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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
MaTeMaTUYeCKOTr0 aHanm3a», «MHOXecTBa U JIOTHKa». Bce OCHOBHBIC



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



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



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 MaTeMaTH4YECKOrO0 MOJEIUPOBAHUS, KOTOpPHIE IMPHU3BAHbI
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 pa3iesioB MPOTrpaMMBbl, TOCKOJIbKY BECh MaTepHal
y4eOHOro Kypca IIMPOKO HCHOJIb3YeTCd IJis pelleHusl MpUKIaAHbIX 3anad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIONB30BaTh  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 Hejeno), B 11
kiacce — 136 yacoB (4 4aca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoauueckue apodu. Ilpumenenue npobeil M MPOLEHTOB JUIS
peLIeHUs IPUKIAJHBIX 3a1a49 U3 Pa3JInYHbIX OTPACIIEH 3HAHUW U PEAIbHOW KU3HH.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEUCTBUTEIBHOTO YuCia U ero cBoicTBa. IIpuOamkEéHHbIE BBIYMCIIECHUS, ITpaBUIIa
OKPYIVICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYMCICHUN.

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

ApudmMeTnyecknii KOpeHb HaTypajdbHON CTENIEHU U €r0 CBOMCTBA.

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

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

CuHyc, KOCHMHYC, TaHI€HC, KOTAaHT'€HC YHCJIOBOIO apryMeHTa. ApPKCHUHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

OCHOBHBIE METOJIbI PELICHUSI LIETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUHN U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEpPEMEHHOMW. JleleHne MHOrodseHa Ha
MHOTO4YJ€H ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  UEIBIMH
kodddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHU, COJIEPIKALINX CTENIEHU U KOPHH.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METObI peleHns
UPpaLMOHAIbHBIX YPaBHEHUIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHOBHBIE METO/IbI perieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Perienue TpuroHoMeTpuieCKuX ypaBHEHHM.



Pemenne cucreM nMHENHBIX YypaBHEHHMM. Marpuua CUCTEMBbI JIMHEWMHBIX
ypaBHeHuil. Onpenenutens MaTpullbl 2X2, €ro TreoMETPUYECKUH CMBICT H
CBOMCTBA, BBIYMCICHHE €r0 3HAYEHUS, TPUMEHEHHUE OIMPEHECIUTENS ISl PEIICHUS
CHUCTEMbI JIMHEMHBIX YypaBHEHUW. PemieHune npukiagHelXx 3a4a4 € [OMOIIBIO
CHUCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue DOCTPOCHHOW MOJAEIU C
MIOMOIIIBIO MATPHUIL K ONIPEETUTENEH.

[TocTpoeHne MaTeMaTUYECKUMX MOJENEH peajbHOM CHUTyallUH C MOMOUIBIO
yYpaBHEHU W HepaBeHCTB. [IpuMeHEeHHE ypaBHEHHMII U HEPABEHCTB K PEIICHUIO
MaTEeMaTHYECKUX 3aJad M 3a/lad U3 Pa3IUYHbIX o0JiacTeld HayKu U peaibHOM
KU3HU.

DOyHKUMH U TPaPuKH

@Oyukuus, crnocoObl 3aaanus (QyHkuu. B3auMHO o00paTHbIE (QYHKIUU.
Komnoszunust @ynkuuit. I'paduk  pyHkiuu. OnemeHTapHble NpeoOpa3zoBaHUs
rpaduKoB GyHKIUH.

Ob6nactp omnpeneneHus 1 MHOKECTBO 3HaueHud ¢yHkumu. Hymu dyHkumm.
[TpomexyTku 3HaKonmocTosiHCTBa. YETHBIE W HEUETHBIE PyHKIMU. [lepuoanueckue
¢yakuuu. IIpoMexyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MHUHHUMYMBI
dbynkuun. Hanbosnpiiee u HauMeHblliee 3HaueHus GyHKIIMU Ha TTPOMEXKYTKE.

Jluneiinasi, kBaJpaTudHass W JPOOHO-IMHEHHas (QYHKIUMU. DJIEMEHTapHOE
UCCJIeIOBAaHUE U MTOCTPOEHUE UX rpauKOB.

CreneHHast QyHKLIMS ¢ HATYypaJdbHBIM U LIEJIbIM NOKa3zareneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduk KOpHS N-OW CTEeNeHW Kak (yHKUIMH OOpaTHOU
CTENIEHU C HATypaJIbHBIM [TOKa3aTeJIEM.

[loka3zatenbHass u jorapupmuyeckas (PyHKUMH, UX CBOWCTBA M TpaduKu.
Hcnonb3oBanue rpa@ukoB GyHKUNNA IS peIICHUs YpaBHEHUM.

Tpuronomerpuyeckas OKPYKHOCTb, OIpPEAEIECHUE TPUTOHOMETPHUECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

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

Havana mareMaTH4eCKOro aHaJIM3a

ITocnemoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIENOBAaTEILHOCTEH. MeTox
MaTeMaTH4YECKON WHIYKIUH. MOHOTOHHBIE " OrpaHUYCHHbBIC
[I0CJIEOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBaIOIIEH MeOMETPUYECKON
IPOTrpeccu. JINHENHBIN U 3KCHOHEHIMAIBHBIN pOCT. Yncno e. Dopmyiia CII0KHBIX
OpoLEHTOB. Mcronb30BaHWE MPOrpeccuy JUlsl PELIEHHs peajbHBIX 3aJad
IPUKJIAJHOIO XapaKTepa.



HenpepreiBable (yHKIIMM W uX cBoiicTBa. TOYkM pa3pbiBa. ACHMIITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMHA HEMPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BTOpas npousBoaHbie GyHkuu. OnpeaeneHue, reoMEeTPUIECKU 1
(U3UYECKHUI CMBICI POU3BOHON. Y paBHEHHE KacaTebHOU K TpaduKky (yHKIIUH.

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

MHoxecTBa M JIOTHKA

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

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

11 KIIACC

Yuciia v BbIYMCICHUS

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

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 M3 KOMIUIEKCHOTO uncna. [Ipumenenune
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  TPUTOHOMETPHUYECKHUX  yPAaBHEHHH 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.



[IpumeHenne  ypaBHEHMH, CUCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTUYeCKUX 3ajJad M 3aJad M3 pa3IU4HbIX OOJacTell HaykKu U peanbHOU
YKU3HH, NHTEPIPETALMS [IOJYyUYEHHBIX PE3YyJIbTaTOB.

DOyHKUMU U TPaPUKH

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

Tpuronomerpruyeckue QPyHKIMH, UX CBOMCTBA U TpadUKy.

I'padprueckne mertonpl pemieHus ypaBHeHHM W 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 aHajim3a

[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 3ajadyax, JUisl OINPENEJICHHs CKOPOCTH W YCKOPEHMs Ipolecca,
3a1aHHOTO (hOPMYJION WU TPAPUKOM.

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

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

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

[Ipumepsl pemiennit auddepeHnuanbHbIX ypaBHEHU. MartemaTuieckoe
MOJICIUPOBAHUE pEAJTbHBIX TPOIECCOB C MOMOUIbI0  auddepeHnanbHbIX
YPaBHEHHM.



INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIbTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUS:

c(hOpMHPOBAHHOCTh TPAKJAHCKON MO3UIIMKA O0YYaIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOIO  WIEHA  POCCHUHCKOro  OOIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoleayp TpaxaaHCKoro oOiiecTBa (BbIOOPBI, OMNPOCHI W JIPYroe), YMEHHE
B3aMMOJICICTBOBAaTh C COLUAIBHBIMA MHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIMSIMUA U HA3HAYCHHUEM;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNUCKOM T'PAKIAHCKONW UIACHTUYHOCTH, YBOKECHUS K
MPOIUIOMY M HACTOAILIEMY POCCUMCKOM MATEMATHUKH, IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUHMCKUX MATEMAaTUKOB U POCCUUCKOW MAaTEMATUYECKOM IIKOJIBI,
UCIIOIb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHSX, cdepax
3KOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHE JAYXOBHBIX IIEHHOCTEH POCCHUUCKOTO Hapoja, CHOPMUPOBAHHOCTH
HPABCTBEHHOTO CO3HAHMS, 3THYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KCHUM HAyKH W JEATEIBHOCThIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOIO OYIYIIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIUTAHMS:

3CTETUYECKOE OTHOLICHUE K MHUPY, BKIIOYAs 3CTETUKY MATEMaTHYECKUX
3aKOHOMEPHOCTEMN, OOBEKTOB, 3a/1ay, PELICHUH, pacCyXI€HUI, BOCIIPUUMUYUBOCTh
K MAaTEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCIUTAHMS:

c(OPMHPOBAHHOCTh yYMEHHS TPHUMEHSATH MaTEeMaTUYeCKWe 3HAHUS B
MHTEpECcax 3I0POBOTO U 0€30MacCHOTO 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 37I0POBBIO (370pOBOE MHTAaHHE, COATAHCUPOBAHHBIN PEKUM 3aHSATUH W
OTJIbIXa, PETyJsipHasi hu3HUecKas akKTUBHOCTH), (PU3NUECKOE COBEPIIICHCTBOBAHUE
IIPY 3aHATUAX CIIOPTUBHO-03I0POBUTEIILHOM JEATENBHOCTHIO;

6) Tpya10BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyHIy, OCO3HaHWUE IIEHHOCTU TPYAOIIOOUS, HHTEpeC K
paznuyHbiM  chepam  mpoecCHOHANBHON  JESITENIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD



Oynymieit mpodeccun W peaau3oBBIBaTh COOCTBEHHBIC KHU3HCHHBIC IUIAHBI,
TOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa3oBaHHIO U
caM000Opa30BaHUI0 Ha TMPOTSHKCHHHM BCEH JKU3HU, TOTOBHOCTH K aKTHBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUYCCKUX 3aJ]ad MaTEMaTHYCCKOM HAIPaBJICHHOCTH;

7) 3K0J10THYECKOT0 BOCTTUTAHMSI:

c()OPMHPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYPhI, TIOHMMAHHUC BIUSHUS
COIMAIBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSHHE MPUPOJTHON M COIMATIBLHOMN
CpeJibl, 0CO3HAHHUE TIIO0AIBHOTO XapaKTepa SKOJOTHYSCKHUX MPOOIeM, OPHUCHTALIHS
Ha TIPUMCHCHHE MAaTeMaTHYeCKMX 3HAHWW JUIS pPEIICHWS 3agad B 00JacTH
OKpYXalollel cpejpl, IUIAHUPOBAHUE IIOCTYIIKOB W OIGHKH WX BO3MOXHBIX
TIOCJICJICTBUM TSI OKPYKAFOIICH CPeIbl;

8) HEHHOCTH HAYYHOI0 O3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YpPOBHIO  pa3BUTHS HAyKM ©  OOIIGCTBEHHOW  NPAKTUKH, IOHUMaHHUE
MaTEMaTHYCCKONH HayKd Kak cQepbl YeJOBEUECKOW JeSITeIbHOCTH, JTaloB ef
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH W MaTEeMaTHYCCKON KyIbTYypOd KaK CpPEJICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh MPOCKTHYIO W WCCIIEIOBATEIBCKYIO JIEATCIbHOCTh
WHIUBHIyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTeJbHbIC YHHMBEPCAJIbHBIC YYeOHbIC 1eHCTBUSA

ba3oBble jjornyeckue aeiicTBuA:

BBISIBILITH M XAPAKTEPU30BATH CYLIECTBEHHBIE NPHU3HAKH MATEMATHYECKHX
OOBEKTOB, TOHATHI, OTHOLWIEHUH MEXAYy MOHATUAMH, (HOPMYIUPOBATH
OTpeieNICHUs TIOHSATHI, yCTaHABINBATh CYIIECTBEHHBIN MPU3HAK KIIACCU(UKALINY,
OCHOBAaHMS 17151 0000ILIEHNS U CPAaBHEHHUSI, KPUTEPUU TPOBOJMMOIO aHAIN3a;

BOCIIpUHUMATh,  (QOPMYIUPOBaTH W  NPEoOpa3OBBIBATH  CYKICHUS:
YTBEPAUTEIBHBIE U OTPULATENIbHBIE, EAMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISIBJIITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IPOTUBOPEUNS
B (haKkTax, JaHHBIX, HAOJMIOJICHUSX U YTBEPXKIEHUSX, Mpeajaratb KpUTEpUU IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U MPOTHUBOPEY U,

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKM, ACAYKTUBHBIX H
VWHIYKTUBHBIX YMO3AKIIOUECHHUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJIUTH CAMOCTOATEINIBHO J1I0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMBIE U OT MMPOTUBHOIO), BBICTPAUBATh apryMEHTALMIO, IPUBOAUTH IPUMEDPHI U
KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHHSI U BBIBOJIBI;



BbIOMpaTh croco® perieHuss ydeOHOM 3amayu  (CpaBHUBATH HECKOJIBKO
BApUAHTOB  pelIeHWs, BbIOMpaTh HamboJee TMOAXONAIUHA C  y4€ToM
CaMOCTOATENLHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarebcKue 1eiicTBUA:

UCIOJIb30BaTh BOIPOCHl KakK HCCIIEIOBATEIbCKUM WHCTPYMEHT IIO3HAHMS,
dbopMynupoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpEYHE,  MpodIeMy,
yCTaHABJIMBATh MCKOMOE M JIaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBAThH
CBOIO MO3UIINI0, MHEHHUE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBINA SKCIEPUMEHT, UCCIIEIOBAHHE
110 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTu4ecKoro 00beKTa, sIBJICHUs, MPOoIEecca,
BBISIBJICHUIO 3aBUCUMOCTEHN MEX 1y 00BEKTaMHU, SIBICHUSIMU, MPOLECCAMU;

CaMOCTOSATEILHO (OPMYITMPOBATH OOOOIICHUS W BHIBOJABI 10 Pe3ysibTaTam
NPOBEIEHHOTO  HAOJIOJICHUS, HCCICIOBAaHUs, OICHHUBATh  JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BBIBOJIOB U O00OIIECHHI;

IIPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIPOIECCa, a TaKKE BBIIBUTATH
IIPETIOIOXKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISBIIATE JACPUIIUTEI WHOOPMAIUH, TaHHBIX, HEOOXOAMMBIX JIJII OTBETa Ha
BOTIPOC U JIJIsI PEIICHHUS 3a]1a4H;

BBIOMpATh WH()OPMAITUIO U3 UCTOYHUKOB PA3JTMYHBIX THUIIOB, aHATU3UPOBATh,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npencTaBiIeHUS;

CTPYKTYPHPOBaTh HH(POPMAILIUIO, TPEICTABIATh €€ B Pa3IMYHBIX (opMax,
WUTIOCTPUPOBATh TpaUyuecKy;

OIICHUBATh HaJEKHOCTD uHbopMaruu 1o CaMOCTOSTEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

KoMMyHuKaTHBHBbIE YHUBeEPCAJIbHbIe YUeOHbIe IelicTBUS

OOmenue:

BOCIIPUHUMATH U (OPMYJIHUPOBATH CYKJICHHUS B COOTBETCTBUH C YCIOBUSIMU U
HeasIMU OOIIEHUS, SICHO, TOYHO, T'PAMOTHO BBIp@)KaThb CBOIO TOYKY 3pPEHUS B
YCTHBIX M MUCHMEHHBIX TEKCTaxX, JlaBaTh IMOSCHEHUS MO XOJYy pelIeHUs 3aJiayH,
KOMMEHTHPOBATh MOJTYUYEHHBINH PE3yJIbTaT;

B X0Jie 0OCYXKJIGHMs 3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXKJIaeMOUW TEMBbl,
npoOJjieMbl, pelaeMoi 3ajJaud, BBICKA3bIBaTh HJCH, HAIICJICHHBIE Ha IOUCK
pelIeHusl, COMOCTABJISITh CBOU CYXKICHUS C CYXICHUSIMH APYTUX YYaCTHUKOB
auasora, oOHapyKMBaTh Pa3juyue M CXOJICTBO MO3UIIMKM, B KOPPEKTHOH (opme
dbopmyIUpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHUS;



IIPEJCTABIATh PE3YJbTAThl PELICHUS 3aJ1a4d, SKCIEPUMEHTA, UCCIEA0BAHUS,
MPOEKTa, CaMOCTOSATEIHHO BBIOMPATh (OpMaT BBICTYIUICEHHUS C Y4YETOM 3ajad
IIPE3EHTAIMU U OCOOEHHOCTEH ayIMTOPHUH.

PerynsiTuBHBIE YHHBeEpCcAJbHbIE YUeOHbIE 1€l CTBUA

Camoopranu3amnusi:

COCTaBJIAThH IIJIAH, AJITOPUTM PEIIEHUS 33a/1a4H, BRIOUPATh CIIOCO0 PEIICHHS ¢
y4ETOM MMEIOIITUXCSI PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
¥ KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM WH(OpMaIuu.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:

BJIQJICTh  HABBIKAMH  TIO3HABATEIBHOW  pedIeKCMH KAk  OCO3HAHMS
COBEPIIIAEMbIX JCUCTBUI W MBICIUTEIBHBIX MPOIECCOB, UX PE3yJbTAaTOB, BIAJCTh
croco0aMu  CaMOTIPOBEPKH, CAMOKOHTPOJISI TPOIEccCa M pe3yibTaTa PEIICHUS
MaTeMaTHYECKOM 3a1a4H;

MPEIBHUICTh TPYAHOCTH, KOTOPhIE MOTYT BO3HMKHYTH MPU PEIICHUU 3aJ1a4H,
BHOCUTH KOPPEKTUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB, JAHHBIX,
HaWJICHHBIX OMIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJbTaTa IEJIN U YCIOBUSM, OOBICHSITH IPUIHHBI
JOCTWKEHUS WM HEJIOCTIKEHHS PEe3yJIbTaTOB JEATEIbHOCTH, HAXOAUTh OIINOKY,
JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

CoBMmecTHAas 1€ITEJILHOCTD:

MOHUMATh W WCIIOJIb30BaTh MPEUMYIECTBAa KOMAH/IHON M WHJMBHUIYaTbHOU
paboThl MpU pEeHIeHUMH Y4YEOHBIX 3aja4, MPUHUMATH I1€JIb COBMECTHOM
NeSITENbHOCTH, TUIAHUPOBATH OPTraHU3AIMI0 COBMECTHON palOoThl, paclpeneisiTh
BUJBI PabOT, JOTrOBapuBaThCA, OOCYXXJAaTh TMpoOLlECC W pe3yibTaT padoThI,
0000111aTh MHEHHUS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B IPYNIOBHIX (opmax paboTel (0OCykaeHus, 0OMEH MHEHH,
«MO3TOBbIE€ IITYPMbI» M HWHBIE), BBIIOJHITH CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JEWUCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bI, OIEHUBATH
KayecTBO CBOETO BKJIaJa B OOLIMN MPOAYKT MO KpUTEPHUSIM, CPOPMYIUPOBAHHBIM
y4aCTHUKAMU B3aUMOJICHCTBHUS.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuyenus B 10 kjacce oOydYaroIMiics MOJYYUT CIEAYIOIINE
peAMETHBIE PE3yNbTaThl MO OTACIBHBIM TeMaM pabdodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BIYUCTICHUSA:



CBOOOJTHO OIEPUPOBATH MOHITHSAMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas JapoOb, TMPOIEHTHI, HWPPAIMOHAIBHOE YHCIO, MHOXECTBA
PaLMOHAJIBHBIX U JICMCTBUTENIBHBIX YUCEIl, MOAYJIb IEMCTBUTEIBHOIO YUCIIA;

OPUMEHSITh JpOOM W TPOUEHTHI JJIs PEeIIeHUS NPUKIAJHBIX 3a1ad U3
PAa3IMYHBIX OTPACJIEN 3HAHUU U PEATIbHOU KU3HU;

MPUMEHSTh MPUOIKEHHBIE BBIUMCICHUS, PABUJIA OKPYTIICHUS, PUKUIKY U
OILIEHKY PE3yJbTaTa BbIYMCIICHUI;

CBOOOJTHO OMEepUpOBaTH TMOHATHEM: CTENEHb C IeJIbIM [OKa3aTeseM,
UCIOJIb30BaTh MOAXOASIIYI0 (JOPMY 3alUCH JEHCTBUTEIBHBIX YUCEN JUIsl PEIICHUS
NPAaKTUYECKUX 3aJ1a4 U NPEACTABICHUS TAHHBIX;

CBOOOJTHO OIEpPUPOBATH MOHATHEM: apU(PMETHUECKUN KOpPEHb HATypajabHOM
CTCTICHU;

CBOOOJIHO ONIEPUPOBATH MOHATHEM: CTEIICHb C PAIlMOHATBHBIM MTOKa3aTeIeM;

CBOOOJTHO ONEPUPOBATh TMOHATUAMM: JIOTapu(M YuCIa, JIECATUYHBIE H
HaTypaJbHbIEC JTOTapu(MBbI;

CBOOOJIHO OMEPUPOBATH MOHITUSIMU: CHHYC, KOCMHYC, TAaHI€HC, KOTAaHTEHC
YHUCJIOBOTO apryMEHTA;

ONEPUPOBATH MOHATUSIMHU: apKCUHYC, apPKKOCUHYC U ApPKTAHT€HC YHMCIOBOTO
apryMeHTa.

YpaBHeHUsS U HEPABEHCTBA:

CBOOOJ/IHO OIEpUPOBATh MOHATUSMH: TOXJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHUJIBHBIE YPABHECHUS U YPABHEHUSI-CIIEICTBUS, PABHOCUJIbHBIE HEPABEHCTBA;

NPUMEHSITh pa3IMyHble METOJbl PEIICHUS palMOHAJIBHBIX U APOOHO-
pallMOHANIbHBIX yPABHEHUM, NPUMEHSATH METOJ HWHTEPBAJIOB JUISl PEIICHUS
HEPABEHCTB;

CBOOOJIHO ONEPUPOBATH MOHSTUSMU: MHOTOWIEH OT OJHON NEepPEMEHHOM,
MHOTOWICH C TIeJbIMA KO3((UIIMCHTaMH, KOPHHU MHOTOWICHA, TPUMCHSThH
JIEJICHHNE MHOTOYJICHA HA MHOTOYJIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUISL pELICHUS 3a7a4;

CBOOOJIHO ONEpPUPOBATh TMOHSATUAMHU: CHUCTEMa JIMHEWHBIX YpaBHEHUH,
MaTpulla, OMNpPEAEIUTeNb MATpUllbl 2 X 2 W €ro TreOMETPUYECKHM CMBICII,
VCIIOJIb30BATh CBOMCTBA OMpEeAEHUTENss 2 X 2 I BBIYUCICHHS €r0 3HA4YCHUs,
IIPUMEHATh ONPENACIUTENId JJISI PEUICHUS CHCTEMBl JIMHEMHBIX YPAaBHEHUM,
MOJEIUPOBATh PEATBHBIE CUTYyallUH C TOMOIIBIO CUCTEMbBI JIMHEWHBIX YPABHEHU,
MCCIIEIOBATh IOCTPOCHHBIE MOJEIM C IOMOIIBIO MAaTPULl U OIPEACIUTENEH,
VHTEPIPETUPOBATH MIOJYYCHHBIN PE3YJIbTAT;

UCIIOJIb30BaTh CBOWMCTBA JEHCTBUH C KOPHAMH JUIS TpeoOpa3oBaHUS
BBIPAKCHUM;



BBITOJIHATH NpeoOpa30BaHus YUCIOBBIX BBIPAXKEHUMN, COJIEPKALINX CTEIEHH C
paloHaIbHBIM MTOKA3aTeNIEM;

UCIIOJIb30BaTh CBOMCTBa norapumMoB VTSt npeoOpa3zoBaHus
norapu(pMUYECKUX BbIPAKEHUH;

cBOOO/IHO ONEpUPOBaTh MOHATUSMU: HUPpPALMOHAIbHbBIC, MOKa3aTelbHbIE U
norapuMuyYecKue ypaBHEHUS, HAXOAUTh UX PELICHUs C TOMOILBIO PABHOCHIIBHBIX
NEPEXO0JI0B WU OCYILLECTBIISS IPOBEPKY KOPHE;

IPUMEHATh OCHOBHBIE TPUTOHOMETPUUECKUE (POPMYJIbI AJIsl IpeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHU;

CcBOOOJIHO ONEpUPOBATh MOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHUE,
OPUMEHATh  HEoOXOoAMMbIE  (OpPMyJbl Ui  PELIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHCHHIA;

MOJISIUPOBATh peabHbIE CHUTyallMd Ha S3BIKE aireOpbl, COCTaBIAThH
BBIPQXKECHUS, YpPaBHEHHUs, HEPABEHCTBA [0 YCIOBUIO 3aJauyd, HCCIEI0BaTh
NOCTPOEHHBIE MOJIEJIH C UCIIOJIb30BAHUEM alllapaTa aireopsbl.

DYHKIUHA U rPpaPUKu:

CBOOOJTHO OIEpPUPOBATh MOHATHAMU: (PYHKIUS, CIOCOOBI 3aaHusl (PYHKIIUH,
B3aMMHO OOpaTHble (DYHKIMH, KOMMO3UIUs GYyHKUUM, rpaduk QyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpapuKoB (QYyHKIIMIA;

cBOOOHO OIEpPHPOBATh MOHATUAMHU: OOJACTH OIpPEACICHHUS W MHOXECTBO
3HaYeHUH QYHKINHU, HYJIH QYHKIIHH, TPOMEKYTKH 3HAKOTIOCTOSTHCTBA;

cBOOOIHO OMEpPUPOBATH MOHATHAMH: YETHbIE M HEUETHBIE (PYHKIIUH,
nepuoandecKkrue QYHKIUH, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (YHKLIHH, HAuOOJbIIEE W HaUMEHbLIEE 3HAaYeHUe (QyHKIMH Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs (QYHKIHS C HATypajJbHBIM U
[EJIBIM TIOKa3aTeneM, rpaduk CTENeHHOW (QYHKUMU C HATYpajJbHBIM M IEJIBIM
nokaszatenieM, rpaduk KOpHsA N-0i cTemeHu Kak (PyHKUMKM OOpaTHOW CTENEHU C
HaATypaJbHBIM ITOKa3aTeseM;

OTIEpUpPOBATh TOHATUAMU: JMHEHHAs, KBaJpaTH4Has U JPOOHO-TMHEWHas
(yHKLIMH, BBITOTHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHUE UX IPa(PUKOB;

cBOOOHO OMEpUpOBATh MOHATHAMH: TOKa3aTelbHas M Jjorapudmuueckas
byHKIIMU, WX CBOMCTBA W TpadUKH, WUCIOIH30BATh MX TPapUKHA IS PEIICHHUS
YpaBHEHUN;

cBOOO/IHO ONEpUPOBATH TOHATUSMHU: TPUTOHOMETPUUECKAs] OKPYKHOCTb,
orpeziesieHue TPUTOHOMETPUUECKUX (QYHKIIMI YHUCIOBOTO apryMEHTa;

UCTONb30BaTh rpaduku (QYyHKOUN Ui HCCIEAOBaHUS MPOLIECCOB U
3aBHCHUMOCTEM NpPU pEeUICHUM 3aJad U3 IPYruX y4eOHBIX MPEAMETOB U peaibHOU
KU3HU, BBIpAXaTh (hOpMyJIaMu 3aBUCUMOCTH MEXK/y BEIMUNHAMU;



Havana MmaTeMaTH4eCKOro aHaJIM3a:

CcBOOOJIHO ONEpUPOBATh MOHATUSAMU: apudmeTnyeckas U TeoMeTpuyecKas
nporpeccusi, 0eCKOHEUHO yObIBaroliasi FreOMETpUUECcKasi MPorpeccus, JIMHEHHBIN 1
HKCIIOHEHLIMATIBHBIM pocT, (popMyJia CIOKHBIX MPOIEHTOB, UMETh MpEACTaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh NPOTPECCUU JJIsl PELIEHUS pealbHbIX 3a/ad MPUKIATHOIO
XapakrTepa;

CcBOOOJIHO OIEPUPOBATH NOHITUAMMU: N1OCIIEI0BATEIBHOCTD, CIIOCOOBI 3a/1aHUS
[IOCJIEI0BATEIbHOCTEN, MOHOTOHHBIE M OrPAaHUYEHHBIE I1OCJIEJOBATEIbHOCTH,
IOHMMAaTb OCHOBBI 3apOXJECHHUS MaTEeMaTHYECKOIOo aHaliu3a Kak aHajaus3a
0ECKOHEYHO MaJlbIX;

CBOOOJTHO ONEPUPOBATH TMOHATUAMH: HENPEPbIBHbIE (YHKIUU, TOYKH
paspsbiBa rpaduka GyHKIMH, aCUMIITOTHI T'paduka QyHKIHHY;

CBOOO/IHO OIEpUpPOBaTh MOHATUEM: (YHKIMS, HENpEpbIBHAsS Ha OTpPE3KE,
IPUMEHSTh CBOMCTBA HEMPEPBIBHBIX (DYHKIMH JJIs pEIICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATUAMM: TepBasi W BTOpas MPOU3BOJHBIC
(GyHKIMY, KacatenbHas K rpaduky QyHKINH;

BBIYUCIIATH MTPOU3BOJHBIE CYMMBbl, POU3BEACHUS, YACTHOTO M KOMIIO3HUIIMU
IBYX (DYHKILIM, 3HATh TPOU3BOIHBIE JIEMEHTAPHBIX (PYHKIIMIA;

UCIOJIb30BaTh T€OMETPUYECKHN M (U3MUECKUH CMBICT MPOU3BOJHOM IUIs
pelieHus 3aaad.

MHuoxecTBa H JIOTHKA:

CBOOOJHO  ONEpPUPOBATH  MOHATUSMHU: MHOXECTBO, ONEpaluud  Haj
MHOKECTBaMHU;

UCIIOJI30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar JAJi ONUCaHUs PealbHbIX
IPOLIECCOB U SIBJICHUI, IPU PELIEHUU 3a]a4 U3 APYTUX y4YEOHBIX IPEIMETOB;

CBOOOJHO ONEPUPOBATH IOHATUSAMH: OIpPEACIICHHE, TEOpEMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO O0OBEKTA, 10KA3aTEIbCTBO, PABHOCUIIbHBIE
YPaBHEHHMS U HEPABEHCTBA.

K xonmy ob6yuenuss B 11 kjacce oOydaronIuics IOJIYYUT CIEAYIOIIHE
IpeIMETHbIE Pe3yJbTaThl MO OTAEIbHBIM TeMaM padoueil MmporpaMMbl y4eOHOTO
Kypca «AnreOpa ¥ Hauajga MaTeMaTUYECKOTO aHAIN3ay:

Yuciia v BBIYUCTICHUSA:

CBOOOJHO OMEpUpOBaTh MOHATUSIMHU: HATypaJlbHOE M 1EJI0€ YHCIIO,
MHOYECTBA HATYPAJIBHBIX M LEJbIX YUCEJ, MCIOJIb30BaTh NPU3HAKU JEIUMOCTH
uensix yucen, HOJl n HOK nHaTypanpHBIX 4ncel [Uisl pelieHns 3a1a4, IPUMEHSITh
anroput™ EBKinaa;

CBOOOJHO OMNEpPUPOBATh TMOHATUEM OCTaTKa MO MOJIYJ0, 3aluChIBaTh
HATypaJIbHBIE YNCJIA B PA3JIMYHBIX TO3UIIMOHHBIX CHCTEMAX CUUCIICHUS;



CcBOOO/IHO ONEpUPOBATH MOHATHSAMH: KOMIUIEKCHOE YHCIO U MHOXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTaBIATh KOMIUIEKCHBIE YHUCIAa B alreOpandeckod u
TPUTOHOMETPUYECKON (opMe, BBINIOJIHATH aApUPMETHUECKHUE OlEepali ¢ HUMHU U
n300pakaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA!

CcBOOOJIHO ONEpUPOBaTh MOHATUSAMHU: HUPpPALMOHANbHbBIC, [MOKa3aTelbHbIE U
jaorapu(MUYECKUE HEpPaBEHCTBA, HAXOAMTh MX pEHIEHHS C  [OMOUIbIO
PaBHOCWIIBHBIX IIEPEXOOB;

OCYILECTBIATh OTOOpP KOpHEH MpH pEUIeHUH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OIEPUPOBATH IOHSITHEM TPUTOHOMETPUUYECKOE HEPABEHCTBO,
OpUMEHSATh  HeoOxoaumble  (OpMYJbl  JUIsl  pPELIEHHWS  OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX HEPABEHCTB;

CcBOOO/IHO ONEPHUPOBATh MOHATUSMH: CUCTEMA U COBOKYITHOCTh YPABHEHUN U
HEPABEHCTB, PABHOCHUJIBHBIE CUCTEMBI U CUCTEMBI-CIEACTBUSA, HAXOINUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEH pAallMOHAIBHBIX, HPPALUOHAIBHBIX, [TOKA3aTEIbHBIX U
Jaorapu(pMUYECKUX YPAaBHEHUI U HEPABEHCTB;

pemarp palroOHAaJIbHbIE, UPpPALMOHAIIbHBIE, MTOKa3aTEJbHBIE,
gorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
COZIepIKAIlIE MOJYJIM U IapaMeETPBHI;

OPUMEHSTH TpaduyecKre METO/bl JIsl PELICHNs YPaBHEHUI U HEPaBEHCTB, a
TaKKe 3a71a4 C mapameTpamu;

MOJIETIUPOBATh pealbHblE CUTyallMM Ha S3bIKE aireOpbl, COCTaBIATH
BBIPA)KEHUS, YPaBHCHMs, HEPABEHCTBA M HX CHCTEMBI [0 YCJIOBHIO 3aJa4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEAM C MCHOJB30BAHUEM ammapara aiareOpsl,
WUHTEPIPETUPOBATH MTOJYYEHHBIA PE3YIIbTAT.

DyHKUHUU U rTpapuKH:

CTpOUTHh TpaduKh KOMMOZHIMH (YHKIUH C TMOMOIIBI0 3JIEMEHTAPHOTO
UCCJIEIOBaHUS U CBOMCTB KOMITO3HMIIMM IBYX (DYHKLHUIA;

CTPOUTh TE€OMETPUYECKHE O00pa3bl YypaBHEHMH U  HEpPaBEHCTB Ha
KOOPJIMHATHOM TNIOCKOCTH;

CBOOOJHO  OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM [ MOJCIUPOBAHUS M HCCIEIOBAHMS pPEabHBIX
IIPOLIECCOB.

Hayajia MaTeMaTH4eCcKOro anajamusa:

UCIIOJIb30BaTh MPOU3BOJIHYIO Ul UCCIIEAOBaHUS (PYHKIIMM HA MOHOTOHHOCTh
Y DKCTPEMYMBI;



HaXoAUTh HauOOJIbIllIEe U HAUMEHbIIEe 3HaYeHUsI (PYHKIIMN HENPEpbIBHON Ha
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JJII HAXOXKACHUS HAWJIY4llEero pEUlICHUs B
OPUKJIAJHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMHYECKHX, 3ajadax, Ul
OlpesieNieHUs] CKOPOCTH M YCKOpPEHHUsl IIpolecca, 3aJaHHoro Qopmynol win
rpaduKoMm;

CBOOOJTHO  OMepUpOBaTh MOHATUSMH: IEpPBOOOpa3Has, OMNpeneIEHHBIM
UHTErpaj, HAXOAWThb TIEpPBOOOpA3HbIE AJIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai o gopmyne Herotona-Jleibnua;

HAXOJUTh TUIOLIAAM TUIOCKUX GUTYP U O0BEMBI TEJl C TOMOIIBIO UHTErpasa;

UMETh NPEACTABICHUE O MAaTEMAaTHYECKOM MOJIEIMPOBAHUM Ha MpPUMEPE
cocTaBlieHUs TU(PPepeHIINaIbHBIX YPAaBHEHUI;

pemiath NpUKIaAHbIE 337aud, B TOM YHCIE COLMAIbHO-3KOHOMUYECKOTO U
du3znuecKoro xapakrepa, CpecTBaM1U MaTEMAaTUYECKOTO aHAU3A.






TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne HanmenoBaHue pa3ieioB U TeM (undposrbie)
Kourpoasbnsie | IlpakTnyeckue
n/n NMporpamMmsblI Bcero o0pa3oBaTtejibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO 1€HCTBUTENBHBIX YUCEIL.
1 MHorousneHnsl. PainoHanbHble ypaBHEHHS U 24 1 0
HepaBeHcTBa. CUCTEMBI TMHEUHBIX
ypaBHEHUU
) Oynkiun 1 rpapuku. CreneHHas GyHKIUS C 12 0 0
LeJIBIM TIOKa3aTesIeM
3 Apudmernueckunii KOpeHb N-0i CTETICHHU. 15 1 0
HppauunoHansHble ypaBHEHUS
I1 B!
4 okazatenbHas (pyHKuus. [lokazaTenbHble 10 0 0
ypaBHEHUs
5 Jlorapudgmuyeckast QyHKITHS. 18 1 0
Jlorapudmuyeckue ypaBHEHHS
6 TpUroHOMETPUYECKUE BBIPAKEHUS U 99 1 0
yYpaBHEHMSI
[TocnenoBaTenbHOCTH U MMPOTPECCUU 10 0
HenpepsiBable pyHkiuu. [TponsBonnas 20 0
9 [ToBTOpenue, 06001IeHUE, CHCTEMATH3AIUS 5 0 0
3HAHUI
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 5 0




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kourpoasbnbie | IlpakTnyeckue
n/n NpOrpaMMbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 I/IccneHOBaHI:Ie (GYHKIHH C TOMOIIBIO 99 1 0
TIPOU3BOHOM
2 [TepBooOpa3Has u HHTETPA 12 0 0
3 I'paduiku TpuroHOMETpUUECKUX (HYHKIIHIMA. 14 0 0
Tpuronomerpuyeckrue HepaBeHCTBA
4 HppannonanbHble, MOKa3aTeIbHBIE U 24 1 0
JorapuMUYECcKre HEPaBEHCTBA
5 KomrutekcHble uncia 10 0 0
6 HatypanbHble u 11enbpie uncia 10 0 0
CucTeMbl paMOHATBHBIX, UPPAIIHOHATBHBIX
7 MIOKa3aTeNNbHBIX U JIOTapU(PMHUECKUX 12 1 0
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 0 0
9 HOBTOPGHI/I@, 0000111eHHE, CHCTEMATH3AIINS 16 0 0
3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 3 0




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoauuecTBO 9acoB DJIeKTPOHHbBIE
Ne aTa ndposBnIe
n/n Tema ypoka Bceero Kourpoanneie | - Ipakrueckue fsyqennﬂ (I)lﬁ[()l:lI;OBaTeanme
padoTbI padoThI pecypebi
1 [[MHOX€ecTBO, ONEpaliKi HaJl MHOKECTBAMU 1 0 0
M UX CBOMCTBa
2 Jlnarpammel Diinepa-Benna 1 0 0
3 [IpumeHeHne TeopeTUKO-MHOKECTBEHHOT O 1 0 0
amrapara Jyis peleHus 3a1a4
Panmonansuble uncna. OOBIKHOBEHHBIE U
4 JeCITUYHBIC JPOOH, TTPOIICHTHI, 1 0 0
OeCKOHEYHbIE TIepUOINYECKUE IPOOH
Parnmonannueie uncna. OOBIKHOBEHHBIE U
5 JECATUIHBIC TPOOH, TIPOIICHTHI, 1 0 0
OECKOHEYHBIE TICPUOINICCKUE IPOOH
5 [Ipumenenue apoOeit 1 MPOIEHTOB IS 1 0 0
pelieHus: NpUKIaaHbIX 3a1a4
7 [Tpumenenue apodeii U MPOIEHTOB st 1 0 0
pelieHus: NpUKIaaHbIX 3a1a4
8 JlericTBUTENbHBIE YKCIa. PallnoHaaIbHEIE U 1 0 0
HMppaloHaJbHbIC YUCa
9 ApudmMerrnueckue oneparuu ¢ 1 0 0
JIENCTBUTEIbHBIMHU YHCIAMHU
10 Mopyiib 1€MCTBUTEIBHOTO YUCIa U €ro 1 0 0

CBOMCTBA




11

[TpubnmxEHHBIC BRIYUCIICHUS, TIPaBHUIIA
OKpYIJICHHMS], IPUKUKA U OLICHKA
pe3yabTara BEIYMCIECHUN

12

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

13

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

14

OCHOBHBIE METO/IbI PELICHUS LENBIX 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

IIpumeHeHne onpeaenuTens Ui PeIeHus
CUCTEMBI IMHENHBIX YpaBHEHUN




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 HauMeHbllee 3HaYeHNE
(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

33

CreneHs ¢ eIBIM ITOKazaTeneM. bunom




Hrrotona

Crernens ¢ LICJIBIM MOKa3aTeneM. buaom

34 HeroTona
CrenenHas GyHKIHS C HATYPAIbHBIM U

35 LebIM NToKa3aTeneM. E€ cBoiicTBa 1
rpadpux

36 O6o0maronuit ypok o reme "CreneHHas
¢ynkuus. E€ cBoiicTa u rpaduk"

37 Apudmerrueckuii KOpeHb HATYpaIbHOM
CTEIIEHU U €r0 CBOMCTBA

38 ApudmeTnueckuii KOpeHb HaTypaIbHON
CTEIEHH U €ro CBOMCTBA

39 [IpeoOpazoBaHus YHCIOBBIX BRIPAKCHUH,
COJIEpIKaIMX CTENIEHU U KOPHU

40 [TpeoOpa3oBaHus YMCIOBBIX BBIPAKEHUH,
COJIEpKAIIMX CTEIIEHNU U KOPHU

41 [TpeoOpa3oBaHus YUCIIOBBIX BBIPAKECHUH,
CoJIepKalllMX CTENEHN U KOPHU
Wppanmnonansubie ypaBHeHUs1. OCHOBHBIE

42 METO/Ibl PEIICHHS UPPAITHOHATHHBIX
ypaBHEHUH
WppatnonansHele ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEIICHHS] UPPALUOHATBHBIX
ypaBHEHU I
Wppanmonansubie ypaBHeHUs. OCHOBHBIE

44 METO/IbI PEIICHNS UPPALMOHAIBHBIX
ypaBHEHU U

45 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIIEHUU




UppalMOHATIBHBIX YPaBHEHUN

PaBHOCHIIBEHBIE nepexoabl B pCHICHUN

46 UppalMOHATIBHBIX YPaBHEHUN

47 PaBHOCHIIBHBIE IEPEX OB B PELLICHUH
UppalMOHATIBHBIX YPABHEHUH

48 PaBHOCHIIBHBIE IEPEX OB B PELLICHUH
UppalMOHATIbHBIX YPABHEHUM
CoiicTBa 1 rpaduK KOpHs N-0i CTETIEHN

49 Kak ()yHKIIMU OOpaTHON CTETEHH C
HaTypaJlbHbIM [TOKa3aTeIeM
CaoiicTBa 1 rpaduK KOpHS N-0if cTeneHu

50 Kak (yHKIIMH OOpaTHOW CTEIEHHU C
HaTypaJIbHbIM [10Ka3aTeIeM
Kontponbnas padora: "Crenennas

51 GbyHKLUSA C LenbIM Moka3aTeneM. CBoiicTBa
U rpaduK KOpHS N-OM CTETEHH.
WppatnonansHele ypaBHeHUA"

59 CreneHs C palMoHalIbHBIM IIOKa3aTEIEM U
e€ CBOMCTBA

53 CreneHs ¢ paliMoHalIbHBIM IIOKa3aTEIEM U
e€ CBOIICTBa

54 CreneHb ¢ pallMOHAJIbHBIM ITOKA3aTeNIeM U
e€ CBOICTBA

55 [TokazaTtenpHas GyHKIHS, €€ CBOWCTBA U
rpaduk

56 Wcnonws3oBanue rpapuka GyHKIUN A5
peLIeHUs] ypaBHEHU I

o7 Hcnonb3oBanue rpaduka GyHKIAN s




peleHus ypaBHEeHUN

Iloka3aTenpHbIE YpaBHCHUA. OcHOBHEBIE

58 METO/IbI PEIICHHSI TTOKa3aTeIbHbIX 1 0 0
YpaBHEHUH
[TokazarenpHble ypaBHeHH. OCHOBHBIC

59 METO/Ibl PEIICHNUS TOKA3aTENbHbBIX 1 0 0
yYpaBHEHUH
IToka3arenbHble ypaBHEeHHUs. OCHOBHBIE

60 METO/IbI PEIICHUsI MTOKA3aTETbHBIX 1 0 0
YpaBHEHUH
O60061maronuil ypok 1o reme

61 "Tloka3arenbHas ¢pyHkuus. [lokazarenbHble 1 0 0
ypaBHeHUA"

62 Jlorapudm umncna. CBoiicTBa norapudpma 1 0 0

63 Jlorapudm uncna. CoiicTBa jgorapudma 1 0 0

64 Jlorapudm uncna. CoiicTBa jorapudma 1 0 0

65 JlecATHUHBIEC ¥ HATypaJIbHBIE JIOTapU (MBI 1 0 0

66 JlecATHYHBIEC ¥ HATypaJIbHBIE JIOTapU (MBI 1 0 0

67 [TpeoOpa3oBanue BEIpAXKEHUHN, COACPIKAIINX 1 0 0
JorapuQmbl

68 ITpeoOpa3oBanue BoIpaXKEHUH, COAEPIKAIINX 1 0 0
sorapuMbl

69 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPKAIINX 1 0 0
sorapudmbl

70 Jlorapudmuueckas ¢pyHkuus, e€ CBONCTBA U 1 0 0
rpadpux

71 Jlorapudmmueckas GpyHKIHs, €€ CBOMCTBA U 1 0 0

rpaduk




72

Hcnonws3zoBanue rpaduka GyHKIUN s
peleHns] ypaBHEHUI

73

Hcnonb3oBanue rpadpuka GyHKIUN AT
pelIeHusl ypaBHEHU I

74

Jlorapudmuueckue ypaBueHus. OCHOBHbIE
METO/BI PEIICHUS JIOTapUPMHIIECKUX
yYpaBHEHUH

75

Jlorapudmmueckue ypaBuenus. OCHOBHbBIE
METO/Ibl PEIICHUs JorapuPMUIECKUX
YpaBHEHUH

76

Jlorapudmmueckue ypaBHeHus. OCHOBHbIE
METO/IbI peIIeHUs JIorapuPMHUECKUX
YpaBHEHUU

77

PaBHOCHIIBHBIE IEPEXO/bI B PELLICHUH
Jorapu(pMUUECKUX ypaBHEHUI

78

PaBHOCHITBHBIEC TIEPEXO/IbI B PEIICHUH
JOrapuPMHUUECKIX ypaBHEHUN

79

Kontponbnas pabdora: "TlokazaTenbpHas
¢dbyuknus. [TokazarenbHbIe ypaBHEHUS.
Jlorapudmuueckas GhyHKIHS.
Jlorapudmuueckue ypaBHeHHS "

80

CuHyc, KOCUHYC, TAHT€HC U KOTaHT'€HC
YHUCJIOBOI'O apryMEHTa

81

CuHyc, KOCUHYC, TAHT€HC U KOTAHT'€HC
YHUCJIOBOI'O apryMEHTa

82

ApKCUHYC, apKKOCUHYC M apKTaHI'€HC
YHCIOBOr0 apryMeHTa

83

ApKCI/IHyc, APKKOCHUHYC U aPKTAHI'CHC




YHUCJIOBOI'O apryMCcHTa

Tpuronomerpuyeckas OKpyKHOCTb,

84 OTpe/IeIICHNE TPUTOHOMETPHUIECKUX 1 0 0
(G YHKIMI YMCIOBOrO apryMeHTa
TpuroHomerpuveckasi OKpyKHOCTb,

85 OTpE/ICIICHIE TPUTOHOMETPUUYECKUX 1 0 0
(GyHKLUI YUCIOBOI'O apryMeHTa

86 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIIBI 1 0 0

87 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYIIBI 1 0 0

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1 0 0

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYITBI 1 0 0

90 Hpeo6pa3013aHHe TPUTOHOMETPHUECKHUX 1 0 0
BBIpQKEHU I

o1 HpeoGpa:aozsaHHe TPUTOHOMETPUYECKHUX 1 0 0
BBIPaKCHU I

92 i?;giiif;a}me TPUTOHOMETPUUYECKHX 1 0 0

03 Hpeo6pa30vBaHHe TPUTOHOMETPUIECKUX 1 0 0
BBIpAKEHU I

94 Pemenue TpUroHoMeTpUYECKUX YpaBHEHUM 1 0 0

95 Pemenue TpUroHoMeTpUYECKUX YpaBHEHUM 1 0 0

96 Pemennie TpUroHOMETpUYECKUX YPABHEHHM 1 0 0

97 Pemenue TpuroHoMeTpuUeCKuX ypaBHEHUN 1 0 0

98 Pemmennie TpUroHOMETPUYECKUX YPABHEHHM 1 0 0

99 Pemmennie TpUroHOMETPUUYECKUX YPABHEHHIMA 1 0 0

100 Pemenne TpUroHoOMeTpUUECKUX YPAaBHEHUM 1 0 0

101 KontponbHas padora: 1 1 0




"TpUTrOHOMETPUYECKHUE BBIPAKEHUS U
TPUTOHOMETPUYECKHUE YpaBHEHUS"

HOCJ’IGI{OB&TCJ’ILHOCTI/I, CITOCOOBI 3aJJaHusA

102 [ocJie10BaTeIbHOCTEN. MeTox
MaTeMaTHYECKON UHTyKITUU
MOHOTOHHBIE U OTPAHUYECHHBIC

103 noclieioBaTenbHOCTH. icTopus aHanu3za
0OECKOHEYHO MaJIbIX

104 ApudmMernueckasi mporpeccus

105 ['eoMeTpuyeckas nmporpeccust

106 beckoneuyHno yObiBaromias reoMeTpruieckast
Iporpeccust

107 CymMa OecKOHEYHO YOBIBArOIICH
reoOMEeTPUUYECKON Mporpeccun

108 JIMHENHBIN U SKCIOHEH U AJIBHBIN POCT.
Uucino e. Dopmyiia CIOKHBIX TPOLIEHTOB

109 JIMHENHBIN U SKCIOHEHIUAJIBHBIN POCT.
Yucno e. Dopmyra CI0KHBIX TPOIEHTOB

110 Hcnonp30BaHuE MPOrpeccuu Ui pelieHus
pealibHBIX 3aJa4 MPUKJIAJHOTO XapakTepa

11 OO6o0maronuii ypok mo Teme
"TTocnenoBareabHOCTH U Mporpeccun”

112 HenpepriBHble QYHKIIMHN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB
byHKIII

114 CpoiicTBa GyHKIMN HEPEPHIBHBIX HA
OTpE3Ke

115 CBoiicTBa GyHKIMI HETIPEPHIBHBIX HA




OTPE3KC

Merton HUHTCPBAJIOB UIA PCIICHUA

116
HEpPaBEHCTB

117 Merton MHTEpBaJIOB [UIsl PELICHUS
HEPaBEHCTB

118 Merton MHTEpBAJIOB Ul PELICHUS
HEPaBEHCTB

119 [IprMeHeHne CBOMCTB HENPEPBIBHBIX
GbyHKUMN 1715 pereHus 3a1a4

120 IIpuMeHeHne CBOMCTB HENPEPBIBHBIX
GyHKUUH 171 pereHus 3a1a4

121 [TepBas u BTOpas Mpou3BOAHBIEC HYHKINUU

122 Omnpenenenne, reOMETPUIECKUNA CMBICTT
MPOU3BOTHOM

123 Omnpenenenue, GU3NISCKUN CMBICIT
IIPOU3BOHON

124 VYpaBHeHHEe KacaTelbHON K rpaduKy
byHKITIN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKITIN

126 [Tpou3BoaHBIE 2TIEMEHTAPHBIX (PYHKIIUI

127 [Tpon3BoaHBIE 2TIEMEHTAPHBIX (PYHKIUH

128 [Tpou3BoaHAsE CYMMBI, TPOM3BEICHNUS,
YaCTHOI'O M KOMIO3ULIUU (YHKIUH

129 [Tpou3sBoaHAasE CyMMBI, TPOU3BEICHHUS,
YaCTHOI'O M KOMIO3ULIUU (YHKIUH

130 [IpousBoaHast CyMMBI, TPOU3BEACHUS,




YaCTHOI'O M KOMIO3ULIUU (YHKIIUH

131 Kontponsnas pabora: "[IponsBonnas” 1

132 [ToBTOpeHme, 0000IICHIE, CHCTEMATH3AITIS 1
3HaHui: "YpaBHeHus"

133 [ToBTOpenue, 0600IIEHIE, CUCTEMATH3AITIS 1
3HaHUM: "OyHKIMN"

134 HOBTOPGHHG, 000011IeHIe, CHCTeMaTH3allus 1
3HaHU

135 HOBToPeHHe, 000011IeHrEe, CUCTEMATH3aIs 1
3HaHUI

136 HOBTOPGHHG, 0000111eH1E, CHCTEMATH3ALU 1
3HaHU

OBIIEE KOJIMYECTBO YACOB I1O 136

[TPOI'PAMME




11 KIIACC

Ne
/o

Tema ypoka

Koaun4yecTBo 4yacoB

KonrpoJjnHubie
Bcero P
padoThI

IIpakTH4eckue
padoThI

JlaTa
U3y4eHust

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTtejibHbIE

pecypcbl

[Ipumenenne nporu3BOIHON K
nccaea0BaHuio (PyHKIHI Ha
MOHOTOHHOCTb U 3KCTPEMYMBI

[IpuMeHeHne npon3BOAHON K
UCCIeI0BaHNI0 (PYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[Iprmenenne nporu3BOAHOMN K
WCCJICJIOBAHUIO (PYHKIIHIA Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpuMeHeHne pou3BOAHON K
Uccie0BaHuio0 QyHKIMH Ha
MOHOTOHHOCTB U IKCTPEMYMBI

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

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

Haxoxnenre HanOoJIbIIEro 1

HaVMEHBIIIEr0 3HaYECHUs HEIIPEPBIBHOM

(yHKIIUU Ha OTpe3Ke

Haxoxnenue HaMOOJIBIIEr0 U




HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(hyHKIIMH Ha OTpE3Ke

Haxoxnenne HanOobIIero u
HaVMEHBIIIEr0 3HaYECHHS HENPEPBIBHOM
(yHKUIMU Ha OTpE3Ke

10

Haxoxnenne HanOoIbIIEro u
HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(yHKIIUU Ha OTpe3Ke

11

Haxoxnenne HanOoIbIIero u
HaVMEHBIIIEr0 3Ha4ECHMS HEIIPEPBIBHOM
(yHKLIUHU Ha OTpE3Ke

12

Haxoxxnenue HanGombIero u
HaMMEHBIIIEro 3HaUE€HUs HENPEPBHIBHON
(yHKIIMU Ha OTpe3Ke

13

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

14

[Ipumenenne npou3BOIHOM IS
HaXO0XKJICHUS HAWIYYIIEro PEUICHHS B
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




17

Kommnozumus ¢pynkiumit

18

Kommnozumus GpyHkimii

19

Komnozumus ¢pyHKmii

20

I'eomerpuueckre 0Opas3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJIIOCKOCTH

21

I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPJIMHATHOM MJIIOCKOCTH

22

KonTtponbnas padora: "HMccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOTHON "

23

[TepBooOpa3Has, OCHOBHOE CBOMCTBO
IepBOOOPa3HBIX

24

[lepBooOpazHbie HIeMEHTAPHBIX (YHKIHH.
[IpaBuna HaxOXKJIEHUS IEPBOOOPAZHBIX

25

[TepBooOpazHbie AMEMEHTAPHBIX ()YHKIIUMA.
[IpaBuia Haxox1eHUS! IEPBOOOPA3HBIX

26

Hurerpain. I'eoMeTpruuecKuil CMbICI
WHTErpajia

27

Berancnenune onpeaenéHHOro HHTErpaia
no ¢popmyne Herorona-Jleitbuunma

28

Brruucnenue onpenen€éHHOro HHTerpaia
o (hopmyne Herotona-Jleitoania

29

[IpuMeHeHne uHTETpaa sl HaX0XKICHUS
TIoIaaeH miockux Guryp

30

[IpumeHeHre nHTerpana Ui HaX 0k ACHUS
00BEMOB I'€OMETPUUYECKUX TEI

31

[Tpumepsr permenuit gudhepeHImanTbHbIX
YpaBHEHU U




[Ipumeps! pemenunit qudpepeHnaIbHbIX

32 .
ypaBHEHUH
MaremaTtiueckoe MOJICTUPOBAHUE

33 PEATBHBIX MTPOIECCOB C MTOMOIIBIO
muddepeHnnanbHbIX ypaBHEHUH

34 O06o06maromuii ypok 1mo Teme
"TIepBooOpazHas u uHTEerpan"

35 Tpuronomerpuueckue QyHKIUHU, UX
CBOICTBa U Tpaduku

36 Tpuronomerpuueckue QYHKIHH, HX
CBOICTBa U rpaduKu

37 Tpuronomerpudeckue QyHKINHU, HX
CBOMCTBA U TpaduKu

38 Tpuronomerpuueckue QyHKIUHU, UX
CBOICTBa M rpaduKu

39 Tpuronomerpuueckue GyHKIUHU, UX
CBOICTBa M rpaduKu
OT160p KOpHEW TPUTOHOMETPUIECKUX

40 ypaBHEHUH C TTIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT00p KOpHEH TPUTOHOMETPUIECKUX

41 YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT0O0p KOpHEH TPUTOHOMETPUUIECKUX

42 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPUUECKUX

ypaBHeHPIfI C IIOMOIIBIO




TpHTOHOMeTqueCKOﬁ OKPYXHOCTHU

Pemenue TPUTOHOMETPUUCCKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETPHUYECKIX
HEPaBEHCTB

46 Perienne TpUrOHOMETPHUYECKHIX
HEPaBEHCTB

47 Pemrenne TpUroHOMETPHYECKHIX
HEPaBEHCTB
O6o06muiaromuii ypok o reme "I'papuxu

48 TPUTOHOMETPUUYECKUX (PYHKIIMIA.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHSI
NIOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
IIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PELICHUS
NIOKa3aTeIbHBIX HEPABCHCTB

59 OCHOBHBIE METO/IbI PEIICHHSI
NIOKa3aTebHBIX HEPABCHCTB

53 OCHOBHBIE METO/IbI PEIICHHSI
norapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHHSI
Jorapu(pMUYECKIX HEPABECHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
JOrapuMUYECKIX HEPABCHCTB

56 OCHOBHBIE METO/IbI PELLICHUS

Jorapu(MUYECKUX HEPABEHCTB




OcHOBHBIC MCTOIbI pCHICHUS

> UPPAOHATIBHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
UppaIMOHAIHHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHSI
UppaIMOHATILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEIICHHS
UppalMOHATILHBIX HEPABEHCTB
61 I'paduueckue MeTobI perIeHus
UPPAOHATIBHBIX YpPaBHEHUH
62 I'paduyeckue MeToBI penIeHUs
UppaIMOHATIBHBIX YPaBHEHUH
63 I'paduaeckne MeTOABI peLIeHUsS
IIOKA3aTeJIbHBIX YPaBHEHUN
64 I'paduueckre MeToBI pelIeHUs
IIOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTobI perIeHUs
norapupMHYECKUX YpaBHEHUH
66 I'paduyeckue MeTobI penIeHus
Jorapu(pMHYECKUX HEPABEHCTB
57 I'padraeckne MeTOBI peLIeHUs
norapu(MUYECKUX HEPABEHCTB
I'paduueckre MeTobI pelIeHUs
68 MI0Ka3aTeNbHBIX U JIOTapU(PMHUECKUX
ypaBHEHUH
I'paduyeckue MeToBI penIeHUs
69 NI0Ka3aTeIbHBIX U JIOTApUPMHIECKUX

YpaBHEHU I




70

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

71

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

72

KontponsHas pabora: "MppaiuoHaibHble,
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

N3o0pakeHre KOMIUIEKCHBIX YHCEeT 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

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YU CCJI AJIA




peIICHUA (bI/ISI/I‘-IeCKI/IX N TCOMCTPHUICCKUX
3aaa4

O6o06maronuit ypok 1o Teme

82 " "
KommekcHble ancia

83 HarypayibHbIe 1 1IeibIe Yrciia

84 HarypanbsHble u mienbie yncna

85 [IpuMeHeHre MpU3HAKOB JCITUMOCTH
L[EJIBIX YHCEIT

86 [IpumMeHeHHe TPU3HAKOB JICTHMOCTH
LEJIBIX YHCEII

87 [IpumeHeHre MPU3HAKOB JICTHMOCTH
nensix yncen: HOJI m HOK

88 [IpumeHeHne MPU3HAKOB IETHMOCTH
nensix uncen: HOJI m HOK

89 [IpuMeHeHne MpU3HAKOB JACITUMOCTH
IIEJIBIX YUCEIT: OCTATKH ITO MOIYJTIO

90 [IpumeHeHHEe TPU3HAKOB JICTHMOCTH
EJIBIX YUCEI: OCTATKU MO MOIYITIO
[MpumeHeHre MPU3HAKOB JICTHMOCTH

91 HENBIX Yhcel: anropuT™ EBxinaa ams
perieHus 3a1a4 B IENIbIX YHCIax

92 O6oOmaronuii ypok 1o teme "Teopust
LEIBIX gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHUIBLHBIE CHCTEMEBI U CUCTEMBI-
CIEICTBUSI

94 Cucrema v COBOKYIMTHOCTh ypaBHEHUH.

PaBHOCHIBHEIE CUCTEMBI M CHCTEMBI-




CICOCTBUA

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

OCHOBHBIE METO/Ibl PEIICHHS CUCTEM U
96 COBOKYITHOCTEH MpparMmOHAIbHBIX
YpaBHEHU I

OcHOBHBIE MCTOABI pCIICHUSA CUCTEM U
97 COBOKYITHOCTEH MMOKa3aTEIbHBIX
YpaBHEHUH

OCHOBHBIC METO/IbI PEIICHHUS CUCTEM U
98 COBOKYITHOCTEH TTOKa3aTeIbHBIX
YpaBHEHUH

OCHOBHBIE METO/IBI PEIICHHS CUCTEM U
99 COBOKYITHOCTEH JIorapu(phMuIecKux
YpaBHEHU U

OCHOBHBIE METO/IbI PEIICHHUS CUCTEM U
100 COBOKYITHOCTEH JIorapu(hMUIECKUX
yYpaBHEHUH

[IpumeHeHMe cHCTEM K peleHUI0
MaTeMaTHYECKHX 3a/1a4 1 3aJ7a4 u3

101 pa3IMYHBIX 00JIACTeH HAYKH U PEATbHOM
KHU3HHU, UHTEPIpPETalys NOTYIeHHBIX
pe3yJIbTaToB

[TpumeHeHMe cHCTEM K PEIICHHIO
MaTeMaTHYeCKUX 3aJad 1 3a/1a4 13

102 pa3UYHBIX 00JIaCTe HAYKH U pPeabHOM
KM3HU, HHTEPIPETAIHS OTYdSHHBIX
pe3y/IbTaToB




HpI/IMeHeHI/IC HCPABCHCTB K PCIICHHUIO
MaTEMAaTHYCCKHUX 3a1a4 U 3a1a4 U3

103 pa3IMYHBIX 00JIACTeH HAYKH U PEATbHOM
KHU3HHU, HHTEPIPETaIUs NOTYIEHHBIX
pe3yJbTaToB
Kontponbnas pabdora: "Cucremsl

104 paIMoHATBHBIX, UPPAIIHOHATHHBIX
MI0Ka3aTeNbHBIX U JIOTapU(PMHUECKUX
ypaBHEHHUI"

105 PannonaneHble ypaBHEHHs ¢ TapaMeTpaMHu

106 ParmonanbHble HEpaBEHCTBA C
napaMeTpamu

107 PanroHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 WppaunonansHbie ypaBHEHUS,
HEpaBEHCTBA C IMapaMeTpaMu

109 HppanmoHanbHbIE CUCTEMBI €
napamMeTpamu

110 [lokazarenbHbBIE ypaBHEHH, HEPABEHCTBA C
napaMeTpamu

111 [TokazarenbHbIE CUCTEMBI C ITApAMETPAMU

112 Jlorapudmuueckue ypaBHEHUS,
HEPaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuyeckue CUCTEMBI C
napaMeTpamu

114 Tpuronomerpudeckne ypaBHEHHUsI C
napameTpamu

115 TpuroHomerpudeckrne HEpaBeHCTBA C

napaMeTpamu




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

O6o06matonuii ypok mo Teme "3agaun ¢
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"

126

[ToBTOpenue, 0600IIEHHE,




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, 0600IIEeHME,

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

131 [ToBTOpEeHME, 0000IICHHE, 1
cucteMaTu3anus 3HaHui: "OyHkuun"

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

133 [ToBTOpenue, 0600IICHHE, 1
cucreMaTu3auus 3HaHuit: "OyHkuun"

134 [ToBTOpenwue, 06001IICHME, 1
CHCTeMaTH3alys 3HAaHUI

135 [ToBTOpenue, 06061IEeHNE, 1
cUCTEeMaTH3aIns 3HaHUN

136 [ToBTOpenue, 0600IICHHE, 1
CHCTEMaTH3allMs 3HAHUI

OBHIEE KOJIMYECTBO YACOB I10 136

[NPOI'PAMME
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