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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauOoJsiee 3HAUMMBIX B IPOrpaMMe€ CpeaHEro oOiero oOpa3zoBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE U a0CTPAKTHOE MBIIUICHUE O0y4aroluXcs Ha YpOBHE, HEOOXOMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HH(PPOBBIX W KOMIIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHOro kypca «Asnrebpa u Hadaja MaTeMaTH4YECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U MCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
NESTEIbHOCTH, TpeOyIoleld MpOJOJKUTENbHONM  KOHIEHTpAMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHUYeCKOro aHanusa», «MHoxecTBa u  Joruka». Bce ocHoBHbIE



COJIEPKAaTEIbHO-METOIUYECKUE JIMHUU H3YYalOTCS Ha MPOTSHKEHHHM ABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
yu4eOHBIA KypC SIBISIETCS WMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cede
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
IIMPOKUM MATEMAaTHICCKUM aIapaToM, Y HUX MOCJIEeI0BaTEIbHO (OPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroOMIMMCS MHOKECTBAa HATYypalbHBIX, IENbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJIbIX YHCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOKHOCTSMHM MX MPUMEHEHUS ISl PEIlieHUs] pa3IM4HbIX 3ajad
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero o0Opa3oBaHuUs, MOCKOJIbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 ¥ 3371a4 Ha HAXOXJACHHE HAMOOJBIINX U HAUMEHBIINX 3HAYCHUN () YHKIIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
collepKallluX cTerneHu W Jiorapudmbel. brarogaps uszydeHuio aiareOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEANBHON KU3HHU TECHO CBS3aHO KaK ¢ MAaTEMaTUYECKUM aHAJIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMA BEJIMYMHAMH, MCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENEH peaJbHbIX CHUTYyalWu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSL PE3yNibTaTaxX, IMOJTYYEHHBIX B XOJI€ Pa3BUTHs MaTeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

ConepxarenpHO-MeTOIMYecKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKUe
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJSET UM CTPOUTH CBOM PACCYKJICHUS Ha OCHOBE JIOTUIECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOCHUS MOJEIEH peaJbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMONIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca WIMPOKO HCHOJB3YEeTCs JJsl peleHUs NPUKIaIHbIX 3anad. lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHHUS MPUKIAJAHBIX 3a]ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 gaca B HEJEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIMUHbIX OTpaciei 3HAHUIM U PeaJbHOU KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PE3yJIbTaTa BHIUYUCICHUMH.

Crenenb ¢ wmenabiM  nokazareneMmM. buHom HeroTtona. Hcnonp3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMoOHAJIBHBIM IOKa3aTeleM W €€ CBOWMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa jnorapupma. [leciTuuHble W HATypaJIbHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHI€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUsl. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIEACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIeHb OT OJAHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOIOWJIEH C ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
ko3 dunmnentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHBIX YPaBHCHUIA.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.
[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.
Jlorapudmmueckue yYpaBHEHUHI. OcHOBHBIC METO/IbI pericHus

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIBI. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHUS, NPUMEHEHUE ONpPENETUTENs ISl pelIeHUs
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII M HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosumms yskiuit. I'paduk  PyHkimu. DnemeHTapHble TpeoOpa3zoBaHUsd
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. HanGonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIUN HA IPOMEXKYTKE.

JluneiiHas, KBaapaTH4yHas U JAPOOHO-TMHEHHas (QYHKIHUH. DJIEMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgukoB GyHKIMMA 715 peIICHUs YpABHEHUH.

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMEHTa.

QDYHKIMOHAIBHBIE 3aBUCUMOCTHM B pEaJbHBIX IpOLECCaX M SBICHUSX.
['pacduixu peasibHBIX 3aBUCUMOCTEN.

Havana maTremMaTH4ecKoOro aHajmsa

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJlaHMs ITOCJIEAOBATEIbHOCTEH. MeTon
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OrpaHUYECHHBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrpeCCUU. JINHENHBIA U SKCHOHEHIIMAIBHBIA pOCT. Uncio e. @opmyiia CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepsiBHble (yHKIME W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMIITOTHI
rpajuxoB ¢yuknuii. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Mertoa
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[IpousBogubie  aneMeHTapHbiX  ¢GyHkiuil.  [IpousBogHast ~ CyMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETHUKO-MHOXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBbIX IPOLECCOB W SBICHUM, NPHU PELICHWH 3a4ad W3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MAaTEeMaTHUYECKOTO OOBEKTa, CIE/ICTBHUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucna. [IpumMeHeHne npu3HAKOB JENMMOCTH LIEJIBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4Hcia. Apudmerndyeckue omnepanuu ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii cTeneHn u3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJBI pEIICHUS TOKa3aTeIbHBIX U  JIOTAapU(PMUUIECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C TAPAMETPAMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

I'paduk xommosunuu ¢GyHkiuid. ['eomerpuyeckue 00pa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne MeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpadukoB (QYHKIUN g HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbIE BO3HHMKAIOT NMPHU PEUICHUM 3aad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEINpEePbIBHON (DYHKLMU HA OTPE3KE.

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
IPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHMs MHpolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoX1eHHs TepBOOOPA3HBIX.

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHUH. MaTtemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHUA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHHUS PaA3IUUHBIX CTPYKTYp, SBJICHHH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNCKON TPa)KTaHCKON HUIEHTUYHOCTU, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUUBOTO OYAYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYEeCcKas aKTUBHOCTH), PU3NUECKOE COBEPIIICHCTBOBAHUE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSIMH, YMEHHE COBEpPINATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3aJ]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHus 3agad B o0JlacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSI HAyKH W OOIIECTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIe 1eiiCTBUSA

ba3oBble jornueckue aeiicTBUA:

BBISIBJISITh M XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTUUYECKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (GOPMYJIHUpPOBaTH U  NPeoOpa3oBBIBATH  CYXKIACHUS:
YTBEPIAUTEIbHBIC U OTPUIIATEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIE;

BBISBJISITh MATEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U TIPOTHUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPXKACHUSIX, MpEIaraTb KpUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JieJaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J10KA3aTEIbCTBA MATEMATHUECKUX YTBEPKICHUM
(IpsiMble U OT MPOTUBHOTO), BEICTPAUBATh APIYMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIIPUMEPHI, 000CHOBBIBaTH COOCTBEHHBIE CY>KICHUS U BHIBO/IBI;

BBIOMpaTh crnoco0 pemieHuss ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI HMHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEJIBHO CIJIAHUPOBAHHBIA 3KCIEPUMEHT, HCCIIEI0BAaHNE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIOAECHUSA, HCCIENOBAaHUS, OLIEHMBATb  JIOCTOBEPHOCTH
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBAaTh BO3MOXXHOE pPAa3BUTHE IIPOLIECCA, A TAKKE BBLABUIATH
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBJIATH A€(UUNTH UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJIsi OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WJLTIOCTPUPOBATH TpadUueCcKH;

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMu OOLIEHUs, SICHO, TOYHO, T'PAMOTHO BbIpaXKaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3a1a4H,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJEH, HALCJICHHbIE Ha IIOUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIIATh PE3YJIbTAThl PELICHUs 3a1a4d, SKCIIEPUMEHTA, UCCIIEI0BAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHUS € YYETOM 3ajaay
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTHUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTaTOB, BIAJETh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JAHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCIOJIb30BaTh MPEUMYILECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
00001aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNMoBbIX (opMax paboThl (0OCyXaeHHsl, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOEr0 BKJaJa B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHATN3a:

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHIMU: PAIIMOHAILHOE YHCIIO, OCCKOHEUHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

NPUMEHSTh JIpOOM W TPOLIEHTHI JJISI PEelIeHUs] TPHUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYUCIICHUS, TTPABUJIa OKPYTIICHUS, IPUKUIKY H
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIIOJIB30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YHCEN AJS PEIICHUs
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEpUPOBaATh MOHATUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJIHO OIEpPUPOBATh MOHATUSAMHU: JOrapudM 4UHCTA, JECATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YHCIIOBOI'O apTyMEHTA;

OIEpUPOBaTh MOHATHUAMU: APKCHHYC, APKKOCUHYC U apKTAaHI'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CcBOOO/IHO OINEpPUPOBATh MOHATUAMU: TOXKJECTBO, YPABHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHHUS-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMH, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CBOOOZIHO ONEpUpOBATh MOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHBIE CUTYallUN C NOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHEHUN,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IIOMOINBIO MAaTpPUIl W OIPEACIIHUTEINEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAKEHUH, COJIEPIKALNX CTEIICHH C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapupMHuUecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOIIbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh HeoOXoaumble (GOpMyJNbl  JUIsl  PEIIEHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHIATUAMM: (PYHKIMS, CIIOCOOBI 3a1aHus (pyHKUIHUH,
B3aMMHO OOpaTHble (YHKIUHM, KoMmo3umus GyHKiuH, rpaduk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUHN PYHKUNU, HYJIH QYHKIHH, IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs (QYHKIMS C HATypaJbHBIM U
LeabIM TOKa3zareneM, Ipa@uk CTeNeHHOW (YHKIMHU C HATypajlbHbIM U LEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITOJHATH 3JIEMEHTAPHOE UCCIIE0BaHUE U MIOCTPOEHUE UX TPapUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSAMU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

CBOOOIHO ONEpUPOBATh TOHATUSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMH YHCIIOBOTO apryMEHTa;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXXaTh (HOPMyJIaMH 3aBUCUMOCTH MEX]y BEIMUYMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHUecKas U TIeoMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMS MAaTEMaTHYeCKOro aHajiu3a KakK aHajiu3a
OECKOHEYHO MaJbIX;

CBOOOJTHO ~OINEPUPOBATH TMOHATUSIMHU: HENPEpPbIBHbIE (PYHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMIPEPBIBHBIX (PYHKIIMMN ISl pELICHUS 33]1a4;

CBOOOJTHO OIEpPUPOBATH TMOHATUSIMH: TIEpBasi W BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

BBIUUCIISATH MPOU3BOJIHBIE CYMMBI, MIPOU3BEACHUS, YaCTHOTO U KOMIIO3UIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM U (PU3MUECKHIl CMBICT MPOU3BOJHOM IS
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOJIHO  OMEpPHpPOBaTh  TMOHATHUSMHU:  MHOXKECTBO, OMEpaluud  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, NIPU PELICHUHU 3a/1a4 U3 IPYTUX YU€OHBIX MPEIMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHATHUSIMU: OIpEAeTCHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTa, TOKA3aTEIbCTBO, PABHOCHIIbHBIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypaJlbHBIX M IIEJIBIX YHUCEJ, MCIOJIb30BaTh MPU3HAKU JAECITUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

CcBOOOMHO OMEpUpPOBAaTh IMOHATHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMUHbIX TO3UIIMOHHBIX CUCTEMAX CUMCIICHMUS,

CBOOOJIHO ONEpUPOBATh MOHATHUSAMHU: KOMIIJIEKCHOE YHCIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPHUPOBATH MOHATHIMU: HPPAIMOHATBHBIC, MOKA3aTEIbHBIC H
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEoOXoammble  (HOPMYIBI  JIJII  PEIMICHHUS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, ITOKA3aTEIbHbBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJbHbIE,
jJorapuMUYECKUe W  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

MPUMEHSIThH TpauuecKue METOIbI JIJIsl PEIICHUS YPAaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMIO3UIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OINEpPUPOBATh TOHATHSAMHU: TpPapUKAd TPUTOHOMETPUUECKUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIlIee U HAUMEHbIIIEE 3HAUEHUS (DYHKIIMU HETIPEPHIBHON Ha
OTpE3KE;

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBICHHE O MaTeMaTH4YeCKOM MOJACITUPOBAHUM Ha TpUMeEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DPKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Ne KoanuyecrBo yacos
HaumeHoBaHue pa3jie/ioB H TeM NPOrpaMMbl KonTpoabHbie
n/n Bcero
padoTshI
1 MHOX€ECTBO IEUCTBUTENBHBIX YKcesl. MHOrowIeHsl. Panmonanbubie 24 1
ypaBHEHHsI 1 HepaBeHCTBAa. CHCTEMBI TMHEHHBIX YpaBHEHHIA
2 Oyukuuu U rpaduku. CreneHHas GyHKIHS C LEIbIM TOKa3aTeIeM 12 1
3 Apudmernaeckuit KopeHb N-0ii crenenu. MppannoHanbHbIe ypaBHEHHS 15 1
4 [TokazarenpHas Gpynkuus. [lokazarenbHble ypaBHEHUS 10 1
5) Jlorapudmuueckas pynkus. Jlorapugmuyeckre ypaBHEHHUS 18 1
6 Tpuronomerpuyeckue BbIpaXXeHUS U ypaBHEHUS 22 1
7 ITocnenoBareabHOCTH U POTPECCUH 10 1
8 HenpepriBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 5 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoanyecTBo 4acoB

Ne HaumeHoBaHue pa3esioB U TeM NPOrpamMMbl KoHTpoibHbIE
n/n Bcero
padoTsbI
1 HccnenoBanme GpyHKIMIA ¢ TOMOIIBIO MPOU3BOTHOMN 22 1
2 [TepBooOpasHas 1 HHTETpa 12 1
3 I'paduku Tpuronomerpuueckux GyHKuid. TpUroHOMEeTpHUECKUEe HEPABEHCTBA 14 1
4 HppanumonanbHble, TOKa3aTeabHbIE U JIOTapu(pMUIecKue HEPAaBEHCTBA 24 1
5) KomrnekcHele yncna 10 1
6 HatypanbHble u 1iesnbie uncna 10 1
7 CucreMbl paliioHaTBHBIX, HPPANMOHABHBIX TTOKA3aTEIBHBIX U 12 1
JoTapu(PMUYECKUX YpaBHEHUM

8 3azauu ¢ napameTpamu 16
9 [ToBTOpEeHme, 06001IeHNE, cCCTeMaTH3allusl 3HAHUN 16

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




HOYPOYHOE IINTAHUPOBAHUE

10 KUIACC
Ne KoaunvecTBo yacoB
Tema ypoka Kourpoubnbie IIpakTuyeckue
n/n Bcero
padoTshI padoTsbI
[[MHOXeCTBO, Onepalii Ha/l MHOKECTBAMU U UX CBOMCTBA
Huarpammsl Ditniepa-Benna
3 [IprMeHeHne TEOPETUKO-MHOKECTBEHHOTO arnapara Jyisl peleHns 1
3a/1a4
4 Pannonaneuelie yncna. OObIKHOBEHHBIE U ACCATUYHBIC APOOH, 1
MPOIIEHTHI, OECKOHEYHBIC TICPUOHUECKUE APOOH
5 Pannonansueie yncna. OOBIKHOBEHHBIE U AECATUYHBIC APOOH, 1
IPOILIEHTHI, 0ECKOHEUHbIE MEPHOANUECKUE TpoOU
6 [Ipumenenne nqpobei 1 NPOLEHTOB JUIsl pelIeHNs TPUKIAIHBIX 3a7a4 1
7 [Tpumenenue Apobeli U MPOICHTOB AJIs PEIICHUS MPUKIIATHBIX 3a/1a4 1
8 [evicTBuTenbHbIe ynciia. PaninoHanbHble U HppPallMOHAIBHBIC YHCIIA 1
9 ApudmeTndeckre onepaluu ¢ 1eHCTBUTEIbHBIMU YNCITaAMU 1
10 Moynb A€HCTBUTEIBHOIO YHCIIA U €T0 CBOMCTBA 1
11 [IpubnuxEHHbIC BEIYUCICHUS, TIPABUIIA OKPYTIICHHUS, IPUKUIKA U 1
OIICHKA Pe3yJIbTaTa BHIYUCICHUN
12 OCHOBHBIE METOIBI PEIIEHUS ENBIX U APOOHO-PAITUOHATLHBIX 1
YpaBHEHU U HEPABEHCTB
13 OcHOBHBIE METOIbI PEIIEHUS LENIbIX U APOOHO-PAIMOHATILHBIX 1
YpaBHEHUH U HEPABEHCTB
14 OCHOBHBIE METO/IbI PEIICHUS LEBIX U IPOOHO-PAIIOHATBHBIX 1

ypaBHEHUH U HEPABEHCTB




MHoOrouseHsl OT OJJHOM EPEMEHHOM. JleIeHre MHOro4sIeHa Ha

15 MHOTOYIEH ¢ ocTaTkoM. Teopema be3y

16 MHorouieHsl ¢ nenbiMu kodddurrentamu. Teopema Buera

17 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI

18 Pemenne cucreM IMHENHBIX YPaBHEHUH
Marpuiia cucTeMbl TUHEUHBIX yYpaBHEHUH. OnpeaenTeab MaTpUIlbl

19 2X2, ero reoMeTpUUYECKU CMBICI U CBOMCTBA; BRIYUCICHUE €TI0
3HaYeHUs

20 Onpenenurens MaTpullbl 2X2, €ro TeOMETPUYECKUI CMBICI U CBOICTBA;
BBIYUCIICHHUE €r0 3HaUeHUs

21 [Ipumenenue onpenenuTens Uisl peLIeHNs CUCTEMbl TMHEHHbBIX
ypaBHEHUI

99 Pemenne npuknaaHbIX 3a1a4 ¢ TOMOIIBK CUCTEMBI JINHEHHBIX
yYpaBHEHUHU

93 Pemenne npuknaaHbIX 3aa4 ¢ TOMOIIbIO CUCTEMBI JIMHEHHBIX
yYpaBHEHUU

24 KontponbHas padota: "Partnonanbupie ypaBHEHHUS U HEPABEHCTBA.
CucreMbl TUHEHHBIX ypaBHEHUN"

o5 OyHK1MS, cr1ocoObl 3a1anus GyHKIMH. B3anMHO oOpaTHbIe GyHKINY.
Komnosunus ¢pyHkuumit

26 I'paduk pynkunu. nemMeHTapHble IpeodpazoBaHus rpaduKkoB QyHKIMH

97 OO6nacTp onpeneneHuss 1 MHOKECTBO 3HaueHui pyHkimu. Hynm
¢byskun. [IpoMexyTku 3HaK TOCTOSTHCTBA

28 Yérusle u HeuéTHbIe QyHKUUU. [lepuonndeckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIUU

29 Maxkcumymbl 1 MUHUMYMBI GyHKIMK. Hanbosblee 1 HauMeHbIee

3HaYeHHe (PYHKIUU HA IPOMEKYTKE




30 JluneliHasi, KBaJpaTU4Hasl U TPOOHO-TUHEWHAS PYHKIUU 1

31 DJIeMEHTapHOE MCCIICIOBAaHNE U MTOCTPOEHUE TPpaPUKOB ATUX PYHKITUH 1

32 DJeMeHTapHOe UCCIIEIOBAaHHUE U IIOCTPOCHUE IPaUKOB ITUX (PYHKITHIA 1

33 Crenensb ¢ 1ienpIM nokaszareneM. buaom Herorona 1

34 Crernens ¢ nensiM nokasarenem. bunom Herotona 1

35 Crenennast GyHKIHUS C HATYpaJIbHBIM H LEJNbIM MoKa3aTenem. E¢ 1
CBOWCTBA U TpapuK

36 Kontponbnas pabora: "Crenennas ¢pynkius. E€ cBoiicta u rpaduk"

37 Apudmerndeckuii KOpeHb HaTypaTbHON CTETIEHH U €T0 CBOICTBA

38 ApudmeTnueckuii KOpeHb HATYpaJbHOU CTENEHH U €ro CBOMCTBA

39 [IpeoOpazoBaHus YUCIOBBIX BBIPAKECHNUN, COACPIKAIINX CTCIICHA U 1
KOpHHU

40 [IpeoOpa3oBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTCIICHH U 1
KOpHHU

41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAXKEHUHN, COEPIKAIINX CTEIICHU U 1
KOpHU

42 Uppanmonansueie ypaBaeHusi. OCHOBHBIE METO/IbI PEIICHUS 1
UppaIMOHATFHBIX YPaBHEHUN

43 Uppanmonansuelie ypaBHeHusi. OCHOBHBIE METO/IbI PELICHUS 1
UppaIMOHATIFHBIX YPaBHEHHHA

44 Uppanuonansuslie ypaBHeHusi. OCHOBHbBIE METO/IbI PELICHUS 1
UPpaAMOHATILHBIX YPAaBHEHHMA

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALUOHAIBHBIX YPAaBHEHUIN 1

46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH 1

47 PaBHOCWIIBHBIE ITEPEXO/IBI B PELIEHUN UPPALHOHAIBHBIX YPAaBHEHUHN 1

48 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH UPPALIMOHAIBHBIX YpaBHEHHH 1

49 CgoiicTBa u rpaduK KOpHS N-0¥ cTeneHU Kak GyHKIIUA 0OpaTHON 1




CTCIICHU C HATYPAJIbHBIM IMOKA3aTCIIEM

CgoiicTBa u rpaduK KOpHS N-0¥ cTeneHU Kak GyHKIIUA 0OpaTHON

S0 CTETICHU C HATYPaJbHBIM ITOKa3aTelIeM 1
51 KoHnTtposnbnas padora: "CBoiicTBa u rpaduk KOpHS N-0¥ CTETICHHU. 1
Uppanuonanbubie ypaBHeHUs"
52 Crenens ¢ palluOHATBHBIM IOKa3aTeIeM U €€ CBOMCTBA 1
53 CreneHb ¢ paliMOHaJIbHBIM [TOKa3aTeeM U e€ CBOMcTBa 1
54 Crenens ¢ palluOHATIBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1
55 [ToxazarenbHast pyHKINA, €€ CBOWCTBA U TpaduK 1
56 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUsT YpaBHEHUH 1
57 Hcnons3oBanue rpaduka QyHKIUU A PEIICHUS] ypaBHEHUI 1
58 [TokasarenbHble ypaBHEeHUs1. OCHOBHbBIE METO/bI PELICHUS 1
NoKa3aTeIbHbIX YpaBHEHUN
59 [TokazarenbHble ypaBHEeHUsI. OCHOBHBIE METO/bI PELICHUS 1
ITOKa3aTeJIbHBIX YPaBHEHHUI
60 [Toka3zarenbHble ypaBHEHUs. OCHOBHBIE METO/BI pEIICHUS 1
NOKa3aTeIbHbIX YPaBHEHUN
61 KonTponsnas pabora: "[lokazarensHas pynkuus. [lokazarenbHbie 1
ypaBHeHHUA"
62 Jlorapudwm gucita. CBo¥icTBa Jlorapugma 1
63 Jlorapudm uyncna. CoiicTBa jJorapudpma 1
64 Jlorapudm uucmna. CoiicTBa jporapudpma 1
65 JlecaTuuHbIe U HATYypaJIbHBIE JTOTapH(PMbI 1
66 JlecATUYHBIE U HATypaJIbHBIC JTIOTapH(pMBI 1
67 [IpeobpazoBanue BEIpAXKEHUH, COAECPIKAIMX JIOTApU(HMBI 1
68 [IpeoOpa3zoBanue BeIpaKEHUH, COIEPIKAINUX JTOTAPHPMBbI 1
69 [IpeobpazoBanue BEIpAKEHUIA, COAECPIKAIIMX JIOTAPU(HMBI 1




70 Jlorapudmuueckas pyHKIuUs, €€ CBOWCTBA U TpauK 1

71 Jlorapudmuueckas ¢yHKIus, €€ CBONWCTBA U IpaduK 1

72 Hcnonp3oBanue rpaduka QyHKIMY U1 PELICHUs] YPaBHEHUH 1

73 Hcnonp3oBanue rpaduka QyHKIMH U1 PELICHUs YPaBHEHUH 1

74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHbIE METObI PEIIECHUS 1
JOrapu(pMHUUECKUX ypaBHEHUH

75 Jlorapudmuueckue ypaBHeHUss. OCHOBHBIE METOBI PEIICHUS 1
norapu(pMHUECKUX YpaBHEHHMA

76 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/bI PEIIEHUS 1
Jorapu(pMHUUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIICHUH JIOTapu(MUUECKUX YpaBHEHUN

78 PaBHOCHIIBHBIE TTEPEXO0/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN

79 Konrtponbnas pabora: "Jlorapudpmuueckast GyHKIHSL. 1
Jlorapudmuueckue ypaBHeHus"

80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTE€HC YUCIIOBOTO apryMEeHTa 1

81 CuHyc, KOCUHYC, TAHT'€HC M KOTaHT€HC YMCIOBOI'0 apryMeHTa 1

82 ApKCUHYC, apKKOCUHYC U apKTaHI€HC YUCJIOBOTO apryMeHTa 1

83 ApPKCHHYC, apKKOCHHYC U apKTaHI€HC YMCIOBOTO apryMeHTa 1

84 TpuroHoMeTpuveckast OKpy>KHOCTb, ONIPEICIICHHE TPUTOHOMETPUIECKIX 1
(GYHKLUI YUCIOBOTO apryMeHTa

85 TpuroHoMeTpuveckast OKpY>KHOCTB, ONIPEACIICHHE TPUTOHOMETPUIECKIX 1
(GYHKIMI YHUCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1

87 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 1

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE (POPMYITBI 1

90 [IpeobpazoBanne TPUTOHOMETPHUECKUX BBIPAKEHUH 1




91 [Ipeobpa3oBanne TPUrOHOMETPUUYECKUX BBIPAKEHUIN 1

92 [IpeoOpa3zoBaHKe TPUTOHOMETPUIECKUX BBIPAKCHUM 1

93 [IpeobpazoBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1

94 Pemienne TpuroHOMETpUYECKUX YPaBHEHUN 1

95 Pemenre TpuroHOMETpUYECKUX YpaBHEHUN 1

96 Pemienne TpUrOHOMETPUYECKUX YPAaBHEHHHA 1

97 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

98 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

99 Pemienne TpUroHOMeTpHUUECKUX ypaBHEHUI 1

100 Pemienne TpUrOHOMETPUYECKUX YPaBHEHHIHA 1

101 KonrponbHas pabdora: "TpuronoMmeTpudeckre BEIpaXXeHUs U 1
TPUTOHOMETPHUUYECKUE YpaBHEHUS"

102 TTocimenoBaTeabHOCTH, CIOCOOBI 3aJaHus IOCIea0BaTeNbHOCTENR. MeTon 1
MaTeMaTHYeCKOW MHAYKIUH

103 MOHOTOHHBIE M OTPaHWYEHHBIE TIOCIIEIOBATENbHOCTH. McTopus aHanm3a 1
0ECKOHEYHO MaJIbIX

104 Apudmernueckas mporpeccus 1

105 I'eomerpuueckas mporpeccust 1

106 BeckoneuHo yOpIBarolasi reoMeTpudecKas mporpeccus 1

107 Cymma OeckOoHEYHO yObIBaroIIe reoMeTpruuecKoi IpOrpeccuu 1

108 JInHEeNHBIN U KCIIOHEHIMAIBHBIN pocT. Yucio €. dopmysia CI0KHBIX 1
TIPOIICHTOB

109 JInHeNHbIN U KCIIOHEHIMAIBbHBIN pocT. Yucio e. Dopmyiia CI10KHBIX 1
IPOIICHTOB

110 Vcnonb30BaHue Nporpeccuu AJIs pelIeHus peasIbHbIX 3a/1a4 1
HPUKJIAJHOTO XapakTepa

111 KonTtponshas padora: "[locnenoBaTeaIbHOCTH U IPOTpeccuu’ 1




112 HenpeprsiBHbIe QYHKIINU U UX CBOICTBA 1
113 Touka pa3pbeiBa. AcUMITOTHI TpadUKOB GHYHKITHHA 1
114 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
115 CoiicTBa (hyHKIMI HEMPEPHIBHBIX HA OTPE3Ke 1
116 MeTo MHTEpBAJIOB ISl PEIICHUST HEPAaBEHCTB 1
117 Meron UHTEPBAJIOB JUIsl PELIEHUS HEPABEHCTB 1
118 Metoa HHTEPBAJIOB ISl PEUICHUS HEPABEHCTB 1
119 [IpumMeHeHme CBOWMCTB HEMPEPHIBHBIX (DYHKIIUN JJIsI pEIICHUS 3,144 1
120 [IpumeHeHue CBOMCTB HENIPEPHIBHBIX (YHKIUH JIJIsl pEIIeHUS 3a/1a4 1
121 [lepBast u BTOpast npou3BOIHBIC (PYHKIIUU 1
122 Ornpenenenne, reOMETPUYECKHUI CMBICT TPOU3BOAHOM 1
123 Onpenenenne, GU3MUECKUN CMBICI IIPOU3BOTHON 1
124 VYpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1
125 VYpaBHeHHEe KacaTeabHOU K rpaduky GyHKINUN 1
126 [Tpon3BoiHBIE 3JIEMEHTAPHBIX (PYHKLIUI 1
127 [IpousBoiHbIE 371€MEHTAPHBIX (YHKIIHIA 1
128 [IpousBoHas CYyMMBI, TPOU3BEICHHSI, YACTHOTO 1 KOMIIO3HIIUU 1
byHKIMMA
129 [IpousBoaHast CyMMBI, TPOU3BEIEHHSI, YACTHOT'O M KOMIIO3UILIUU 1
byHKIII
130 [Tpon3BoHAS CYMMBI, TPOU3BEICHHUS, YACTHOTO H KOMITO3UITUH 1
byHKIMMA
131 KonTtponbnas padora: "[IpouszBoanas” 1
132 [ToBTOpenue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHUs" 1
133 [ToBTOpeHme, 0600IIEHNE, cCCTeMaTH3alusl 3HaHui: "D yHKIUN" 1
134 Wroroas KoHTpOJBbHAS paboTa 1




135 Hrorosast kKoHTpoOJIbHAS paboTa 1 1
136 [ToBTOpeHmE, 0000IICHNE, CUCTEMATHU3aIHsl 3HAHUH 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10




11 KJIACC

KoaunuecTBO 4acoB

Ne Tema ypoka Konrpoabnbsie IIpakrnyeckue
n/n Bcero
padoThI padoTsbI
1 [TpumeHeHne TPOU3BOTHON K UCCIEIOBAHUIO (DYHKIIHI HA MOHOTOHHOCTD H 1
SKCTPEMYMBI
5 IIpuMeHeHre TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
9KCTPEMYMBI
3 [TpumMeHeHne NpoON3BOTHON K UCCIIEOBAaHHIO (DYHKIHIA HA MOHOTOHHOCTD H 1
9KCTPEMYMBI
4 [IpumeneHne nporu3BOHON K UCCIIEI0BAaHUIO (DYHKIIMH HAa MOHOTOHHOCTb U 1
SKCTPEMYMBI
5 ITpumMeHeHne TPOM3BOIHON K UCCIIEI0BaHUIO (DYHKIIMI HAa MOHOTOHHOCTD U 1
IKCTPEMYMBI
6 [IpumeHneHne mponu3BOIHON K UCCIEeI0BaHUIO (QYHKIMII HA MOHOTOHHOCTh U 1
KCTPEMYMBI
7 Haxoxnaenne HauboIb111ero 1 HaMMEHbIIEro 3HaYeHHsI HETIPEPbIBHOM 1
(GyHKIIMM Ha OTpe3Ke
8 Haxoxxaenre HanOobIIero ¥ HAMMEHbIIETO 3HAYSHUs] HEMPEPhIBHOM 1
(GyHKINU Ha OTpe3Ke
9 Haxoxaenne HaubosbIIero 1 HaMEHbILIEr0 3HAYSHHS] HETIPEPHIBHOM 1
(GyHKIIUM Ha OTpe3Ke
10 Haxoxxnenne HanOobIIero 1 HAMMEHbIIET0 3HAYSHUsI HETPEPhIBHOM 1
(GYHKIIUM Ha OTpe3Ke
1 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUS HEPEPhIBHOMN 1
(GyHKINU Ha OTpe3Ke
12 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYCHUST HEMTPEPHIBHON 1




(byHKIUU HAa OTpe3Ke

HpI/IMeHCHI/Ie HpOHBBOILHOﬁ JJI HAXOXACHUA HANTYYHIEro pCIiCcHUA B

13 1
MPUKIIAJAHBIX 3a7a4ax

14 [TpumeHeHre TPONU3BOIHON TS HAXOXK/ICHHS HAWITYUIIErO PeIICHNs B 1
NPUKJIaJHBIX 3a/1a49axX

15 [TpumeHeHne TpOU3BOTHOMN /ISl ONPEICTICHHSI CKOPOCTU M YCKOPEHHS 1
nporiecca, 3aIaHHOTO (GOPMYIIOi 1Tl rpaduKkoM

16 [TpumeHeHre TPONU3BOIHON JUIS ONIPEEIICHNSI CKOPOCTH U YCKOPEHHUS 1
nporiecca, 3aIaHHOTO (GOPMYIIOH Ui rpadhukomM

17 Komnosurus ¢yHkimit 1

18 Komnozumus GyHKimit 1

19 Komnosurus ¢yHkimit 1

20 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TUIOCKOCTH 1

21 I'eomerpuueckue oOpa3bl ypaBHEHHH Ha KOOPAMHATHON TIOCKOCTH 1

22 KonTponbHas padota: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOAHOMN " 1

23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1

24 [TepBooOpaznble anemeHTapHbIX (yHKIUH. [IpaBuna HaxoxaeHNS 1
epBOOOPaA3HBIX

o5 ITepBooOpazHble aeMeHTapHbIX QyHKIMHA. [IpaBuia HaxoXaeHUS 1
epBOOOPaA3HBIX

26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1

27 Brruucnenne onpenenénnoro uHTerpana mo hopmyne Herotona-Jleionuma 1

28 Brruucnenue onpenenénnoro unrerpaia mno gopmyne Hetotona-JleitOnuma 1

29 [TpumeHeHne MHTETpaa A1l HAXOXKACHUS TUTOMIAIEH MIIOCKUX QUTYp 1

30 [TpumeHeHue UHTErpaia A1 HaX0XKACHUS 00bEMOB r€OMETPUUECKUX Tel 1

31 [Tpumeps! pemennit nuddepeHImaibHbIX YpaBHEHUH 1

32 [Tpumeps! pemenunit qudepeHaaTbHbIX YpaBHeHUN 1




MartemMaTuueckoe MOACIINPOBAHUC PCAJIBHBIX MPOUCCCOB C ITIOMOIIBIO

33 . 1
mudepeHIHaTbHBIX YPaBHCHUM

34 KonTponbnas pabora: "[lepBoobpasznas u uaTerpan"” 1

35 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1

36 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1

37 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1

38 Tpuronomerpudecknue GyHKINHU, UX CBOMCTBA U rpaduku 1

39 Tpuronomerpuyeckue GyHKIHH, UX CBOWCTBA U Tpa@uKu 1

40 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH

41 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH

42 OT100p KOpHEH TPUTOHOMETPUUYECKHX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHUECKON OKPY>KHOCTH

43 OT160p KOpHEHN TPUTOHOMETPUUECKHUX YPAaBHEHHH C TOMOIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH

44 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1

45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1

46 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

47 Pemennie TpUroHOMETpUUECKUX HEPABEHCTB 1

48 KonTponbnas pabora: "['paduku TpUroHOMETpHUECKUX (YHKITHA. 1
Tpuronomerpruuyeckre HepaBeHcTBa"

49 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX HEPABEHCTB 1

50 OCHOBHBIE METO/IbI pEHIEHNUS ITOKA3aTENbHBIX HEPABEHCTB 1

51 OCHOBHBIE METO/IbI PELICHHS TOKa3aTeIbHBIX HEPABEHCTB 1

52 OCHOBHBIE METO/TbI pEIICHHUS MTOKA3aTEIHHBIX HEPABEHCTB 1

53 OCHOBHBIE METO/IbI PEeIICHUS JIOTapu(PMUUECKUX HEPABEHCTB 1




54 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1

55 OCHOBHBIE METO/IbI peIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1

56 OCHOBHBIE METO/IbI PEIICHUS JTOTapU(PMUUECKUX HEPABEHCTB 1

57 OCHOBHBIE METO/bI PELLIEHUS UPPALIMOHATIbHBIX HEPABEHCTB 1

58 OCHOBHBIE METO/IbI PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1

59 OCHOBHBIE METO/IbI PEIICHHS UPPALIOHAILHBIX HEPABEHCTB 1

60 OCHOBHbBIE METO/1bl PELLICHUS UPPALIMOHAILHBIX HEPABEHCTB 1

61 I'paduueckue METOIBI PELICHNUS UPPAIMOHATBHBIX YPaBHECHHUN 1

62 I'padmueckue MeToabl peleHus: UpparoHaIbHBIX YPaBHEHUH 1

63 I'paduueckue MeTOIBI PEIICHHS TOKA3aTeIbHBIX YPaBHEHUN 1

64 I'paduaeckue MeToNbI pelIeHUs MOKa3aTeIbHbIX HEPABEHCTB 1

65 I'paduueckue METOIBI peMICHNS JOTAPUPMHUECKIX YPAaBHEHU 1

66 I'paduueckue MeTo bl peleHHs J0rapuPMHUUECKUX HEPABEHCTB 1

67 I'padnueckue MeToas! pereHus JorapupMUIecKuX HEPaBeHCTB 1

68 I'paduueckue MeToIbl pelIeHNs oKa3aTeIbHbIX U JIOTapu(PMUIECKUX 1
YpaBHEHUU

69 I'paduueckue MeTo bl pelIeHNs oKa3aTeIbHbIX U JJOTapu(PMUIECKUX 1
ypaBHEHUH

20 I'paduueckue METOIBI PEIICHNS TOKA3aTEIbHBIX U JIOTapU(PMUIECKUX 1
HEPaBEHCTB

71 I'paduueckue MeTO bl pelIeHNs oKa3aTeIbHbIX U JIOTapu(MUIECKUX 1
HEPaBEHCTB

79 KonrtponbHas pabdora: "UppanoHaibHble, TOKa3aTebHbIE U 1
norapudmuueckKre HepaBeHcTBa"

73 KommekcHble uncna. Anrebpandeckas 1 TPUTrOHOMETpHUYECKask pOpPMbI 1
3aIMCH KOMIUIEKCHOTO YHcia

74 KommiekcHbie uncna. Anrebpandeckas 1 TPUTOHOMETpHUECKask (pOPMbI 1




3allMCU KOMIIJICKCHOT'O YHKCJia

75 Apudmernueckue ornepanuy ¢ KOMIIEKCHBIMU YHCIIAMH 1
76 Apudmernueckre onepanu ¢ KOMITICKCHBIMHU YHCIaMH 1
77 N300parkeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MIOCKOCTH 1
78 N3o0pakeHne KOMIUIEKCHBIX YHUCe Ha KOOPIUHATHOM IMIOCKOCTH 1
79 ®opmyiia Myaspa. KopHu N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCa 1
80 ®opmyna Myaspa. Kopau n-oii cTeneHn U3 KOMILIEKCHOTO Yncia 1
81 [TpuMeHeHne KOMILIEKCHBIX YHCEeN I PelIeHNsT GPU3NIECKUX U 1
reOMETPHUECKUX 33]a4
82 Kontposnbnas padota: "KommiekcHbie uncia" 1
83 HatypanbHble u 1enpie uncia 1
84 HatypanbHble u nenbie yncna 1
85 [TpumMeHeHre TPU3HAKOB IETMMOCTH IIEITBIX YUCET 1
86 [IpumeHeHne MPU3HAKOB AETMMOCTH IIENIbIX YHCET 1
87 IIpumenenne npusHakoB aeaumocty nensix yncen: HOJ u HOK 1
88 [Tpumenenne mpu3HakoB aeaumocty 1enbix grcen: HOJl u HOK 1
89 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX YHCEI: OCTATKU MO MOIYITIO 1
90 [IpuMeHeHne MPU3HAKOB ACIUMOCTH HEIBIX YHCEI: OCTATKU 110 MOYIIIO 1
o1 [IpuMmeHeHne MPU3HAKOB ASTUMOCTH IIENIBIX YHCEN: alropuT™ EBknmnia amns 1
pelIeHus 3a/1a4 B LIEJIBIX YHCITaX
92 KonTponbHast padota: "Teopus 1enbix gucen" 1
03 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBbI- 1
CIIeICTBUS
04 Cucrema ¥ COBOKYITHOCTh YpaBHEHHH. PaBHOCUIIBHBIE CHCTEMBI U CUCTEMBI- 1
CIICICTBUS
95 OCHOBHBIE METO/IbI PEIIEHUSI CHCTEM U COBOKYITHOCTEH pallMOHATBHBIX 1




YpaBHECHUI

OCHOBHEBIE METOJBbI pCHICHUSA CUCTEM U COBOKYHHOCTeﬁ HppalOHAJIbHBIX

96 . 1
ypaBHEHHH

97 OCHOBHBIE METO/Ibl PELLICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeIbHbIX 1
ypaBHEHUU

08 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH MOKa3aTeNIbHBIX 1
YpaBHEHUU

99 OCHOBHbBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JI0rapupMUUecKux 1
YpaBHEHUU

100 OCHOBHbBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JI0rapupMUUECcKux 1
ypaBHEHUH
[TpuMeHeHne cCTEM K PElICHUI0 MaTeMaTHYECKUX 3a/1ad U 3a]1a49 U3

101 pa3nuyHbIX 001acTeil HAYKH U PeaTbHOM KU3HHU, HHTEPIPETAINS 1
MIOJTyYCHHBIX PE3yJIbTaTOB
[TpuMeHeHne CHCTEM K pelIeHUI0 MaTeMaTHYeCKIX 3ajad v 3a7a4 13

102 pa3NUYHBIX 001aCTeH HAYKH U peallbHOW KU3HH, HHTEPIPETALIUS 1
MOJTyYCHHBIX PE3yJIbTaTOB
[IpuMeHeHne HEepaBEHCTB K PELICHUIO MaTEMAaTHUYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3nuyHbIX 001acTeil HayKH U pealbHOM KU3HU, HHTEepIpeTalus 1
MOJTyYCHHBIX PE3yJIbTaTOB

104 Kontponbhas pabdora: "Cucremsl paliiOHAIbHBIX, HPPALIIOHATBHBIX 1
MOKa3aTeJIbHBIX U JIOTapu(PMUUIECKUX YpaBHEHHH"

105 PannonanbHble ypaBHEHUS ¢ TapaMeTpamMu 1

106 PanmonasibHbIe HEpaBEHCTBA € TapaMeTpamMu 1

107 PanyoHaneHbIE CHCTEMBI € ITapaMeTpaMHu 1

108 WppatnonanbHble ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMHU 1

109 HppanmonanbHble CUCTEMBI C TApaMeTpaMu 1




110 ITokasaTenbHble ypaBHEHUs, HEPABEHCTBA C lTapaMeTpamMu 1

111 IToka3zaTenbHBIE CHCTEMBI C TTapaMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C MTapaMeTpaMu 1

113 Jlorapudmuueckue cuCTeMbI ¢ TapaMeTpamMu 1

114 TpuronomeTpuueckre ypaBHEHHUs C TapaMeTpamMu 1

115 TpuronomeTpuuecKre HEPaBeHCTBA C IIapAMETPAMHU 1

116 TpuronomMeTpuyecKre CUCTEMBI C TapaMeTpaMH 1

117 [TocTpoenue u UCCIIeJOBaHHE MATEMATHUECKUX MOJISIICH PeaTbHBIX 1
CUTYyalllil C MOMOILBIO YPAaBHEHUH C TapaMeTpaMu

118 [TocTpoeHue u uccaea0BaHUE MATEMATHIECKUX MOJICTICH peallbHBIX 1
CUTYaIU# C MIOMOIIBIO CUCTEM YPaBHEHHH ¢ apaMeTpamu

119 [TocTpoenue 1 UCCIIeJOBaHUE MATEMATHUECKUX MOJISIICH PeaTbHBIX 1
CUTYaIU# C IOMOIIBI0 CUCTEM YPABHEHHI ¢ TapaMeTpamMu

120 KonTponpHas padora: "3amxaun ¢ mapamerpamu" 1

121 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "Y paBHeHus"

122 [ToBTOpenue, 06o0IIeHNEe, CUCTEMATU3AIMS 3HaHU: "Y paBHEeHUS "

123 [ToBTOpeHue, 06001IeHNe, cucTeMaTH3alus 3HaHui: "YpaBHeHUs. CUCTEMBI 1
ypaBHeHuUi"

124 [ToBTOpenue, 06061eHne, cucTeMaTi3anus 3HaHui: "HepaBencTna" 1

125 [ToBTOpeHue, 0600meHne, cucreMaTu3anus 3Hanuii: "HepaBencTna"

126 [ToBTOpeHME, 0000IIEeHNE, cucTeMaTu3anus 3Hannii: "HepaBencTra"

127 [ToBTOpenue, 0600IeHNe, cucTemMaTu3amnus 3Hanuii: "[IponsBoaHas u e€ 1
npuMeHeHne"

128 [ToBTOpenue, 06006meHue, cuctemaTu3anus 3Hanuii: "[IponsBoaHas u eé 1
npuMeHeHue"

129 [ToBTOpenue, 0600mEeHne, cucTemaTu3amnus 3Hanuii: "[IponsBoaHas u e€ 1

npuMeHeHune"




[ToBTOpenue, 0000IIeHNE, CUCTEMATH3AIMS 3HAHUI:

"NHuTerpan u ero

130 ! 1
MIPUMECHCHHE

131 [ToBTrOopenue, 0600IeHNE, cUCTeMaTH3aIMs 3HaHUi: "OyHKIN" 1
132 [ToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3alKs 3HaHui: "OyHKIIUH" 1
133 [ToBTOpeHue, 0600meHne, cucreMaTu3anus 3Hanui: "Oyakiun" 1
134 Hrorosas koHTposbHas paboTa 1 1
135 Hrorosas KoHTpoJIbHAsT paboTa 1
136 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUMA 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadasa MaTeMaTHYeCKOro aHanmu3a (B 2 gactsax), 10 kmacce/ Yacts 1:
Mopakosuu A.I'., Cemeno I1.B.; Hacte 2: Mopakosuu A.I'. u npyrue; noa
penakuueit Mopakosuya A.I'., OOI111eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«0I] MHEMO3HHA»

* Maremaruka: anreOpa v Hauajga MaTEMaTHYECKOTO aHAIN3a, TEOMETPHSL.
Anre0Opa u Havasia MaTeMaTUYECKOro anainu3a (B 2 yactsax), 11 kmace/ Yacts 1:
Mopakosuu A.I'., Cemenos I1.B.; HacTte 2: MopakoBuu A.l'. u npyrue; nosa
penakuueit Mopakosuya A.I'., O011eCTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«110] MHEMO3HWHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

denepanbHblii UHCTUTYT Neaarornyecknx nsmepennin (OUMKN): http://www.fipi.ru
OduumanbHbIi MHPopMaumoHHbIN nopTan EM: http://ege.edu.ru

OduumanbHbIn MHGOPMaLMOHHbIN nopTan EMND: http://gia.osoko.ru/

Pewy El3: http://reshuege.ru/

PoW



http://www.fipi.ru/
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