH
paspsiBa rpaduka QyHKIIMHA, aCUMOTOTHI Tpadrka (HYHKINY;

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 JIOTMKa:

CBOOOJIHO  ONEpUpPOBATh  TOHATUAMHU: MHOXECTBO, OINEpalud  Haj
MHOXECTBAMU;

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

CBOOOJHO ONEPUPOBATh MOHATUAMH: OIpEACNICHHE, TEOpeMa, ypaBHEHUE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTUYECKOTIO 00BEKTA, 10KAa3aTEeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS 1 HEPABEHCTRA.

K xoniy o6yuenuss B11 Kjacce oOy4alOMIMICS TOJYYUT CIIEAYIOIIHE
IpeAMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a»:

Yncsia 1 BBIYUCTICHUSA:

CBOOOJHO ONEpUpPOBATh MOHATHSAMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEJbIX YUCEN, MUCIOJIb30BaTh MPU3HAKU JIETUMOCTHU
nensix yncen, HOJ[ u HOK HarypanbHbIX yucen Uil pemieHus 3aaad, IpUMEHSTh
anroput™m EBkinaa;

CBOOOJIHO OMNEpPUPOBATh IMOHATHEM OCTaTKa MO MOJYJIO, 3alUChIBATh
HATypaJIbHBIC YKCIIA B PA3JIMUYHBIX TO3UIIMOHHBIX CUCTEMAaX CUUCIICHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCJIO M MHOXKECTBO
KOMIUICKCHBIX YHCEN, MPEACTaBIATh KOMIUIEKCHBIE YHCIa B anreOpanveckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOTHATH apu(PMeTrnuecKkre onepanuu ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TMJIOCKOCTH.

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

OCYILECTBIATh OTOOpP KOpHEH TMpH pEeUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOOJIHO OIEPUPOBATH MOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

cBOOOJIHO ONEPHUPOBATh MOHATUSIMH: CUCTEMA M COBOKYITHOCTh YPAaBHEHHUN U
HEPABEHCTB, PaBHOCWIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS, HAXOIUTh PELICHUS
CUCTEMBI U COBOKYITHOCTEH pallMOHAIbHBIX, NPPALMOHAIBHBIX, IIOKA3ATENbHBIX U
Jgorapu(pMUYECKUX YPaBHEHUI U HEPABEHCTB;

pearb paluHOHAIIbHBIE, VPpALMOHAIIbHBIE, MOKa3aTeJbHBIE,
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)KEHUS, YPaBHCHMS, HEPABEHCTBA M HX CHUCTEMBI [0 YCJIOBHIO 3aJ1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEAM C MCIOJIb30BAHUEM ammapara aiareOpsl,
VUHTEPIPETUPOBATH ITOJYUYEHHBINA PE3YIIbTAT.

DOyHKUMU U TpaGuKH:

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

CTPOUTh TE€OMETPUYECKHE O00pa3bl ypaBHEHMH U  HEpPaBEHCTB Ha
KOOPAMHATHOM TIIOCKOCTH;

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

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 YHCIE COLHUAIbHO-DKOHOMHYECKHX, 3ajadax, Ul
ONpeeNieHUs] CKOPOCTH M YCKOpPEHHUs Ipolecca, 3aJaHHoro Qopmynoi win
rpaguKom;

LIOKYMEHT MOAMWCAH SNEKTPOHHON NOANWCHIO

MYHULUMNAJNIbHOE KASEHHOE OBLLEOBPA30BATEJIbHOE YYPEXXAEHUE 26.09.24 10:48 (MSK) Ceptudukat 7E7665290D57002A84F1E81FEB5545AE
"BEPTUKOCCKAS CPE[JHSIS1 OBLLLEOBPA3OBATEJIbHASA LLUKOJIA", KuHuenb
Aptyp Cepreesud, lupekTtop




CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
UHTETpaj, HAXOJWTh TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai no popmyne Hetorona-Jleionuiia;

HAXOJUTh TUIOMIAAN TUIOCKUX (QUTYP U OOBEMBI TEJl C TOMOIIBIO HHTETpaa;

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICTUPOBAHUN Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

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

Ne
n/n

HaumeHnoBanuepasieioB u
TEeMIPOrpaMMBbl

KoauuecTBoyacon

Bcero KonTtpouabHubiepadoTsl

IIpakTyeckuepadoTHI

DJIEeKTPOHHbIE

(undposrbie)
o0pa3oBaTe/ibHbIepecypChl

MHOXeCTBO 1EHCTBUTEIBHBIX
yucesl. MHOrO4JIeHBI.
PanmonanpHele ypaBHEHUA U
HEPABEHCTBA.
CucreMbplUIMHENHBIXypaBHEHU I

24 1

Oynkiun u rpapuku. CreneHHas
(GYHKIUS C LEeJbIM TOKa3aTeaeM

12 1

Apudmernueckuii KOpeHb N-0i
CTETEHH.
UppanmonanbHbleypaBHEHUS

15 1

[MokazarenbHasg)yHKITHSL.
[Toka3zarenbHbICypaBHEHUS

10 1

JlorapudmuyeckasGpyHKIUS.
JlorapupmuyeckueypaBHEHHS

18 1

TpI/IFOHOMCTpI/I‘leCKI/IeBLIpa)KCHI/IH
" YpaBHCHHA

22 1

IlociemoBaTenbHOCTH U
MPOrpecCcuut

10 1

HenpepreiBHBICD yHKIINH.
IIpoussoanas

20 1

[ToBTOpenue, 06001IIEHME,
cUCTEMATU3ALMA3HAHUI

5 2
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OBIIEE KOJIMYECTBO YACOB I10 136
[TPOI'PAMME

10
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11 KIIACC

KoanuectBouacos JJIeKTPOHHBbIE
Ne HanmeHoBaHMepa3ae/ioB U
n/m TEMIPOTrPaMMbI Bcero Konrposbubiepadorsl | IIpakTHuecknepadoThl (wndposie)
o0pa3oBaTeIbHbIEPECYPChI
1 UccnenoBanue ¢)yHKuni71 c 29 1
MTOMOIIBIO TIPOU3BOTHOM
2 IlepBooOpazHas 1 HHTErpaj 12 1
I'paduku TPUrOHOMETPHUYECKHX
3 ¢dbyakumid. TpuroHomeTpuueckue 14 1
HEPaBCHCTBA
HppaumnonaneHele,
4 MOKa3aTelIbHbIC U 24 1
Jorapu(pMHUYECKIEe HEPAaBEHCTBA
KomrinekcHbieuncna 10
HarypaneHbie u nenpieuncia 10
CHuCTeMBbI palliOHATIBHBIX,
7 HppaIOHAITEHBIX 12 1
MOKa3aTeIbHBIX U
JIOrapu(pMUUECKUX ypaBHEHUN
8 3aaun ¢ mapaMeTpamu 16 1
9 [ToBTOpeHwMeE, 0606meﬂfle, 16 5
CHCTEMaTU3alusA3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MPOI'PAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
Ne KoauuyecTBouacon
Jarau3zy DJIeKTpOHHbIeNUPPOBLIEOOPA30BA
n Temaypoxka Bce Kontpoasubie | [lpakTuyeckn
YeHUs TeJIbHbIepecypchl
/ ero | paGoThI epadoThI
n
1 MHoxkecTBO, onepanuu Haj 1
MHOYKECTBAMH M MX CBOWCTBA
2 HuarpammbiDitnepa-Benna 1
IIpuMeHeHne TeopeTuKo-
3 MHOKECTBEHHOTI'0 armapara Jjis 1
pelIeHus 3a1a9
PanmonansHbIC yncha.
4 OOBLIKHOBEHHLIE U IECITUIHEIE 1
JpoOH, TIPOIEHTHI, OECKOHEYHBIS
nepuoanYecKre Apoou
PanvonansHbIC Ynca.
5 OOBIKHOBEHHBIC U JIECATUYHBIC 1
JpoOH, TIPOIIEHTHI, OECKOHECYHBIC
nepuoAnYecKre Apoou
6 [Tpumenenue apoOeii U MPOLIEHTOB 1
JUTSL peIIEHUS TPUKIIATHBIX 3a]1a4
7 [Tpumenenue apoGeii 1 MPOLEHTOB 1
JUTS PEIICHUST TTPUKIIATHBIX 3a71a4
8 JleficTBUTENbHBIC YHCIIA. 1
PannonanbHbIC U
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HppalOHAJILHBIC YHUCJIa

Apudmerrueckue oneparmm ¢
JIeMCTBUTENILHBIMU YHCIIaMHU

10

Monynb AeiiCTBUTEIBHOIO YUCIa U
€ro CBOMCTBA

11

[TpuOnmxEHHBIE BBIYUCIICHUS,
IIpaBWJIa OKPYTJICHUS, IPUKUIKA U
OLIEHKA pe3yJIbTaTa BIYUCICHUN

12

OCHOBHBIE METO/IbI PELICHUS
LENbIX U APOOHO-pAIIMOHATBHBIX
YpaBHEHUH U HEPABEHCTB

13

OCHOBHEBIE MCTOAbI pCUHICHUA
OCIIbIX U I[pO6HO-paI_[I/IOHaJIbHBIX
ypaBHeHI/Iﬁ 1 HCPAaBCHCTB

14

OCHOBHBIE METO/IbI pELICHUS
HEJBIX ¥ APOOHO-PAITMOHATIEHBIX
YpaBHEHUH U HEPABEHCTB

15

MHoro4ieHsI OT OTHOU
IepeMEHHOM. [lenenne
MHOI'O4WJIEHa Ha MHOT'OUJIEH C
octaTtkoM. Teopemabesy

16

MHOTO4ICHBI C IEbIMA
ko3 unmenramu. Teopema Buera

17

PemennecncreMimHENHBIX ypaBHE
HUM

18

PemennecrucreMiauHeHbIXypaBHE
HUHI

1

19

Martpuiia CUCTEMBI IMHEHHBIX

1
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ypaBHeHui. OnpenennTens
MAaTpHIIbl 2%X2, €ro
T€OMETPUYECKUN CMBICI U
CBOMCTBA; BBIYUCIICHUE €TO
3HAYCHUS

20

Onpexnenurens MaTpULbl 2X2, €ro
T€OMETPUYECKUN CMBICI U
CBOICTBA; BEIYUCIICHUE €T0
3HAYEHUS

21

[Ipumenenue onpenenuTens st
pELIEeHUs] CUCTEMBI JIMHEWHBIX
YpaBHEHUH

22

Pemenne nmpukiagHeIx 3a1a4 ¢
ITOMOILBIO CUCTEMBI IUHEUHBIX
ypaBHEHUH

23

Pemenne npuknagHbIx 3a1a4 C
IIOMOIIBIO CUCTEMBI JIMHEWHBIX
yYpaBHEHUH

24

KontponbHas pabora:
"PanroHanbHble ypaBHEHUS U
HEpaBEHCTBA.
CucreMbUIMHEMHBIXYpaBHEHUN "

25

OyHKIHS, CTIOCOObI 3aaHUS
¢bynkuuu. Bzaumao obpaTHble
dbyaknun. Kommnosurusdyakmmit

26

I'paduk hyHakumum. DnemMeHTapHbIE
npeoOpa3oBaHus rpaguKoB

b yHKIII
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27

OO6nactp omnpeneneHus u
MHOKECTBO 3HaUYCHUH (DYHKIIHU.
Hynu ¢pyaxuun. [IpomexyTku
3HAK IIOCTOSHCTBA

28

YérHble 1 HEUETHBIC (DYHKIUU.
[Teproanueckue GyHKIUU.
[TpomekyTKUMOHOTOHHOCTH (D YHKIT
uu

29

MaxkcuMyMBbl 1 MUHUMYMBI
¢bynkuuu. Haubonemiee u
HaMMeHblIee 3HaYeHne GpyHKunn
Ha MPOMEXKYTKE

30

JInnelinas, KBagpaTuyHas U
IpoOHO-TMHENHHas QYHKIH

31

DneMeHTapHOe UCCeIOBaHUE U
MocTpoeHue rpauKoB ITUX

byHKIMMA

32

DJIeMEHTapHOE UCCIEIOBAHUE U
MOCTPOEHHUE TPaUKOB ITUX

byHKIMI

33

CreneHsb ¢ 1eab6IM IOKa3aTeIEM.
bunom Herotona

34

CreneHsb ¢ 1eabIM IOKa3aTeIeEM.
bunom Herorona

35

CrenenHast GpyHKIHMS C
HaTypaJIbHBIM U LIEJIBIM
nokasareiaeM. EécBolicTBa n

rpaduk
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36

KonTposneHasg padora: "Crenensas
p p
¢dbynaknus. E€ croiicTBa u rpadux”

37

Apudmernueckuii KOpeHb
HAaTypaJIbHOMN CTETIEHU U €TO
CBOMCTBA

38

Apudmernaeckuii KOpeHb
HaTYpaJbHOH CTENEeHU U €ro
CBOMICTBA

39

[TpeoOpa3zoBaHms YUCITOBBIX
BLIpa)KeHI/Iﬁ, coacpiKalnX CTCIICHU
U KOpHU

40

[TpeobpazoBaHUs YHCIOBBIX
BBIPXKEHUI, COJIEPIKALTNX CTEICHH
1 KOPHHU

41

[IpeoOpa3zoBanms YUCITOBBIX
BBIPKEHUH, CONIePIKALTNX CTETICHH
Y KOPHH

42

HppainmoHanbHble ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
UppaLMOHATIbHBIX YPABHEHUN

43

HppanumoHanbHble ypaBHEHMUS.
OCHOBHBIE METO/BI PELICHUS
UPPaLMOHATIbHBIX YPABHECHUN

44

HppanmoHanpHble ypaBHEHUS.
OCHOBHBIE METObI PELICHUS
UPPaLMOHATIbHBIX YPABHEHUN

45

PaBHOCHIIBLHBIC nepexoanl B
peIICHUHN UPPALMOHATIBHBIX
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ypaBHEHUU

46

PaBHOCUIIBHBIE TTEpEX OB B
pELIEHNU UPPalUOHATBHBIX
YpaBHEHUH

47

PaBHOCHIIBHBIE IEPEXO/BI B
pELICHUU UPPALHOHAIBHBIX
ypaBHEHUH

48

PaBHOCUIIBHBIE ITEpEXO/BI B
pELIEHNN UPPalHOHAIBHBIX
YpaBHEHUH

49

CaoiicTBa 1 rpaduk KOpHs N-0if
CTETIEeHU KaK (QYHKIUU 0OpaTHOM

CTCIICHU C HATYpPaJIbHbIM
IoKa3aTecJIEM

50

CaoiicTBa 1 rpaduk KOpHs N-0if
CTETIEHU KaK (YHKIUU 0OpaTHOM

CTCIICHU C HATYpPaJIbHbIM
IIoKasaTecJIeM

51

KonTtponbshas pabora: "CBoiicTBa u

rpaduK KOpHs N-0if CTENEeHN.
HppanmonansHpleypaBHeHNA"

52

Crenens c paluoHaIbHBIM
HOKa3aTeJIeM U e€ CBOWCTBa

53

CreneHb ¢ paluOHAIbHBIM
OKa3aTeJIEM U €€ CBOMCTBA

54

Crenenp ¢ pallMOHAIBHBIM
oKa3aTejeM U €€ CBOIiCTBa

1

55

[TokazarenbHas pyHKIUA, €€

1
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CBOMCTBaA U TpaduK

56

Hcnonb3oBanue rpapuka GyHKIUN

JUISL pellieHrs ypaBHEHUN

57

Hcnonps3zoBanue rpaduka GyHKIUU

JUISL pEUIeHUs] YpaBHEHUI

58

[TokazaTenbHblE YypaBHEHHUS.
OCHOBHBIE METO/IbI PEIICHUS
MOKa3aTeNbHBIX YpaBHEHUN

59

IToka3zaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOBI PELICHUS
ITOKa3aTeJIbHBIX YPaBHEHUU

60

IToka3aTenbHbIE ypaBHEHUS.
OcCHOBHBIE MCTOAbI pCUHICHUA
[IOKa3aTeNbHbIX YpaBHEHUN

61

KontponbHas pabora:
"TTokazaTenpHas GyHKIIHS.
IToka3arenbHble ypaBHEHUS"

62

Jlorapudmuauca.
CaoiicTBanorapudma

63

Jlorapudmuucna.
CoiicTBasiorapudma

64

Jlorapudmuucna.
CaoiicTBasiorapugma

65

JlecsaTuaHbIC U
HaTypaJTbHBICIIOTaPUPMBI

66

JlecsaTuaHbIE U
HATypaJIbHBIEIOTaPUPMBI

1

67

[TpeobpazoBaHUEBBIPAKCHHH,

1
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coJiepKaluXxaorapuQmol

68

[TpeobpazoBaHUEBBIPAKECHHIH,
coJiepKanuxaorapumol

69

[IpeoOpazoBaHHEBBIPAKEHU,
coiepKauxIorapuMpl

70

Jlorapudmuueckas pyHkus, eé

CBOHCTBaA U TpapuK

71

Jlorapudmmueckas QyHkIus, eé

CBOMCTBaA U TpaduK

72

Hcnonb3oBanue rpaduka GyHKIUN

JUISL pellieHrsl YypaBHEHUN

73

Hcnonws3oBanue rpaduka GyHKIUU

JUISL pelIeHrsl ypaBHEHUM

74

Jlorapudmuueckue ypaBHEHUS.

OCHOBHBIE METO/BI PELICHUS
JOrapu(pMUUECKUX ypaBHEHUN

75

Jlorapugmuueckue ypaBHEHHs.

OCHOBHBIE METO/Ibl PELLICHUS
Jorapu(pMUUYECKUX ypaBHEHUI

76

Jlorapudmuueckue ypaBHEHUS.

OCHOBHBIE METO/BI PELICHUS
JOrapu(pMUUECKUX ypaBHEHUN

77

PaBHOCUIIBHBIE TTIEpEXO/BI B
pelieHuu JorapupMuIecKiux
YpaBHEHUH

78

PaBHOCHITBHBIE TIEPEXO/bI B
peLIeHNH Jorapu(PpMUIECKIX
YpaBHEHUH
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79

KontponbHas pabora:
"Jlorapudmuueckast GyHKITHS.
Jlorapugmuueckne ypaBHeHHS"

80

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOI'0 apryMeHTa

81

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC YHCIIOBOI0 apryMeHTa

82

ApKCUHYC, apKKOCUHYC U
ApKTaHT€HC YUCIIOBOIO apryMeHTa

83

ApKCUHYC, apKKOCUHYC U
apKTaHTEHC YKCIIOBOTO apryMEHTa

84

Tpuronomerpuueckas
OKDY>KHOCTb, OIIPEJIEIICHUE
TPUTOHOMETPUYECKUX (PYHKIUI
YHCIOBOrO apryMeHTa

85

Tpuronomerpuueckas
OKPY’KHOCTb, OIIPEJIEIICHHE
TPUTOHOMETPUYECKUX (PYHKIIUI
YHCJIOBOrO apryMeHTa

86

OCHOBHBIETPUTOHOMETPUUECKHEPO
PMYIIBI

87

OCHOBHBICTPUTOHOMETpUUIECKUEPO
PMYITBI

88

OCHOBHBIETPUTOHOMETPHYECKHE(DO
PMYJIbI

89

OCHOBHBIETPUTOHOMETPUIECKHEPO
PMYITBI

1

90

[IpeobpazoBaHUETPUTOHOMETPUYEC

1
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KUXBBIPAXKCHU I

HpeO6paBOBaHI/ICTpI/IFOHOMeTpI/ILIeC

o KUXBBIpOKECHU I

92 [IpeobpazoBaHUETPUTOHOMETPUYEC
KHXBBIPOXKCHU I

93 [IpeobpazoBaHUETPUTOHOMETPUYEC
KUXBBIP)KCHU I

94 PemenunerpuronoMerpruueckuxypa
BHEHUM

95 PemennerpuroHoMeTpuueckuxypa
BHEHUI

96 Pemennerpuronomerpuueckuxypa
BHEHUI

97 Pemennerpuronomerpruueckuxypa
BHEHUI

98 PemennerpuroHoMeTpruecKkuxypa
BHEHUI

99 PemennerpuroHoMeTpuueckuxypa
BHEHUI

10 Pemenuerpuronomerpruueckuxypa

0 BHEHUU
Kontponbnas pabora:

10 "TpUroHomMeTpuyeCcKue

1 BBIPAKCHUS U
TPUTOHOMETPUYECKUE YpaBHEHUS"

10 [TocnenoBaTenbHOCTH, CIIOCOOBI

5 3aJjaHus T0CJIeI0BaTEIbHOCTEH.

Mertox MaTeMaTUYeCKOU
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WHIYKIIUH

MOHOTOHHEIE U OrpaHUYCHHBIC

;O nocaeaoBatenbHOCTH. ctopust
aHasn3a 0ECKOHEYHO MaJlbIX

10

4 Apudmernueckasmnporpeccus

10

5 ['eomeTpuyeckasmporpeccus

10 | beckoneyHoyObIBarOLIasTeOMETpU

6 YecKasmporpeccus

10 CymMmMa OeckoHEeUHO yObIBaroLIen

7 F€OMETPUYECKON MPOrPECCUU

10 JIMHENHBINA U DKCIOHECHIIMATIbHEIN

3 poct. Hucno e. @opmysa CI0KHBIX
MIPOIICHTOB

10 JInHEeWHBIN U SKCIOHESHIIUAJIbHBIN

9 poct. Hucno e. ®opmyna CI0XHBIX
IIPOLICHTOB

11 Hcnonp3oBanue nporpeccuu st

0 pelIeHus pealibHbIX 3a7a4
MIPUKIIATHOTO XapaKTepa

11 Kontponbnas pabora:

1 "TTocaenoBaTeIbHOCTH U
nporpeccun”

11 HenpepbiBHbIE QYHKINH 1 UX

2 CBOICTBa

11 Touka pa3pbiBa. ACUMITOTHI

3 rpadukoB GyHKIUN
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11

CBoiicTBa QyHKIUI HEMTPEPHIBHBIX

1
4 Ha OTpe3Ke
11 CaoiicTBa (pyHKIIHI HETPEPHIBHBIX 1
5 Ha OTpe3Ke
11 Meron MHTEpBAIOB AJIs PEIICHUS 1
6 HEPaBEHCTB
11 MeTton MHTEpPBAJIOB [IJIs1 PELICHUS 1
7 HEPABEHCTB
11 Meron MHTEpBANIOB AJIs PEIICHUs 1
8 HEPaBCHCTB
11 [IpumeHeHue CBOCTB
9 HEeNpPepbIBHBIX PYHKUUN 115 1
peleHus 3aaa4y
IIpuMeHeHne CBOMCTB
(1)2 HENPEPBIBHBIX PYHKIUN A5 1
pelieHns 3a1a4y
12 [TepBas u BTOpas Npou3BOIHEIE 1
1 G yHKITIT
12 Omnpenenenue,
) reOMETPHYECKHICMBICIIITPOU3BOIH 1
oi
12 Omnpenenenue, 1
3 (bu3NYECKUNACMBICITIPON3BOAHON
12 YpaBHEeHHE KacaTeIbHOU K 1
4 rpaduKy QyHKIHA
12 YpaBHEHHE KacaTeIbHON K 1
) rpaduKy QyHKIUN
12 [Tpon3BoaHBIEAIEMEHTAPHBIX QD YHK 1
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6 §1050%
12 [Tpon3BoaHBIEAIEMEHTAPHBIX QD YHK 1
7 180507
12 [TpousBogHAas CyMMBI,
3 IIPOU3BEJECHUS, YACTHOIO U 1
KOMTIO3HIINH (PYHKIIUN
12 IIpousBoaHast CyMMBl,
9 MIPOM3BEACHUS, YACTHOTO U 1
KOMITO3UIIMH () YHKITUN
13 [Tpou3sBogHast CyMMBI,
0 IIPOU3BEJCHUS, YACTHOIO U 1
KOMITO3UIINH (DYHKIIMIHA
13 KouTtponshaspabora: 1 1
1 "ITpou3BogHas"
13 [ToBTOpenue, 06001IEHNE,
CHUCTEMaTU3alMs 3HAHW: 1
2 "VpaBHenus"
13 [ToBTOpenue, 06001ICHHE,
3 cUCTeMaTU3alus 3HAHHM: 1
"®yHkun"
13
4 HToroBasikoHTpoIbHasspaboTa 1 1
13
5 HToroBasikoHTposIbHasspaboTa 1 1
13 [ToBTOpenue, 06001ICHNHE, 1
6 cUCTeMaTH3alUsA3HAHU I
OBILIEE KOJIMYECTBO YACOB I1O 136 10 0
I[TPOI'PAMME
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11 KIIACC

Ne KosnnyecrBouacos
JMarausy DJIeKTpOHHbIenu(poBbICOOpPa3oBa
n Temaypoxka Bce KonTtpoabubie | IlpakTuueckue
YeHHU S TeJIbHbIepecypChl

/ ero | paboThI paGoThI
n

[IpuMeHeHne npon3BOAHON K

UCCIeIOBaHNIO (PYHKIMHA Ha 1

MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne poU3BOAHON K

HccieI0BaHmi0 QYHKIIMM Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne pon3BOAHON K

UCCIIeIOBaHMIO (DYHKIMHA Ha 1

MOHOTOHHOCTb M KCTPEMYMBI

IIpumeHneHne nponu3BOAHON K

UCCIIEIOBAaHUIO (PYHKIIMM Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne npon3BOAHON K

UCCcleIoBaHI0 (PYHKIMHA Ha 1

MOHOTOHHOCTb U KCTPEMYMBI

[IpumeneHnue npou3BOAHON K

UCCJIEJOBAaHUIO (PYHKIIMM Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBI

Haxoxenne HanOomIb1Iero u

HAaUMEHBILIETO 3HAYCHUS 1

HenpepbrIBHON (YHKIIMHM Ha
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OTPEC3KC

Haxoxxnenne Han6omb1Iero u
HaMMEHBIIEro 3HaYeHUs
HEeNpepbhIBHON (QYHKIIMH Ha
OTpe3Ke

HaxoxneHne HanOobIero u
HAaUMEHBILIErO 3HAYCHUS
HEeNpephIBHON (YHKIIMH Ha
OTpe3Ke

10

Haxoxxnenne nanbosnpliiero u
HAUMEHBIIIETO 3HAYCHUS
HeTpepbhIBHON (DYHKIIMM Ha
oTpe3Ke

11

Haxoxnenne HanOO0IbIIEr0 U
HauMEHBIIETO 3HAYCHMS
HeTpephIBHON (HYHKIIMH HA
OTpe3Ke

12

Haxoxnenne HanOO0IbIIETO U
HaMMEHBIIETO 3HAYEHMS
HENpephIBHON (YHKIIMH HA
OTpe3ke

13

[Ipumenenne nporu3BOIHOMN ISt

HaXOXACHUA HAUJTYy4dIICTO

peUICHUA B IIPUKIIAAHBIX 3aJavdax

14

[Ipumenenne nporu3BOAHON ISt

HaXO0XACHUA HAWMJITYYIICT O

pPCUICHUS B IIPUKIIAAHBIX 3aga4dax

15

[IpuMeHeHne Mpou3BOAHON ISt 1
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OIpEICIICHUS] CKOPOCTH U
YCKOpEHHS TIPolecca, 3aJaHHOr0
bopmyIoii uiau rpaduKomM

16

IIpuMeHeHne Mpon3BOAHON [T
OIIpe/IEeNIEHUs] CKOPOCTH U
YCKOpEHHUs Ipoliecca, 3aJaHHOTr O
dhopmyoii uimu rpagukom

17

Komnozunusadynkumii

18

Kommnozunus yakimia

19

Kommnozunusad yakimia

20

I'eomeTpuueckue o0pasbl
YpaBHEHUH HAa KOOPJAUHATHOU

IIJIOCKOCTH

21

['eomerpuyeckue 0Opasbl
YpPaBHEHUHN HAa KOOPAWHATHOU

IIJIOCKOCTH

22

KonTtponbhas pabora:
"UccnenoBanue GyHKIUN C
MOMOILBIO TPOU3BOIHON"

23

[TepBoobpa3Has,
OCHOBHOECBOHCTBOIEPBOOOPA3HBI 1

X

24

[TepBooOpa3HbIE 2IIEMEHTAPHBIX
¢dbyukmmii. [TpaBuina HaXOXKICHHUS 1

epBOOOPA3HBIX

25

[TepBooOpa3HbIe F7IEMEHTAPHBIX
dbynaknuid. [TpaBuna HaxoXaCHUS 1

nepBooOpa3HbIX
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26

Wurerpain.

['eomeTpuyeckuiicMbICIUHTETpaIa

27

Beruncnenue onpenenéHHoro
uHTerpana no ¢popmyne Herorona- 1

Jlelibaura

28

Brrunciienune onpenenéHHOro
uHTerpaia no ¢popmysie Herorona- 1

JleliOamnIa

29

[Ipumenenue uHTErpaia s
HaXO0XJACHUA HHOIH&IICﬁ IIJIOCKHUX 1

buryp

30

[TpumeneHue uHTErpana s
HaXO0XJIECHUS 00HEMOB
T€OMETPUUYECKUX Tell

31

[Tpumepsipemenuiigudpdepennma

JIbHBIXYPABHEHUN

32

[Tpumepsipemenuiinnddepenna

JIbHBIXYPaBHEHUN

33

MaremaTnueckoe MOJeTUPOBaHHE
pEaNbHBIX MTPOIIECCOB C MOMOIIBIO 1
Qg depeHInaTbHBIX ypaBHEHUH

34

KonTtponbnas pabora:
"TlepBooOpazHas u unTerpan"

35

Tpuronomerpuieckre GyHKINH,
UX CBOWCTBA U rpauKu

36

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduKu

1

37

Tpuronomerpudeckue QyHKIHNH, 1
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UX CBOWCTBA U rpaduKu

38

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduKu

39

Tpuronomerpudeckue GyHKINH,
UX CBOMCTBA U rpaduKu

40

OT60p KOpHEH
TPUTOHOMETPUYECKUX YPaBHEHUU
C TIOMOIIBI0 TPUTOHOMETPHYECKON
OKPY)KHOCTH

41

OT60p KOpHEH
TPUTOHOMETPHUYECKUX YPABHCHHIA
C TIOMOIIBI0 TPUTOHOMETPHYECKOMN
OKPY)KHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX YPABHCHHIMA
C TIOMOIIBI0 TPUTOHOMETPUIECKON
OKPY)KHOCTH

43

OT10op KopHeH
TPUTOHOMETPUUYECKUX YPABHECHUN
C IOMOUIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

PemieHneTpuroHOMEeTpU4ECKUXHE
PaBEHCTB

45

PerreHneTpuroHOMeTprUUECKUXHE
PaBEHCTB

46

PemennerpuroHoMeTpuuecKuxHe
PaBEHCTB

1

47

PGIHeHI/IeTpI/IFOHOM CTPUUCCKUXHEC

1
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paBEHCTB
Kontponbnas pabora: "I'paduxu

4g | TPUTOHOMETPHYECKHX byHKIUH. 1 1
TpUroHOMETPUYECKUEHEPABEHCTB
a"

49 OCHOBHBIE METO/IbI PELICHUS 1
MOKa3aTEeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IbI PELICHUS 1
MOKa3aTeNIbHBIX HEPABEHCTB

51 OCHOBHBIE METObI PELICHHS 1
MOKa3aTeTbHBIX HEPABEHCTB

59 OCHOBHBIE METO/IbI PEIICHHS 1
MOKa3aTeIbHBIX HEPABECHCTB

53 OCHOBHBIE METO/IbI PELICHUS 1
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PELLICHUS 1
Jorapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI pPELICHHS 1
norapu(MUIECKIX HEPABEHCTB

56 OCHOBHBIE METObI PELICHUS 1
norapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IbI PELICHUS 1
UppalMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI PEILICHHS 1
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METObI PEUICHHS 1
HUPPAIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METOIBI PEIICHUS 1
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HppaluOHAJIbHBIX HCPABCHCTB

61

['paduueckre MeTO bl pelIeHUs
UppalMOHATIBHBIX YPaBHEHUN

62

['padmyeckune MeTOABI pelieHus
UppalMOHATIBLHBIX YPABHEHUH

63

I'paduueckre MeTobl pelIeHus
ITIOKa3aTeJIbHBIX YPaBHEHUU

64

I'padmyaeckue METOBI peIICHUS
[0KA3aTEJIbHBIX HEPABEHCTB

65

I'padmyeckure MEeTOABI perieHus
JIOrapu(MHUUYECKUX ypaBHEHUI

66

I'paduueckre MeToIbl peIeHUs
JIOrapu(pMUUECKIX HEPABEHCTB

67

['padrueckre MeTOIbI pelIeHuUs
norapu(pMUUECKUX HEPABEHCTB

68

I'paduaeckue meTomb! pemeHus
OKa3aTEJIbLHBIX U 1
Jorapu(pMUUECKUX YpaBHEHUH

69

I'pacuueckre METONIBI peIICHHS
MIOKa3aTeNbHbIX U 1
JOrapu(MUUYECKIX ypaBHEHUN

70

I'padmaeckue MEeTOIBI pereHUs
MOKa3aTeNIbHbIX U 1
Jorapu(pMUYECKUX HEPABEHCTB

71

I'padpuaeckue MeTobI pemeHus
MOKa3aTEJIbHBIX U 1
norapu(pMUUECKUX HEPABEHCTB

72

KontponbHas padora: 1

1

ApTyp Cepreesuy, vpekTop
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"UppanuoHanbpHele,
II0Ka3aTeNbHbIe U
norapudmuyeckrue HepaBeHcTBa"

73

KommiekcHbIe uncnia.
Anrebpanyeckas u
TPUTOHOMETPHUYECKast (POPMBI
3aITMCH KOMIIJICKCHOI'O YHCia

74

KommnekcHbIe unca.
Anrebpandeckas u
TpUTOHOMETpUUecKas (HhOpMbI
3aITMCH KOMIIJIEKCHOI'O YHCia

75

ApudmMerrnueckue orneparuu ¢
KOMIIJICKCHBIMU YU CJIaMU

76

ApudmeTrueckre onepanuu c
KOMIUIEKCHBIMU YHCIIaMHU

77

N300paxeHrne KOMIUIEKCHBIX
YHCEIT Ha KOOPANHATHON 1
TUIOCKOCTH

78

N3o6parkeHne KOMIUIEKCHBIX
YuCcel Ha KOOPAUHATHON 1
MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTEINEHU U3 KOMIUIEKCHOIO YHcia

80

®opmyna Myaspa. Kopau n-oit
CTETICHH U3 KOMIUJIEKCHOTO YHMCIIa

81

[TpumMeHeHne KOMILIEKCHBIX
YHCeIN JUIs pelIeHUsT PU3NIECKUX 1

N ITCOMCTPUYCCKUX 3a1a1
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KontponbHaspabora:

82 " "
KommnekcHbpleuncia

83 HatypanbHble u niensieuncna

84 HatypanbHble u nensieuncna

85 [IpumeHeHne mpU3HAKOB
IEJIMMOCTH LEIBIX YHCET

86 [IpuMeHeHne npru3HAKOB
JIETUMOCTH LIEJIBIX YHCENT
[IpuMeHeHne npru3HaKoB

87 nenumoctu nensix yucen: HOJ u
HOK
[IpumeHeHne MpU3HAKOB

88 nmeaumMoctH menbix yucen: HOJl u
HOK
IIpuMeHeHne pu3HaKoB

89 JICTUMOCTH LIEJIBIX YMCEN: OCTaTKH
10 MOJTYJTIO
[IpuMeHeHne npru3HAKOB

90 JIETUMOCTH LIEJIBIX YMCEN: OCTATKH
10 MOJTYJIIO
IIpuMeHeHne pu3HaKoB

01 JEIMMOCTH LENBIX YHCET:
anropuT™ EBKIMIA 1715 perieHus
3a/1a4 B IEJIBIX YUCIAX

92 Kontponbnas padora: "Teopus
easIx ynucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHeHHﬁ. PaBHOCUIIBEHEIC
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CHUCTEMBI U CUCTCMBI-CIICICTBUS

94

Cucrema 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE 1
CUCTEMBI U CHCTEMBI-CIIE/ICTBUS

95

OCHOBHBIE METObI PELICHUS
CHUCTEM U COBOKYITHOCTEH 1
palOHAIbHBIX YPAaBHEHUN

96

OCHOBHBIE METOBI PEIICHHS
CHCTEM U COBOKYITHOCTEH 1
MPPALMOHAJIBHBIX YPAaBHEHUHN

97

OcCHOBHEBIE MCTOAbI PCUHICHUA
CUCTEM U COBOKYITHOCTEN 1
NOKa3aTeIbHbBIX YPaBHEHUH

98

OCHOBHBIE METOBI PELICHUS
CHUCTEM U COBOKYITHOCTEH 1
IIOKa3aTeJIbHBIX YPaBHEHUN

99

OCHOBHEBIE MCTOAbI pCUHICHUA
CUCTEM U COBOKYITHOCTEH 1
Jorapu(pMUYECKUX YpaBHEHUH

10

OCHOBHBIE METO/Ibl PELLICHUS
CHUCTEM U COBOKYITHOCTEH 1
JOrapu(MUUYECKUX ypaBHEHUN

10

IIpuMeHeHNE CUCTEM K PELIECHUIO
MaTeMaTHYeCKUX 3aJau 1 3a/1a4
U3 pa3INyYHbIX o0nacTell HayKu U 1
peabHOM KU3HU, UHTEPIIPETALINS
MOJYYEHHBIX pe3yJIbTaTOB

10

HpI/IMCHCHI/Ie CUCTEM K PCIICHUIO 1
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MaTeMaTUUYECKUX 3a/1a4 U 3a1a4
U3 pa3IMyYHbIX o0iacTell HayKu U
pealbHOM KU3HU, UHTEPIIPETALINS
MIOJIyYEHHBIX PE3yIbTaTOB

IIpuMeHeHre HEpaBEHCTB K
PELIECHUI0 MaTEMaTHYECKUX 3a1a4

10 | w3amav u3 pa3TUYHBIX O0JIacTel

3 HAyKH U PEAJIbHOM KU3HH,
MHTEPIIPETAIHS TOTYIEHHBIX
pe3yIbTaToB
KonTtponbnas padora: "Cucremsl

10 | panmoHaNbHBIX, HPPALMOHAIBHBIX

4 MOKa3aTeNbHbBIX U
norapu(pMUIECKUX ypaBHEHUN"

10 PanmonansHbICypaBHEHHS C

) napaMeTpamu

10 PanmonansHbICHEpaBEHCTBA C

6 napameTpamu

10 PannonanpHbIeCHCTEMBI €

7 rapameTpamMmu

10 | HppauuoHanbHblC ypaBHEHUS,

8 HEPaBEHCTBA C apaMeTpaMu

10 HppanmoHaabsHBIECUCTEMBI C

9 napameTpamu

11 IToka3aTenbHbIE ypaBHEHUS,

0 HEpaBEHCTBA C MMapaMeTpaMu

11 IToka3aTeIbHBIECUCTEMBI C

1 napaMeTpamu
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11

Jlorapugmuueckue ypaBHeHUs,
HEPaBEHCTBA C MMapaMeTpaMu

11 JlorapupMuuecknecucTemMsl ¢

3 napaMeTpamMu

11 TpuronomerpryecKkreypaBHEHHS

4 C mapamMeTpaMu

11 TpuroHomMeTprU4eCKHEHEPABEHCTB

5 a ¢ mapaMeTpamu

11 TpUroHOMETPUYECKUECUCTEMBI C

6 rmapameTpamMmu
ITocTpoenue u ucciaeaoBaHNE

11 MaTeMaTHICCKHX MOJCICH

7 pEANbHBIX CUTYALMH C IIOMOILBIO
ypaBHEHUH C mapaMeTpaMu
[TocTpoeHue u rccaea0BaHNE

11 MaTeMaTUYECKUX MOJEJIEH

3 pEeATbHBIX CUTYAITUi C TIOMOIILIO
CUCTEM YpaBHEHHI C
nmapameTpamMmu
[TocTpoenue u ucciaenoBaHme

11 MaTeMaTHUCCKHX MOJCICH

9 pEATbHBIX CUTYAIUi C ITOMOIIBIO
CHUCTEM ypaBHEHHI C
napaMeTpamMu

12 KonTtponbsHas pabora: "3amauu ¢

0 napamerpamu”

12 [ToBTOpenwue, 0600IIECHNE,

1 CHCTeMaTu3alis 3HAHMI:
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"VpaBHeHus"

12 [ToBTOpenue, 06001IEHNE,

5 CHCTEMAaTHU3allHs 3HAHUI: 1
"VpaBuenus"
[ToBTOpenue, 0600MIICHNE,

12 CHCTEMAaTH3aIlHs 3HAHWI: 1

3 "VpaBHeHHUS.
CucremblypaBHeHUN"

12 [ToBTOpeHue, 0600MIICHNE,

4 CcHCTEeMaTH3alus 3HaHUH 1
"HepaBencraa"

12 [ToBTOpenwue, 06001IEHNE,

5 CHCTEMAaTH3allHs 3HAHUI: 1
"HepaBenctpa"

12 [ToBTOpeHue, 0600MICHNHE,

6 cHCTeMaTHu3alus 3HaHu: 1
"HepaBenctpa"

12 [ToBTOpenue, 06001IEHNE,

7 CHCTEMAaTH3allHs 3HAHWI: 1
"IIpousBoaHas u €€ npuMeHeHue"

12 [ToBTOpenue, 06001ICHHE,

3 CHCTEMAaTH3alus 3HaHUI: 1
"[IpousBoaHas u €€ npumeHeHue"

12 [ToBTOpenue, 06001IEHNE,

9 CHCTEeMaTH3alus 3HaHuH 1
"IIponsBoaHas u €€ npuMeHeHue"

13 [ToBTOpenwue, 0600IIECHNE, 1

0 CHCTeMaTu3alis 3HAHMI:
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"UnTerpan u ero npuMeHexue"

[ToBTOpenue, 06001IEHNE,

13 .
1 CcHCTeMaTHU3alis 3HAHMI: 1
"OyHKIMR"
13 [ToBTOpenue, 06001IEeHNE,
5 cHCTeMaTHu3alus 3HaHUMH 1
"OyHkuun"
13 [ToBTOpenue, 06001IEHNE,
3 CUCTEMAaTH3aINA 3HAHWIL: 1
"Oyakuun"
13
4 HrorosaskoHTponbpHaspadboTa 1 1
13
5 WrorosasikoHTponpHasipaboTa 1 1
13 [ToBTOpenue, 06001IEHNE, 1
6 cUcTeMaTU3aluA3HaHU I
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
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YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

Matemaruka : anreOpa U Hadajga MaTeMaTHIECKOTO aHam3a,reoMeTpusi. Anredpa
¥ Hayaja MaTeMaThyeckoro aHanuza. 10 kmacc : y4ueo, amus
00111e00pa3oBaT.opraHu3aIiyii : 0a3oBbIi U yriryol. ypoBHH : u3fanue B pdf-
dopmare / [FO. M. Konsrun, M. B. Tkauésa,H. E. ®émoposa, M. U. 111abynuH].
— 10-e u3n., crep.-Mockaa : [Ipocsemenue, 2022. — 384 ¢

Matemaruka : anreOpa ¥ Hadajsa MaTeMaTHIECKOTO aHaAJIM3a, TEOMETPHSL.
AnreOpa 1 Hauaja MaTeMaTU4Yeckoro aHanusa. 11 kmacc : yue0, s
00111e00pa3oBaT.opraHu3alyii : 06a3oBbIi U yriIyO. ypoBHH : u3fanue B pdf-
dopmate / [FO. M. Konsirun, M. B. TkauéBa,H. E. ®énoposa, M. U. [11abyHuH].

— 10-e u3n., ctep. —Mockaa : [Ipocsemenne, 2022. — 384 ¢

METOANYECKHUE MATEPUAJIBI 1JIA YUUTEJA
Marematuka: anredpa 1 HayaJla MaTEMaTUYECKOTO aHAJIN3a, TEOMETPUSI
Anrebpa u Hauana MaremaTudeckoro ananusa 10—11 kmaccel Mertoguueckue

pexkoMenaanuu k yueOnuky L. A. Anmumosa,tO. M. Konsruna, H. E. ®énoposoit

v JIp.

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET
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