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INOACHUTEJIBHASA 3AIINCKA

Y4eOHsiii Kypc «Anrebpa W Havaga MaTeMaTHUYECKOTO aHAIHM3a» SIBISETCA
OJIHUM W3 HauOoyiee 3HAYMMBIX B IPOrpaMMe CpeaHEro oodiero odpa3oBaHMs,
MIOCKOJIbKY, C OJHOW CTOPOHBI, OH OOECIeYrMBaeT WHCTPYMEHTAIbHYIO 0a3y IUIs
U3yUEHUsSI BCEX ECTECTBEHHO-HAYYHBIX KypCOB, a C IPYTroil CTOPOHBI, (hOpMHUPYET
JOTHYecKoe U abCTpakTHOE MBIIIIEHHE 00y4YaronIuxcs Ha ypOBHE, HEOOXOAUMOM
JUIsE OCBOEHUSI HH(POPMATHKH, OOIIECTBO3HAHUS, HCTOPUH, CIIOBECHOCTH U JPYTUX
JUCUUIUIMH. B pamkax naHHOro ydeOHOro Kypca oOydaromiuecsi OBJIaJ€BalOT
YHHUBEPCAIbHBIM SI3BIKOM COBPEMEHHOH Haykw, KoTopas (opMyiupyeT cBoU
JOCTH)KCHHS B MaTEMaTHIeCKOH dopMme.

VY4eOHblii Kypc anreOpsl MU Hayall MAaTEeMaTHYECKOTO aHajln3a 3aKiajbIBacT
OCHOBY JJIsi YCICHIHOTO OBJAJACHHUS 3aKOHAMU (PHU3UKHU, XUMHUHU, OHOJIOTHUH,
MOHWMaHUSI OCHOBHBIX TEHJICHINI Pa3BUTHs YKOHOMUKH M OOIIECTBEHHOMN KU3HHU,
MO3BOJISIET OPUEHTUPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHSIX, YBEPEHHO HCIIOJIb30BaTh MX MJIs JaJbHEWIIEro oOpa3oBaHUS U B
MOBCETHEBHOM >XM3HU. B TO ke Bpemsi oBiafieHHe aOCTPAKTHBIMH M JIOTUYECKHU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYeCKOro aHalli3a pa3BUBAET
yMEHHE HaXOAWTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTUHHOCTB, JIOKA3bIBAaTh
YTBEPXKACHHUS C MOMOIIBI0 UHAYKLUHUU M PacCyXaaTh JEIyKTHUBHO, HCIOIb30BaTh
0000IIeHre M KOHKpETH3aluio, a0CTparupoBaHWE W AaHAJOTUIO, (OPMHUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHHUE.

B xone uzyuyenus yueGHOro kypca «Anrebpa M Hayajla MaTeMaTH4YE€CKOTrO
aHaJIM3a» 00y4Yarolluecs IMOJIy4aloT HOBBIM ONBIT pEIleHUs MPHUKIAJHBIX 3a/ad,
CaMOCTOSITENILHOTO TOCTPOCHUSI MaTEMaTUUYECKUX MOJIEIEeN pealbHbIX CUTYaluH,
UHTEpIpPETAllMd  TOJIYYEHHBIX  pEIIeHUH, 3HAaKOMSITCS €  [pUMepaMu
MaTeMaTUYECKUX 3aKOHOMEpPHOCTEH B NpUpOJIE, HAyKe U HCKYCCTBE, C
BBIJIAIOLIUMUCS MATEMAaTUYECKUMHU OTKPBITUSIMUA U UX aBTOPaMHU.

VY4eOHblil Kypc o0siajaeT 3HAUYUTEIbHBIM BOCHHUTATEIbHBIM MOTEHLIUAJIOM,
KOTOpBIA peanu3yercs Kak uyepe3 ydeOHbI MaTepuan, CHoCOOCTBYIOLIUI
(OpMHUPOBAHUIO HAy4YHOI'O MHPOBO33PEHHUS, TaK M uyepe3 creuupuky ydeOHOH
JESITENbHOCTH, TpeOyIoUEell MPOJOKUTENbHONM  KOHUEHTpAaluu BHUMAHUA,
CaMOCTOSITENIBHOCTH, ~aKKypaTHOCTM M  OTBETCTBEHHOCTH 3@ IIOJYYEHHBIN
pe3yJbTart.

B ocHoBe Mmeroauku oOyueHus anreOpe M HadajgaM MaTeMaTH4EeCKOro
aHaJIM3a JIKUT JCSITeIbHOCTHBIN MPUHITUT OOYUYCHHSI.

B crpykrype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOIO
aHaJIM3a» BBIACIEHBI CIEAYIONINE COJCPIKATEIbHO-METOANUecKne TuHuM: «Yncna
U BeIYHCIeHUs», «DyHKIIMN U Tpadukn», «YpaBHEHUS U HEPABEHCTBa», «Hauama
MaTeMaTUYeCKOTO 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. [Ipumenenue npoOeil ¥ 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 cBorcTBa. [IpuOakE€HHbIE BBIYUCIIECHNUS, 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, KOTAHI'€HC YHMCJIOBOIO 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 METOJbI PELICHUS LETBIX U IPOOHO-PAIIMOHAIBHBIX YPABHEHUH U
HEPAaBEHCTB. MHOIOWIEHBI OT OJHOM NEpPEMEHHOMW. JleleHne MHOrodseHa Ha
MHOTO4YJ€H ¢ ocrarkoM. Teopema be3dy. MHorowiensl ¢  UEIBIMH
kodddunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHCIOBBIX BBIPAXKEHH, COIEPIKAIUX CTEIEHN U KOPHH.

WppaunoHanbHble YpaBHEHHUS. OcHOBHBIE METObI peleHns
UPpaLMOHAIbHBIX YPaBHEHUIA.

IToka3zatenbHble ypaBHEHHs. OCHOBHBIE METOJBl PELICHHs IOKAa3aTEIbHBIX

YPaBHEHHUM.

[IpeoOpazoBanue BEIpAKEHHM, COACPIKAITUX JTOTApU(MBI.

Jlorapudmuyeckue ypaBHEHHUSI. OcHoOBHBIE 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 reoMETPUYECKUH 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 (QyHkiuu. B3anMHO o00paTHble (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
¢yakuu. IIpomMexyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl ¥ MHUHHUMYMBI
dbynkuun. Hanbosnpiiee u HauMeHblliee 3HaueHus GyHKIIMU Ha TTPOMEXKYTKE.

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

CreneHHast GyHKLIMS ¢ HATYypaJdbHBIM U LEJIbIM 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.

Tpuronomerpuyeckass OKPYKHOCTb, OINpPENEIECHUE TPUTOHOMETPHUUECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

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

Havana mareMaTH4eCKOro aHaJIM3a

ITocnepoBaTeabHOCTH, CIIOCOOBI 3aJaHUs IIOCJIEN0BaTEILHOCTEH. MeTon
MaTeMaTH4YECKON WHIYKIUH. MOHOTOHHBIE " OrpaHUYCHHbBIC
[I0CJIEOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

Apudmernueckas U reoMeTpuyecKas nporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma OECKOHEYHO YOBIBAIOILIEH reOMETPUUECKON
IPOTrpeccu. JINHENHBIN U 3KCHOHEHIMAIBHBIN pOCT. Yncno e. Dopmyiia CII0KHBIX
OpoLEHTOB. Mcronb30BaHWE MPOrpeccuy JUlsl PELIEHHs peajbHBIX 3aJad
IPUKJIAJHOIO XapaKTepa.



HenpepreiBHble (yHKIIMH 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
(bU3UYECKHUI CMBICI POU3BOHON. Y paBHEHUE KacaTebHOU K TpaduKky (QyHKIIUH.

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

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ MHOXKECTBAMHU M MX CBOWCTBA. JluarpaMmbl
Oitnepa—Benna. IIpumeHeHHE 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. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombInui oOmui aenutens (mamee — HOJI) m HamMmeHbimee ooOiee
kpaTtHoe (nanee — HOK), octarkoB o moay:nto, anropurmMa EBkiauga aas pereHus
3a/1a4 B 1EJIBbIX YHCTAX.

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 cTeneHr 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 MapaMETPaMHU.

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

Havana maTeMaTH4ecKOro aHajim3a

[IpumeHeHne nMpou3BOJHON K UCCIEN0BAHHUIO (DYHKIIMI HA MOHOTOHHOCTh U
sKkcTpeMyMmbl.  HaxokaeHue — HauOonbIIero M HAaUMEHBIIEro  3HAYEHUM
HENpPepbIBHON (YHKIIMU HA OTPE3KE.

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

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

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

[IpumeHeHne wHTErpana A HaxOXKJEHUs IUIOAJEH IUIOCKMX (Uryp u
00BEMOB T€OMETPUUECKHUX TET.

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



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpMHPOBAHHOCTh TPAKIAHCKON MO3UIIUKA 00YUYaOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO  WIEHa  POCCHUHMCKOTrO  00IecTBa,  MPEACTaBIECHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aUMOJICHICTBOBATh C COIIMAJIbHBIMH HWHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NIaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPOILJIOMY M HACTOSIIIEMY POCCHUMCKONW MaTeMaTHUKH, [IEHHOCTHOE OTHOIIECHHUE K
JOCTUKEHUSAM POCCUMCKUX MATEMATUKOB U POCCUMCKOW MATEMATUUYECKOU ILIKOJIBI,
UCIIOJb30BaHUE OTUX JOCTIKEHUW B JPYrUX HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPaBCTBEHHOTO CO3HAHUS, dTUYECKOTO TMOBEJICHUS, CBA3AHHOIO C MPAKTUYECKUM
IPUMEHEHUEM JOCTWKCHUN HAyKW M JEATEIBHOCTHIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAash 3CTETUKY MAaTEMaTUUYECKUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJIOB UCKYCCTBA;

5) pusuecKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
WHTEpPECax 3I0pOBOTO U 0€30MacCHOTO 00pa3a KU3HU, OTBETCTBEHHOE OTHOIIICHUE K
CBOEMY 370POBBIO (370pOBOE THTaHHWE, COATAHCUPOBAHHBIN PEKHUM 3aHATUNA U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHITUSAX CIIOPTUBHO-03JJOPOBUTENBHOMN AESITETbHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TpPYyIy, OCO3HaHUE IIEHHOCTH TPYAOIIOOUS, HHTEpeC K
paznuyHbiM  chepam  TpoecCHOHANBHON  JESITEIbHOCTH, CBSI3AHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymieit mpodeccud u peaau3oBBIBAaTh COOCTBEHHBIC KHU3HEHHBIC TUIAHBI,



TOTOBHOCTh M CIOCOOHOCTH 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(hOpPMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpbl, TIOHUMAHHE BIIMSHUS
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 Ccpefpl, IUIAHUPOBAHUE IIOCTYIIKOB M OLEHKH WX 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 YeIOBEUECKOW AESITCIIBHOCTH, JTaloB €€
pa3BUTHS M 3HAYUMOCTH JUIS Pa3BUTHS IUBUJIW3AIMH, OBJAJCHUE S3BIKOM
MaTEMaTUKH M MaTEeMaTHYCCKON KyIbTYypOod KaK CpPEICTBOM IIO3HAHHUS MUpa,
TOTOBHOCTh OCYIIECTBIIATh TPOCKTHYI W HCCICIOBATEIBCKYIO JIEATEIbHOCTh
WHAVNBUAYAJIHHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jornueckue aeiicTBus:

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

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

BBISIBIISITh MATEMATHYECKHUE 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, YMO3aKIIOUCHH 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  (CpaBHHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHHUs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).



ba3zoBble uccienoBareJbcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynrpoBaTh  BONPOCH,  (UKCHUPYIOIIME  MPOTHUBOpEYHE,  MpodIIeMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJIEHHWIO OCOOEHHOCTEN MaTeMaTuuecKoro 00beKTa, SIBJIECHUs, MPOIEcca,
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 TMPOIECCa, a TAaK¥KE BBIJIBUTaTh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

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

BBIOMpATh MH(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 TTUCBMEHHBIX TEKCTaX, JIaBaTh MOSCHCHUS IO XOJy PCIICHUS 3aadH,
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 CYXKICHUSMU IPYTHMX YYaCTHHKOB
nuainora, oOHapy)KHWBaTh Pa3IMuMe M CXOJCTBO TO3UIMH, B KOPPEKTHOH (opme
(bopMyIHpOBaTH Pa3HOTJIACHS, CBOU BO3PAXKEHUS;

MIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEIHLHO BBIOMpPATh (hOopMaT BBICTYIUICHHUS C YYETOM 3a1ad
IIPE3eHTAIUN U 0COOCHHOCTEH ayIUTOPHUH.

PeryasiTuBHbIC YHHBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA



Camoopranuszanus:

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

CaMOKOHTPOJIb, 3MONMOHAIbHBIN HHTEJVICKT:

BIAJeTh  HABbIKAMU  IIO3HABAaTEJIbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CcaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pEIICHUs
MaTeMaTU4YeCKOM 3a1auu;

OPEIBUACTh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTb MPU PEIICHUU 3ajauu,
BHOCHUTb KOPPEKTUBBI B JESATEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, TAaHHBIX,
HaWJEHHBIX OIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBHE PE3yJIbTaTa LEIN U YCIOBUSAM, OOBSICHATh TPUUYUHbI
JTOCTH)KEHMSI MM HEAOCTHXKEHUS PE3YJIbTaTOB AEATEIbHOCTH, HAXOAUTh OMIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHJMBHUAYaTbHOU
paboThl mMOpU peHIeHUuH Y4YeOHbIX 3aJad, MPUHUMATh LE€Jb COBMECTHOMU
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 oOy4aromuics TOJMYYUT CIICTYIOIIHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAII3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJTHO OIEPUPOBATH MOHITHSIMHU: PAIMOHAIBHOE YHUCIIO, OCCKOHEYHAs
nepuogudeckas apoOb, TMPOIEHTHI, HWPPANHOHAIBLHOE YHCIO, MHOXKECTBA
pPaLMOHAJIBHBIX U JICCTBUTENBHBIX YUCEIl, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTh MPUOTKEHHBIC BRIYUCIICHUS, IPABUJIA OKPYTIICHUS, PUKUIKY U
OLICHKY PE€3yJbTaTa BEIYMCIICHUM;



CBOOO/IHO ONEpUPOBATh IOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
MPaKTUYECKUX 3aJ1a4y U MPEACTABICHUS TaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHEM: apUPMETHUUECKUN KOpPEHb HATypajibHOU
CTEIEHHY;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKA3aTENEM;

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

CBOOOJTHO OMEPUPOBATH MOHATUSIMH: CHUHYC, KOCUHYC, TAHT€HC, KOTAaHTE€HC
YUCJIOBOT0 apryMEHTA;

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

YpaBHeHUsSI U HEPABEHCTBA:

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

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

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

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpula, ONPEACIUTENb MATpULBl 2 X 2 W €ro TIeOMETPUYECKHM CMBICII,
UCIIOJb30BaTh CBOWCTBA ONpENENUTENs 2 X 2 I BBIYHUCICHHS €r0 3HA4YECHUS,
IPUMEHATh ONPENCINUTENN [UIl PEUIEHUS CHCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
UCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C IOMOILIBIO MATPHULl U OIPEIACIUTEIICH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBUUA C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPAKCHUM;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa norapumMoB TUTSt npeoOpa3oBaHuUs
norapu(MUYECKUX BBHIPAKEHUH;

cBOOO/IHO ONEpUpPOBaTh MOHATUSAMU: HUPpPALMOHAIbHBIC, MOKa3aTelbHbIE U
norapuMuUYecKue ypaBHEHUS, HAXOAUTh UX PEUICHHs C TTOMOILBbIO PAaBHOCHIIbHBIX
IIEPEXO0/I0B UJIN OCYILECTBIISIA IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUYecKue (GopMyJibl Ui IpeoOpa3oBaHUs
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

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

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

DOYyHKIMU U TPAPUKH:

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

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

CBOOOMIHO OMEpPUPOBATH MOHATHAMH: 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 LIEJIbIM
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;



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: OIpPEACNICHHE, TEOopeMa, ypaBHEHHE-
CJIE/ICTBHE, CBOMCTBO MAaTEMAaTUYECKOTIO 00BEKTA, 10KAa3aTEeIbCTBO, PABHOCUIIbHBIE
ypaBHEHUS 1 HEPABEHCTRA.

K xoniy o6yuenuss B11 Kjacce oOy4alOMIMICS TOJYYUT CIIEAYIOIIHE
IpeAMETHBIE PE3yJbTaThl MO OTACIBHBIM TeMaM paboyed MmporpaMmbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a»:

Yncsia 1 BBIYUCTICHUSA:

CBOOOJHO ONEpUpPOBATh MOHATHSAMHU: HATypaJlbHOE M LEJI0€ YHCIIO,
MHOECTBA HATYPAJIbHBIX M LEIbIX YHUCEN, UCIOJIb30BATh MPU3HAKU ACIUMOCTH
uensix yncen, HO/[ u HOK HaTypasibHBIX Yncen U1 pelieHus 3a1a4, TPUMEHSITh
anroput™m EBkinaa;

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

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHCJIO M MHOYKECTBO
KOMIUICKCHBIX YHCEN, MPEACTABIATh KOMIUIEKCHBIE YWCIa B anreOpandeckoil u
TPUTOHOMETPUUYECKON (pOopMe, BBIMOTHATH apu(PMeTrnuecKkre onepanuu ¢ HUMHU U
U300pakaTh Ha KOOPJIMHATHOM TMJIOCKOCTH.

YpaBHeHUs] U HEPABEHCTBA:



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

OCYILECTBIATh OTOOpP KOpHEH TMpH pEeUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

CBOOO/IHO OINEpPUPOBATH MOHATHEM TPUTOHOMETPHUUECKOE HEPABEHCTBO,
OPUMEHATh  HEoOXOoAuMmble  (OpMyJbl Ul  PEIIEHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

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

MOJIETTUPOBATh pealbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQ)KEHUS, YPaBHCHMS, HEPABEHCTBA M HX CHUCTEMBI [0 YCJIOBHIO 3aJ1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIENM C HCIOJb30BAHUEM alllapaTta ajireopsl,
VUHTEPIPETUPOBATH ITOJYUYEHHBINA PE3YIIbTAT.

DOyHKUMU ¥ TPpaGuUKH:

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

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

CcBOOOJHO  OMEpUpPOBaTh TMOHATUSAMHU: TpPauKH TPUTOHOMETPHUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO Ul MCCIEA0BaHUS (HYHKIIMH HA MOHOTOHHOCTH
Y DKCTPEMYMBI;

HaXOAUTh HauOOJIbIlIee U HAUMEHbIIIEE 3HAUYCHUSI (PYHKIUU HENMpPEephIBHON HA
OTpE3Ke;

UCIIOJIB30BaTh IPOM3BOAHYIO JUISl HAaXOXKJEHHS HAWIYYIIEero pEIlIeHUs B
OPUKJIAJHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMHYECKHX, 3ajadax, Ul
ONpe/ieNICHUs] CKOPOCTH M YCKOpPEHHUs mpolecca, 3aJaHHOTro (opMysol uiu
rpaguKom;



CBOOOJTHO  OMEpUpPOBATH TMOHATHSAMHU: TEPBOOOpa3Hasi, OMNpeaeIEHHbBIN
UHTETpaj, HAXOJWTh TIEPBOOOPA3HBIE AIEMEHTAPHBIX (YHKIMUA U BBHIYUCISTH
uHTerpai no popmyne Hetorona-Jleionuiia;

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

UMETh TMPEACTABICHHE O MAaTEeMAaTHYEeCKOM MOJICJIUPOBAHUHN Ha TpUMEpe
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

pemaTs MpUKJIaJHbIE 3a7a4d, B TOM YHCIIE COIMATBHO-IPKOHOMHUYECKOTO M
du3nIecKoro xapakrTepa, CpecTBaMi MaTEMAaTHIECKOTO aHAIH3a.



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

Oynkiun u rpapuku. CreneHHas
(GYHKIUS C LEeJbIM TOKa3aTeaeM

12

Apudmernueckuii KOpeHb N-0i
CTETEHH.
UppanmonanbHbleypaBHEHUS

15

[MokazarenbHasg)yHKITHSL.
[Toka3zarenbHbICypaBHEHUS

10

JlorapudmuyeckasGpyHKIUS.
JlorapupmuyeckueypaBHEHHS

18

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

22

IlociemoBaTenbHOCTH U
MPOrpecCcuut

10

HenpepreiBHBICD yHKIINH.
IIpoussoanas

20

[ToBTOpenue, 06001IIEHME,
cUCTEMATU3ALMA3HAHUI




OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

136

10




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 IlepBooOpa3Has u UHTErpasn 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 palliOHAIBHBIX,
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







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJTACC
KonuyecrBouacos
Ne Jarano
w/n Temaypoka Beero KonTpois- IpakTu- — JlaTano | JiaexTpoHHBIENE
HbIEPA0OTHI | YecKHepadoThI dakry
1 MHOKeCTBO, Onepauy HaJl MHOKECTBAMH U UX 1
CBOMCTBA
2 JuarpammMeiDitiepa-Benna 1
3 IIpuMeHEHNE TEOPETUKO-MHOKECTBEHHOT' O aniapara 1
JUIs pellieHus 3a1a4
Parmonaneueie uncina. OOBIKHOBEHHBIE U
4 JIeCATUYHBIE POOH, MPOLIEHTHI, OECKOHEUHBIE 1
TePUOIUYECKHE TpOoOH
Panmonanbshele uncna. OObIKHOBEHHBIE U
) JECSITUYHBIE POOU, TPOLIEHTHI, OECKOHEUHbIE 1
MepUOANYECKUE APOOH
5 [Tpumenenue apoOei U MPOLIEHTOB VISl PELICHUS 1
IIPUKJIAIHBIX 3a7a4
7 [Tpumenenue apoOei ¥ MPOLIEHTOB VIS PELICHUs 1
IMIPUKIAIHBIX 3a0a4
8 JewcTBuTenpHble uncia. PanimonansHele 1 1
UppalMOHATIbHBIE YHCTIa
9 Apudmernueckre onepamuu ¢ JeMCTBUTEIbHBIMU 1
qHrCclIaMu
10 Monyiib 1EMCTBUTENBHOTO YUCIA U Er0 CBOMCTBA 1
11 [IpnbnuxEHHBIE BBIYUCIIEHUS, IPABUJIA OKPYIJICHUS, 1
MIPUKUIKA U OLICHKA Pe3y/bTaTa BEIYNCICHUN




OcHOBHBIC MCTOIBI pCHICHUS LCJIbIX U ,Z[pO6HO-

12 paLMOHATIBHBIX YPAaBHECHUI U HEPABEHCTB

13 OCHOBHBIE METO/Ibl PELIEHUS LENBIX U JPOOHO-
paloHaNIbHBIX YPABHEHUM U HEPABEHCTB

14 OCHOBHBIE METObI PELICHHUS LIETBIX U IPOOHO-
paloHaNIbHBIX YPABHEHUM U HEPABEHCTB
MHorousieHbl OT OJIHOW NepeMeHHOu. [lenenue

15 MHOT'O4YJIEHA HA MHOT'OYJIEH C OCTATKOM.
Teopemabesy

16 MHorousens! ¢ nensiMu ko3dduunentamu. Teopema
Buera

17 PemrennecncreMinmHeHBIXypaBHEHAN

18 PemennecucreMimHeHBIX ypaBHEHUM
Marpuiia cucTeMbl TUHEUHBIX YPAaBHEHHI.

19 Ornpenenurens MaTPUIIBI 2X2, €70 T€OMETPUUECKUN
CMBICJI U CBOMCTBA; BBIYUCIIEHUE €TI0 3HAYECHHUS

20 Omnpenenurens MaTpUIbl 2X2, €0 FreOMETPUIECKUI
CMBICIT M CBOIMCTBA; BEIYMCICHHUE €TI0 3HAUCHUS

21 [IpumeHeHue orpeaenuTens A peleHus] CUCTEMbI
JMHEWHBIX YpaBHCHUHN

29 Pemienune npuknagHbIX 3a7a4 ¢ MOMOILBIO CUCTEMBI
JIMHEHHBIX YpaBHEHUN

23 Pemenue npukiaaHbIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHEUHBIX YpaBHEHUN

24 Kontponbnas pabora: "PanmonanbHble ypaBHEHUS U
HepaBeHCTBa. CHUCTEMBUIMHEHHBIXypaBHEHU"

o5 OyHKIMA, ciocoObl 3aganus GyHKIMU. B3anMHo

obopatHbie GyHkIMK. KoMmozunusid yHKInii




I'padux GpyHkImy. DnemMeHTapHble IpeoOpa3oBaHUsS

26 .
rpagukoB (yHKIHI
OO6nacth ornpeneneHust U MHOXECTBO 3HaYEHHH

27 ¢yuxnun. Hynmu dynkuuu. IpomexxyTku 3HaK
IIOCTOSIHCTBA

28 Yérabie u HeuéTHbIe QyHKIMU. [lepuonnyeckue
¢ynkuuu. [IpoMexxyTKUMOHOTOHHOCTU () YHKIIMU

29 MaxkcumyMbl 1 MUHUMYMBI (GyHKIMU. Hanbonbiee
U HaUMeEHbIllee 3HaueHHe (QYHKLUU Ha IPOMEKYTKE

30 Jlunelinas, KBaJpaTuyHas U ApOOHO-TUHEHHAS
byHKUINMA

31 DeMEeHTapHOE UCCIIEIOBAaHUE U TOCTPOEHUE
rpaduKOB STHX (PYHKIUI

39 DneMEHTapHOE UCCIIEIOBAaHUE U TOCTPOEHUE
rpadukoB 3TUX QyHKIUH

33 Crenens ¢ nenslM nokasareneM. bunom HproToHa

34 Crenens ¢ nenslM nokasareneM. bunom HeroToHa

35 Crenennast GyHKIHUS C HATYPAJIbHBIM U LEJIBIM
nokasateneM. Eé€cBolicTBa u rpaduk

36 Kontponsnas pabora: "Crenennas ¢pynkuus. Eé
cBoiicTBa u rpadux"”

37 ApudmMeTnuecknii KOpeHb HATYpPaIbHOW CTETICHH U
€ro CBOMCTBA

38 Apudmernueckuil KOpeHb HaTypaIbHOM CTETIEHU U
€ro CBOMCTBA

39 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKCHUH,
COJIeprKalMX CTENEHU U KOPHU

40 IIpeoOpa3oBaHus YUCIOBBIX BBHIPAXKECHUH,




COoACPpIKAIUX CTCIICHHU U KOPHU

[Ipeobpa3oBaHUs YHCIOBBIX BBIPAKECHHUIA,

41 COJIEpIKalINX CTETIeHH U KOPHU

42 Wppanuonansubie ypaBHeHUs. OCHOBHBIE METOBI
peleH s UPPAIIMOHATBHBIX YpaBHEHHH

43 Hppaunonanbabie ypaBHeHUsI. OCHOBHBIE METOIbI
pelIeHHs UPPAIMOHAIBHBIX YpaBHEHHHA

m Wppaunonanshbie ypaBHeHNs. OCHOBHbBIE METOABI
pelIeHus UPPalMOHATIFHBIX YPAaBHEHUA

45 PaBHOCHIIBHBIE TTEPEXO/BI B PELIEHUHN
WppallMOHATLHBIX YPAaBHEHHM

46 PaBHOCHIIbHBIE TTIEPEXO/BI B PELICHUU
WPpallMOHATILHBIX YPaBHEHHM

47 PaBHOCHIIbHBIE TIEPEXO/BI B pEIICHUI
WppaIMOHATLHBIX YPaBHEHUN

48 PaBHOCHIIBHBIE TTEPEXO/BI B pELICHUN
UppalMOHATILHBIX YPaBHEHUN
CoiicTBa 1 rpaduk KOpHs N-0i CTETIEHU KaK

49 (GyHKIIMM 00paTHOM CTENEHH ¢ HaTypaTbHBIM
MoKa3aresnem
CgoiicTBa 1 rpadK KOpHS N-0i CTETICHH KaK

50 (GYHKIIIM 00paTHOM CTENIEHH ¢ HATypaIbHBIM
IOKa3aTesneM

51 Kontponbnas pabora: "CpoiicTBa u rpaduk KopHs N-
oil crenenu. MppannonaibHbleypaBHEeHHS "

52 CreneHsb ¢ paluoHaIbHBIM MTOKa3aTeNeM U €&
CBOICTBA

53 Cremnenb ¢ paliiOHAIBHBIM MTOKa3aTeNIeM U e




CBOMCTBA

Crermens ¢ PpallMOHAJIBHBIM ITOKA3aTCJIICM U eé

o4 . 1
CBOICTBa

55 ITokazarensHas KLU, €€ CBOMCTBA U rpaduk 1

b

56 Hcnonb3oBanue rpapuka GyHKIUH U1 PELISHUs 1
YpaBHEHUH

57 Hcnons3oBanue rpadpuka GyHKIUN A PEHICHUS 1
YpaBHEHU I

58 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI 1
pelIeHHs TOKa3aTeIbHBIX YpaBHEHUN

59 [TokazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI 1
pelIeHNs MTOKa3aTENbHBIX YPAaBHEHUH

60 [TokazarenbHble ypaBHEHHsI. OCHOBHBIE METO/IBI 1
pelIeHNs MOKa3aTeIbHBIX YpaBHEHUN

61 KonTtponbnas pabora: "TlokazatenbHas GyHKITHS. 1
[TokazarenbHble ypaBHEHUS"

62 Jlorapudmuncna. CoiicTBaorapupma 1

63 Jlorapudmuucna. CorictBamorapudma 1

64 Jlorapudmuucna. CoiictBamorapupma 1

65 JlecsiTuuHble U HaTYpajdbHbIETOrapu(MbI 1

66 JlecaTUUHBIE U HaTypajbHbIETOrapu(Mbl 1

67 [IpeoOpa3oBaHuEBBIpAKEHUI, 1
coJieprKauxjaorapumol

68 [IpeoOpazoBaHMEBBIPAKEHUH, 1
coJieprKaruxaorapumbl

69 [IpeoOpazoBaHMEBBIpAKEHUH, 1

coZIep KaLTXI0rapupMbl




70

Jlorapudmuueckas QyHKIH, €€ CBOCTBA U rpaduk

71 Jlorapudmuueckast QyHKIH, €€ CBOCTBA U rpaduk

79 Hcnonb3oBanue rpaduka GyHKIUA IS pEIIeHUs
ypaBHEHUH

73 Hcnonb3oBanue rpaduka GyHKIUN A peIeHus
YpaBHEHUH

74 Jlorapudmuueckue ypaBHeHUs.. OCHOBHBIE METO/IbI
peIIeHHs TOrapuPpMHUIECKIX ypaBHEHUN

75 Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE METO/IbI
peleHust JorapupMUUECKIX ypaBHEHUN

76 Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIC METO/IbI
peleHust JorapupMUUECKUX ypaBHEHUN

77 PaBHOCHIIbHBIE TTEPEXObI B pEILIEHUN
JIOrapu(pMHUUECKUX ypaBHEHUN

78 PaBHOCUIIBHBIE TEPEXOAbI B PEILICHUH
aorapu(pMUYECKUX YpaBHEHHM

79 Kontponbnas pabora: "Jlorapudmuueckas GyHKIIHS.
Jlorapudmuyeckue ypaBHeHHUS"

80 CuHyC, KOCUHYC, TAHT€HC U KOTAaHT'€HC YHCIIOBOTO
aprymMeHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTAHI'€HC YHCIIOBOTO
apryMeHra

82 ApKCHHYC, apKKOCUHYC M apKTaHT'€HC YHCIOBOTO
aprymeHra

83 ApKcuHYC, apKKOCUHYC M apKTaHT'€HC YUCIOBOrO
aprymeHra

84 Tpuronomerpuueckasi OKpyKHOCTb, ONpe/IeNIEHNE

TPUTOHOMETPUYECKUX (PYHKIUIT YUCIIOBOTO




apryMeHTa

TpI/IF OHOMCTPHUYICCKAA OKPYKHOCTb, OIIPCACIICHUC

85 TPUTOHOMETPUYECKUX (PYHKIIUNA YHCIOBOTO 1
apryMeHTa
86 OCHOBHBICTPUTOHOMETPUIECKUE(H OPMYITHI 1
87 OCHOBHBIETPUTOHOMETPUUIECKUEDOPMYITBI 1
88 OCHOBHBICTPUTOHOMETPUICCKUEDOPMYITBI 1
89 OCHOBHBICTPUTOHOMETPUICCKUEDOPMYITBI 1
90 [Ipeobpa3oBaHUETPUTOHOMETPUYECKUXBBIPAKESHUN 1
91 [IpeobpazoBaHUETPUTOHOMETPUUECKUXBBIPAKESHUN 1
92 [IpeoOpa3oBaHUETPUTOHOMETPHUUECKUXBBIPAKEHUN 1
93 [IpeoOpa3oBaHUETPUTOHOMETPHUUECKUXBBIPAKECHUN 1
94 PemreHneTpuroHOMeTpU4ECKUXypaBHEHUM 1
95 PemreHnerpuroHomMeTpru4eCKMXypaBHEHAN 1
96 PemeHneTpuroHOMeTpUYECKUXypaBHEHHHA 1
97 PemenuerpuronomMeTprudecKMXypaBHEHUM 1
98 PemenuerpuronomMeTprudeCKMXypaBHEHUMA 1
99 PemennerpuronoMeTpruYeCKMXypaBHEHUMA 1
100 PemenneTpuroHoMeTprUeCKUXypaBHEHU I 1
101 Kontponbnas pabora: "Tpuronomerpuieckue 1
BBIP)XECHUS U TPUTOHOMETPUYECKUE YpABHEHUSA"
[TocnegoBarenbHOCTH, CIOCOOBI 3a/1aHUS
102 IOCJIEI0OBATENBLHOCTEN. MEeTOoI MaTeEMaTHUECKOM 1
WHIYKIINH
MOHOTOHHBIE U OTPaHUYCHHBIC
103 MocCJIeI0BaTeIbHOCTH. VIcTopus aHann3a OECKOHEYHO 1

MaJlbIX




104

Apudmernueckasnporpeccus

105 I'eomerpuueckasnporpeccus

106 BeckoneuHOyOBIBaIOIIAsT€OMETPUYECKASITIPOTPECCH S

107 CymMa 6ecKOHEUHO yOBIBAIOIIECH T€OMETPUIECKOM 1
IIPOrpeccuu

108 JIvHENHbIN U YKCIIOHEHIMAIBHBINA pocT. Huco e. 1
dopMyna CI0XKHBIX IPOLIEHTOB

109 JIvHEeHbIN ¥ YKCTIOHEHITMAIbHBINA pocT. Yucso e. 1
dopMyiia CI0XKHBIX POLEHTOB

110 Hcnonb30BaHue Mporpeccuu sl perieHus 1
pealIbHBIX 3aJa4 MPUKJIAJHOr0 XapakTepa

11 Kontponbhas padora: "[locnenoBareabHOCTH U 1
nporpeccun”

112 HenpepbiBHBIC QYHKIIUN U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB PYHKIIUI 1

114 CpoiicTBa GyHKINH HETPEPHIBHBIX HAa OTPE3KE 1

115 CaolicTBa (QyHKIIMI HETIPEPHIBHBIX HA OTPE3KE 1

116 Meron HHTEpBANIOB JJIs PELIECHUST HEPABEHCTB 1

117 Meron HHTEPBAJIOB JJIs PEIICHUS HEPABEHCTB 1

118 Meron HHTEPBAJIOB JJIs PEIICHUS HEPAaBEHCTB 1

119 [IpuMeHeHne CBOMCTB HEMPEPBHIBHBIX (HDYHKIIUHA IS 1
pelieHus 3aaa4d

120 [IpumeHeHne cBOMCTB HEMPEPHIBHBIX (YHKIIUH [T 1
pelieHus 3a1a4

121 [lepBas u BTOpast Mpou3BOJHbBIE (PYHKIIUU 1

122 Omnpenenenre, reoOMETPUIECKUICMBICIITTPOU3BOIHOM 1

123 Omnpenenenne, GU3NIECKUNACMBICIITIPON3BOIHON




124 VYpaBHeHUe KacaTeIbHOU K TpapuKy QyHKIUU 1

125 VYpaBHeHUe KacaTeabHOU K TpapuKy QyHKINU 1

126 [Ipoun3BoaHBIEAIEMEHTAPHBIX () YHKITHIA 1

127 [Ipoun3BoaHBIEAIEMEHTAPHBIX () YHKITHIA 1

128 [Ipou3BomHast CyMMBI, TPOU3BEICHHUS, YACTHOTO U 1
KOMIO3UITNH ()yHKIIHIA

129 [Ipou3BoaHast CyMMBI, TPOU3BECHUS, YACTHOTO U 1
KOMITO3MIINY (pyHKINH

130 [Ipou3BoHast cyMMBbl, TPOU3BEICHUS, YACTHOTO U 1
KOMIO3UIIMHU (PYHKIIMHA

131 Kontponbnaspabora: "[IponsBogHas” 1 1

132 [ToBTOpenue, 0600IIEHNE, CHCTEMaTH3aNs 3HAHN: 1
"VpaBHenus"

133 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3AIUS 3HAHU: 1
"OyHkuun"

134 HroroBasikoHTposbHasspaboTa

135 HrorosaskonTponbHasipaboTa

136 [ToBTOpeHME, 0000IIECHUE, CHCTEMAaTH3AIUI3HAHUN 1

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KIIACC

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

/ ero | paboThI paGoThI
n

[IpuMeHeHne npon3BOAHON K

UCCIIeIOBaHNIO (PYHKIMIA Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBI

IIpuMeHeHne poU3BOAHON K

HccieI0BaHmi0 QYHKIIMM Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBbI

IIpuMeHeHne pon3BOAHON K

UCCIIeIOBaHMIO (DYHKIMHA Ha 1

MOHOTOHHOCTb M KCTPEMYMBI

IIpumeHneHne nponu3BOAHON K

MCCJIEIOBAHUIO (PYHKIIMH Ha 1

MOHOTOHHOCTb U 3KCTPEMYMBI

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

HEeNpephIBHON (QYHKIIMH Ha




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
HeTpephIBHON (QYHKIIMH 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
HaXO0XICHUA Hapmquero
pelIeHus B MPUKIIAIHBIX 3a/1a4ax

14

[Ipumenenne nporu3BOAHON ISt
HaXOXKJACHUS HAWTYYIIETO
peleHns B MPUKIAJAHBIX 3a1a9ax

15

[IpuMeHeHne Mpou3BOAHON ISt




OIpEICIICHUS] CKOPOCTH U
YCKOpEHHS TIPOIIecca, 3aJaHHOrO
bopmyIoii uiau rpaduKomM

IIpuMeHeHne NpOU3BOAHON [Tt
OIIpe/IEeNIEHUs] CKOPOCTH U

16 YCKOpEHUs Ipoliecca, 3aJaHHOTO
dhopmyoii uimu rpagukom

17 Komnozunusadynkumii

18 Kommnozunus yakimia

19 Kommnozunusad yakimia
I'eomeTpuueckue o0pasbl

20 | ypaBHEHHMII HAa KOOPAMHATHON
TUIOCKOCTH
['eomerpuyeckue 0Opasbl

21 | ypaBHEHHI Ha KOOPIUHATHOMN
TUTIOCKOCTH
Kontponbnas pabora:

22 "UccnenoBanue GyHKIUN C
MOMOILBIO TPOU3BOIHON"
[TepBoobpa3Has,

23 OCHOBHOECBOMCTBOIIEPBOOOPA3HBI
X
[TepBooOpa3HbIE 2IIEMEHTAPHBIX

24 ¢bynkuuit. [IpaBuna HaXOXKIEHUS
epBOOOPA3HBIX
[TepBooOpa3HbIe ANIEeMEHTAaPHBIX

25 dbynaknuid. [TpaBuna HaxoXaCHUS

nepBooOpa3HbIX




26

Wurerpain.
['eomeTpuyeckuiicMbICIUHTETpaIa

27

Brruucnenue onpenenéHHoro
uHTerpana no ¢popmyne Herorona-
Jlelibaura

28

Brrunciienue onpenenéHHOro
uHTerpana no popmyne Hetorona-
JleliOamnIa

29

[Ipumenenue uHTErpaia s
HaXO0XJACHUA HHOIH&IICﬁ IIJIOCKHUX

buryp

30

[TpumeneHue uHTErpana s
HaXO0XJIECHUS 00HLEMOB
T€OMETPUUYECKUX Tell

31

[Tpumepsipemenuiigudpdepennma
JIbHBIXYPABHEHUN

32

[Tpumepsipemenuiinnddepenna
JIbHBIXYPaBHEHUN

33

MaremaTnueckoe MOJeTUPOBaHHE
pEaNbHBIX MTPOIIECCOB C MOMOIIBIO
Qg depeHInaTbHBIX ypaBHEHUH

34

Kontponbnas pabdora:
"TlepBooOpazHas u unTerpan"

35

Tpuronomerpuieckre GyHKINH,
UX CBOWCTBA U rpaduKu

36

Tpuronomerpuueckue GyHKINH,
UX CBOWCTBA U rpaduKu

37

Tpuronomerpudeckue QyHKIHNH,




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 TPUTOHOMETPUIECKON
OKPY)KHOCTH

42

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX YPABHCHHIMA
C TIOMOIIBI0 TPUTOHOMETPHUIECKOMN
OKPY)KHOCTH

43

OT10op KopHeH
TPUTOHOMETPUUYECKUX YPABHECHUN
C IOMOUIBIO TPUTOHOMETPUYECKON
OKPY>KHOCTH

44

PemieHneTpuroHOMEeTpU4ECKUXHE
PaBEHCTB

45

PerreHneTpuroHOMeTprUUECKUXHE
PaBEHCTB

46

PemennerpuroHoMeTpuuecKuxHe
PaBEHCTB

47

PGIHeHI/IeTpI/IFOHOM CTPUUCCKUXHEC




PaBCHCTB

Kontponbnas pabora: "I'paduxu
TPUTOHOMETPUYECKUX (PYHKITHIA.

48 TpHUroOHOMETPUICCKUCHEPABEHCTB
a"

49 OCHOBHBIE METOIBI PEIICHHS
MOKa3aTEeNIbHBIX HEPABCHCTB

50 OCHOBHBIE METOBI PEIICHHS
MOKa3aTeNIbHBIX HEPABEHCTB

51 OCHOBHBIE METObI PELICHHS
MOKa3aTeIbHBIX HEPABCHCTB

59 OCHOBHBIE METO/IBI PEIICHHS
MOKA3aTEIbHBIX HEPABCHCTB

53 OCHOBHBIE METOIBI PEIICHHS
norapu(pMUUECKUX HEPABEHCTB

54 OCHOBHBIE METOBI PEIICHHS
Jorapu(pMUYECKUX HEPABEHCTB

55 OCHOBHBIE METOBI pPELICHHS
norapu(MUIECKIX HEPABEHCTB

56 OCHOBHBIE METObI PELICHUS
norapu(pMHUECKUX HEPABEHCTB

57 OCHOBHBIE METO/IBI PEIICHHS
UppalMOHATIFHBIX HEPABEHCTB

58 OCHOBHBIE METOBI PEIICHHS
UppalMOHATILHBIX HEPABEHCTB

59 OCHOBHBIE METObI PEUICHHS
HUPPAIMOHATILHBIX HEPABEHCTB

60 OCHOBHBIE METO/IBI PEIICHUS




HppaluOHAJIbHBIX HCPABCHCTB

['paduueckre MeTO bl pelIeHUs

61 UppalMOHATILHBIX YPaBHEHUH
62 ['padmyeckune MeTOABI pelieHus
UPPAIMOHATBLHBIX YPABHCHHMA
63 I'padmyeckure MeTOABI pelIeHUs
ITIOKa3aTeJIbHBIX YPaBHEHUU
64 I'padmyaeckue METOBI peIICHUS
MOKa3aTeIbHBIX HEPABCHCTB
65 ['paduueckre MeTO/IbI peIIeHuUs
norapu(pMUYECKUX YpaBHEHUI
66 I'padmyeckure MeTOABI pelIeHHs
Jorapu(pMUYECKUX HEPABEHCTB
67 I'padmyeckue MeTOABI penieHs
norapu(pMUUECKUX HEPABEHCTB
I'padmyaeckue METOBI pEeIICHUS
68 MOKa3aTeNbHBIX U
norapu(pMUUECKUX ypaBHEHUI
['padmyeckure MeTOABI pelIeHus
69 MOKa3aTeNbHbBIX U
norapu(pMHUECKUX ypaBHEHUI
I'padmaeckue MEeTOIBI pereHUs
70 MOKa3aTeNIbHbIX U
Jorapu(pMUYECKUX HEPABEHCTB
I'padmyeckue MeTOABI peHIeHUs
71 MOKA3aTeJIbHBIX U
norapu(pMUUECKUX HEPABEHCTB
72 | KontponsHas pabora:




"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
TUIOCKOCTH

78

N3o6parkeHne KOMIUIEKCHBIX
YuCcel Ha KOOPAUHATHON
MJIOCKOCTH

79

®opmyna Myaspa. Kopau n-oit
CTENEHHU U3 KOMIUIEKCHOr0 YHcia

80

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

81

[TpumMeHeHne KOMILIEKCHBIX
YHCeIN JUIs pelIeHusT (PU3NIECKUX
Y T€OMETPUYECKUX 3a/]1au




KontponbHaspabora:

82 " "
KommnekcHbpleuncia

83 HatypanbHble u niensieuncna

84 HatypanbHble u nensieuncna

85 [IpumeHeHne mpU3HAKOB
IEJIMMOCTH LEIBIX YHCET

86 [IpuMeHeHne npru3HAKOB
JIETUMOCTH LIENIBIX YUCEN
[IpuMeHeHne npru3HaKoB

87 nenumoctu nensix yucen: HOJ u
HOK
[IpumeHeHne MpU3HAKOB

88 nmenuMocta nenbix 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 IEBIX YHCIAX

92 Kontponbnas padora: "Teopus
easIx ynucen"

93 Cucrema 1 COBOKYITHOCTh

ypaBHeHHﬁ. PaBHOCUIIBEHEIC




CHUCTEMBI U CUCTCMBI-CIICICTBUS

94

Cucrema v COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI 1 CUCTEMBI-CJIEJCTBHUS

95

OCHOBHBIE METObI PELICHUS
CHUCTEM U COBOKYITHOCTEH
palMOHAJIBHBIX YPABHEHUM

96

OCHOBHBIE METO/IbI pELICHUS
CHCTEM M COBOKYITHOCTEM
MPPALMOHAJIBHBIX YPAaBHEHUHN

97

OcCHOBHEBIE MCTOAbI PCUHICHUA
CHUCTEM U COBOKYHHOCTCI‘/JI
IIOKa3aTCIbHBIX ypaBHeHI/Iﬁ

98

OCHOBHBIE METOBI PELICHUS
CHUCTEM U COBOKYITHOCTEH
[IOKa3aTeJIbHbIX YPaBHEHUU

99

OCHOBHBIE METO/IbI pEIICHUS
CHCTEM U COBOKYITHOCTEU
jorapu(pMUYECKUX ypaBHEHUI

10

OCHOBHBIE METOBI PELICHUS
CHUCTEM U COBOKYITHOCTEH
JOrapu(MUUYECKUX ypaBHEHUN

10

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

10

HpI/IMCHCHI/Ie CUCTEM K PCIICHUIO




MaTeMaTUUYECKUX 3a/1a4 U 3a1a4
U3 pa3IMyYHbIX o0iacTell HayKu U
pealbHOM KU3HU, UHTEPIIPETALIUS
IIOJIyYEHHBIX PE3yIbTaTOB

IIpuMeHeHre HEpaBEHCTB K
PELIECHUI0 MaTEMaTHYECKUX 3a]a4

10 | w3amav u3 pa3TUYHBIX O0JIacTel

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

10 | panmoHaNbHBIX, UPPATMOHAIBHBIX

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 [Toka3aresbHBIECUCTEMBI C

1 napaMeTpamu




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 uccnea0BaHue

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:




"VpaBHeHus"

[ToBTOpenue, 06001IEHNE,

;2 CHCTEMAaTHU3allHs 3HAHUI:
"VpaBuenus"
[ToBTOpenue, 0600MIICHNE,

12 CHCTEMAaTH3aIlHs 3HAHWI:

3 "VpaBHeHHUS.
CucremblypaBHeHUN"

12 [ToBTOpeHue, 0600MIICHNE,

4 CcHCTEeMaTH3alus 3HaHUH
"HepaBencraa"

12 [ToBTOpenwue, 06001IEHNE,

5 CHCTEMAaTH3allHs 3HAHUI:
"HepaBenctpa"

12 [ToBTOpeHue, 0600MICHNHE,

5 cHCTeMaTHu3alus 3HaHu:
"HepaBenctpa"

12 [ToBTOpenue, 06001IEHNE,

7 cHCTeMaTH3alus 3HaHUH
"IIpousBoaHas u €€ npuMeHeHue"

12 [ToBTOpenue, 06001ICHHE,

3 cUCTeMaTH3aIus 3HaHU:
"[IpousBoaHas u €€ npumeHeHue"

12 [ToBTOpenue, 06001IEHNE,

9 CHCTEeMaTH3alus 3HaHuH
"IIponsBoaHas u €€ npuMeHeHue"

13 [ToBTOpenwue, 0600IIECHNE,

0 CHCTeMaTu3alis 3HAHMI:




"UnTerpan u ero npuMeHexue"

[ToBTOpenue, 06001IEHNE,

13 .
1 CcHCTeMaTHU3alis 3HAHMI: 1
"OyHKIMR"
13 [ToBTOpenue, 0600MIICHNE,
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

[NPOI'PAMME







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

Marematuka: anrebpa u Hauajla MaTeMaTuyeckoro ananusa; 10-11 kimacce B AByx
gacTax /A.I"Mopakosuy, [1.B.Cemenos, JI.A.Anekcanaposa, E.J.Mapnaxaesa. —
bunowm, JIaboparopus 3nannii, 2019

METOINYECKHUE MATEPHUAJIBI UISA YUUTEJIA

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET
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