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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MIOCKOJIBKY, C OJIHOM CTOPOHBI, OH OOECHEYMBAET MHCTPYMEHTAJIBbHYIO 0a3zy st
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax JaHHOro ydeOHOro Kypca 0OydaroIiMecs OBIIAJIEBaOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOIO OBJAJACHUS 3aKOHAaMU (PU3MKH, XUMHUH, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHUPOBATHCS B COBPEMEHHBIX LHUQPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
MOBCEIHEBHOM kM3HU. B TO ke BpeMs oBiajgeHue aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HMCTHUHHOCTH, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE W KOHKpPETH3allMio, abCTparupoBaHWE M aHAIOTHIO, (OPMHUPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUS MATEMATHUUECKUX MOJEIIEN pEaIbHBIX CUTyaluu,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YueOHblld Kypc 00JIaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM IMOTEHIUATIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOopMHpPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduxky ydeOHOM
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AaKKypaTHOCTH M  OTBETCTBEHHOCTH 3a TMOJyYECHHbIN
pe3ynbTar.

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

B crpykType yueOHOro kypca «Anrebpa M Hadaja MaTeMaTHYECKOTO
aHaJIKM3a» BbIJEJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHainu3a», «MHo)kecTBa H JIoOTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX 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
IMIMPOKUM MATEMAaTUICCKUM aIlapaToM, Y HUX MOCJIEI0BaTEIbHO (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 «YKcia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAenseTcs  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIC OOYYarOMIMMCS MHOXKECTBAa HATYpalbHBIX, 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 YHCENl 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, HpPPAaMOHAIbHBIX, TOKAa3aTEeNbHbIX, JOTapUPMUUECKUX U
TPUTOHOMETPUUECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7]a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYCHUH ()YHKIIUH.
Jlannast copep:karenbHasi IMHUS BKIIIOYAaeT B ce0s Takke (OpMUPOBAHUE YMEHUM
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UPPALMOHAJIbHBIX M TPUTOHOMETPUYECKHUX BBIPAKEHHH, a TaKkKe BBIPAXKECHUH,
COJEpIKaIMX CTENEHU U JiorapuMmbl. bmaronaps u3ydeHuro anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEN B BHJIE€ PaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTMMH JIMHUSIMU y4e0HOro Kypca, HOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. 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 3Toi cofepxKaTelIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU 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
CYILECTBEHHO PaCIIMPUTh KPyr KaK MAaTEMAaTHYECKHUX, TAK M MPHUKJIAJHBIX 3a/ad,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMHA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
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-DKOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4Ye€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMATbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHHMH pacloO3HABAaTh IPOSIBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



BBIIAIOIIMXCSl pe3yNbTaTaX, IMOJMYYEHHBIX B XOJ€ Pa3BUTHS MaTEeMaTHKH Kak
HAyKH, U 00 UX aBTOpPaXx.

CopepxarenpHO-MeTOIMYecKast TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOW JIOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HbIE MaTeMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT Npu3HaTh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
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 IOCTPOCHUS MOJEJICH peaJbHbIX
CUTyalluii, WCCIENOBaHUS O3TUX MOJENEH C 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 OBYUEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUUHbIX OTpaciei 3HaHUM U PeabHOM )KU3HMU.

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 BHIYUCICHUMN.

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 ¢ palnMoOHAJIBHBIM 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 apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIBHBIC YpaBHEHMSI M ypaBHEHUs-CleACTBUA. HepaBeHCTBO,
pellIeHNE HEPABEHCTRA.

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOrowieHbl OT OAHOW TmepeMeHHoM. JleneHue MHOrowieHa Ha
MHOrOWJieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouwneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppaIMoHaIbHBIX YPaBHCHUI.

[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.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NPUMEHEHUE OINPEACIIUTENS IS pEelIeHUs
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
YpaBHEHUII W HEpaBEHCTB. lIprMeHeHHe ypaBHEHHII U HEPAaBEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/ad M3 pa3IMyHbIX 00JIacTeld HayKu U peasibHON
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3afanus ¢GyHKIUH. B3anmHo oOpaTHble (QYHKIUU.
Komnosumms gyskiuit. I'paduk  PyHkimu. DnemeHTapHble TpeoOpa3zoBaHus
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
byukiuu. IIpoMexxyTKu MOHOTOHHOCTH (GYHKIMU. MakCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIUU HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHAas (QPYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHM Kak (QYHKIUU OOpaTHOU
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} OTrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MAaTEMATHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U TeoMeTpuiecKas rnmporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MpOrpeccuu. JINHENHBIA U 3KCIIOHEHIUAIBbHBINA pocT. Hucio e. @opMyra CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [UIl PELICHUs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u BTOpas npousBoaHble GyHKIUU. Onpenenenrue, reOMeTpUIEcKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiui.  [IpousBomnHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHe TEOPETHUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PEIIECHWH 3a4ad U3 JPYTHUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMAaTHUYECKOTO OOBEKTa, CJIEICTBUE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
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. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna MyaBpa. Kopau n-oii creneHrn U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN IJIs1 PeIeHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1a4.

YpaBHeHHS U HEPABEHCTBA

CucreMa H COBOKYNHOCTh YPAaBHEHHWH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIEICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

OTO0p  KOpHEH  TPUTOHOMETPUYECKMX  YpPaBHEHMH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHHS] CUCTEM M COBOKYIMHOCTEH palMOHAIbHBIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O00JIacTell HAayKu U peanbHOMN
YKU3HH, UHTEPIPETALMS OJYyYEHHBIX PE3YIbTaTOB.

DOyHKUMH U TPaPUKH

I'paduk kommoszunuu GyHkIUd. ['eomerpuueckue oOpa3bl ypaBHEHUH H
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

Hcnonb3zoBanue rpagukoB (QYHKIUN IS HCCIENOBAaHUS MPOIECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHMKAIOT NMPH PEUICHUU 3a7ad W3 JPYTUX Y4EOHBIX
MPEIMETOB U PEATIBHOMN KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAaHUIO (YHKIMII HA MOHOTOHHOCTb U
skcTpeMyMmbl.  Haxoxxaenue  HauOonblIero W HAaMMEHBLIETO  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

[IpyumMeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYYIIEro pEeHieHus B
NPUKIAJAHBIX 3ajadax, JUIsl OIPEACIICHHs CKOPOCTM M YCKOPEHHs Mpolecca,
3aJlaHHOTO (HOPMYJION MK TpauKoM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TIepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

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

[Ipumenenue wHTErpanga s HAXOXKIACHUS IUIONIAJCH IJIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJIEJIMPOBAHUE peajbHBIX TPOLECCOB C MOMOLIBI0  IuddepeHIaTbHbIX
YPaBHEHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIIYBJIEHHBIA YPOBEHb) HA VPOBHE CPEJHEI'O OBIIETO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WICHA  POCCHUUCKOro  OOImecTBa,  MPEACTaBICHHE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKECHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B APYrHX HayKax, TEXHOJIOTHsAX, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPopMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUHA HAyKHM M JEATEIBHOCTBIO YYEHOIO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HHU, BOCIPUUMYUBOCTD
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 (3I0pPOBOE THUTAHHWE, COATAHCUPOBAHHBIA PEKUM 3aHITHUH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pazmuuHbiM  chepaM  NPodEeCCUOHANBHOM  JESATEILHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW ¥ €€ TPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TPOTSHKEHUU BCEU KU3HHM, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-Y)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBLHOM
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYUMOCTH JUJISI PA3BUTUS LUBUIM3AIMH, OBJIAJEHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJCTBOM IO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble 1oruyecKkue 1ecTBUA:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUHU ITPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh,  (opMyIupoBaTh U  NPeoOpPa3oBBIBaTh  CYXKICHHUS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIIT MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U IIPOTUBOPEUHSI
B (hakTax, JAHHBIX, HAONIONEHUSAX U YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOPEYUHNIA;

JenaTb BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTHUKH, JIEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

IIPOBOJUTH CAMOCTOSITENBHO JI0KA3aTENBCTBA MATEMATHYECKUX YTBEPKACHUI
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBAaTh aPTyMEHTALMIO, IPUBOJUTE PUMEPHI U
KOHTPHPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CMOCO0 pelieHrus Yy4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  PEIICHUS, BHIOMpATh HauOoJiee TMOAXOASAIMKA ¢ y4ETOM
CaMOCTOATEIbHO BBIJIEJIEHHBIX KPUTEPHUEB).



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHI KaK HCCIEI0BATEIbCKUI MHCTPYMEHT I[O3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh UCKOMOE W JaHHOE, (hopMHpOBaTh TMIOTE3Yy, apryMEHTHPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTE MaTeMaTHUeCKOTO 00BEKTa, SIBICHMUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

CaMOCTOSITENILHO (pOpMyIHpOBaTh OOOOIIEHHS W BBIBOJABI IO PE3yJIbTaTaM
OPOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHHWBATh  JTOCTOBEPHOCTh
MOJTy4YEHHBIX Pe3yIbTaTOB, BEIBOJIOB M 0000IIEHNUH;

IPOTHO3UPOBATh BO3MOXXKHOE pa3BUTHE IIPOLIECCa, a TakKE BbBIABUIATh
IIPEATIOIOKEHNS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nnopmanueii:

BBISIBIIATH A€(UUNTHI UHPOpPMALMU, JAHHBIX, HEOOXOAUMBIX JJII OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMPATh MH(POPMALMIO U3 UCTOYHUKOB PA3IUYHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3IUYHBIX BUIOB U
(dbopM npeacTaBIEHNUS;

CTPYKTYpPUpPOBAaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMYHbIX (Popmax,
WUTIOCTPUPOBATh TpaUueCcKH;

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 BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHMCBMEHHBIX TEKCTAaX, aBaTh IMOSCHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

B X0/ 00CYXXJIeHUS 3a/aBaTh BOIPOCHI IO CYIIECTBY OOCYKJIa€MOM TEMBI,
npoOyieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pEILIEHHUs], COIMOCTABISTh CBOU CYXKIEHUA C CYXICHUSIMHU APYTMX YYACTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opmar BBICTYIUIEHHS C YYETOM 3ajaad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJISITh IIJIAH, AJITOPUTM PEIIICHUS 33/1a4, BRIOUPATh CIIOCOO peIeHus C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH YYEOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
JeSATEIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B TPyHMHoBbIX GopMax paboThl (00CykaeHUs, OOMEH MHEHHUIA,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATBI

K xonmy ob0ydyenus B 10 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
MPEIMETHBIE PE3yJIbTaThl TI0 OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa U Hauajga MaTeMaTHYECKOTO aHAIN3ay:

Yuciia ¥ BBIYUCTICHUSA

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

MPUMEHSTh JIPOOM W TPOLIEHTHI ISl PEIIeHUs MPUKIAIHBIX 3a7ad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIHKEHHBIC BRIUMCIICHUS, TIPAaBUJIa OKPYTIICHUS, IPUKUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOZHO OMNEpPUPOBATh MOHATHUSAMHU: JIOTapUPM UHKCIa, JACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTaHTE€HC
YHCIIOBOI'O apTyMEHTA;

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPAaBHEHUS U YPABHEHHUSI-CIICJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

OPUMEHATh pPa3JUYHbIE METOAbl PEIICHHUS palUOHANIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPAaBEHCTB;

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpuLa, ONpPENEIUTENh MATpUlbl 2 X 2 M €ro IEOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOICTBA ompenenurens 2 X 2 i BBIYUCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOINBIO MAaTpULl U ONPEACIUTENIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
Jorapu(pMHUUEcKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C IOMOIIBIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATH OCHOBHBIE TPUTOHOMETpUYECKUEe (HOPMYIIbI ISl TPeoOpa3oBaHUs
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPaBHEHUI];

MOJICJIMPOBATh peajbHbIE CUTyallMd Ha S3bIKE aureOpbl, COCTaBIATH
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (YyHKUMNA, TpapuK QyHKIHH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

CBOOO/IHO OIEpPUPOBaTh MOHATUSAMU: 00JACTb ONPEAEICHHUS U MHOKECTBO
3HaYeHUH PYHKINU, HYIH QYHKIHH, TPOMEXYTKHA 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMHU: YETHBIE W HEUYETHblE (DYHKIUHU,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TOKa3zareneM, rpapuk CTeneHHOW (YHKUHUU C HAaTypaJIbHBIM M IIEJIBbIM
nokasaresieM, rpaQuk KOpHsS N-Oi CTENEeHH KakK (yHKIHMH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

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

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHas W JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YMCIOBOTO apTyMEHTA;

UCIIONIb30BaTh rpapuku (YHKUMA JJI1  MCCIENOBAaHUA MPOLECCOB H
3aBUCUMOCTEN NP PEIICHUH 3aJay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEAbHON
KU3HU, BBIpAXaTh (HOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATHSIMU: apuPMETHUYEeCKass M TeoOMEeTpUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IMPOTPECCUU IS PEIIEHUs peajbHBbIX 3a4ad IMPUKIATHOTO
XapakTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEpPUPOBATH MOHATUSAMH: HENPEpbIBHbIE (YHKIWU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
MPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIUH JJI PEIICHUS 3a/1a4;

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

BBIUUCIISATH MPOU3BOJIHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMIIO3HUIIUU
IByX (QYHKIUH, 3HATh IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

UCIIOJIb30BaTh T€OMETPUYECKUM M (PU3UUECKUIM CMBICT MPOU3BOIHON Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOJHO OIEpPHPOBaATh TMOHSATHUSIMU: OIpEAeTICHHE, TEeopeMa, 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 HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK nHaTypasbHBIX 4Mcen s pelIeHus 3a1ay, IPUMEHSATh
anroput™ EBKknuza;

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

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B ajreOpandeckor u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIICHHS C  TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMNEPUPOBATH MOHATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKHUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHJIBHBIE CUCTEMbBI U CUCTEMBI-CIICCTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

peuarp palMoOHaJbHbIE, VMppalrOHaJbHBIE, [IOKa3aTesbHbIE,
JorapuMUYECKU€ U  TPUTOHOMETPUYECKHE YpaBHEHUS W  HEPABEHCTBA,
coAepKalye MOy U apaMeTpPhI;

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

MOJICIUPOBATh peajbHbIE CUTyallMd Ha S3bIKE alreOpbl, COCTaBIATh
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBATh TMOCTPOCHHBIE MOJEIM C MCIOJIb30BAaHUEM allapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKU KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTApHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TE€OMETpPUYECKHEe oOpa3bl YpaBHEHUW U  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHITh GYHKIUU JI1 MOJIEIUPOBAHUS W UCCIEIOBAHUSI PeabHBIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTpE3KE;

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXJCHUS HAWIY4YlIEero pELICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HaXOJWUTh MEepBOOOpa3HbIe 3IEMEHTAPHBIX (PYHKIMNA U BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnuia;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIAAHbIE 3a7a4d, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne i/ HaumeHoBaHue pa3jgesioB U TeM KonuyecTBo yacos JekTpoHHbIe (LUPPOBDIE)
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.
1 MHorouensl. PanioHanbHble ypaBHEHUs 4
1 HepaBeHcTBa. CHcTeMBbl TMHENMHBIX
ypaBHEHUI
) ®yukuuu u rpapuku. CreneHHas 12
(GYHKIMS C LIEIbIM ITOKa3aTeleM
3 Apudmerndeckuii KOpeHb N-0l CTENEHHU. 15
HppanuoHanpHble ypaBHEHUS
4 [lokazarenpHas pynkuus. [lokazarenabHbie 10
ypaBHEHUS
5 Jlorapugmuueckas QyHKIUS. 13
Jlorapudmuueckre ypaBHeHUs
6 TpuronomeTpruyecKkue BeIpaXXKeHUS U ”
YPaBHEHHUS
ITocnenoBaTenbHOCTH U MPOTPECCUU 10
HenpepoiBuble pynkuuu. [IponzBoanas 20
9 [ToBTOpEHHE, 0606HIGHI:IG, 5
CUCTeMaTH3alusl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136




11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JuaekTpoHHbIe (UU(poBbHIE)

Ne i/
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE Pecypchl
| I/ICCJ'IC,I[OBaHI:IC GYHKIHHA ¢ TOMOIIBIO ”
MIPOU3BOTHOM
2 ITepBooOpasHast 1 HHTETpaI 12
3 I'paduku TpUroHOMETpUUECKUX PYHKIIHIA. 14
Tpuronomerprueckue HEPaBEHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24
norapuMuyecKkre HepaBeHCTBA
Kommiekcubie uncna 10
6 Harypasnbnbie u niesnbie yucia 10
CucreMsbl paliioHaIbHBIX,
7 UPPaIlMOHATBHBIX TTOKAa3aTeNbHBIX U 12
norapu(pMUUECKUX ypaBHEHHIA
8 3amauun ¢ mapameTpaMu 16
9 [ToBTOpeHwMe, o606meHI/vIe, 16
CUCTeMAaTH3alHsI 3HAHHUHA
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/

Tema ypoka

Koan4yecTBO 4acoB

Bcero

MHOXk€eCTBO, Onepanuy HajJ MHOKECTBAMM U UX CBOWCTBA 1
2 Juarpammsbl Diinepa-Benna 1
IIpuMeHeHne TeOpPETUKO-MHOKECTBEHHOTO alMapara Juisl pelieHus 3a1a4 1
4 Parnmonanbshele uncia. OObBIKHOBEHHBIE M JECSITUYHbBIE JPOOU, IPOLIEHTHI, OECKOHEUHbIE |
nepuondYeckue Apoou
5 Parmonanbueie uncina. OOBIKHOBEHHBIC M IECSITUYHBIE TPOOHU, TIPOLIEHTHI, OECKOHEYHBIE 1
MePUOANYECKHE 1podU
6 [Ipumenenue apodeii 1 NPOLEHTOB Ul PEIIEHUs IPUKIAIHBIX 3a7a4 1
7 [Tpumenenue apoGeil ¥ NPOLIEHTOB Ul PELICHUs IPUKIIAIHBIX 3a/1a4 1
8 JleiicTBUTENBHBIE YKCa. PalinoHanbHble U HPPALMOHAIIBHBIE YHACIIA 1
9 Apudmernueckue oneparum ¢ AeHCTBUTEIbHBIMHI YU CIaMU 1
10 Monynb JeCTBUTENBHOTO YUCIIA U €r0 CBOWCTBA 1
1 [TpubnuxEHHBIE BEIYUCIICHUS, TPABUIIA OKPYTIICHUS, IPUKUIKA U OLIEHKA pe3yJibTaTa 1
BBIYMCIICHU
12 OcHOBHBIE METOIbI PELIEHUS LENIbIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U HEPABEHCTB 1
13 OCHOBHBIE METO/IbI PELICHUS LIEbIX U IPOOHO-PAIIMOHAIBHBIX YPaBHEHHUH U HEPABEHCTB 1
14 OcHOBHBIE METOIbI PELIEHUS LENIbIX U APOOHO-PAIMOHATILHBIX YPaBHEHUH U HEPABEHCTB 1
15 MHorouneHns! 0T OJHOM IEpeMEHHOM. JleJIeHrne MHOro4YIeHa Ha MHOTOYJIEH ¢ OcTaTKoM. Teopema |
besy
16 MHorouieHs! ¢ nenbiMu kodpdunuentamu. Teopema Buera 1
17 Pemrenne cucreM TMHEHHBIX YpaBHEHUN 1




18 Pemenue cucrem JIMHEHHBIX ypaBHEHUI 1

19 Marpuiia cucteMbl JUHEHUHBIX ypaBHEHUH. OnpeneauTenb MaTPUIbl 2X2, €ro TeOMETPUIECKUI 1
CMBICJ U CBOMCTBA; BBIYMCIIEHUE €TI0 3HAYCHMUSI

20 Onpexnenurens MaTpULBI 2X2, €r0 TEOMETPUUYECKUN CMBICI U CBOKCTBA; BBIUHUCICHUE €TI0 1
3HAYEHUS

21 [IpuMeHeHue onpenenuTens A PELICHUs] CUCTEMBI IMHEWHBIX YPaBHEHUN 1

22 Peurenne npukiiagHpIx 3a/1a4 ¢ IOMOUIBIO CUCTEMbI JIMHEHHBIX YPAaBHEHUI 1

23 Pemenne npukiiagqHeIx 3a/1a4 ¢ IOMOLIBIO CUCTEMBI JIMHEMHBIX YPAaBHEHUI 1

24 KonTponbnas pabora: "PannoHnanbHble ypaBHeHUS U HepaBeHCTBA. CHCTEMbI TUHEHHBIX 1
ypaBHeHUI"

25 Oyukuus, crnocoOs! 3aganus ¢pyHkiuu. Bzaumuo obpatusie pynkiun. Kommnosunus ¢hyHkuit 1

26 I'padux ¢pynkumu. DnemeHTapHbie TpeoOpa3oBanus rpagukoB HyHKIHUNA 1

7 Ob6nacTh onpenenaeHus: © MHOXKeCTBO 3HaueHul pyHkuuu. Hymu dynakuuu. [IpomexyTku 3Hak |
IIOCTOSIHCTBA

)3 Yérnble u Heu€THbIe QyHKIMU. [Tepuoanueckue pyHkuu. [IpomexxyTku MOHOTOHHOCTH |
byHKIMHA

29 MaxkcumyMbl 1 MUHUMYMBI (yHKIIMUM. Hanbombiiee 1 HauMeHblIee 3HaueHue (PyHKIMY Ha |
MIPOMEXKYTKE

30 Jluneiinas, KBaJpaTu4Has ¥ IpoOHO-TMHEHHas GYHKIUN 1

31 DneMeHTapHOE UCCIICIOBAaHNE U TTOCTPOEHNE TPaUKOB ATUX (PYHKITUH 1

32 DeMeHTapHOe HCcCieI0BaHuEe U MOCTPOeHUE rpauKOB 3TUX (DYHKIIUN 1

33 CreneHb ¢ LeIBIM ITOoKa3aTeneM. buaom HeroToHa 1

34 Crenens ¢ nenslM nokasareieMm. bunom Herotona 1

35 CrenenHast GyHKIIMS C HATypaJIbHBIM U LI€TbIM MoKa3zareneM. E€ cBoiicTBa u rpaduk 1

36 Kontponsnas padora: "Crenennas ¢pynkuus. E€ cBoiicTBa u rpapux” 1

37 ApudmeTnueckuil KOpeHb HaTypalbHON CTETNIEHH U €ro CBOWCTBA 1

38 Apudmernieckuil KOpeHb HaTypaJbHOU CTETIEHH U €r0 CBOICTBA 1




39 [TpeoOpa3oBaHus YNCIOBBIX BBIPAKECHUN, COACPIKAIINX CTEICHU U KOPHH 1
40 [IpeoOpazoBaHus YMCIOBBIX BBIPAKEHUH, COIEPIKAIIUX CTEIIEHN U KOPHHU 1
41 [TpeoOpa3oBaHus YUCIOBBIX BBIPAKECHUHN, COAECPIKAIINX CTEICHU U KOPHH 1
42 Wppanmonanshble ypaBHeHNA. OCHOBHbBIE METObI PELLIEHUS] UPPALIMOHAIBHBIX YPABHEHUM 1
43 Hppannonaibabie ypaBHeHU. OCHOBHBIE METO/IbI PEIICHUS UPPALUOHAIBHBIX YPABHEHUI 1
44 WppanmonansHble ypaBHeHN. OCHOBHbBIE METO/BI PELIECHUS UPPALIMOHAIbHBIX YPaBHEHUN 1
45 PaBHOCHIIbHBIE ITEPEXObl B PEILICHUH HPPALIMOHAIBHBIX YPaBHEHHH 1
46 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALMOHAIBHBIX YPABHEHUI 1
47 PaBHOCHIIbHBIE ITEPEXObl B PEILICHUH HPPALIMOHAIBHBIX YPaBHEHHH 1
48 PaBHOCHIIBHBIE IEPEXOBI B PELIEHUN UPPALMOHAIBHBIX YPABHEHUI 1
49 CaoiicTBa 1 rpaduk KOpHS N-0if cTeneHn Kak (yHKIUKU 0OOpaTHON CTENEHH ¢ HaTypalbHbIM |
rokaszaresem
50 CaoiicTBa ¥ rpa@uK KOpHS N-Oi CTENEHU KaK PYHKIIMH 0OpaTHOW CTENEHH C HAaTypaJlbHbIM |
IIOKa3aTeneM
51 KonTponbnas padora: "CsoiicTBa u rpaduk KOpHs n-oi creneHu. MppaunoHaibHble ypaBHEHUS " 1
52 CreneHs ¢ palMOHaIBHBIM [IOKA3aTENEM U €€ CBONWCTBA 1
53 Cremnens ¢ pallMOHAIBHBIM MTOKa3aTeIeM U €€ CBOMCTBA 1
54 CreneHs ¢ pallMOHAIBHBIM [TOKA3aTENEM U €€ CBOWCTBA 1
55 [TokazarenbHast pyHKLMS, €€ cBOWCTBA U TpaduK 1
56 Hcnonb3oBanue rpaduka GyHKINN IS peIIeHUs] ypaBHEHUH 1
57 Hcnonp3oBanue rpaduka QyHKINN AJIs pelIeHUs] ypaBHEHUI 1
58 ITokazarenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI PELICHMSI I0KA3aTEIbHBIX YPaBHEHUI 1
59 [TokazarenbHble ypaBHEHNA. OCHOBHBIE METO/IBI PEIIEHUS ITI0KA3aTEIbHbBIX YPAaBHEHUI 1
60 ITokazarenbHble ypaBHEHUA. OCHOBHBIE METO/bI PELIEHMSI I0KA3aTEIbHBIX YPaBHEHUI 1
61 KonTponbnas pabora: "[lokazarensHas pynkuus. [lokazarensHble ypaBHEeHUS" 1
62 Jlorapudm yucna. CoiicTsa jorapudpma 1




63 Jlorapudwm uucna. CpoiicTa iorapupma 1
64 Jlorapudm yucna. CroiicTa norapudpma 1
65 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1
66 JlecATUYHBIE U HATypaJIbHBIE JTOTapH (MBI 1
67 [IpeobOpazoBanue BeIpaXKEHUH, COIEPKAIIUX JOTaprUPMbI 1
68 [IpeoOpazoBaHue BEIpaXEHUH, COACPIKAIUX JTOTAPHPMBI 1
69 [IpeobOpazoBanHue BhIpaXKEHUN, COIEPKAIIMX JTOTapU(MBbI 1
70 Jlorapudpmuueckas GyHKIus, €€ CBOWCTBA U TpauK 1
71 Jlorapudmuueckas Gpynkuus, e€ cBoricTBa U rpapuk 1
72 Hcnonp3oBanue rpaduka GyHKIMK I pEHICHUs] ypaBHEHUH 1
73 Hcnonb3oBanue rpaduka GyHKIMU IS pEIeHUs] ypaBHEHUI 1
74 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METOBI PEIICHUS JIOTapU(PMUIECKUX YpaBHEHHI 1
75 Jlorapudpmuueckue ypaBHeHUs1. OCHOBHBIE METObI PEIIEHUS JIOTapu(PMUUECKUX YpaBHEHUI 1
76 Jlorapudmuueckue ypaBHeHHs. OCHOBHbBIE METO/BI PELICHUS JIOTAapU(PMUUECKUX YpaBHEHUIN 1
77 PaBHOCHIIbHBIE TEPEXO/Ibl B pEIIEHUH JOrapu(pMUUECKUX YpaBHEHUN 1
78 PaBHOCHUIIbHBIE TEpEXObl B PELICHUH JIOTapU(PMUUECKUX ypaBHEHUI 1
79 KonTponbnas padora: "Jlorapudpmuueckas ¢pynkuus. Jlorapupmudeckue ypaBHeHHUs" 1
80 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIOBOIO apryMeHTa 1
81 CuHyc, KOCUHYC, TAHT'€HC M KOTAHI€HC YUCIOBOTO apryMeHTa 1
82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC YUCIIOBOTO apryMEHTa 1
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHI'€HC YHACIOBOTO apryMEHTa 1
’4 Tpuronomerpuueckas OKpy>KHOCTb, OIPEACICHUE TPUTOHOMETPUIECKUX (PYHKIUI YHCIOBOTO |
aprymMeHra
25 Tpuronomerpuyeckas OKpy>KHOCTb, OIIPEIEIICHUE TPUTOHOMETPUUECKUX (PYHKIIUHA YHCIOBOTO 1
aprymeHra
86 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYITBI 1
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Hcnons3oBaHue porpeCcCruu sl pCliCHUA pCaJIbHBIX 3aaa4 HNPUKIIaAJJHOTO XapaKTepa

87 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 1
88 OcHOBHBIE TPUTOHOMETPUYECKHUE (POPMYJIIBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1
90 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
91 [IpeoOpazoBanyie TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
92 [IpeoOpa3oBanue TPUTOHOMETPHUECKUX BBIPAKEHUH 1
93 [IpeobpazoBaHye TPUTOHOMETPUUCCKUX BBIPAKCHUM 1
94 Pemenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
95 Peurenue TpuroHoMeTpuueCcKuX ypaBHEHUM 1
96 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUI 1
97 Peurenue TpuroHoMeTpuueCcKuX ypaBHEHUM 1
98 Pemenue TpuroHoMeTpuUECKUX ypaBHEHUI 1
99 Pemenne TpUroHoOMETpUYECKUX ypaBHEHUI 1
100 Pemennie TpUroHOMETpUUECKUX ypaBHEHUI 1
101 KontponbHas pabdota: "TpuronoMmerpuyeckre BEIpaXKEHUS] U TPUTOHOMETpUYECKHEe ypaBHeHU" 1
102 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHKsI TOCIea0BaTeNbHOCTEH. MeTo1 MaTeMaTHYECKON |
WHAYKIUH

103 MOHOTOHHBIE U OTPaHUYEHHBIE MTOCNIE0BATEIbHOCTHU. VcTOpHs aHann3a 6ECKOHEYHO MaJIbIX 1
104 Apudmernueckas nporpeccus 1
105 I'eomeTpuueckas nporpeccust 1
106 beckoneuHo yObIBarolasi reoMeTpuUecKas mporpeccus 1
107 CyMMa GeckOHEYHO YOBIBAIOIIEH T€OMETPUUECKON TTPOTPECCHH 1
108 JIMHENWHBIN U SKCIIOHEHIMAIBHBIN pocT. Uucio e. Dopmyiia CI0KHBIX IPOLIEHTOB 1
109 JIMHENHBIN ¥ SKCIOHEHIMAIBHBINA pocT. Yncio e. @opMyra CII0KHBIX ITPOLIEHTOB 1

1

1

111

Kontponbnas padota: "[locinenoBarenbHOCTH U TpOrpeccuu’”




112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBA 1
113 Touka pa3spbeiBa. AcCUMITOTHI rpaduKOB PYHKITUI 1
114 CBoiicTBa (hyHKIMI HETIPEPHIBHBIX HA OTPE3Ke 1
115 CaoiicTBa (yHKIMI HETIPEPHIBHBIX Ha OTPE3Ke 1
116 Meto1 HHTEPBAJIOB JJIs PEIICHUSI HEPABEHCTB 1
117 Meroa UHTEPBAJIOB JUIsl PELICHUS] HEPABEHCTB 1
118 Meto1 HHTEPBAJIOB JJIsl PEIICHUSI HEPABEHCTB 1
119 [TpuMeHeHne CBOWCTB HENIPEPBIBHBIX (DYHKIWHN JJISl pEIICHUS 3a/1a4 1
120 [IpumeHneHue CBOMCTB HEMPEPHIBHBIX (DYHKIUH JIJIs1 peIIeHUs 3a/1a4 1
121 [lepBast 1 BTOpas Npou3BOIHBIC PYHKIIUU 1
122 Onpenenenue, reOMETPUYECKUA CMBICH POU3BOIHON 1
123 Onpenenenne, GU3NIECKUN CMBICI IPOU3BOIHOM 1
124 VYpaBHeHHEe KacaTenbHOU K TpapuKy GyHKINN 1
125 VYpaBHeHHe KacaTenbHOU K rpaduKy QyHKIUU 1
126 ITpon3BoiHBIE NIEMEHTAPHBIX (HYHKLINI 1
127 [Ipon3BoiHBIE AIEMEHTAPHBIX (PYHKINN 1
128 [Ipon3BoHas CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKITUI 1
129 [Tpou3BosHas CyMMBI, IPOU3BEICHHSI, YACTHOT'O M KOMIO3ULIUU (QYHKIUI 1
130 [Ipon3BoiHAast CyMMBI, TPOU3BEACHUSI, YACTHOTO M KOMITO3ULIUU (YHKITUI 1
131 Konrponsnas padora: "[IpouzBoanas” 1
132 [ToBTOpenue, 0600IIEeHNEe, CUCTEMATH3AIMs 3HaHU: "Y paBHEeHUS " 1
133 IToBTOpenue, 00o0IIeHNE, cUCTeMaTH3aIMs 3HaHui: "OyHKIun" 1
134 WroroBas koHTpoJsibHAs paboTa 1
135 HToroasi KOHTpOJIbHASA paboTa 1
136 [ToBTOpeHme, 0000IIeHNEe, CUCTEMATU3AIIMS 3HAHUHA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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11 KJIACC

Koan4uecTBO 4acoB

Ne n/m Tema ypoka
Bcero
1 [IpuMeHeHne MpOM3BOTHOM K UCCIICTOBaHMIO (DYHKIIMI HA MOHOTOHHOCTD U DKCTPEMYMBI 1
2 [IpuMeHeHne MPOM3BOTHOM K UCCIICTOBaHMIO (DYHKIIMA HA MOHOTOHHOCTD U DKCTPEMYMBI 1
3 [TpumMeHeHre TpoN3BOTHON K UCCIIEIOBAaHMIO (DYHKIIMIA HA MOHOTOHHOCTD M 9KCTPEMYMBI 1
4 [IpumeHneHne MpoOU3BOHON K HCCIIeI0BAaHUIO (DYHKIIUIT HA MOHOTOHHOCTh M 9KCTPEMYMBI 1
5 [TpumeHeHne TpOU3BOTHON K UCCIIEIOBAHHIO (DYHKIIHIA HA MOHOTOHHOCTB M SKCTPEMYMBI 1
6 [IpumeHeHne MpOU3BOIHOM K HCCIeI0BAHUIO (DYHKIIMI HA MOHOTOHHOCTD U 9KCTPEMYMBI 1
7 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HAYCHUsT HETPEPHIBHOM (PYHKITMH HA OTPE3Ke 1
8 Haxoxaenne HanbombI11ero 1 HaMMEHbILIEr0 3HAYCHHSI HETIPEPHIBHOW (PYHKIIMK HA OTpe3Ke 1
9 Haxoxnaenne HauboIb111ero 1 HaMMEHbILIEro 3HaYeHUs HETIPEPHIBHOM (PYHKIIMK Ha OTpe3Ke 1
10 Haxoxxaenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUs1 HeTPephIBHOM (PYHKIIMM HA OTpe3Ke 1
11 Haxosxnenne HanOobIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHON (DYHKITUN Ha OTPE3Ke 1
12 HaxoxxneHne HanOobIIero ¥ HAMMEHbIIET0 3HaYeHUsI HEMPEpbIBHON (YHKIIMU HA OTPE3Ke 1
13 [IpumeHeHne Mpor3BOIHON JUIsSl HAXOXKACHUS HAWTYUILEro PeleHus B IPUKIIAHBIX 3a7a4ax 1
14 IIpumeHeHne MPON3BOHON Ul HAXOXKACHHS HAWTYUILEro peleHus B IPUKIIAJHBIX 3a7a4dax 1
15 [IpumeneHne Mporu3BOIHON JUIsl ONIPEEIEHNS CKOPOCTH M YCKOPEHHUS MpOoLiecca, 3alaHHOTO |
dbopmyoit wiu rpadpukoM
16 [IpumeHneHne MporU3BOIHON IS ONPEEIICHNS CKOPOCTH M YCKOPEHUS Ipolecca, 3aJaHHOTO 1
dhopmymnoit uiu rpagukom
17 Komnozunus GyHkiumit 1
18 Kowmnozunus ¢pyHkimit 1
19 Komnozunus pyHkiumit 1
20 I'eomerpuueckue 00pa3sl ypaBHEHUN Ha KOOPAUHATHOMN TIJIOCKOCTH 1




21 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
22 Kontposbnas padota: "Uccnenopanue GyHKIHMA ¢ TOMOIIBIO TPOU3BOIHON" 1
23 [TepBooOpasHasi, OCHOBHOE CBOWCTBO MEPBOOOPA3ZHBIX 1
24 [lepBooOpazubie aneMeHTapHbIX QyHKIMIA. [IpaBuia HaxoXIeHNsT IEPBOOOPA3HBIX 1
25 [TepBooOpasubie aneMeHTapHbIX GyHKIUN. [[paBria HaX0XKAECHUS IEPBOOOPA3HBIX 1
26 NHurerpai. I'eoMeTpudecKuii CMBICI HHTETpaIa 1
27 Brruncnenue onpenenénnoro naterpana mo gpopmyne Hoerotona-JleiiOnuna 1
28 Brruucnenue onpenenénnoro uaterpaia mno hopmyne Herotona-Jleionuna 1
29 [Ipumenenue nHTErpana g HaX0XKACHUS TIoHIaIel TUIOCKUX PUTyp 1
30 [TpumeHeHne UHTETpaa A1 HAXOKACHUS 00bEMOB T€OMETPHUUECKUX TEI 1
31 [Ipumeps! pemenuii AuddepeHnnaIbHbIX YpaBHEHHH 1
32 [Tpumeps! pemenuii qudepeHnaaTbHbIX YpaBHEHHN 1
1 MaremaTHueckoe MOJCIMPOBAaHUE PEATbHBIX MPOLIECCOB ¢ TOMOIIBIO AU depeHnanbHbIX |
ypaBHEHUH
34 Kontponsnas pabora: "[lepBoobpasHas u unterpan" 1
35 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu 1
36 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
37 Tpuronomerpruyeckue GyHKIMH, UX CBOMCTBA U TpaQUKu 1
38 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U rpaduku 1
39 Tpuronomerpryeckue GyHKIHMH, UX CBOWCTBA U IpapuKu 1
40 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH ¢ TOMOIIBIO TPUTOHOMETPUUECKOH OKPY>KHOCTH 1
41 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHH ¢ MOMOLIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
42 OT100p KOpHEH TPUTOHOMETPUYECKUX YPABHEHUH C TOMOILBIO TPUTOHOMETPUUECKOI OKPYKHOCTH 1
43 OT160p KOpHEHN TPUTOHOMETPUUECKUX YPAaBHEHH ¢ MOMOLIBIO0 TPUTOHOMETPUUYECKON OKPYKHOCTH 1
44 PelreHne TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pemienue TpuroHoMeTpUYECKNX HEPABEHCTB 1




46 Pemenne TpuroHOMETpUYECKUX HEPABEHCTB 1
47 Pemienue TpuroHoMeTpUYECKUX HEPABEHCTB 1
43 Konrponsnas padora: "['paduku Tpuronomerpuueckux GyHkuuid. TpuroHomerpuueckne 1
HepaBeHCTBA"
49 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI pELICHHUS IT0KA3aTEIbHBIX HEPABEHCTB 1
51 OcCHOBHBIE METO/IbI PELLIEHUS IOKA3aTEIbHBIX HEPABEHCTB 1
52 OCHOBHbBIE METO/IbI PELLIEHUs T0Ka3aTeIbHBIX HEPABEHCTB 1
53 OcCHOBHBIE METO/bI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
54 OCHOBHBIE METO/Ibl PELICHHS JTOrapu(PMHUUECKUX HEPABEHCTB 1
55 OcCHOBHBIE METO/bI PELLIEHUS JIOrapu(PMUIECKUX HEPABEHCTB 1
56 OCHOBHbBIE METO/IbI peLeHUs JJorapu(pMUUECKUX HEPABEHCTB 1
57 OcCHOBHBIE METObI PELLIEHUS UPPAIIIOHATIBLHBIX HEPABEHCTB 1
58 OCHOBHBIE METOBI PELLIEHNUS UPPALIMOHATIBHBIX HEPABEHCTB 1
59 OCHOBHBIE METOBI PELIEHUS UPPALIMOHATIBHBIX HEPABEHCTB 1
60 OcCHOBHBIE METOIbI PEILIEHUS UPPAIIIOHATIBLHBIX HEPABEHCTB 1
61 I'paduueckue MeTO bl peLIeHNs UPPAllMOHATIBHBIX YPaBHEHUN 1
62 I'padnueckue MeToabl peleHns: UppalMoOHaIbHBIX YPaBHEHUN 1
63 I'paduueckue MeTo bl pelIeHHs TOKa3aTeIbHbIX YpaBHEHUN 1
64 I'padmueckue MeToabl pereHus IoKa3aTelIbHbIX HEPABEHCTB 1
65 I'paduueckue MeTO bl peLIeHNs JOrapuPMUUECKIX YpaBHEHUI 1
66 I'padmueckue meToabl pemeHus JorapupMuIecKux HEpaBeHCTB 1
67 I'paduueckue MeTO bl peleHNs J0rapuPMHUUECKUX HEPABEHCTB 1
68 I'padryueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapU(PMUUECKUX YpaBHEHUN 1
69 I'paduueckue MeTOIbI peLIeHNs TOKa3aTeNbHbBIX U JOrapu(pMUUECKUX YpPaBHEHUN 1
70 ['paduaeckue MeTombl pemeHns MoKa3aTeIbHbIX U JJOrapu(PMUUYECKUX HEPABEHCTB 1




71 I'paduueckue MeTO bl peLICHHS TOKAa3aTeIbHBIX U JIOTapU(PMUIECKUX HEPABEHCTB 1
72 Kontponbnas padota: "UpparnmonaibHble, TOKa3aTeIbHbBIE U JIoTapu(pMUIecKne HepaBeHCTBA" 1
7 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETPHUYECKask (POPMBI 3aIHCH KOMIIEKCHOTO |
qucna
74 KommiekcHbie uncna. Anredpandeckas 1 TPUTOHOMETpHUYECKasi POPMBI 3aIMCH KOMITJIEKCHOTO 1
qucia
75 ApudmeTrueckue onepanuu ¢ KOMIJIEKCHBIMU YHCIIaMU 1
76 ApudmMeTHIecKne ornepanuu ¢ KOMITICKCHBIMHA YHCIIaMHU 1
77 N300paxkeHne KOMILJIEKCHBIX YHCEN Ha KOOPIMHATHON TIOCKOCTH 1
78 N300paxkeHre KOMITIEKCHBIX YHCET Ha KOOPIUHATHON TUIOCKOCTH 1
79 ®opmyna Myaspa. KopHu n-oii cTeneHu U3 KOMILUIEKCHOTO Yucia 1
80 ®opmyna Myaspa. KopHu n-oii cTeneHu n3 KOMILDIEKCHOTO Yncia 1
81 [TpuMeHeHne KOMIUIEKCHBIX YMCEN U pelieHus (GU3NIECKUX M TEOMETPHUECKUX 3a1a4 1
82 Konrtponsnas pabdora: "KommiekcHbie unca" 1
83 Harypanbhblie u 1ienpie gyucia 1
84 HarypanbsHsle u nensie yucna 1
85 [IpuMeHeHne NPU3HAKOB ACIUMOCTH LEIbIX YHCEI 1
86 [IpuMeHeHNnEe MPU3HAKOB AETUMOCTHU LENBIX YUCEI 1
87 [Ipumenenue npusHakoB aeaumocty 1enbix yucen: HOJ u HOK 1
88 IIpumenenne nmpusHakoB aeaumocty nensix yucen: HOJl u HOK 1
89 [IpumeneHne NprU3HAKOB JETUMOCTH LIEJIBIX YHCEN: OCTATKH MO MOJYJIIO 1
90 IIpumeHeHne MPU3HAKOB AETMMOCTH LENBIX YUCEN: OCTATKH 110 MOIYJIIO 1
91 [IpumeHeHne MpU3HAKOB JAETUMOCTH LENbIX YUCEN: aNropuT™M EBKinaa a1 peieHus 3ajaad B 1
LEJIBIX YUCIIax
92 Kontponbnas padota: "Teopwust nenbix uncen" 1
93 Cucrema 1 COBOKYITHOCTh YpaBHEHHMI. PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1




94 Cucrema 1 COBOKYIHOCTh YpaBHEHUM. PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS 1

95 OCHOBHBIE METO/bI PELICHUSI CUCTEM M COBOKYITHOCTEW pallMOHAIBHBIX YPABHEHU 1

96 OCHOBHBIE METO/BI PELLIEHUSI CUCTEM U COBOKYITHOCTEH MpPpALlMOHAIbHBIX ypaBHEHUI 1

97 OCHOBHBIE METO/bI PELLIEHUSI CUCTEM U COBOKYITHOCTEN NOKA3aTENIbHbIX YPaBHEHUN 1

98 OCHOBHBIE METO/bI PELICHUSI CUCTEM M COBOKYITHOCTEM MOKa3aTEIbHbIX YPABHEHUIM 1

99 OCHOBHBIE METO/IbI PEIICHHS CUCTEM U COBOKYITHOCTEH JIOrapu(pMHUUECKUX ypaBHEHUN 1

100 OcHOBHBIE METOBI PELICHUSI CUCTEM U COBOKYITHOCTEH JIorapu(MUIecKuX ypaBHEHUN 1

101 [IpumeHeHne CUCTEM K pELIEHUIO MAaTEMaTHYECKUX 3a/1a4 U 33]1a4 U3 pa3jIUdHbIX 00JacTei HayKu 1
U peaJbHOW XKU3HU, UHTEPIPETALUs OTYyYEHHbIX PE3YJIbTaTOB

102 [IpuMeHeHne CUCTEM K PEUICHUIO MAaTEeMaTUYECKUX 3a/1a4 U 3a/1a4 U3 Pa3InYHbIX 00JIacTeil HayKu |
U peajbHOM KU3HU, HHTEPIPETAIUS MOTYYSHHbIX PE3YIbTAaTOB

103 [IpumeHeHne HEPABEHCTB K PELICHUIO MAaTEMaTUUECKHX 3a]a4 U 3a]a4 U3 pa3INyHbIX oOjacTen |
HAyKHU U peallbHOM JKU3HH, HHTEPIIPETALMS TOTYYSHHBIX PE3YIbTAaTOB

104 KonTponbhas padota: "CucteMbl palliOHaIbHBIX, UPPALMOHAIBHBIX TOKA3aTEIbHBIX U |
orapu(MUYECKuX ypaBHEHUN"

105 PanmonanbHble ypaBHEHHUs ¢ TapaMeTpaMu

106 PannonanbHble HepaBeHCTBa ¢ apaMeTpamMu

107 PanmonaneHble cucTeMBI ¢ IapaMeTpaMu

108 HppaumnoHanbHble ypaBHEHMs], HEPABEHCTBA C IapaMeTpaMu

109 HppaumnoHaibHble CUCTEMBI C ITapaMeTpaMu

110

[TokazaTenbHbIe ypaBHEHUS, HEPABEHCTBA C TapaMeTpamMu

111
112

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

HOFapI/I(i)MI/I‘{CCKI/IC YpaBHCHN:, HCPABCHCTBA C MapaMCTpaMn

113
114

Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu

Tpuronomerpruyeckue ypaBHEHMs ¢ TapaMeTpamMu

115

Tpuronomerpuveckrne HepaBeHCTBA C MTapaMeTpaMu
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116

TpI/II‘OHOMeTpI/I‘-IeCKI/IC CHUCTCMBI C IMapaMCTpaMu

HOCTpOGHI/IC N UCCIICAOBAHNUEC MAaTEMaTHYCCKHUX Moz[eneﬁ PEaIbHBIX CI/ITyaHI/Iﬁ C IIOMOIIBIO

17 YPaBHEHUH € ITapaMeTpamMu !

118 ITocTpoeHnue u ucciieoBaHUE MaTEMAaTHUECKUX MOJENIEH PEAIbHBIX CUTYalui C IIOMOILBIO 1
CUCTEM YPaBHEHHUU C IapaMeTpaMu

119 ITocTpoeHue u nccaea0BaHUE MATEMATHYECKUX MOJIEIIEH PEANIBHBIX CUTYALUH C ITIOMOIIBIO 1

CUCTEM YpaBHEHHUH C mapaMeTpaMu

120 KonTponbnas pabora: "3anauu ¢ napamerpamu" 1
121 [ToBTOpenue, 0000IeHNE, CUCTEMAaTH3AIMS 3HaHU: "Y paBHEHHS" 1
122 IToBTOpEeHME, 0000IIEHNE, CUCTEMaTH3alKs 3HaHu: "YpaBHeHUS " 1
OBTOpeHHe, 000011IeHNEe, CUCTEMAaTH3alMsI 3HAHUI: aBHeHUA. CHUCTeMbI ypaBHEHH

123 IT , 0000 , % C " 1
124 [ToBTOpeHme, 0600mEeHNe, cucTeMaTh3aius 3Hanuii: "HepaBencTsa" 1
125 [ToBTOpeHmEe, 0600IIeHNE, cCcTeMaTH3anus 3Hanui: "HepaBencTaa" 1
126 [ToBTOpenue, 0600IeHNe, cucTeMaTH3anus 3Hanuii: "HepaBencraa" 1
127 [ToBTrOopenue, o0o0meHue, cucreMaTu3sanys 3Hanui: "I[IponsBonHas u e€ npumeneHue" 1
128 [ToBTOpenue, 06061eHne, cucTemaTu3anus 3Hanui: "[IponsBonHas u e€ npumeHenue" 1
129 IToBTOopenue, o0o0meHne, cucremMaTu3sanys 3Hanui: "[IpousBonHas u e€ npumeneHue" 1
130 [ToBTOpeHue, 060061IeHNe, cucTeMaTh3anus 3HaHui: "MHTerpan u ero npuMeHexue" 1
131 [ToBTOpenue, o0o0IIeHNE, cUcTeMaTH3alMs 3HaHui: "OyHKIun" 1
132 [ToBTOpenue, 06061IeHNe, cucTemaTr3anus 3Hanui: "Oyaknun" 1
133 IToBTOopenue, 0000IIeHNE, cUCTeMaTH3aIMs 3HaHui: "OyHKIUN" 1
134 WroroBas koHTpoJsibHas paboTa 1
135 HtoroBasi KOHTpOJIbHASA paboTa 1
136 [ToBTOpeHmEe, 06001IeHNE, cCUCTeMaTH3allusl 3HAHUN 1
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OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Anrebpa u Hadyasla MaTemMaTuueckoro anaiausa. 10-11 kmaccel. (6a30Bbli U

yriyosneHHsi ypoBHH) - AntumoB AL, Komsrun FO.M. u np.

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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