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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,
MOHNUMAaHUSI OCHOBHBIX TCHJICHIIUN Pa3BUTHS SKOHOMUKH M OOIECTBCHHOMN JKU3HH,
MO3BOJISIET OPHUEHTHPOBATHCS B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTUAX, YBEPEHHO HCIIONBH30BaTh MX I JalbHEWIero oOpa3oBaHUus U B
MOBCEHEBHOM KM3HU. B TO ke Bpems oBiajieHue aOCTPaKTHBIMU M JIOTHUECKH
CTPOTUMH KOHCTPYKIMSIMH ainreOpbl M MaTeMaTUYeCKOro aHajin3a pa3BUBACT
yMEHHE HaXOJUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHHHOCTH, JOKAa3bIBATh
YTBEPKJIEHUSI C TIOMOIIBIO UHAYKIIMU W PACCY>KJIaTh JEIYKTUBHO, MCIOJIb30BATh
00001IeHNe M KOHKpEeTH3aluio, a0CTparupoBaHWE U AaHAJOTUIO, (OpPMHUpPYET
KPEaTUBHOE M KPUTHUECKOE MBIIIUICHHE.

B xone uszyuyenus yueGHOro kypca «Anrebpa W Hayajla MaTeMaTH4EeCKOTrO
aHanu3a» OOyYarolIMecs: MOJTY4YalOT HOBBIM OIBIT PEIICHUs TMPUKIAJHBIX 3aJ1ad,
CaMOCTOATEILHOTO MOCTPOCHUSI MAaTEMAaTUYECKUX MOJIETICH peaslbHbIX CHUTYyaIluH,
UHTEPNPETAMA  TIOJYYEHHBIX  PEIICHHWM, 3HAKOMSATCS C  IpUMEpPAMHU
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEH B TMPHUPOJE, HAayKe UM 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
NeSTeNbHOCTH, TpeOyromeld MNpoAOHKUTENbHOM KOHLEHTpAlMd BHUMAaHUA,
CaMOCTOATENIHOCTH, AKKYpPaTHOCTM M  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3yJbTar.

B ocHoBe wmeroamku oOyueHus anreOpe MW HadajlaM MaTeMaTHYeCKOTO
aHaJM3a JEXKHT JACSITebHOCTHBIN MPUHITUT O0YUYCHHSI.

B crpykType yuebHOro kypca «Anrebpa W Haudajga MaTeMaTH4e€CKOTO
aHaJIM3a» BBIACIEHBI CIEAYIONINE COJAepKATEIbHO-METoAnUecKne TuHun: «Yucna
U BIYHCIeHU», «DyHKIIMN 1 Tpadukn», « YpaBHEHUS U HEpaBeHCTBa», «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 HAChIIAsChb HOBBIMU TeMaMHU M pasjenamu. JlaHHbIN
yuyeOHBI KypC SBISE€TCS WHTETPAaTUBHBIM, IIOCKOJBKY OOBEAMHSIET B cebde
COJIep’)KaHUE HECKOJIbKMX MaTeMaTHMYeCKUX JAUCLUMIUIMH, TaKMX Kak aireopa,
TPUTOHOMETPHS, MAaTEMATHUECKUN aHAIIW3, TCOPUS MHOXKECTB, MaTeMaTHYeCKas
noruka u gapyrue. [lo mepe Toro kak oOydaromipecs OBJIaIeBalOT BCE Oolee
MIMPOKUM MaTEMaTHYECKHM arllapaTroM, Y HUX MOCJIeN0BaTeIbHO popMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTeMaTHYeCKyld MOJENb pealbHOU
CUTYyaIlH, IPUMEHSATHh 3HAHUS, TIOJYYCHHBIC TIPH M3YYCHUH Y4eOHOTo Kypca, IUIs
pEIICHUsI CaMOCTOSITENTFHO CHOPMYIUPOBAHHONW MAaTeMaTHYECKOW 3a/1aud, a 3aTeM
MHTEPIPETUPOBATH CBOI OTBET.

ConepxkarenpHO-MeTOIMYECKas: JUHHS «UMCla W BBIYMCICHUS) 3aBEpIIacT
(dopMupoOBaHHE HABBIKOB MCIIOJIB30BAHMSI ICHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HA4yaTO Ha YPOBHE OCHOBHOI0 0011ero oopa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus oco0oe BHHMaHue yJnenserci  (OPMUPOBAHUIO  HABHIKOB
paloHaIbHBIX BBIYMCICHUH, BKIIOYAIONINX B CeOS MCIOJIb30BAHUE PAa3THMUHBIX
dopMm 3amucu uyKciIa, YMEHHE [eiaTh MNPUKUIKY, BBITOIHATH MPHOIMKEHHBIE
BBIUMCIICHHS, OLIEHWBATh UYHUCIIOBHIC BBIPAXCHHs, padOTaTh ¢ MAaTeMaTUYECKUMHU
KOHCTaHTaMHU. 3HAKOMBIE OOYJarolIMMCS MHOXKECTBA HATypajbHBIX, IENbIX,
paloHaIbHBIX W JICHCTBUTENBHBIX  YHUCEN  JIOTIOJMHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakJIoM H3 OSTUX MHOXECTB pPacCMaTPHUBAIOTCS
CBOMCTBEHHBIE €My cCrHenupuIecKue 3aJaud M OIepaluu: JeJICHHe Haleno,
OTIEpUPOBAHUE OCTATKAMH HA MHOXECTBE IEJbIX YHCEN, OCOObIe CBOWCTBA
paIoHaIbHBIX U UPPAIMOHATBFHBIX YHCEN, apu(METHUIECKHIE OIMEpaIii, a TaKxKe
U3BJICUCHNE KOPHS HATypalIbHOW CTENEHU HAa MHOXKECTBE KOMIUIEKCHBIX YHCEI.
bnarogapss mocnenoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJIb3YeMbIX 4YHUCET U
3HaKOMCTBY C BO3MOXXHOCTSIMU MX TMPUMEHEHUS JUIsl PEIICHUS] Pa3TUYHbIX 3ajad
dopmMupyeTcsi mpeaCTaBIeHUE O €IUHCTBE MATEMaTHKHU KaKk HayKu U €€ PO B
IOCTPOEGHUU MOJIENIEH PEeaNbHOrO0 MHUpPA, HIMPOKO HCIONB3YIOTCA 0000IIeHne u
KOHKpETHU3aIHsl.

Jluaust «YpaBHEHHUS W HEPABEHCTBa» peaIM3yeTcsl Ha MPOTSHKEHUU BCETO
oOyueHusi Ha YPOBHE CpeIHEro oOImiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpamMmbl HpenryCMOTPEHO peLICHHE COOTBETCTBYIOIIMX 3adad. B
pe3ynpTaTe OOy4aroulecs: OBJAJCBAIOT pPAa3IMYHBIMU METOJAaMU  PeIleHUs
palMOHANBHBIX, HUPPAIMOHAIBHBIX, TOKA3aTEIbHBIX, JIOTApUPMUUYECKUX U
TPUTOHOMETPUYECKUX ypaBHEHUI, HEPaBEHCTB M CHUCTEM, a TaKXke 3ajad,
cojiepkaiux mapameTpbl. llomydeHHblEe yMEHHS LIMPOKO HCHOJB3YIOTCS TpHU
UCCIIEJOBAHUN (YHKIMM C MOMOILBIO MPOU3BOJHON, MPU PEUICHUH MPUKIATHBIX



3aJa4 M 3aJa4 Ha HaXOXKJIeHUE HauOOJbIINX U HAMMEHBIIUX 3HAUYEHUN (YHKIUH.
JlaHHas copepkaTenbHas JIMHUS BKIIOYAET B ceOs Takxke (POpMUPOBAHUE YMEHHI
BBIMOJHATh  pacuérel 10  (opmynaM, mNpeoOpa3oBaHUsl  pPaLMOHAJIBHBIX,
UPPALOHAIBHBIX U TPUTOHOMETPUYECKHX BBIPDAXKECHHUM, a TaKXKE BBIPAKECHUH,
COJIEpKalINX CTENeHUu U Jiorapupmbl. braronaps nzydeHuro anreOpanyeckoro
MaTepHajla  IPOUCXOAUT  JAJIbHEWINEEe  pa3BUTUE  AITOPUTMUYECKOIO U
abCTPaKTHOrO MBILUIEHUS OOy4arouuxcs, (pOPMHUPYIOTCS HaBBIKU JE€IyKTHBHBIX
paccyxaeHuld, paboTbl €  CHUMBOJbHBIMM  (OopMamMH,  HPEACTABICHUSA
3aKOHOMEPHOCTEW M 3aBHUCHUMOCTEM B BHJI€ PAaBEHCTB U HEpPABEHCTB. Airedpa
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@uKM» TECHO
HEpPEeIyIeTaeTCs ¢ APYTMMHU JMHUSIMHM Y4YEOHOro Kypca, MOCKOJIBKY B KaKOM-TO
CMBICIIE 33J]a€T MOCJIeI0BaTEIbHOCTh U3YUeHUsl MaTepuaia. 3ydeHue crerneHHow,
MIOKAa3aTeNbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIUH, UX CBOMCTB
U rpauKOB, UCHOJIb30BaHNE (DYHKLIMM JUIsl pElICHMs 3a/ad U3 JPYrux y4eOHbIX
IPEIMETOB U PEAIbHOW KU3HHU TECHO CBA3AHO KaK C MAaTEMaTHYECKUM aHAJIU30M,
TaK U C PEIICHHEM ypaBHEHUH W HepaBeHCTB. Ilpu sTom OosbIIOE BHMMaHHE
ynensiercss GOpMHPOBAHUIO YMEHUS BBIpaXKaTh (GOPMYJIaMH 3aBUCUMOCTH MEXIY
pa3IMYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKUIUHU, CTPOUTH HX
rpaduku. Matepuan 3Toil cojiepKaTeabHON JTMHUN HalleJICH Ha pa3BUTHE YMEHUI
U HaBBIKOB, MO3BOJISIIOIIMX BBIPAXKATh 3aBUCUMOCTH MEXJY BEIMYMHAMHU B
paznuyHOil (hopme: aHaTUTHYECKOM, rpaduueckoil m cioBecHoil. Ero usydenwue
CIIOCOOCTBYET ~Ppa3BUTHUIO aJTOPUTMHUYECKOTO MBIIUIEHUS, CIIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3AILINH, UCTIOJIb30BAHUIO aHAJIOTUH.

CopnepxarenpHass nuHuA «Havana MaTeMaTHYecKOro aHaliv3a» MO3BOJIAET
CYLIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MaTHYECKHUX, TaK U NPHUKIAJHBIX 33124,
JOCTYTHBIX OOyYaOIUMCS, TaK KaK y HHUX TOSBISAETCS BO3MOXHOCTH CTPOUTH
rpaduKH CIOXHBIX (YHKLIMHA, OMPENeNiaTh HMX HAuOOJIbIINE W HAUMEHBIIHE
3HAYEHUS, BBIYUCIATH IUIOMAAU GUTYp U OOBEMBI TeJ, HAXOJIUTh CKOPOCTH U
YCKOpEHHsI TpoueccoB. JlaHHasg coaep)karenpHas JIMHHUS OTKPBIBA€T HOBBIE
BO3MOXXHOCTH TIOCTPOEHUS MAaT€MaTHYECKUX MOJENEH peajbHbIX CHUTyaluH,
NO3BOJISIET HAXOOUTh HAWJIydyllee pEIICHHWE B MPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-D)KOHOMHYECKUX, 33/1a4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMaTHYE€CKOTrO
aHajM3a CIoOCOOCTBYET pa3BUTHIO aOCTPaKTHOTO, (POPMATBHO-IOTUUECKOTO U
KPEaTUBHOT'O MBIIIICHUS, (POPMHUPOBAHHIO YMEHMH pAclO3HAaBATh MPOSBICHUS
3aKOHOB MaTeMAaTUKH B Hayke, TEXHUKE W UCKyccTBe. OOyuaroniyecs y3HaKT O



BBIIAIOIINXCS PE3yJIbTaTax, IMOJTYYEHHBIX B XOJE Pa3BUTHS MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpaXx.

ConeprkarenbHO-METOAUYECKass TUHUS «MHOXXECTBa U JIOTHKa» BKIIIOYAET B
ce0sl DJIEMEHThl TEOPUU MHOXKECTB M MAaTeMaTHYeCKOW JOTUKH. TeopeTuko-
MHO>KECTBEHHBIE MPEACTABICHHSI POHU3BIBAIOT BECh KYPC IMIKOJIbHONW MAaTEMATUKH
U TpeajaratoT HamOoJiee YHUBEPCAIbHBIA SA3BIK, OOBEAMHSIONIMNA BCE Ppa3/eibl
MaTEeMaTUKU W €€ TPWIOKEHUH, OHU CBA3BIBAIOT pAa3HbIE MaTeMaTHYECKUE
JUCIUIUIMHBL W MX TPWIOKEHUs B eauHoe uenoe. [loaToMy BakHO JaTh
BO3MOXKHOCTh 00y4YaromeMycsi TOHMMaThb TEOPETHUKO-MHOXKECTBEHHBIN S3BIK
COBPEMEHHOW MaTEeMaTUKHU U HCIOJIb30BATh €r0 JJIsi BBIPAXKEHHUS CBOMX MBICIIECH.
JpyrumM BaXKHBIM TPU3HAKOM MaTeMaTHKU KaK HayKd CleayeT MpU3HaTh
CBOMCTBEHHYIO €U CTpPOTOCTb OOOCHOBAaHMM M CJICIOBAHHE OIpeeIEHHBIM
OpaBWJIaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO  C  DJIEMEHTAMH
MaTEMaTUYECKON JIOTUKU CIOCOOCTBYET Ppa3BUTHIO JIOTUYECKOTO MbIIUICHHUS
o0Oy4Jaronmuxcs, MO3BOJIIET UM CTPOUTHh CBOM PACCY’KJIEHUSI HA OCHOBE JIOTUYECKHUX
npaBuI, (OPMUPYET HABBIKA KPUTHYECKOTO MBIIICHHUS.

B yuebHoM kypce «Anrebpa U Hayaja MaTEMaTHYECKOTO aHaIU3a»
IPUCYTCTBYIOT OCHOBBI MaTeMaTH4YECKOr0 MOJEIUPOBAHMS, KOTOpPbIC MPU3BAHbI
CrocoOCTBOBaTh (OPMUPOBAHUIO HABBIKOB IMOCTPOEHUS MOJENECH peaibHbIX
CUTYyallUi, WCCIAEAOBAHMS HSTUX MOJENEH C TOMOIIBI0 amnmapara aiareOpsl u
MaTEeMaTHYEeCKOr0 aHajin3a, WHTEPIPETAINU TOJYYEHHBIX pe3ysibTaToB. Takue
3a/1aHus BIUIETEHBI B KAX/IbII U3 pa3iesioB MPOrpaMMBbl, TOCKOIbKY BECh MaTepuall
y4eOHOro Kypca IIMPOKO MCHOJIb3yeTCs Uil PElIeHUs NPUKIAAHbIX 3anad. [lpu
pELIEHUH  pEaJbHBbIX  NPAKTUYECKUX  3aJady  oOydarlluecs  pa3BUBAIOT
HAOJIIOIaTETbHOCTh, YMEHHE HAXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
UCIIOB30BaTh  AHAJIOTUIO, 0000IaTh M KOHKPETH3UpPOBATH  IpoOIeMy.
JlestenpbHOCTh 1O (OPMHPOBAHUIO HABBIKOB PEIICHUS MPUKIAIHBIX 33134
OpraHu3yeTCsl B IPOLIECCE N3YyUYEHUs BCEX TEM yueOHOro Kypca «Anredpa u Hadasna
MaTEMaTUYECKOTO aHATU3a».

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



COJEPKAHUE OBYUYEHUA
10 KUIACC

Yucia 1 BBIYMCICHUA

Pannonanehpie yucna. OOBIKHOBEHHBIE U JECSTHUYHBIE IPOOH, MPOLIEHTHI,
OeckoHeuHble mepuoguueckue apodu. Ilpumenenue npobeil ¥ MPOLEHTOB JUIS
pelIeHUs NPUKIAJHBIX 3a4a49 U3 Pa3JIMUHbIX OTpaciei 3HAaHUWU U PEaIbHOW KU3HMU.

JleicTBUTENbHBIE 4YMCIIA. PanuoHaJbHBIE M MPpPAalMOHAJIBHBIE YHCIIA.
Apudmernueckue  omepauud € JEUCTBUTENBHBIMM  4YuciaamMu.  Momynb
JNEUCTBUTEIBHOTO Yncia U ero cBoictBa. IIpulnmkEéHHbIE BBIYUCIIECHUS, ITPaBUIIa
OKPYIJICHHUs], IPUKHUJIKA U OLIEHKA pe3yJIbTaTa BEIYUCICHUN.

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 palMOHAIBHBIM ITOKAa3aTeleM M €€ CBOMCTBA, CTENEHb C
NIEUCTBUTEIILHBIM TOKA3aTCIIEM.

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

CuHycC, KOCHHYC, TaHI€HC, KOTAHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
APKKOCUHYC M APKTAaHI'€HC YMCIOBOI0 apryMEHTA.

YpaBHeHUs U HEPABEHCTBA

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

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

[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. OcHOBHBIE METO/IBI perieHus
JorapuMUYECKUX YPABHCHHI.

OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIIHI. [IpeoOpazoBanue

TPUTOHOMETPUUECKHUX BbIPAXKECHUH. Perienue TpuroHoMeTpuieCKuX ypaBHEHHM.



Pemenne cucreM nMHENHBIX ypaBHEHHMM. Marpuua CUCTEMbI JMHEUMHBIX
ypaBHeHui. Onpenenutenb MaTpulbl 2X2, €ro TreOMETPUYECKH CMBICT U
CBOMCTBA, BBIYMCICHHE €r0 3HAYEHUS, TPUMEHEHHUE OIMPEHECIUTENS ISl PEIICHUS
CHUCTEMbI JIMHEMHBIX YypaBHEHUW. PemieHune npukiagHelXx 3a4a4 € [OMOIIBIO
CHCTEMbl JIMHEMHBIX ypaBHeHUU. lccienoBanue NOCTPOEHHOW MOJEIU C
MIOMOIIBIO MATPUIL U ONIPEACTUTENEH.

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

DOyHKUMH U TPaPuKu

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

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

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

CrenenHast pyHKIMS ¢ HATypaJIbHBIM U LIEJIbIM MOKa3areneM. 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 GyHKIMMA 1715 PEILICHNUs] YPABHEHUM.

Tpuronomerpuyeckas OKPYKHOCTb, ONpPEAEIECHUE TPUTOHOMETPHUUECKUX
(YHKIMI YUCIIOBOTO apryMeHTa.

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

Havana mareMaTH4eCKOro aHaJIM3a

IlocmenoBaTeIbHOCTH, CIOCOOBI 3aJaHUS IIOCIIEAOBATEIILHOCTEH. MeTox
MaTeMaTH4YECKON WHIYKIUH. MOHOTOHHBIE " OrpaHUYCHHbBIC
[I0CJIEOBATEIBHOCTU. VICTOpUS BO3HMKHOBEHHS MAaTE€MaTUYECKOIO aHalIM3a Kak
aHann3a OECKOHEYHO MaJIbIX.

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



HenpepreiBHble (yHKIIMM W WX cBoMcTBa. TOUYkM pa3pbiBa. ACHUMIITOTHI
rpadgukoB ¢ynkiui. CBoiicTBa (GYHKIMHA HEMPEPHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl pELICHUs] HepaBeHCTB. I[IpuMeHeHue CBOWCTB HENPEPBIBHBIX
byHKIUHN U1 perieHus 3aaad.

[lepBas u BrOpas npousBoaHbie PyHKIMU. OnpeeneHne, reoMeTpUIEeCKUi 1
(U3UYECKHUI CMBICI POU3BOHON. Y paBHEHUE KacaTeIbHOU K rpaduKy GyHKIIUH.

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

MHoxecTBa M JIOTHKA

MHOXeCTBO, oOlepalMd HajJ 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, PABHOCUJIbHBIE YPABHEHHS.

11 KIIACC

Yuciia v BbIYMCICHUS

Hartypanbhbie u uensie yucna. [IpumeHeHne npu3HAKOB AEIUMOCTU LENbIX
yycelsl, HauOombInui oOmui aenutens (mamee — HOJI) m HamMmeHbimee ooOiee
kpaTtHoe (nanee — HOK), 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-oii cTeneHn M3 KOMIUIEKCHOTO uncia. [IpumeneHue
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  ypPaBHEHHUH C  TOMOIIBIO
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 pa3IuyHbIX oOnacTedl HayKd M peajbHOU
YKU3HH, NHTEPIPETALMS [IOJYyUYEHHBIX PE3YJIbTaTOB.

DOyHKUMU U TPaPUKH

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

Tpuronomerpruyeckue QPyHKIMH, UX CBOMCTBA U TpadUKy.

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

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

Havana maTeMaTH4ecKOro aHajm3a

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

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

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

WNHrerpan. I'eomeTpuueckuii CMBICII UHTETpaa. Beruncnenne
omnpenenéHHoro uaTerpaia mno gopmyne Herotona-Jletbuuiia.

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

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



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYYEBHOI'O KVYPCA
«AJITEBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIM YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpPMHPOBAHHOCTh IPAKIAHCKON MO3UIIMKA O0YYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIEHA  POCCHUUCKOro  OOIIecTBa,  MpEACTaBICHUE O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHMPOBAHMS PA3JIMYHBIX CTPYKTYp, SIBICHUH,
npoLeayp TpaxAaHCKOTO oOmiecTBa (BBIOOPHI, ONPOCHl W JPYroe), yMEHHE
B3aMMOJICCTBOBATh C COLUUAIBHBIMA MHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSMHA U Ha3HAYECHHUEM;

2) NaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKOM T'PaKIAHCKOW UICHTUYHOCTH, YBOKCHUS K
MPONUIOMY M HACTOAILIEMY POCCUMCKONW MATEMATHUKH, IIEHHOCTHOE OTHOIIEHHUE K
JOCTUKEHUSAM POCCUUCKUX MATEMAaTUKOB U POCCUMCKOW MATEMATUYECKOM IIKOJIBI,
UCIIOJb30BaHUE ATUX JOCTIDKCHUN B JPYrMX HayKaxX, TEXHOJOTHsSX, cdepax
SKOHOMUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH pOCCHUHCKOro Hapoaa, cPOPpMUPOBAHHOCTD
HPABCTBEHHOTO CO3HAHMS, 3THYECKOTO IMOBEJCHHUS, CBSI3aHHOTO C MPAKTUYECKUM
IPUMEHEHUEM JOCTH)KECHUM HAyKH W JEATEIbHOCTbIO YYEHOIO, OCO3HAHUE
JUYHOTO BKJIa/Ia B HOCTPOCHHUE YCTOMUYMBOTO OYIYIIETO;

4) 3¢cTeTU4€eCKOro0 BOCIIMTAHMS:

3CTETUYECKOE OTHOLICHHE K MHUPY, BKIIOYAs 3CTETUKY MAaTEMaTHYECKUX
3aKOHOMEpPHOCTEM, 0OBEKTOB, 3a/1ay, PELICHHH, pacCyXI€HU, BOCIPUUMUYUBOCTh
K MATEMATUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA;

5) pusuecKoro BOCHUTAHMS:

c(OPMHPOBAHHOCTh yMEHHS TPHUMEHSATH MaTEMaTUYECKHE 3HAHUS B
MHTEpECcax 3I0pOBOTO U 0€30MacCHOTro 00pasa KU3HU, OTBETCTBEHHOE OTHOIICHHE K
CBOEMY 3JI0POBbIO (3I0pPOBOE NHUTAaHHE, COATAHCUPOBAHHBIA PEXKUM 3aHITUI U
OTJIbIXa, PETyIsipHAs hU3HUecKass aKTHBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE
IIPY 3aHATUSAX CIIOPTUBHO-03I0POBUTEIILHOM JEATENBHOCTHIO;

6) Tpya10BOrO BOCIIMTAHMSA:

TOTOBHOCTh K TPYyIy, OCO3HaHUE IIEHHOCTU 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 CHOCOOHOCTH K  MaTeMaTHYeCKoMy  OOpa30BaHHIO U
caMoOOpa30BaHUI0 Ha TMPOTSHKEHUH BCEW JKU3HU, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUHU MPAKTUYECKUX 3a]1a4 MAaTEMaTHYECKON HAMpPaBIEHHOCTH;

7) 3KOJIOTHY€eCKOT0 BOCITUTAHHUSA:

c(hOpMHUPOBAHHOCTh  JKOJIOTHYECKOH KYJIbTYpbl, TIOHUMaHHUE 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
OKpYXaroleld cpepl, IUIAHHPOBAaHUE ITOCTYIIKOB M OIEHKH HX BO3MOXHBIX
MIOCJICJICTBUM IS OKPYKAFOIICH CPEeIbI;

8) HeHHOCTH HAYYHOr 0 O3HAHMS:

c(hOPMHPOBAHHOCTL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKM ©  OOIICCTBEHHOW  NPAKTUKH, IOHUMaHUE
MaTEMaTHYCCKOH HayKd Kak cgepbl UYeJOBEUCCKOW JeSITeIIBHOCTH, 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.

METAIIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TeiiCTBUS

ba3oBble Jornueckue aeiicTBus:

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

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

BBISIBIISITh MAaTEMATHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TTPOTUBOPECUHUS
B (hakTax, JMaHHBIX, HAOMIOEHUAX W YTBEPKACHHSIX, MpEJIaraTh KPUTESPUHU IS
BBISBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEY U,

JIeNIaTh BBIBOJBI C HWCIOJIB30BAHMEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX H
WHIYKTHBHBIX YMO3aKIIOUCHHM, 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 Ccrmocod pereHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BApUMAHTOB  pelIeHHUs, BbIOMpaTh HamboJee TOAXONMAIUMHA C  y4€ToM
CaMOCTOATENLHO BBIJICTICHHBIX KPUTEPHUEB).



ba3zoBble uccienoBareJbcKue 1eiicTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK HCCIENOBATEIBCKUM WHCTPYMEHT I1O3HAHMS,
dbopMynrpoBaTh  BONPOCH,  (PUKCHUPYIOIIME  MPOTHBOpPEYHE,  MpodIieMy,
yCTaHABJIMBATh MCKOMOE M JaHHOE, (OPMHPOBATH THIOTE3Yy, apryMEHTHUPOBATH
CBOIO TTO3UIINI0, MHEHHE;

MPOBOJUTH CAMOCTOATENBHO CIJITAHUPOBAHHBIA SKCIIEPUMEHT, UCCIIEIOBAHHE
110 YCTaHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTHuuecKoro 00beKTa, IBJICHUS, IIpolecca,
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 pa3BUTHE TMpoOIlecca, a TaKXKe BbIJBUTaTh
IIPEIOIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

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

BBIOMpATh WH(OOPMAITUIO U3 UCTOYHUKOB PA3TMYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh M HMHTEPIPETUPOBATh WHOOPMAIMIO PA3IMYHBIX BHUJIOB H
dbopm npencTaBiIeHUS;

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

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

KoMMyHUKAaTHBHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiicTBHUS

OOmenue:

BOCIIPHHHMMATh U (POPMYJIMPOBATh CY)KJICHHUS B COOTBETCTBUU C YCIOBUSIMU H
IEISIMU  OOIICHMS, SICHO, TOYHO, I'PAMOTHO BBIPQ)KaTh CBOIO TOYKY 3PCHHS B
YCTHBIX M ITUCBMCHHBIX TEKCTaX, J1aBaTh MOSICHEHHUS IO XOJy PCUICHUS 3a/JauH,
KOMMEHTHPOBATh TIOJYICHHBIN PE3yJIbTAT;

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

MIPEJICTABIIATh PE3yJbTaThl PEIICHUS 3aJa4M, YKCIIEPUMEHTA, UCCIICIOBaHMSI,
IIPOEKTa, CaMOCTOSATEIHLHO BBIOMPATh (hOpMAT BBICTYIUICHHS C YYETOM 3ajad
IIPE3EHTAIMN U OCOOCHHOCTEH ayUTOPHUH.

PeryasiTuBHbIC YHHBEpPCAJIbHbIE YUeOHbIE eiiCTBUSA



Camoopranuszanus:

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

CaMOKOHTPOJIb, 3MONMOHAIbHBIN HHTEJVICKT:

BIAJeTh  HABbIKAMU  IIO3HABAaTEJIbHOM  pedrexkcun Kak  OCO3HaHUs
COBEpIIAEMBIX JECUCTBUN U MBICIUTENBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJCTh
crocobaMy CcaMOIIPOBEPKH, CAMOKOHTPOJISI Ipoliecca M pe3ysibTaTa pelIeHus
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 PE3YyJIbTaTa LEIU U YCIOBUSAM, OOBICHITH TPUUUHbI
JTOCTH)KEHMSI MM HEAOCTHXKEHUS PE3YJIbTaTOB AEATEIbHOCTH, HAXOAUTh OMIMOKY,
JaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHas 1€ATEIbHOCTD:

NOHUMAaTh U KCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M HMHJMBHUAYaTbHOU
paboThl mMOpU peHieHud Y4YeOHBIX 3ajady, MPUHUMATh LEJdb COBMECTHOU
NEeSATENbHOCTH, TJIAHUPOBATH OPraHU3alMI0 COBMECTHOM palOoThl, pacHpelneisiTh
BUJIbI palOT, JOroBapuBaThbCs, OOCYXAAaTh TIPOILIECC U pe3yiabTaT pabdoTHI,
000011aTh MHEHHST HECKOJILKUX JIFOJICH;

y4acTBOBATh B IPYNIOBBIX (popMax paboThl (00CYXIEeHHUS, 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 PE3YJ/IbTATDBI

K xonmy obOydyenuss B 10 kjacce oOy4aromuics TMOJYYHUT CIIETYIOITHE
IPEeIMETHBIE Pe3yJbTaThl MO OTACIBHBIM TeMaM pabodeil MporpaMMbl y4eOHOTO
Kypca « AnreOpa ¥ Hadajaa MaTeMaTHIECKOTO aHAII3a:

Yucia 1 BBIYMCJICHUSA:

CBOOOJIHO OIEpPUPOBATH NOHSATUAMH: PALUOHAIBHOE YHCIO, OECKOHEUHas
nepuogudeckas JapoOb, TMPOIEHTHI, UPPANHOHAIBLHOE YHCIO, MHOXKECTBA
pPaLMOHAJIBHBIX U JICCTBUTENBHBIX YUCEIl, MOAYJIb IEMCTBUTEIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIIKEHHBIC BRIUMUCICHUS, TPaBUila OKPYTJICHUS, IPUKUIIKY H
OLICHKY PE€3yJbTaTa BEIYMCIICHUM;



CBOOO/IHO ONEpUPOBATh IOHSATHUEM: CTENEHb C IEJIbIM IOKa3aTeleM,
UCTIOJIb30BaTh MOAXOAIIYI0 (OPMY 3aIIUCH JEHCTBUTEIbHBIX YHCEN Ul PELICHHUS
PaKTUYECKUX 3aJ]1a4 U MPEACTABICHUS TaHHBIX;

CcBOOO/IHO OIEpUpPOBaTh MOHATHEM: apU(PMETUUECKUN KOPEHb HATypaibHOU
CTEIEHHY;

CBOOOTHO ONEPUPOBATH MOHATUEM: CTETICHD C PAllMOHAIBHBIM ITOKA3aTENEM;

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

CBOOOJTHO ONEPUPOBATH MOHITHSIMHU: CHHYC, KOCUHYC, TAHT'€HC, KOTAHTE€HC
YUCJIOBOT0 apryMEHTA;

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

YpaBHeHUsSI U HEPABEHCTBA:

CBOOOJTHO OIEpPUPOBATh MOHITHSAMU: TOXJIECTBO, YpaBHEHUE, HEPABEHCTBO,
PaBHOCHJIBHBIE YPABHEHUS U YPABHEHHUSI-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(UIMEHTaAMH, KOPHU MHOTOYJIE€HA, NPUMEHSThH
JIEJIEHUE MHOTOYIEHAa HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u treopemy Buera
JUISL pELLICHUS 3a/1a4;

CBOOOJHO ONEPUPOBATH TMOHATHSAMHU: CHUCTEMA JIMHEHWHBIX YpaBHEHUH,
MaTpulla, ONPEACIUTENb MATpUlBl 2 X 2 W €ero TIeOMETPUYECKUH CMBICI,
UCIIOJB30BaTh CBOWCTBA ONPENENUTENs 2 X 2 g BBIYHUCICHHS €r0 3HA4YCHUS,
IPUMEHATh ONPENCINUTENN [UIl PEUIEHUS CHCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJIECJINPOBATH PEAJIBHBIE CUTYallMU C MOMOIIBIO CUCTEMBI JIUHEHHBIX YPAaBHEHUM,
WCCIIE0BAaTh ITOCTPOCHHBIE MOJEIM C TOMOIIBIO MATpUI] U ONpEIEIUTENEH,
VMHTEPIIPETUPOBATH MTOJTYYECHHBIN PE3yJIbTaT;

WCIIOJIb30BaTh CBOWMCTBA JEHCTBUUA C KOPHAMH Ui TpeoOpa3oBaHUS
BBIPAKCHUM;

BBITOJTHATH MPeoOpa30BaHMs YUCIOBBIX BBIPAKEHUN, COJIEPKAIINX CTEICHH C
pPalMOHAIIBHBIM ITI0KA3aTeIIeM;

UCIIO0JIb30BaTh CBOMCTBa JorapudmMoB JUTSt 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;



IPUMEHSATh OCHOBHBIE TPUTOHOMETpUYECKUE (GOPMYIIbI Uil TPeoOpa3oBaHus
TPUTOHOMETPUUYECKUX BBIPAXKECHUI;

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

MOJICIUPOBaTh pEajibHblE CUTyalldd Ha sI3bIKE€ anreOpbl, 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 oOpaTHble (YHKIUK, KoMmmo3ulus GyHKIuk, rpadux (GyHKIUH,
BBITIOJIHATD dJIEMEHTapHbIE TpeoOpa3zoBaHus rpauKoB QyHKIIHIA;

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

CBOOOMHO OMEpPUPOBATH MOHATHAMH: YETHbIE M HEYETHbIC (YHKIIHNH,
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 MoKa3aTeneM, Ipauk cTeneHHOW (YHKUMU C HATypaldbHBIM U LIEJIbIM
nokasaresieM, rpauk KOpHA N-OM cTeneHu Kak (yHKIMH OOpaTHOW CTENEeHH C
HaTypaJbHBIM ITOKA3aTENEM;

OTIEpUpPOBATh TOHATUAMHU: JIMHEWHAs, KBaJpaTHYHas U JPOOHO-TMHEWHas
(yHKIUY, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHNUE U TOCTPOEHUE UX I'Pa(UKOB;

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

CBOOOJHO ONEPHPOBATH MOHATHSAMHU: TPUTOHOMETPUYECKAs OKPYKHOCTD,
orpejeneHNue TPUTOHOMETPHUUECKUX (PYHKIIMI YMCIOBOTO apryMEHTa;

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:

cBOOO/IHO ONEpUPOBATh MOHATUSAMU: apudmeTHyeckas M TeoMeTpUyecKas
nporpeccusi, 06CKOHEYHO yOBbIBAIOIIasi TEOMETpUUYECKasi MPOTPECCUs, TUHEHHBIN 1
HKCHOHEHLUAIBHBIA POCT, (OpMyJia CIOXKHBIX MPOIEHTOB, UMETh MPEACTAaBICHUE
0 KOHCTAaHTE;

UCIIOJIb30BaTh MPOTPECCUU JJSl PELIECHUS pealbHbIX 3a/1ad MPUKIIATHOTO
XapakrTepa;



CBOOOJTHO OTIEPUPOBATH MOHITHIMU: TTOCJIEIOBATEILHOCTD, CIIOCOOBI 33/ TaHMSI
MOCJIEI0BATENIbHOCTEN, MOHOTOHHBIE M OTPAHUYECHHBIE MOCIEIOBATEIBHOCTH,
MOHUMATh OCHOBBI 3apOXKIECHUS MATEMAaTHYECKOrO aHalu3a KakK aHajn3a
OCCKOHEYHO MAJIbIX;

CBOOOJTHO OMEPUPOBATH TMOHATUSIMHU: HEMpPEepbIBHbIE (YHKIMU, TOUYKH
paspsiBa rpaduka QyHKIIMHA, aCUMOTOTHI Tpadrka (HYHKINY;

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

CBOOOJTHO OMEpPUPOBATHh TMOHATUSAMH: TIEpBasi W BTOpas MPOU3BOJHBIE
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.

MHo:xecTBa 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 xonmy obOyuenuss B 11 kiacce oOydarouuics TMOMYYUT CIEAYIOIIHE
IpeAMETHBIE PE3yJIbTaThl MO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa 1 Hadajga MaTEMaTHYECKOTO aHAIN3a»:

Yncsia 1 BBIYUCTICHUSA:

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

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

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

YpaBHeHUs] U HEPABEHCTBA!



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

OCYILECTBIATh OTOOpP KOpHEH TMpH pEeUIeHMH TPUTOHOMETPUUYECKOTO
YPaBHEHUS;

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

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

pearb paluHOHAIIbHBIE, VPpALMOHAIIbHBIE, MOKa3aTeJbHBIE,
naorapuMUyYecKue M TPUTOHOMETPUYECKHWE YPAaBHEHMsI U  HEPABEHCTBA,
COZIepIKaIlIE€ MOJIYJIM U IapaMeETPBhI;

OPUMEHSTh TpaduyecKre MEeTO/bl JJIsl PElIeHUs YPaBHEHUI U HEPaBEHCTB, a
TaKKe 3aJ1a4 C mapamMeTpamu;

MOJIETTUPOBATh pealbHblE CUTyallUM Ha S3bIKE aireOpbl, COCTaBIAThH
BBIPQ)KEHUS, YPaBHCHMS, HEPABEHCTBA M HX CHUCTEMBI [0 YCJIOBHIO 3aJ1a4H,
UCCJIEIOBAaTh IOCTPOEHHBIE MOJIEAM C MCIOJIb30BAaHUEM ammapara ainreOpsl,
VUHTEPIPETUPOBATH ITOJYUYEHHBINA PE3YIIbTAT.

DOyHKUMU U TpaGuKH:

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

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

CBOOOJHO OMEpUpPOBaTh MOHATUAMHU: TPAPUKH TPUTOHOMETPUUECKHUX
byHKITUH;

OPUMEHATh (QYHKIMHM A7 MOJCTUPOBAHUS M HCCIEIOBAHHS pPEabHBIX
IIPOLIECCOB.

Havana MmaTeMaTH4eCKOro aHaJIM3a:

UCTIOJIb30BaTh MPOU3BOIHYIO Ul MCCIEA0BaHUS (HYHKIIMH HA MOHOTOHHOCTH
Y DKCTPEMYMBI;

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

UCIIOJIB30BaTh IPOM3BOAHYIO JUISl HAaXOXKJEHHS HAWIYYIIEero pEIlIeHUs B
OPUKJIAJHBIX, B TOM YHCIE COLHUAIbHO-DKOHOMHYECKHX, 3ajadax, Ul
OTpeeNieHUus] CKOPOCTH M YCKOpPEHHUsl Ipolecca, 3aJaHHOro (Gopmynod wiu
rpaguKom;



CBOOOJTHO ~ OMEpUpPOBATH TOHATHSIMH: TEPBOOOpa3Has, OMpPeNeIEHHBIHN
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 MOJICJIUPOBAHUM Ha TpPHUMEpE
cocraBieHus nuddepeHIMaIbHBIX YpaBHCHU;

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



TEMATHYECKOE IINTAHUPOBAHUE

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




11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NMPOrpaMMblI Bcero Kontpoapueie | IMpakruteckue o0pa3oBaTebHbIE
padoThI padoThI
pecypchl
1 HccnenoBanue QyHKIUN C TOMOIIBIO 99 1
MIPOU3BOIHON
2 [TepBooOpa3Has U HHTETpas 12 1
3 I'paduiku TpuroHOMETpUUECKUX (HYHKIIHIMA. 14 1
TpuroHoMeTpUIECKUE HEPABEHCTBA
4 HpparnmoHanbHbIe, TOKa3aTeIbHbIC U 24 1
norapuMuyecKre HepaBeHCTBA
5 KomrutekcHble uncia 10
6 HarypanbHble u 11enbie yncia 10
CucTeMBbl paroHaATBHBIX, HPPANMOHATLHBIX
7 MIOKa3aTeNbHBIX U JIOrapU(PMHUYECKUX 12 1
ypaBHEHUH
8 3amauu ¢ mapameTpaMu 16 1
9 [ToBTOpenwue, 0000IICHIE, CUCTEMATH3AIIHS 16 9
3HaHUHU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




HOYPOYHOE IVTAHUPOBAHHUE

10 KJIACC
KoanuyecTBo yacon DJIeKTPOHHBbIE
Ne nupposbIie
iy Tema ypoxka Beero Kontposbubie | IlpakTHueckue oGpazoBaTebHbIE
padoThI padoTbI pecypeni
1 MHOxecTBO, onepaly HajJ MHOXXECTBAMU U 1
HX CBOMCTBA
2 Jlnarpammel Diinepa-Benna 1
3 [IprmeHeHne TeoOpEeTUKO-MHOKECTBEHHOT O 1
ammapara Jiisl pelieHus 3a1a4
Panmonansable uyncia. OOBIKHOBEHHBIE U
4 JECSITUYHBIC POOU, TPOIICHTHI, OECKOHCYHBIE 1
epruoAnYEcKrue Apoou
Parnmonanbsubie ynciaa. OOBIKHOBEHHBIC U
5 JECATUYHBIC IPOOH, TIPOIIEHTHI, 0ECKOHEUHBIE 1
MIePHOANYECKUE APOOH
5 [Ipumenenue apodeit U MPOLIEHTOB AJIst 1
pelieHust NpUKIAAHbIX 3a1a4
7 [Ipumenenue qpodeit U MPOICHTOB st 1
peuieHus: NpUKIaaHbIX 3a1a4
8 JlericTBUTENbHBIE YKCIIa. PallnoHaIbHBIE U 1
HWppalMOHAJIbHBIC YHCTIa
9 ApudmMerrnueckue oreparuu ¢ 1
JICHUCTBUTEILHBIMA YHCIIaMHU
10 Mopyiib 1€MCTBUTEIBHOTO YUCIA U €r0 1
CBOMCTBa




11

[TpubnuxEHHBIC BRIYUCICHUS, TIPAaBUIIA
OKPYTJICHHUS, IPUKHUJIKA U OLIEHKA pPe3ybTara
BBIYUCIIEHUH

12

OCHOBHBIE METO/BI PELICHUS LIETBIX U
JIpoOHO-PALMOHANBHBIX YPAaBHEHUH U
HEPABEHCTB

13

OCHOBHBIE METO/Ibl PELICHUS LENIbIX U
JPOOHO-pallMOHATIBHBIX YpaBHEHUH U
HEPaBEHCTB

14

OCHOBHBIE METOBI PEIICHHUSI IIETIBIX
JIPOOHO-pallMOHATIFHBIX YPaBHEHUHN U
HEPaBEHCTB

15

MHorousieHbl OT OJJHOU MEPEMEHHOM.
Jlenenne MHOTOWICHA HA MHOT'OYJICH C
ocraTtkoM. Teopema besy

16

MHorousieHsl ¢ nensMu Ko3ddunmenramu.
Teopema Buera

17

Pemienue cucrem TUHEHHBIX ypaBHeHI/Iﬁ

18

Pemenue cucrem JIMHENHBIX ypaBHEHUI

19

Marpuua cCucTeMBbl JTUHEHHBIX YPABHEHU.
Onpenenurens MaTpUILIbL 2X2, €r0
F€OMETPUYECKUNA CMBICI M CBOMCTBA;
BBIYUCIICHUE €70 3HAYCHUS

20

Ornpenenurens MaTPUIIBI 2X2, €10
TeOMETPUUYECKUIN CMBICT U CBOMCTBA;
BBIYHCJICHNE €r0 3HAYEHUS

21

[IpumeHeHne onpeaenuTeNns Ui PeILeHus
CUCTEMBI JIMHEHWHBIX YPaBHEHUN




22

Pemienne npukiagHbIX 3a/1a4 ¢ MOMOIUIBIO
CHUCTEMBbI IMHEHHBIX YPaBHEHU

23

Pemenne npuknanHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JIMHEWHBIX YPaBHEHUN

24

Kontponbhas padota: "PannonansHble
ypaBHEHUs U HepaBeHcTBa. CHucTembl
JIMHENHBIX ypaBHEHUN"

25

OyHKIHUS, CIOCOObI 3a7aHus PYHKIIHUH.

B3anmuo o6paTtabie GyHkiuu. KoMmosumms

byHKIUH

26

I'paduk pyHkuuu. nemeHTapHbIe
npeoOpa3oBaHus rpadukoB GyHKIUI

27

OO6nactb onpeeneHus U MHOXKECTBO
3HaueHuil pynkuuu. Hynn ynkumm.
[IpomesxyTKH 3HaK TOCTOSTHCTBA

28

YérHble ¥ HeUETHbIE (PYHKINU.
[epuomnueckue Gpynkuuu. [IpomexyTku
MOHOTOHHOCTH ()YHKLIUU

29

MaxkcuMyMBbl 1 MUHUMYMBI (DYHKITHH.
Haubonbiiee 1 HauMeHblIee 3HaYEHUE
(GyHKINU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTuyHas U APOOHO-
TUHEWHas QYHKIUH

31

3JI€M€HTapH0€ HCCIICOAOBAHHUEC U ITOCTPOCHUEC

rpaduKoOB ATHX (YHKIUI

32

QHCMCHTapHOC HCCJIICAOBAHUC U ITOCTPOCHUC

rpauKoB ATUX (YHKITUH

33

CreneHs ¢ LIeJIBIM MMOoKa3arelieM. buHoMm




Hrrotona

Crernens ¢ LICIBIM MOKa3aTeneM. buaom

34 HeroTona

35 CreneHHast GyHKIUS C HATYPaJIbHBIM U
LebIM NokaszateneM. E€ cBoiicTBa 1 rpaduk

36 KonTtponbnas padora: "CrenerHas ¢hyHKIHSL.
E€ cBoiicTBa u rpagux”

37 Apudmernueckuil KOpeHb HaTypalbHON
CTEIIEHU U €T0 CBOMCTBA

38 ApudmeTrnueckuii KOpeHb HaTYpaIbHOM
CTEIIEHU U €r0 CBOWCTBA

39 IIpeoOpa3oBaHus YNCIOBBIX BBIPAXKEHUH,
COJIEpKaIIMX CTEIIEHU U KOPHU

40 [IpeoOpazoBaHus YHCIOBBIX BRIPAKCHUH,
COJIEpIKaINX CTENEHU U KOPHU

41 [Ipeobpa3oBaHus YHCIOBBIX BBIPAXKEHUH,
COJIEprKaIMX CTENEHU U KOPHU
WppannonaneHele ypaBHeHU. OCHOBHbBIE

42 METO/Ibl PEIIECHUS UPPALMOHATIBHBIX
ypaBHEHU U
Hppaunonanbasie ypaBHeHUs. OCHOBHBIE

43 METO/Ibl PEIIECHUS UPPALMOHATIBHBIX
YpaBHEHUN
WppannonaneHele ypaBHeHUA. OCHOBHBIE

44 METO/Ibl PEIIECHUS UPPALUOHATIBHBIX
YpaBHEHU U

45 PaBHOCHIIBHBIE TTEPEXO/BI B pELICHUN

HAPPALMOHAIIBHBIX YPABHEHUN




PaBHOCHIIBEHEIE Mepexoabl B pCHICHUN

46 UppalMOHAIIbHBIX YPaBHEHUN

47 PaBHOCUIIBHBIE TEPEX OBl B peILICHUH
HPpalMOHATIBHBIX YPAaBHEHUM

48 PaBHOCHIIBHBIE TTEPEXO/BI B PELLICHUHN
HppaLMOHATIBLHBIX YPABHEHUM
CaoiicTBa 1 rpa@uK KOpHS N-0H CTENEHU KaK

49 (GyHKLIMU OOpaTHOM CTENEHU C HaTypaJlbHbIM
IoKa3areneM
CgoiicTBa 1 rpadK KOpHS N-Oi CTETICHH KaK

50 (dbyHKIIMM 0OpaTHOM CTENEHHU C HATypaIbHBIM
IIOKa3aTeneM
Kontponbnas pabora: "CoiicTBa u rpaduk

51 KOpH# N-oii crenenu. MppanuroHanbHble
ypaBHEHUS"

59 CreneHb ¢ pallMOHAJIBHBIM MOKA3aTEIEM U €€
CBOMCTBA

53 CreneHsb ¢ paliuoHaIbHBIM ITOKa3aTENEM U €€
CBOICTBA

54 Crenenb ¢ paliOHAIbLHBIM MTOKa3aTeNIeM U €€
CBOICTBa

55 [TokazarenbHast GpyHKIHS, €€ CBOWCTBA U
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIUN 11s
peuIeHusl ypaBHEHU I

57 Wcnons3oBanue rpapuka GyHKIUN A5
peLIeHus] ypaBHEHU N

58 [Toka3arenbHble ypaBHEHUS. OCHOBHBIE




MCTOIbI pCHICHUS ITOKA3aTCIIbHBIX ypaBHeHI/Iﬁ

Iloka3aTenpHbIE YpaBHCHUA. OcHOBHBIE

59 1
METO/IbI pelIeHUs T0Ka3aTeNbHbIX YpPaBHEHHH

60 IToka3arenbHble ypaBHeHHs. OCHOBHBIE 1
METO/BI PEIICHUS TOKa3aTebHBIX YPaBHEHHH

61 KonTtponbnas padora: "Iloka3aTenpHas 1
¢ynkuus. [TokazaTensHbie ypaBHeHUS"

62 Jlorapudm uncna. CBoiicTBa orapudma 1

63 Jlorapudwm uncna. CBoiicTBa orapudma 1

64 Jlorapudwm ymncna. CroiicTBa jgorapudpma 1

65 JlecsaTHYHBIC U HATypaJbHBIE JIOTapU (MBI 1

66 JlecsaTHYHBIC U HATypaJIbHBIE JIOTapU (MBI 1

67 IIpeoOpa3oBanue BeIpaXEHUH, COAEPIKAIINX 1
sorapudmbl

68 [IpeoOpazoBanme BeIpa)XEHUH, COIEPIKAIINX 1
JorapuQmel

69 [IpeoOpazoBanue BbIpaKEHUN, CONEPIKAIINX 1
JorapuQmbl

20 Jlorapudmuyeckas QyHKIH, €€ CBOMCTBA U 1
rpaduk

71 Jlorapudmuueckas QyHKIMs, €€ CBOMCTBA U 1
rpaduk

79 Hcnonb3oBanue rpapuka GyHKIUN A 1
peuieHusl ypaBHEHU I

73 Wcnons3oBanue rpapuka GyHKIUN A5 1
peLIeHus ypaBHEHUN

74 Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE 1




METO/JIbI PEIICHUS JTOrapuPMUIECKUX
ypaBHEHU U

Jlorapudmuueckue ypaBHeHUs1. OCHOBHBIE

75 METO/Ibl PeIIEHNUs JOrapuPMUIECKIX
YpaBHEHUH
Jlorapudmuyeckue ypaBHeHHs. OCHOBHBIE

76 METO/IbI pelIeHus JIorapupMHUUECKUX
ypaBHEHUU

77 PaBHOCHIIBHBIE IEPEXOBI B PEILIECHUN
JOrapu(PpMHUECKUX ypaBHEHUN

78 PaBHOCHITBHBIE TTEPEX OBl B pEIICHUHN
JIOrapu(pMHUUECKUX ypaBHEHUN

79 Kontponbnas padora: "Jlorapudpmuyeckas
¢ynkuus. Jlorapupmuueckue ypaBHeHus"

80 CuHyc, KOCUHYC, TAHT€HC U KOTaHI'€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAaHI'€HC
YHCIIOBOTO apryMeHTa

82 ApKcHHYC, apKKOCHHYC B apKTaHTeHC
YHCIIOBOTO apryMeHTa

83 ApKcUHYC, apKKOCHHYC M apKTaHT€HC
YHCIOBOr0 apryMeHTa
Tpuronomerpuueckasi OKpy>KHOCTb,

84 OTIpe/ICIICHUE TPUTOHOMETPUICCKUX
(GyHKIUH 9UCIOBOTO apryMEeHTa
Tpuronomerpuueckasi OKpyKHOCTb,

85 oIpeesieHue TPUTOHOMETPUYECKIX

(GyHKLUI YUCIOBOrO apryMeHTa




86 OCHOBHBIE TPUTOHOMETPHUYECKUE (POPMYJIIbI 1

87 OCHOBHbBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

88 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPHUECKUE (POPMYIIBI 1

90 [Ipeobpa3oBaHre TPUTOHOMETPUUECKUX 1
BBIpKEHU I

91 [IpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIpKCHU

92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX 1
BBIPAKECHH I

93 [Tpeobpa3oBaHme TPUTOHOMETPUIECKIX 1
BBIpXEHU I

94 Pemrenne TpuroHoMeTpUYECKUX YpaBHEHUI 1

95 Pemrenne TpuroHoMeTpUYECKNX YpaBHEHUI 1

96 Perrenne TpUrOHOMETPHUYECKUX ypaBHEHHUN 1

97 Pemenue TpuroHomMeTpuUeCKHX ypaBHEHUN 1

98 Pemenuie TpUroHOMETpUUYECKUX YPaBHEHHMA 1

99 Pemmennie TpUroHOMETpUUECKUX YPABHEHHIM 1

100 Pemenne TpUroHOMeTpUUECKUX YPAaBHEHHUM 1
Kontponbnas padora:

101 "TpUroHOMETPHUYECKHUE BHIPAKECHUS U 1
TPUTOHOMETPHUUYECKUE ypaBHEHUA"
[TocnemoBaTenbHOCTH, CIIOCOOBI 33 IaHUS

102 HocJieoBaTeNnbHoCTe . MeTon 1
MaTeMaTU4eCKON HHIYKIIUH

103 MOHOTOHHBIE U OTpaHUYEHHbIE 1

IIOCJICJ0BAaTCIbHOCTH. I/ICTO];)I/ISI aHaJjin3a




OECKOHEYHO MabIX

104 Apudmerrnueckas nporpeccust

105 I'eomeTpuueckas nporpeccust

106 BeckoneuHo yObIBaromias reoMeTpruIecKas
IIpOrpeccust

107 CymMa 6ecKOHEUHO yOBIBaIOIICH
reOMEeTPHUECKON IPOrpeccuu

108 JIvMHEHbIN ¥ SKCTIOHEHITUATIbHBINA POCT.
Yucno e. DopMyra CIOKHBIX TPOIEHTOB

109 JIMHEHBIN ¥ SKCIIOHEHIIMAJIbHBIA POCT.
Hucno e. DopMyra CIOKHBIX TPOLEHTOB

110 Hcnonp3oBaHue Nporpeccuu Jyist perieHus
peanbHBIX 33jau MPUKIIAIHOrO XapaKTepa

111 Kontponbnas padora: "[locnenoBarenbHocTr
U nporpeccun”

112 HenpepbiBHBIE QYHKIIUN U UX CBOWCTBA

113 Touka pa3pbiBa. ACUMITOTHI Ipa)uKOB
byHKIMIA

114 CgoiicTBa (yHKIIUN HETIPEPHIBHBIX Ha
OTpe3Ke

115 CaoiicTBa pyHKIHI HENIPEPHIBHBIX Ha
OTpe3Ke

116 Meron HHTEpBAIIOB AJIs PELICHUS HEPABEHCTB

117 Meron HHTEpBANIOB AJIs PELICHUS HEPABEHCTB

118 Meron nHTEpBANIOB AJIs PELICHUS HEPABEHCTB

119 [IprmeHeHre CBOMCTB HEMPEPHIBHBIX

GYHKIUH 1S penieHus 3a1a4




IIpumeHeHne CBOMCTB HENPEPHIBHBIX

120 .
GbyHKIMH 115 penieHus 3a1a4y

121 [TepBas u BTOpast Mpou3BOIHBIE QYHKIIUU

122 Omnpenenenre, reOMETPUIECKUI CMBICIT
MIPOU3BOAHON

123 Onpenenenue, GU3NIECKAN CMBICIT
MPOU3BOIHOM

124 VYpaBHeHUE KacaTeTbHOU K TpauKy
GbyHKIIUHN

125 VYpaBHeHUEe KacaTeTbHOU K TpauKy
byHKIIUN

OU3BOJHBIC ATIEMEHTAPHBIX (PYHKINN
126 IT
OW3BOJIHBIE AIIEMEHTAPHBIX (YHKIIUH

127 IT

128 [Ipou3BoaHAast CyMMBI, TPOU3BECHHUS,
YaCTHOTO ¥ KOMITO3ULIUU (QYHKIUI

129 ITpou3BoaHast CyMMBI, TPOU3BEICHHUS,
9aCTHOT'O ¥ KOMIIO3HIINU (HyHKITUH

130 [IpousBoaHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3UIIUHU (HYHKIUH

131 Kontponbnas padora: "[IponssogHas”

132 [ToBTOpenue, 0600IICHIE, CHCTEMAaTH3 Al
3HaHui: "YpaBHeHUS"

133 IToBTOpenue, 0000IIeHNEe, CHCTEMaTH3aIUs
3HaHui: "OyHKIUN"

134 HToroBast KOHTpOJIbHAs paboTa

135 HToroBast KOHTpOsIbHAs paboTa

136 [ToBTOpeHme, 00600IIEHIE, CHCTEMATH3AITUS




3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

136

10




11 KIIACC

Ne
/o

Tema ypoka

KoanuyecTBO 4acoB

KourpoJabubie
Bcero P
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHus

DJIEeKTPOHHBIE
nudposbie
o0pa3oBaTtejibHbIE

pecypcbl

[Ipumenenue nporu3BOAHOMN K
Hccaea0BaHuI0 (PYHKIHI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBI

04.09.2023

[IprmMeHeHne npon3BOJHOM K
UccleI0BaHNI0 PyHKIMH Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

05.09.2023

[Ipumenenne nporu3BOAHOMN K
Hccae0BaHuIo (PYHKIHMI Ha
MOHOTOHHOCTb ¥ 3KCTPEMYMBbI

06.09.2023

[IpuMeHeHue pou3BOAHON K
UCCIeI0BaHNI0 (PYHKIMHA Ha
MOHOTOHHOCTB U IKCTPEMYMBI

08.09.2023

[IprmMeHeHne nMpon3BOJHOM K
uccienoBaHuio (yHKIUM HA
MOHOTOHHOCTb U 9KCTPEMYMBI

11.09.2023

[IpuMeHeHne IPOU3BOAHON K
Hccaea0BaHuio (PYHKIMI Ha
MOHOTOHHOCTb M KCTPEMYMBbI

12.09.2023

Haxoxnenne HanOoJIbIIETO U

HaVMEHBILIET0 3HAYCHUS HEIIPEPBIBHON

(yHKIIUU Ha OTpe3Ke

Haxoxnenue HaKOOJIBIIEr0 U




HaWMEHBIIIETO 3HAYCHUS HETIPEPHIBHOM
(hyHKIMH Ha OTpE3Ke

Haxoxnenne HanOobIIero u
HaWMEHBIIIETO 3HAYECHNS HENPEPBIBHOM
(GyHKLIUU Ha OTpE3Ke

10

Haxoxnenne HanOoIbIIEro u
HAUMEHBIIIETO 3HAYCHHS HETIPEPHIBHOM
(yHKIIMU Ha OTpe3Ke

11

Haxoxnenne HanOoIbIIero u
HaVMEHBIIIEr0 3HaYECHHs HEIIPEPBIBHON
(GyHKLIUU Ha OTpE3Ke

12

Haxoxxnenne HauGombIIero u
HaMMEHBIIIEr0 3HaUeHHs HEPEPbIBHON
(yHKIIUM Ha OTpe3Ke

13

[Ipumenenne nporu3BOIHOMN ISt
HaXO0JICHUS HAWJTYYIIEro PEIeHus B
MPUKIATHBIX 3a/1a4aX

14

[Ipumenenue npou3BOAHOM IS
HAXOXKJIEHUS HAWJTYy4lIero pelieHus B
MPUKIAJIHBIX 3a/1a49ax

15

[IprMeHeHne Mpon3BOAHON IS
OIpPENIETIEHUS CKOPOCTU U YCKOPEHMSI
npolecca, 3aJaHHOro popMyJioi niu
rpaduxom

16

[IprMeHeHne Mpon3BOAHON [T
OIpENIETICHUS CKOPOCTU U YCKOPEHMSI
npolecca, 3aJaHHOro popMyJIoi Uiu
rpaduxom




17

Komnozumus ¢pyHkumii

18 Komnozumus ¢yHkmmii

19 Kommnozumus GpyHKImii

20 I'eomerpuueckre oOpa3bl ypaBHEHHI Ha
KOOPJIMHATHOM MJIIOCKOCTH

21 I'eomerpuueckue oOpas3bl ypaBHEHUN Ha
KOOPAMHATHOM MJIOCKOCTH

29 KonTtponbhas padora: "MccnenoBanue
(GyHKIUH C TOMOIIBIO TPOU3BOTHON "

23 [TepBooOpa3Hasi, OCHOBHOE CBOMCTBO
IepBOOOPa3HBIX

24 [TepBOOOpa3HbIE 3NIEMEHTAPHBIX (YHKITHH.
[IpaBuna HaxOXXJEHUS IEPBOOOPAZHBIX

o5 [lepBooOpazHbie IeMEHTAPHBIX (QYHKIUH.
[IpaBuia Haxox/1eHUS! IEPBOOOPA3HBIX

26 HNurerpain. I'eoMeTpu4eCcKuil CMBICI
WHTEerpaia

97 Boruncnenue onpenenéHHoro HHTerpana
no ¢popmyne Herorona-Jleitbnuma

28 Brruucnenue onpenen€éHHOro HHTerpaia
o popmyne HeroTona-JleliOHuma

29 [IpumeHeHne UHTErpaia A HaXOXKACHHUS
Iommaaei miockux guryp

30 [IpumeHeHne uHTErpana A HaXOXACHHUS
00BEMOB T€OMETPUUYECKHUX T

31 [Tpumepsr permeruit audhepeHImatTbHbIX

YpaBHEHU U




[Tpumeps! perennit qudpepeHnaIbHbIX

32 o
ypaBHEHUI
MaremaTHuecKoe MOJICIMPOBAaHUE

33 PEATBHBIX TTPOIECCOB C TTOMOIIBIO
muddepeHnnanbHbIX ypaBHEHUH

34 KonTponbnas pabora: "[lepBooOpasznas u
uHTerpan”

35 Tpuronomerpuueckue QyHKIUHU, UX
CBOICTBa U TpaduKu

36 Tpuronomerpuueckue QyHKIUHU, UX
CBOICTBA U TpaduKu

37 Tpuronomerpudeckue QyHKINUHU, HX
CBOWCTBaA U TpaduKu

38 Tpuronomerpuueckue QpyHKIUH, UX
CBOICTBA U rpaduKu

39 Tpuronomerpuueckue QyHKIUHU, UX
CBOICTBA U rpaduKu
OT100p KOpHEN TPUTOHOMETPUYECKUX

40 YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH
OT60p KOpHEH TPUTOHOMETPUUYECKUX

41 YpaBHEHUH C MOMOIIBIO
TPUTOHOMETPUIECKOH OKPYKHOCTH
OT0Op KOpHEH TPUTOHOMETPUUIECKUX

42 YPaBHEHUH C IIOMOIIBIO
TPUTOHOMETPUYECKOH OKPYKHOCTH

43 OT100p KOpHEW TPUTOHOMETPUUECKUX

ypaBHeHPIfI C IIOMOIIBIO




TpHTOHOMeTpHHCCKOﬁ OKPYXHOCTHU

Pemenue TPUTOHOMETPUUCCKUX

44
HEPaBEHCTB

45 Penienne TpUroHOMETPHUYECKHIX
HEpaBEHCTB

46 Pemienne TpUroHOMETPHUYECKIX
HEPaBEHCTB

47 Pemienne TpUrOHOMETPHYECKHIX
HEpaBEHCTB
Kontponsnas padora: "I'papuku

48 TPUTOHOMETPUUYECKUX (PYHKIIMIA.
Tpuronomerpuueckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI PEIICHHSI
NIOKa3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIE METO/IbI PEILICHHS
MIOKa3aTeIbHbIX HEPABEHCTB

51 OCHOBHBIE METO/IbI PEILICHHS
NIOKa3aTeIbHBIX HEPABCHCTB

59 OcCHOBHBIE METOIbI PELICHUS
MOKa3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI PEIICHHSI
Jorapu(MUYECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI PEIICHHS
Jorapu(pMUYECKIX HEPABECHCTB

55 OCHOBHBIE METO/IbI PEILICHHS
JorapuMUYECKIX HEPABCHCTB

56 OCHOBHBIE METO/IbI PELLICHUS

Jorapu(MUYECKUX HEPABEHCTB




OcHOBHBIC MCTOABI pCHICHUSA

> MppalOHAILHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEIICHHS
MppaIMOHATILHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI PEIICHHSI
UppaIMOHATILHBIX HEPABEHCTB
50 OCHOBHBIE METO/IbI PEILICHHS
UppalrOHAILHBIX HEPABEHCTB
61 I'paduueckue MeTo/bI perIeHus
VPPAOHATIBHBIX YPaBHEHUH
62 I'paduaeckue MeTOBI peLIeHus
MppaIOHATIFHBIX YPaBHEHUN
63 I'padraeckne MeTOBI peLIeHUs
IIOKA3aTeJIbHBIX YPaBHEHUN
64 I'paduueckre MeTOBI peIIeHuUs
MOKa3aTeIbHbIX HEPABEHCTB
65 I'paduueckue MeTobI peIIeHUs
norapu(pMHYECKUX YpaBHEHUH
66 I'paduyeckue MeTOBI penIeHus
norapu(pMHYECKUX HEPABEHCTB
57 I'padraeckne MeTOBI peLIeHUs
Jorapu(MUYECKUX HEPABEHCTB
I'paduueckre MeTOBI peIeHUS
68 MOKA3aTeIbHBIX U JIOTapU(PMHUUECKUX
ypaBHEHUH
I'paduyeckue MeTOBI peLIeHus
69 MOKA3aTeIbHBIX U JIOTAPUPMHUUECKUX

YpaBHEHUU




70

I'paduueckue MeTobI perIeHus
[I0KA3aTeIbHBIX U JIOrapu(PMHUECKUX
HEPaBEHCTB

71

I'padrueckue MmeToab! petieHus
MOKA3aTeIbHBIX U JIOrapu(PMHUUECKUX
HEPaBEHCTB

72

Kontponsnas pabora: "UppanmonanbHsle,
MOKa3aTeNbHbIE U JJorapupMHUUecKue
HepaBeHCTBA"

73

KommnekcHsbie uncna. Anredpandeckas u
TPUTOHOMETpUYecKas (GopMbI 3amucu
KOMILICKCHOT'O YHCIIa

74

KommnnekcHsle uncna. Anrebpandeckas u
TPUTOHOMETpUYecKask (POpMBI 3aITUCH
KOMIIJIEKCHOI'O Yucia

75

Apudmernueckue onepamuu ¢
KOMIUIEKCHBIMH YHCITaMH

76

Apudmernueckue onepanuu ¢
KOMILJICKCHBIMU YUCIIAMU

77

N300paxeHne KOMIJIEKCHBIX YHCEN Ha
KOOPJAMHATHOW INIOCKOCTH

78

N3o0pakeHne KOMIUIEKCHBIX YHCENT Ha
KOOPAMHATHOW INIOCKOCTH

79

®opmyna Myaspa. Kopau n-oii crenenu
13 KOMIUIEKCHOT'O Yncia

80

®opmyna Myaspa. Kopau n-oii ctenenu
13 KOMIUIEKCHOTO YHCia

81

HpI/IMeHeHHC KOMIIJICKCHBIX YU CCJI AJIA




peuICHuA (bHSI/II-IeCKI/IX U TCOMCTPHUICCKUX
3aga4

KonTtponbHas padora: "KomriekcHbie

82 p
quclia

83 HarypayibHbIe 1 1IesIbIe Yrciia

84 HarypanbsHble u nienbie yncna

85 [IpuMeHeHne MpU3HAKOB ACITUMOCTH
LEJIBIX YHCENT

86 [TpumMeHeHHe TPU3HAKOB JICTHMOCTH
LIEJIBIX YHCEIT

87 [TpumeHeHrne MPU3HAKOB JICTHMOCTH
nensix yncen: HOJI m HOK

88 [IpumeHeHne MPU3HAKOB ACTHMOCTH
nensix uncen: HOJ u HOK

89 [IpuMeHeHne MpU3HAKOB ACITUMOCTH
LETTBIX YUCEJI: OCTATKU 110 MOIYITIO

90 [IpumMeHeHHe TPU3HAKOB JICTHMOCTH
LIETBIX YHUCEJI: OCTATKU 110 MOYJIIO
[TpumeHeHre TPU3HAKOB ICTHMOCTH

91 LeJIBIX YUCEeIl: aNropuT™M EBkinna ams
perieHus 3a1a4 B IENIBIX Yncax

92 KonTtponbhas padora: "Teopus menbix
gucen"
Cucrema 1 COBOKYITHOCTh YPaBHEHMII.

93 PaBHOCHIBLHBIE CHCTEMBI U CUCTEMBI-
CIEICTBUSI

94 Cucrema v COBOKYIMTHOCTh YpaBHEHUH.

PaBHOCHIBHEIE CUCTEMBI M CHCTEMBI-




CICOCTBUA

95

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYITHOCTEW paliiOHAIbHBIX
YpaBHEHU U

96

OCHOBHBIE METO/bI PELICHHS CUCTEM U
COBOKYITHOCTEH HPPALlMOHAIIBHBIX
yYpaBHEHUH

97

OCHOBHBIE METO/Ibl PELIEHUSI CUCTEM U
COBOKYITHOCTEH MMOKA3aTEIbHBIX
YpaBHEHU U

98

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEH MOKa3aTENbHBIX
ypaBHEHUH

99

OCHOBHBIE METOBI PELICHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIeCKux
YpaBHEHUI

100

OCHOBHBIE MCTOABI pCICHUSA CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIecKux
YpaBHEHUH

101

[IpumeHeHNE CUCTEM K PELICHUIO
MaTeMaTHYECKHX 3a/a4 U 3a/1a4 U3
pa3NUYHBIX 00JIACTEeH HAYKU U PeasIbHOM
YKU3HU, UHTEPIIPETALUs OTyYECHHBIX
pe3yJIbTaTOB

102

[IprMeHeHne cucTeM K pEelIeHUI0
MaTeMaTHYECKHX 3a/1a4 U 3a/1a4 U3
pa3INYHbIX 00JacTel HAyKU U peabHOU
YKU3HHU, MTHTEPIIPETaLus TOIy4EHHBIX




pe3ynbTaToB

HpI/IMeHCHI/IC HCPABCHCTB K PCIICHUIO
MAaTCMAaTUYCCKUX 3aJa4 M 3aJa4 U3

103 pa3IMYHBIX 00JIACTEeH HAYKH U PEATbHOM
KHU3HHU, UHTEPIPETalys NOTYIEHHBIX
pe3ynbTaToB
Kontpomnsnas pabdora: "Cucrembl

104 paIMoOHATBHBIX, UPPAIIMOHATHHBIX
MOKA3aTeIbHBIX U JIOTapU(PMHUUECKUX
ypaBHEHUI"

105 PannonaneHble ypaBHEHHUsI ¢ TapaMeTpamMu

106 ParmonanbHble HEpaBEHCTBA C
napameTpamu

107 PanrioHanbHbBIE CHCTEMBI ¢ TTapaMeTpamMu

108 HppanuonansHble ypaBHEHUS,
HEpaBEHCTBA C TTapamMeTpaMu

109 HppanyoHaabHble CUCTEMBI C
napameTpamu

110 [TokazarenbHbBIC ypaBHEHH, HEPABEHCTBA
C rmapaMeTpaMu

111 [TokazarenbHbIE CUCTEMBI C TTApAMETPAMU

112 Jlorapumuyeckue ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpaMu

113 Jlorapugmuyeckre CUCTEMBI C
napameTpamu

114 Tpuronomerpuueckue ypaBHEHUS C
napameTpamu

115 TpuroHomeTpruyeckre HEpaBEHCTBA C




napameTpamu

116

TpUroHOMETPUUYECKHE CUCTEMBI C
napaMeTpamu

117

[ToctpoeHue u uccnenoBanue
MaTE€MaTHYECKUX MOJEIIEH PealbHbIX
CUTYALIMH C IIOMOILBIO YPABHEHUH C
napameTpamu

118

ITocTpoenue u ucciaenoBaHue
MaTEMaTHYECKUX MOJENIEH PEAIbHBIX
CUTYALM C IIOMOIIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

119

ITocTpoenue u ucciaenoBaHue
MaTEMaTHYECKUX MOJEIIEH peaabHbIX
CUTYALM C IOMOIIBIO CUCTEM YPABHEHUN
C IapaMeTpaMu

120

Konrtponsnas pabora: "3anaun ¢
napamerpamu”

121

[ToBTOpenue, 060b1IIEHME,
cucrteMaTru3aius 3HaHuil: "YpaBHenus"

122

[ToBTOpeHme, 0600IICHHE,
cUcTeMaTu3auus 3HaHui: "YpaBHeHus"

123

[ToBTOpenue, o6odIIEHME,
CUCTEMaTHu3alys 3HaHUU: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

124

[ToBTOpenue, 06001IIEHME,
cucrtemaruzanus 3Hanuil: "HepaBencrsa"

125

[ToBTOpEHME, 0600IICHHE,
cucremaTuzanus 3Hanuii: "HepaBencraa"




[ToBTOpenwue, 06001IEHNE,

126 o " 1
cucremaTu3anus 3Hanuii: "HepaBeHncrBa
[ToBTOpEeHme, 0600IICHHE,

127 cucremaTtuzanus 3Hanuii: "TlpousBoaHas u 1
e€ npumeHeHue"

[ToBTOpenwue, 0600IICHME,

128 cucremaTu3auus 3Hanuii: "IlpousBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 0600IICHNE,

129 cucreMmaruzauus 3Hanuii: "[IpousBoanas u 1
e€ npumeHeHue"
[ToBTOpenue, 06obIIEHME,

130 cucTeMaTu3anus 3HaHui: "MiHTerpan u ero 1
npuMeHenue"

131 [ToBTOpenue, 0600IICHHE, 1
cucTeMaTu3auus 3Hanuit: "OyHkuun"

132 [ToBTOpenwue, 0600IICHME, 1
cucTeMaTu3auus 3HaHuil: "OyHkuun"

133 [ToBTOpenwue, o6odIICHME, 1
cucrteMmaruzamus 3HaHui: "OyHknun"

134 Hrorosas koHTponbHas paboTa 1 1

135 Hrorosas koHTponbHas paboTa

136 [ToBTOpenwue, 06001IIEHME, 1
CHCTEMaTH3alys 3HAaHUI

OBIIEE KOJIMYECTBO HACOB I10 136 10

[NPOI'PAMME




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

Marematuka: Anredpa 1 Hayajga MaTEeMAaTHYECKOTO aHAIN3a
10-11 xmaccsr, 1. A. Anmumog, FO.M.Konsrun, M.B.Tkauesa, H.E.®enopoga,

M.N.1laGynun

METOIUYECKHUE MATEPHAJIBI UISA YYUTEJIA
VYyebHo-metonnyeckas nomonb kK YMK Anredpa u Hauasia MaTeMaTUYECKOTO
ananuza. AnmumoB 1. A. (10-11) ba3oBsrit u

yrayOnéHHel ypoBHH - Metoanueckue nocodus - Pazpabotku ...

Anre6pa u Hadajga MaTeMaTHYECKOTO aHaIu3a. MeToAnYecKrue peKOMEHIaIHH.

10-11 knaccei-®@enopora H.E., TkaueBa M.B.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
UHTEPHET

Poccuiickas anexkrponHnas mikosa https://resh.edu.ru/

MaremMaTudeckue OJIMMITUAAbl U OJIUMITMAIHBIC 33/1a4M, — [ 3JIEKTPOHHBIN

pecypc], — pexxum goctyma: http://www.zaba.ru.



Meronuka npenojaBaHus MaTEMAaTUKH — [3JIEKTPOHHBIN pecypc|, — peKUM

nocryma: http://methmath.chat.ru.

Peectp npumepHbIX 00111€00pa30BaTENbHBIX IPOIPAMM [3JEKTPOHHBIN pecypc],

— pexkuM goctyma: http://www.fgosreestr.ru.

[TyteBoautens «B Mupe Hayku» JUIsl IIKOJBHUKOB [3JIEKTPOHHBINA pecypc], —

pexxum pocryma: http://www.uic.ssu.samara.ru

9J'ICKTpOHHaSI XpecTtomMartus 110 MCTOJUKE ITPCIIOAaBaHUA MATCMATUKHN

[1ekTpoHHBIH pecypc], — pexxum goctyma: http://fmi.asf.ru.



JOKYMEHT MOZMNUCAH SMIEKTPOHHOM MOAMMUCHIO

MYHULIMNANIbHOE OBLLEOBPA3OBATE/IbHOE YYPEXXAEHUE . 15.09.23 09:17 (MSK) CepTudmkat 73C88CD7345FAFABFDC6960AC074E05E
"CMULIMHCKASA CPEJHSA LUKOJIA" SCHOIOPCKOIo PAUOHA TYJIbCKOU
OBJIACTU, Mvp3edeposa MuHaxanym CapgbikosHa, U.0.IMPEKTOPA




