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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIM3a» SIBISETCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPaKTHOE MBIIUICHUE O0yJYaroUMXcsl Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro Kypca oOydaroliuecs OBJIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MAaTeMaTU4Ieckoi popme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUsI OCHOBHBIX TEHJICHLIMIA pPa3BUTUSI S3KOHOMUKHU U OOIIECTBEHHOM >KU3HHU,
MO3BOJISIET OPHEHTHPOBATHCSI B COBPEMEHHBIX LU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTH, JOKAa3bIBaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKLIHUU U PacCyXJaTh JEAYKTHUBHO, HCIOJIb30BaTh
0000lIeHNE U KOHKpETU3aluio, a0CTparupoBaHWE W aHAIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUECKOE MBILUICHHE.

B xone uzyuenus yueOHoOro kypca «Ausrebpa M Hayajla MaTeMaTUYECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
VUHTEPHpPETAllMd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  [pUMepamu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B MpPUPOJE, HAYKE UM HCKYCCTBE, C
BBLAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpPaMH.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepHuall, CHOCOOCTBYIOUIUI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK M 4epe3 crneuuduky ydeOHou
JeATECIIbHOCTH, TpeOyromeld MNpOAODKUTEIbHON  KOHIICHTpAIlMd BHUMAaHUS,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

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

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YECKOrO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BbIUMCIEHUD», « DyHKUUU U Tpadukn», «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHamusa», «MHoxkecTBa H JIOTHKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHUHUM H3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISICTCS WHTETPATUBHBIM, IIOCKOJIbKY OOBEIUHSET B cebe
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 TOCIIEI0BATEIbHO POPMUPYETCS U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3oBaHus 0co0O€ BHUMaHue  yHeinseTcss  (POPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroMIMMCS MHOKECTBa HATYypalbHBIX, IIENbIX,
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, OCOObIe 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 BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELIEHUS Pa3jIMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEaIU3yeTcs Ha MPOTSHKEHUHM BCETro
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPPAlMOHAIBHBIX, IOKAa3aTeNbHbIX, JIOTapUPMHUUECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
colepkaimx mnapamerpel. [lodydeHHble yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHHE HAaWOOJBIINX M HaUMEHBIINX 3HAYEHUN (PYHKIIHH.
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 u3ydeHUIo anreOpanyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHMBOJBHBIMH  (QopMamu, MPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHMOCTEN B BHJIE€ PAaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT d(pQPEKTUBHbIE HHCTPYMEHTBl JJIsl PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSIMU y4e€OHOro Kypca, MOCKOJbKY 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 PEAIBHON KU3HU TECHO CBS3aHO KaK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBaTh MOJYyYEHHbIE (PYHKUIWU, 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 ~Ppa3BUTHIO aNTOPUTMUYECKOTO MBIIUICHUS, CIOCOOHOCTH 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 BO3MOXXHOCTb 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 MOJENIE peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI 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.

ConepxarenpHO-MeTOIMYecKas: TMHUA «MHOXECTBA M JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pPAa3HbIE MaTEMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U MCIIOJIb30BaTh €0 JIJIsi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKW KakK HayKd CIeQyeT MpU3HATh
CBOMCTBEHHYIO €U CTPOrOCTh OOOCHOBAaHMM U CIIEIOBAHHE OIPEACIEHHBIM
OpaBWjiaM  TOCTPOEHHUS  JOKa3aTeslbCTB.  3HAKOMCTBO  C  3JIEMEHTaMH
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aromuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJICHUS HAa OCHOBE JIOTHYECKHIX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peasbHbIX
CUTyalluii, WCCJIENOBaHUS O3TUX MOJENEH C MOMONIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KQX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHUal
y4e0HOro Kypca IIMPOKO HCHOJB3YEeTCs JJsl peleHUs NpUKIagHbIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pEILICHUs] TPUKIAJAHBIX 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 knacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXAHUE OBYUEHUA
10 KITACC

Yucja 1 BBIYHCTIEHUS

Panmonanpabie uyncna. OOBIKHOBEHHBIE W JCCATUYHBIE JPOOH, MPOIEHTHI, OECKOHEUHBIEC MEPHOIUUYSCKUE JPOOH.
[IpumeneHue apoOelt U MPOIEHTOB IS PEIICHUS MTPUKIIAIHBIX 3a]1a4 U3 pa3IMIHbIX OTPACIICH 3HAaHUM M peaIbHOM JKU3HHU.

JetictBuTenpHble  uucaa. ParmoHanpHBIE W HppalMOHAJIbHBIC Yucla.  ApupMETHUYECKHE OIepalud  C
JNEeUCTBUTEIBLHBIMU YnCIaMU. MoAyJb TEMCTBUTENIBHOTO YUCia U €ro cBoicTBa. [IpubnmkE€HHbIE BHIYUCIICHUS, MPaBUIa
OKPYIJIEHUSI, IPUKUIKA U OLIEHKA PE3YyJIbTaTa BHIYUCICHUMN.

Crenensp ¢ mnenbiM nokaszatenemM. buanom Herotona. Mcmonb3oBanue nmoaxoasiieiit OopMbl 3amucy JIeHCTBUTEIBHBIX
YUCeN JJIS PEUICHUS MTPAKTUYECKUX 3a]1a4 U IIPEJICTABIICHUS JaHHBIX.

ApudmeTnuecknii KOpeHb HaTypaJIbHOM CTENIEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEIEM U €€ CBOMCTBA, CTENIEHD C ICHCTBUTEIBHBIM MTOKA3ATEIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTuuHble 1 HATYpaJIbHbIE JOrapU(PMBI.

CuHyC, KOCMHYC, TAHI€HC, KOTAHT€HC YHCJIOBOIO0 apryMeHTa. APKCHUHYC, apKKOCHHYC U apPKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxkaecTBa M TOXIACCTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHS. PaBHOCUIIbHBIC YpaBHEHUS U
ypaBHEHUsI-CIeACTBUA. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.

OCHOBHBIE METOJIBI PEIICHUS IEJbIX U APOOHO-PAMOHATBHBIX YPaBHEHUNW M HEPaBEHCTB. MHOTOWICHBI OT OJHOU
IepeMEHHON. JlelleHne MHOrouYjieHa Ha MHOTOWIEH ¢ OcCTarkoM. Teopema be3y. MHOrouneHsl ¢ LEJIBIMU
koapurmentamu. Teopema Buera.

[IpeobpazoBaHus YHCIIOBBIX BBIPAKEHUMN, COACPKAIINX CTETICHU U KOPHHU.

HppanuonansHeie ypaBHeHUs.. OCHOBHBIE METObI PELICHUS] UPPALIMOHATBHBIX YPABHEHUIA.

[TokazarenbHble ypaBHEeHHS. OCHOBHBIE METO/IbI PEILICHHS TTOKA3aTEIbHbIX YPAaBHEHUH.

[IpeobpazoBaHne BRIPAKECHUH, COJIEPKAITUX JIOTaPU(PMBI.



Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IbI pEIICHUS JOTapu(PMUUECKUX YPaBHEHHI.

OcHoBHbBIE TpuroHometrpuueckue Qopmynsl. IlpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUil. PemeHue
TPUTOHOMETPUYECKUX YPABHEHHM.

Pemenue cucreM JMHEHHBIX ypaBHEHMH. MaTpuia CUCTEMBI JIMHEHHBIX ypaBHEHUN. ONpenenurens MaTpuusl 2x2,
€ro reOMETPUYECKUI CMBICI U CBOMCTBA, BBIYMCIICHUE €0 3HAYEHUs, IPUMEHEHUE ONPEACIIATENS IS PELICHUS CUCTEMBI
JMHEWHBIX ypaBHEHUU. PelieHue npukiagHbIX 3a7ad C IMOMOIIBI0 CUCTEMbl JMHEWHBIX ypaBHeHUU. McciemoBanue
MMOCTPOECHHOW MOJENH C MTOMOIIBIO MATPUIL U ONTPEICIUTENCH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAJIbHOW CUTyallMd C IOMOILBIO YpaBHEHUU U HEpaBeHCTB. IIpuMeHneHue
YPaBHEHUI U HEPABEHCTB K PELLICHUIO0 MaTEMaTHUECKUX 3aa4 U 33/1a4 U3 Pa3IMYHbIX 00J1acTell HAYKU U PEaJbHOU KU3HU.

DOyHKUMH U TPaPUKH

®yHKus, cnocoObl 3aaaHus QyHkuu. Bzaumuo oOpatneie pyHkiuu. Komnosunms ¢ynkuuil. 'padux QyHkmm.
DneMeHTapHble peoOpa3oBaHus rpa)uKoB PYyHKIUM.

OOnacTh ompeneneHuss U MHOXeCTBO 3HaueHuM ¢GyHkuuu. Hymu @ynkumm. [IpoMexyTKu 3HAKONOCTOSHCTBA.
Uétapie u Heu€tHbie GyHKuuu. llepuogmueckue ¢yHkiuu. [IpomMekyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl H
MUHUMYMBbI QyHKIMK. Hanbosnbinee 1 HauMeHblee 3HauyeHus: QyHKIMKU Ha TPOMEXKYTKE.

Jluneiinas, kBagpaTuyHas U ApOOHO-TUHEIHAsS QYHKUNUU. DIIEMEHTApHOE HCCIEA0BAaHUE U IOCTPOCHHUE UX TPa(UKOB.

CrenenHast pyHKIMS ¢ HATypaldbHBIM U 11eJIbIM noka3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHs N-
oM creneHu Kak (yHKIUU OOpAaTHOM CTENEHU C HaTypaibHBIM MOKA3aTEIIEM.

[TokazatenpHast U norapudmMuyeckas GyHKIIMH, UX CBOWCTBa U rpaduku. Vcmons3oBanue rpadukoB GyHKIMA A5
pelIeHus] YpaBHEHUM.

TpuroHomeTpruyeckasi OKpy>KHOCTb, OIPE/IETICHUE TPUTOHOMETPUUYECKUX (DYHKIIUIA YUCIOBOTO apryMeHTa.

OyHKIMOHAIBHBIE 3aBUCUMOCTH B PEAJIbHBIX Mpolleccax  sBieHusxX. ['paduku peanbHbIX 3aBUCUMOCTEI.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs MOCIe0BaTeIbHOCTEH. MeToa MaTeMaTHueCKOH UHIYKIMH. MOHOTOHHBIE
U OTpaHUYEHHbIE MOCIEAOBATENbHOCTU. VICTOpUS BO3ZHUKHOBEHUSI MAaTEMAaTHYECKOIO aHalIM3a KaK aHaiu3a OECKOHEYHO
MaJbIX.



ApudmeTrnueckas ¥ reoMeTpuueckas mporpeccuu. beckoHeuHo yObIBaroiasi reoMmerpuueckast mporpeccusi. Cymma
OECKOHEYHO YOBIBAIOIIEH I'€OMETPUYECKON mporpeccud. JIMHEWHBIA M 3KCHOHEHIMaIbHBIM pocT. Yucno e. @opmyia
CJIOKHBIX ITPOLIEHTOB. VICIionp30BaHne MPOrpecCuy I PELIEHUS PEATIbHBIX 3a/1a4 IIPUKIIAJHOTO XapaKTepa.

HenpepoiBable QyHKIMM U uX cBoicTBa. Touku paspbiBa. AcUMOTOTHI TpadukoB (yHkuuii. CBoicTBa (PyHKIUN
HEIPEPHIBHBIX Ha OTpe3ke. MeToa MHTEPBAJIOB JUIsl pelieHust HepaBeHCTB. [IpruMeHeHre CBOMCTB HENPEPBIBHBIX (DYHKIIHIMA
JUISL PELIEHUS 3a/1a4.

[lepBasg u BTOpas mpou3BoAHble QyHKUIUHU. OmnpenesieHue, FreOMETPUUECKU U (PU3MYECKHI CMBICI MPOU3BOIHOM.
VYpaBHeHHE KacaTeabHOU K rpaduky QyHKIUU.

[TpousBoHbIe r1eMeHTapHbIX GyHKUKN. [Ipon3BogHast CyMMBL, TPOU3BEIEHNUS, YACTHOTO U KOMIIO3UIIUH (DYHKIIUHA.

MHoskecTBa M JIOTHKA

MHoOk€eCTBO, onepaluy HaJ MHOXKECTBAaMU M MX CBOMCTBA. /narpammel Jitniepa—BenHa. [IpuMmeHeHne TeopeTuko-
MHO>KECTBEHHOT'O aIllapaTta JJjisi ONMHUCAHUS PEANbHBIX MPOIECCOB U SIBJIEHUH, NMPU PEIICHUM 3a/1ad U3 JIPYTUX y4eOHBIX
IIPEAMETOB.

Omnpenenenue, TeopemMa, CBOMCTBO MAaTeMaTHYECKOro OOBEKTa, CIIEJACTBUE, JI0Ka3aTeIbCTBO, PAaBHOCHIIbHBIC
YpaBHEHUS.

[INTAHUAPYEMBIE  PE3VJIBTATBI OCBOEHMA  YYUEBHOI'O KYPCA  «AJITEBPA WU HAYAIJIA
MATEMATHYECKOI'O AHAJIM3A» (YIJIYBJIEHHBIM VPOBEHL) HA YPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTh TPAKIAHCKOMN TMO3ZHUIIMU 00YUYaIOIIErocsi Kak aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOIO
00111ecTBa, MPECTABICHUE O MAaTEMAaTUUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHUU, MPOLECIYD
TPaXIAHCKOTO OO0ITecTBa (BBIOOPHI, OMPOCH U JIPYroe), YMEHHUE B3aUMOJIEHCTBOBATH C COLMAILHBIMU WHCTUTYTaMHU B
COOTBETCTBUH C X (DYHKIMSIMU U HA3HAYCHUEM;

2) IAaTPUOTHYECKOI0 BOCIIMTAHUS:



c(OPMUPOBAHHOCTH POCCUHUCKOMN TPaKIAHCKON MACHTUYHOCTH, YBAXKEHUS K MPOILIOMY U HACTOALIEMY POCCHUICKOM
MAaTEMATHKH, LEHHOCTHOE OTHOLICHHE K JOCTHMKECHHUSIM POCCUUCKAX MAaTEMAaTUKOB M POCCUHUCKOM MAaTEMATHYECKON
IITKOJTBI, MCTIOJIb30BAHME 3TUX JOCTHKEHUHN B APYTHX HAyKax, TEXHOJIOTHX, c(hepax IKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHME JIYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapoja, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO
MOBEJICHUSI, CBSI3aHHOTO C MPAKTUUYECKUM MNPUMEHEHUEM JOCTHKEHUN HAayKH M JESATEIbHOCTBbIO Y4YEHOTO, OCO3HAHUE
JUYHOTO BKJIajJa B TOCTPOCHUE YCTOMUYUBOTO OYYIIEro;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJOYas SCTETUKY MATeMaTHYEeCKHUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pELIEHU, pacCykAEHUN, BOCIPUUMYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3JIMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHS NMPUMEHATh MaTEeMaTUUYECKHE 3HAHUSA B MHTEpecax 3J0pOBOro U Oe3omacHoro obpasa
JKU3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 37I0POBBIO (3I0pOBOE MUTaHUE, COAJAaHCUPOBAHHBIA PEKUM 3aHATHH H
OTHbIXa, pEryispHas ¢u3nueckass aKTUBHOCTH), (PU3NUECKOE COBEPIICHCTBOBAHUE TIPU 3aHATUSX CIOPTHUBHO-
03JI0POBUTEIBHOM JEATEIBbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K TpPYJly, OCO3HAHUE IIEHHOCTH TPYAOJIOOMS, MHTEpPEC K paznuHbiM chepam mnpodeccuoHaaIbHOM
JESATEeIbHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW W €€ TPHIOKCHHUSIMHU, YMEHUE COBEpIIATh OCO3HAHHBIM BBHIOOp OymyIiei
npodeccu M peayn30BBIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTHYECKOMY
00pa30BaHUI0 M CaMOOOpPA30BAHUIO HA MPOTSHKEHUH BCEM JKU3HU, TOTOBHOCTh K AKTMBHOMY Y4YacTHIO B PEIICHUU
MPAKTUYECKUX 3a/1ad MaTeMaTUYECKONW HAMpPaBICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

c(hOPMHPOBAHHOCTh AKOJOTUYECKON KyIbTYPhI, TIOHUMAHHUE BIIMSHHUS COIMAIBHO-YKOHOMHUYECKUX MPOIIECCOB Ha
COCTOSIHME TIPUPOTHON U COIMAIBHON CPEJbl, OCO3HAHUE TJI00ATLHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM, OPUESH TaIHsI
Ha NMPUMEHEHNE MaTeMaTUUECKUX 3HAHUH IS pEIIeHUs 3a71a4 B 00JIaCTH OKPYKAIOIIEeH Cpe/ibl, IJTAHUPOBAHUE TTOCTYIKOB
Y OLIEHKHU X BO3MOXHBIX MOCIEACTBUI AJI1 OKPYXKAIOIIEH CPEbL;

8) neHHOCTH HAYYHOI'O ITO3HAHMSA:



c(OpPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN
NPaKTUKH, MOHMMAaHHWE MAaTeMaTH4YeCKOW HAayKh Kak cQepbl YelOBEUYECKOW EeATEIbHOCTH, JTaloB €€ pa3BUTUA H
3HAYMMOCTH ISl Pa3BUTHS TUBUIIM3ALMH, OBJIAJICHUE S3bIKOM MAaTEMATUKU U MATEMATHYECKOU KYJIbTYPOU KaK CpeICTBOM
NO3HaHUSI MHpa, TOTOBHOCTh OCYLIECTBJISATh HMPOEKTHYID M HCCIEIOBATEIbCKYIO JAEATEIbHOCTh HHIWBHUIYAJIBHO U B
rpymIe.

METAIIPEJMETHBIE PE3YJIBTATBI

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS

ba3oBble jioruyeckue aeiicTBusI:

BBISIBIISAITh M XapaKTEPU30BATh CYIIECTBEHHbIC MPU3HAKU MAaTEMAaTHUUYECKUX OOBEKTOB, MOHSATHH, OTHOIICHUN MEXKITY
MOHATUSIMHU, (OPMYJIUPOBATH OIpPEACIICHUS TMOHATUN, YCTAHABIMBATH CYIIECTBEHHBIM MPHU3HAK KiIacCUpUKAIINH,
OCHOBaHMS U1 0000IICHNS ¥ CPAaBHEHHS, KPUTEPUHU TTPOBOIMMOTO aHAJIHN3a;

BOCIIPUHUMATh, (POPMYITHPOBaTh U MPEOOPa30BBIBATh CYKIACHHS: YTBEPAUTEIBHBIE U OTPUIATEIbHBIC, CIUHUYHBIC,
YaCTHBIE U 00IIKE, YCIOBHBIE;

BBISIBIIAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpEYMs B (paKTax, IAHHBIX, HAOTIOACHUSX U
YTBEPKIICHUSIX, TIPEIIaraTh KPUTEPUH TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUHH;

JenaTh BBIBOALI C HKCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX W WHIYKTUBHBIX YMO3aKITIOUCHHH,
YMO3aKJIFOUCHUH 110 aHAJIOTUH;

MPOBOJIUTH CAMOCTOSITEIPHO JIOKA3aTeIhCTBA MATEMATHUYECKUX YTBEPXKIACHUN (MpsIMbIE W OT MPOTUBHOTO),
BBICTPAWBATh ApPTyMEHTAIUIO, TPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KJICHUS U BHIBOJIBL;

BBIOMpATH CMOCOO permieHust yueOHOUW 3amadyu (CpaBHUBATh HECKOJIBKO BapHMAHTOB PEIICHUS, BHIOMpaATh HauOoiiee
MOIXOJISIIIIAN ¢ YI€TOM CaMOCTOSITEIIEHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBrbIe ucciaeaoBareabCKHe AeiicTBUA:

WCITOJI30BATh BOTPOCKHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT MO3HAHMS, (POPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIINE
MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, APTYMEHTHPOBATH CBOIO
MO3ULIMI0, MHCHHUE;



IPOBOJUTH CaMOCTOSITENIBHO CIUIAHWPOBAHHBIM 3KCIIEPUMEHT, HCCIEAOBAHUE IO YCTAHOBJIEHUIO OCOOEHHOCTEU
MaTeMaTHYECKOro 0OBEKTa, SIBICHUS, MMPOIECCA, BHISIBICHUIO 3aBUCUMOCTEN MEXKTy 0ObEKTaMHU, BICHUSMHU, MPOIECCAMU;

CaMOCTOATENLHO  (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI IO pe3yJabTaTaM IMPOBEAEHHOTO HAOIOICHUS,
UCCJIEIOBAHMUSI, OLIEHUBATH IOCTOBEPHOCTh MOJYYEHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 0000IICHHUI;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMpOIlEcca, a TAKXKE BBIIBUTATh MPEIIONIOKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pa6ora ¢ undpopmaumeii:

BBISIBIIATD Je(hUIIUTHI HHGOPMAIINH, TAaHHBIX, HEOOXOAUMBIX JIJIs OTBETA Ha BOMPOC U JIJISl PEIICHUS 3a/1a4K;

BBIOMpaTh HMHGOPMAIMIO W3 HUCTOYHUKOB PA3JIUYHBIX THUIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPHPETUPOBATH MHGOPMAIIMIO PA3IUYHBIX BUIOB U (POPM Ipe/ICTaBICHNUS;

CTPYKTYpUpOBaTh HH(MOPMALIHIO, TPEACTABIATh €€ B pa3IUYHBIX (POpMax, HIUTIOCTPUPOBATH rpaduUueCcKH;

OIICHUBATh HAAEKHOCTH MH(DOPMALIMK IO CAMOCTOSITEILHO CPOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIIPUHUMATh U (OPMYIMPOBATH CYXACHUS B COOTBETCTBHMU C YCIOBUSMHM M LEISIMU OOILEHHUS, SCHO, TOYHO,
I'PAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX U IIMCBMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PELICHUs 3a/1a4H,
KOMMEHTUPOBATH ITOJy4YECHHBIN pE3yJIbTarT;

B XOJ€ OOCYXJEHHUs 3aJlaBaThb BOIPOCHl MO CYIIECTBY OOCYXIaeMOl TeMbl, MpoOJEeMbl, pelIaeMon 3aaaud,
BBICKA3bIBATh UJEH, HALICJIEHHBIE HA TIOMCK PEUIECHUs, COITOCTABIATh CBOM CYKJICHHS C CYKJICHHSAMHU APYTUX YYaCTHUKOB
nuanora, oOHapyXMBaTh pa3iMude M CXOJCTBO IMO3ULUN, B KOPpPEeKTHOU (opme (GopMylInpoBaTh pa3HOTrIacHs, CBOU
BO3PAKECHMUS;

NPEJCTaBISITh PE3yNbTaThl PEHICHUs 3a/ayd, SKCIIEPUMEHTA, WCCIeOBaHUs, MPOEKTa, CAMOCTOATEIBHO BHIOUPAThH
dbopmar BBICTYIUIEHHS C YYETOM 3a/1a4 MPE3EHTALUN U OCOOEHHOCTEHN ayIUTOPUH.

PeryasiTuBHbIE YHUBEPCAJbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:



COCTaBJISATh IUIaH, AJTOPUTM PEIICHMS 3aJlauyd, BBIOMpATh CIOCOO PELICHUS] C YUYETOM HMEIOLIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM MH(GOpMAITUH.

CaMOKOHTPOJIb, SMOLUMOHAJbHBIH HHTEJJIEKT:

BJIaJICTh HaBBIKAMH II03HABATCIBLHOM pedIeKCHMM KaK OCO3HAHHUSA COBEPIIAEMBIX ACHCTBHM M MBICIUTEIbHBIX
MIPOIIECCOB, MX PE3YyJbTAaTOB, BIAJETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS IIpoliecca M pe3yJjibTara penieHus
MaTeMaTU4YECKOM 3a4a4u;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUH 3a/1a4l, BHOCUTh KOPPEKTUBBI B ACSATEILHOCTD Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OIMOOK, BBISIBICHHBIX TPY/IHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3yJbTaTa LETU M YCJIOBHUSM, OOBSCHATH MPUYHMHBI JOCTHXKEHUS WM HEIOCTHUKCHUS
pe3yNbTaTOB JIEATEILHOCTH, HAXOJAUTh OITHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY ONBITY.

CoBMecTHasl 1eSITEJIbHOCTD:

MOHMMATh M UCIOJIL30BaTh MPEUMYIIECTBA KOMAaHIHOW U UHAUBUYyaTbHON pabOTHI MPU pElICHUH YYEOHBIX 3ajad,
NPUHUMATh 1IeJh COBMECTHOM JESTEIBHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON pabOThI, pacrpencisTh BUIbI
paboT, ToroBapuBaThCs, 00CYKIATh MPOIECC U PE3yabTaT PaboThl, 0000IIaTh MHEHHS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TpPyHHoBBIX (opmax padboTel (0OCykIeHHsS, OOMEH MHEHHUH, «MO3rOBbI€ IUTYpMb» U HWHBIE),
BBITIOJTHSTH CBOKO YacTh pabOThI M KOOPJAMHUPOBATH CBOM JACHCTBUS C IPYTMMHU YICHAMHU KOMAaH/bI, OLIEHUBATh Ka4€CTBO
CBOETO BKJIaJla B OOITUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBUS.

HPEIMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOydaromuiics MOMYyYUT CIEAYIOIIME MPEIAMETHBIC PE3YyIbTaThl MO OTIACITHHBIM
TeMaM pabouelt mporpaMmbl y4eOHOTO Kypca « Anredpa u Hadajla MaTEMaTHIECKOTO aHATN3ay:

Yucjaa 1 BbIYUCJIEHHUA:

CBOOOJIHO OIEPUPOBATh MMOHATHUSMU: PAIMOHAIBHOE YHCIIO, OECKOHEUHas TMepuoAuYecKas ApoOb, MPOICHTHI,
VPPalHOHAIBHOE YUCIIO, MHOYKECTBA PALIMOHAJIBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb AEUCTBUTEIBLHOIO YHUCIIA;

MPUMEHSATh IPOOW W TPOIEHTHI JJIS PEIICHUs TPUKIAIHBIX 3a7ad W3 Pa3IMYHbIX OTpaciedl 3HAHWA W PeabHOU
J)KU3HU;



IPUMEHATH MPUOIMKEHHBIE BBIYMCIEHUS, IPABUIIA OKPYTJIEHUS, IPUKUAKY U OLEHKY PE3YJIbTaTa BHIYMCICHUI;

cBOOO/IHO OMEpUPOBATH MOHSATHEM: CTEMEHb C IEIBbIM IOKa3aTeJeM, HCIOIb30BaTh MOAXOISAIIYI0 (OopMy 3amucH
JNEUCTBUTEIBHBIX YACEII JUISl PEIICHUS TPAKTUYECKUX 3a/1a49 U MIPEIACTABIICHNS JaHHBIX;

CBOOOJTHO OMEPUPOBATH MOHATHEM: apU(PMETUUECKUI KOPEHb HaTypalibHON CTENEHHU;

CBOOOJTHO OTNIEPUPOBATH MOHATHUEM: CTETICHD C PAIMOHAIBHBIM [TOKA3aTENIEM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JIOTapu(pM YHCIa, TECATUUHBIE U HaTypalbHbIE JIOTapU(PMBL;

CBOOOJTHO OIEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCJIOBOTO ApryMEHTa;

OIEPUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHUCIOBOTO apryMEHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH MOHITUSMHU: TOXKIECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCWIIbHBIE YPABHEHUSI U YpaBHEHMUSI -
CJIEACTBHUSI, PABHOCUJIbHBIE HEPABEHCTBA,;

IPUMEHSATH PA3IMYHbIE METO/bl PEIIECHUSI PAMOHAIBHBIX U APOOHO-pAallMOHATIBHBIX YPaBHEHUM, TPUMEHATh METOA
WHTEPBAJIOB JUIS PELICHUS HEPABEHCTB;

cBOOO/IHO ONEPUPOBATH MOHATHSIMHU: MHOTOUYIEH OT OJHOM MEepeMEHHOW, MHOTOWIEH C LEeNbIMU KO3 (UIIUEHTaMH,
KOPHH MHOTOWIEHA, IPUMEHSThH JEJIEHNE MHOTOWIEHA Ha MHOTOYIEH C OCTATKOM, TeopeMy be3y m teopemy Buera mis
peLIeHns 3a1a4;

CBOOOJHO OMEPUPOBATH MOHATUAMM: CUCTEMA JIMHEWHBIX YPAaBHEHUM, MaTpHIla, ONPEACIUTENIb MATPULIBI 2 X 2 U €ro
TE€OMETPUYECKUN CMBICH, HCIIOJNB30BAaTh CBOMCTBA ONpENENuTeNs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYEHUs, NMPUMEHSTH
ONPENEIIUTENN IS PEIIEHUSI CUCTEMBI JIMHEVHBIX YPABHEHHUM, MOJEIMPOBATh PEATIbHBIE CUTYyalMU C IIOMOILBIO CUCTEMBI
JIMHEWHBIX YPAaBHEHUM, UCCIEA0BATh NOCTPOCHHBIE MOJEIN C MOMOLIBIO MATPHIl U ONPEACIUTENEH, HHTEPIPETUPOBATH
MOJTYYEHHBIN PE3YJIbTAT;

MCITOJIb30BATh CBOMCTBA JACHCTBUI C KOPHIMU JJIs TPeoOpa30BaHMs BBIPAKEHUN;

BBITNOJIHATH PE0OPa30BaHMsI YUCIOBBIX BBIPAXKEHHM, COIEPIKALMX CTENCHH C PAllMOHAIBHBIM ITOKa3aTelleM;

WCITIOJIb30BATh CBOMCTBA JIOTapr(pMOB /IS TpeoOpa30BaHus JTOTapU(HMUUECKIX BHIPAKCHHI;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: UPPALIMOHANIbHBIE, TOKA3aTENbHbIE U JOrapu(pMUUYECKUE YPaBHEHUS, HAXOIUTh
UX PELICHUS C TOMOIIBI PABHOCHIIBHBIX NIEPEXO/IOB UIIM OCYIIECTBIISASA POBEPKY KOPHE;

IPUMEHATH OCHOBHBIE TPUTOHOMETpHUECKHE (POPMYIIbI A IpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOO/IHO OIMEpPUPOBATH MOHATHEM: TPUTOHOMETPUYECKOE YpaBHEHHE, NMPUMEHSATH HEOOXOIUMBbIE (POPMYIBI IS
pelIeHus OCHOBHBIX THUIOB TPUTOHOMETPUUYECKUX YPaBHEHHI,

MOJICJIMPOBATh pealibHble CUTYallMd Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS, ypaBHEHHUS, HEPABEHCTBA IIO
YCIIOBUIO 33J]a4M, UCCIIEOBATh IOCTPOEHHBIE MOJIENIN C UCIIOIb30BAHUEM arrapaTa ajareOphl.

DOyHKUMHA U TPapuKu:

CBOOOJIHO OMEpPUPOBATh MOHATHSAMH: (QYHKIHSA, CHOcoObl 3afaHust (YHKIMH, B3aUMHO OOpaTHbIE (PYHKIIHH,
KOMITO3ULIMS PYHKIUH, TpaduK (YyHKIKHU, BBIIOJIHATH 3J€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (PYHKIIHIA;

CBOOO/IHO OIEpPUPOBATh MOHATHUSAMH: O0JIACTH OINpPEAENICHUS M MHOXKECTBO 3HAa4eHMH (yHKUMHU, HyIH (QyHKLUH,
IPOMEXYTKH 3HAKOTIOCTOSIHCTBA;

CBOOO/IHO OIEpPUPOBATH MOHATHAMH: UYETHbIE M HEUETHBIE (DYHKLIMU, MEPUOAUMYECKHE (PYHKIMH, MPOMEKYTKH
MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMbl U MUHUMYMBI (YHKIMH, HaunOoyblllee W HAaUMEHbIIEEe 3HAYCHHE (PYHKIMH Ha
IPOMEXKYTKE;

CBOOO/IHO OINEpPUpPOBaTh MOHATUSAMU: CTENEHHas (QYHKIMS C HaTypaldbHbIM M II€JIbIM [OKa3aTelieM, Trpaduk
CTENEHHON (DYHKIIMU ¢ HATypaJbHBIM U IEIBbIM TOKa3zareneM, rpaduk KopHsS N-Ooi CTeneHW Kak (DYHKIMH OOpaTHOM
CTETICHH C HATYpaJIbHBIM MOKa3aTeleM;

ONEepPUPOBATh TMOHATHAMH: IUHEHHAs, KBaapaTuyHas W APOOHO-IMHEHHAs (QYHKIHMU, BBIIOJHATH JJIEMEHTapHOE
WCCJIEIOBAaHNE U TTOCTPOCHUE UX IpauKoB;

CBOOOJTHO OTMEPUPOBATH TOHITHSAMU: TOKa3aTeabHas W JorapudmMuueckas (QYHKIIMH, UX CBOMCTBA U Tpaduikwy,
UCIOJIb30BaTh UX IpadUKH JIsl peUICHUs YPaBHEHMUIA;

CBOOOJIHO OIEPHPOBATh TMOHATHUSAMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTh, OMPEICICHUE TPUTOHOMETPUICCKUX
(GyHKUIMIA YUCIOBOTO apryMEHTa;

UCIOJNB30BaTh rpaduku (pyHKUUN IS MCCIIEIOBAaHUS MPOLIECCOB W 3aBUCUMOCTEN MPH PEIEHUH 3a/ad U3 JAPYTuX
y4€OHBIX MPEAMETOB U PEATLHON KU3HH, BBIPAXATh (DOPMYJIaMH 3aBUCIMOCTH MEXy BETUUMHAMU;

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeETHUecKas U TeoMeTpuyecKas Mporpeccusi, OECKOHEUHO yObIBarouas
reOMETpUYECKass NPOrpeccusi, JUHEMHBIA M SKCIOHEHLMAIBHBIA pPOCT, (QOopMyJia CIOXKHBIX IPOLEHTOB, HMETh
IPEJCTaBICHUE O KOHCTAHTE;



UCITIOJI30BATh IPOrPECCHH ISl PELICHUS PEAbHBIX 3314 PUKIIATHOTO XapaKTepa;

CBOOOJHO ONEpUPOBATh NOHATHAMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUs TOCIIEJ0BATEIBHOCTEW, MOHOTOHHBIE U
OTpaHUYEHHBIE IOCIIEIOBATEILHOCTH, IMOHUMATh OCHOBBI 33apOXKJICHHUS MATEMATHYECKOrO0 aHajln3a Kak aHalu3a
OECKOHEYHO MaJbIX;

CBOOO/IHO ONEPUPOBATH NOHATHUSMHU: HENPEpbIBHbIE (DYHKLMH, TOYKH pa3pbiBa rpapuka (QyHKIUH, aCUMITOTHI
rpaduka QyHKINH;

CBOOOJHO OIEpUPOBATh MOHATHEM: (YHKLHS, HENpEpbIBHAs HA OTPE3KE, MPUMEHATH CBOWCTBA HEMPEPBIBHBIX
(GYHKIMH 115 perieHus 3a1ay;

cBOOO/IHO OIEPUPOBATh MOHATUSIMU: TIEpBast U BTOpasi MPOU3BOJHbIE (YHKIMH, KacaTeJabHas K rpaduKy QyHKIUHY;

BBIUUCIIATh MPOU3BOAHBIE CYMMBbI, IPOU3BEJICHUS, YACTHOTO M KOMIIO3ULMU JIBYX (PYHKIMH, 3HATH IPOU3BOJHBIC
AJEMEHTAPHBIX (PYHKIUNA;

UCITI0JIb30BaTh TEOMETPUUECKUN U (PU3UUECKUI CMBICI TPOU3BOAHOM ISl pELICHUS 3a]1ay.

MHokecTBa M JIOTHKA:

cBOOO/IHO OIEPUPOBATH MOHATUSIMU: MHOYKECTBO, OTIEpALIUN HAJl MHOYKECTBAMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN arnapaT JiJIsl ONMCAHUs peajbHbIX MPOLIECCOB U SIBJICHUH, MPU PELICHUN
3a/1a4y U3 APYrux y4eOHbIX MPEIMETOB;

CBOOOJHO ONEPHUPOBATH MOHATUSAMU: OIpPEJECICHHE, TEOPEMa, YpaBHEHHE-CIIEJCTBUE, CBOMCTBO MaTeMaTHYE€CKOIrO
00BEKTa, 10Ka3aTeIbCTBO, PABHOCUJIbHBIC YPABHEHUS 1 HEPABEHCTBA.

TEMATUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosanuecTBouacos DJIeKTPOHHbIE
Ne HaumenoBaHnuepasae/ioB u
(uudpossbie)
n/m TeMIPOrpaMMbl Bcero Kourpoabnbiepaborsl  IIpakTnueckuepadoTsl

o0pa3oBaTe/ibHBIEPECYPCHI

MHO0XecTBO NEHCTBUTENBHBIX
1 qucerl. MHOTOYJIEHEL. 24 1

PanmonaneHble ypaBHEHUS U




HEPaBEHCTBA.
CucTeMbUITMHEMHBIXYpaBHEHU I

Oynkiuun u rpapuku. CreneHnas

2 12 1
(GyHKLUS C LEIBIM ITOKa3aTeneM
Apudmerndeckuii KopeHb N-0it

3 CTETEHH. 15 1
HppanmonansHbleypaBHEHUS

4 [TokazarenbHasspyHKITHS. 10 1
[TokazarenbHbICypaBHEHUS

5 JlorapudmuueckasipyHKIUs. 18 1
JlorapudmuueckrueypaBHEHUS

6 TpUroHOMeTpUYECKUEBBIPAKCHHS 99 1
U ypaBHEHHS

7 ITocienoBaTeIbHOCTH U 10 1
porpeccuu

3 HenpeppiBHbIe yHKIINH. 20 1
IIpownsBoaHas

9 [ToBTOpenue, 06001IIEHNE, 5 2
CUCTeMaTHU3alUsI3HAHU T

OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KouanuecrBouyacos
Ne Haramzy  DjeKTpPOHHbIeHU(PPOBHIEO
n/n Temaypoxa Bcero Kontporbuviep — Hpaxriiec YyeHH s Opa3oBarejibHbIepecypchl
adoThI KHepadoThl
1 [[MHuOkecTBO, onepariy Hajl 1
MHOECTBAMHU U UX CBOMCTBA
2 JuarpammbiDitniepa-Benna 1
[IpuMeHeHne TeopeTUKO-
3 MHO>KE€CTBEHHOT0 armapara Jyis 1
pelieHus 3a1ad
Panmonaneubie uncna. OOBIKHOBEHHBIC
4 U A€CATUYHBIE APOOU, TPOLIEHTHI, 1
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
Panmonansheie yncna. OOBIKHOBEHHBIE
5) U A€CATUYHBIE APOOU, TPOLEHTHI, 1
OECKOHEYHBIE TIEPUOIUUECKHE 1podu
6 [Tpumenenue apobeii 1 IPOIEHTOB IS 1
pelieHust NpUKIaaHbIX 3a7a4
5 [Ipumenenue apobeii u NPOIEHTOB IS 1
pelieHust NpUKIaaHbIX 3a7a4
JlelicTBUTENbHBIC YHCTIA.
8 PanmonansHbIe ¥ HppaImOHAIBHBIC 1
qucia
9 Apubdmerndeckre onepanuu ¢ 1
JNENUCTBUTENbHBIMU YU CIIAMU
10 Moaynb AEHCTBUTEIBLHOTO YHCIIA U €T 1




CBOMCTBA

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

OcCHOBHBIE METOIbI PELICHUS LENbIX U
JIpOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PEIICHUS LENbIX U
JIPOOHO-pallMOHANILHBIX YPaBHEHUHN U
HEPaBEHCTB

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JNPOOHO-PaLMOHAJIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

15

16

17

MHOrowIieHsl OT OAHOW NEPEMEHHOM.
JleneHre MHOTOWICHA HA MHOTOYJICH C
ocrarkoM. Teopemabesy
MHOrousneHs! ¢ HeTbIMHA
koa¢pdunmentamu. Teopema Bueta

PemennecncreMiIMHEHBIXypaBHEHH

18

19

20

PemrennecncreMiMHEHBIXypaBHEHH I

Marpuia cucTeMsl JTUHEUHBIX
ypaBHeHuH. Onpenenurens MaTpULIbl
2x2, ero TeOMETPUYECKUI CMBICI U
CBOICTBA; BRIYMCIICHHUE €0 3HAYCHHS
Ornpenenurens MaTPHUITHI 2X2, €70
F€OMETPUUYECKHI CMBICI U CBOICTBA;
BBIYMCJICHHE €0 3HAUCHHS

21

[IpuMeneHnue onpenenuTens as




pElIeHUs] CUCTEMBI JIMHEUHBIX
ypaBHEHUI

22

23

24

Pemenne npukiiagHeIx 3a1a4y ¢
IIOMOILBIO CUCTEMBI JINHEUHBIX
YpaBHEHUU

Pemrenne npukiagHeIx 3a1a4 C
MIOMOILIbIO CUCTEMBI JIMHEUHBIX
YpaBHEHUU

KontposbHas padota: "PanronansHbie

YpaBHEHMsI U HEPaBEHCTBA.
CucreMbpUIMHENHBIXypaBHEHUIN"

25

OyHKIHSI, CIOCOOBI 3aaHUs (PYHKITHH.
B3aumno oOpaTHble GYHKITHH.
Kommnozunusdyaximit

26

27

28

I'paduk pyHkunu. dnemeHTapHbIE
npeoOpa3oBanus rpadukoB GpyHKINN

OO6nacTh ornpeJieNeHUus] © MHOXKECTBO
3HayeHuil pyHkuuu. Hynu pyHkuum.
[TpomexyTKH 3HaK MTOCTOSTHCTBA
YérHble 1 HeUETHBIC (PYHKLIUU.
[lepuonnueckue GyHKIUH.
ITpomMexyTKUMOHOTOHHOCTU () YHKIIUU

29

MakcuMyMbl U MUHUMYMBI (DYHKIIHH.
HauOonpiiee 1 HauMeHblllee 3HaYCHNE
(GYHKIHMU Ha TPOMEXYTKE

30

Jluneiinas, KBaapaTudHas U JpOOHO-
nuHerHas QyHKITIU

31

DneMeHTapHOe UCCIIeJOBAHUE U




MOCTpOEHHE TPadUKOB STUX QYHKIUN

32

33

DeMeHTapHOE MCCIICIOBAHUE U
MOCTpOEHHE TPaUKOB STUX PYHKIUN
CreneHs ¢ 1eJIBIM IToKa3aTeaeM. buanom
Hrrotona

34

CreneHsn C LEIBIM IT0Ka3aTeaeM. bBUHOM
Hrrorona

35

36

CrenenHast GyHKIIMS C HATypaIbHBIM U
LeJIbIM ITOKa3aresneM. E€cBoiicTBa U
rpaduk

KonTponbnas pabora: "Crenennas
¢bynkus. E€ croiicta u rpaduk”

37

Apudmernueckuii KOpeHb HATYPATbHON
CTEIIEHU U €ro CBOMCTBA

38

39

40

ApudpmeTnueckuii KOpeHb HaTypaibHOU
CTEIIEHU U €ro CBOMCTBA

[Tpeobpa3oBaHUs YHCIOBBIX
BBIpKEHUH, COIepKAIIUX CTETIEHU U
KOpHH

[TpeoOpazoBanHms YUCITOBBIX
BBIpXKEHUH, COIEPKAIINX CTETICHU U
KOpHH

41

[TpeobOpazoBanHms YUCITOBBIX
BBIPAYKEHHI, COJIEPIKALUX CTETIEHU U
KOpHH

42

HppaunoHansHble ypaBHEHUS.
OCHOBHBIE METO/IbI PELLICHUS
UppalMOHAIBHBIX YPaBHEHHUH




43

WpparnmonaibHble ypaBHEHHUS.
OCHOBHBIE METO/IbI pEUICHUS
HPPALMOHATIBHBIX YPAaBHEHUN

44

HppauunoHanbHble ypaBHEHHUS.
OCHOBHBIE METO/BI PELLICHUS
HMPPALMOHAIIBHBIX YPABHEHUN

45

46

PaBHOCHIIBHBIE IEPEXOBI B PELICHUT
HMPPALMOHAIIBHBIX YPABHEHUN

PaBHOCUIIbHBIE TIEPEXObI B PELICHUH
UppalMOHATIBHBIX YPaBHEHUI

47

PaBHOCHIIBHBIE IEPEXO/BI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

48

49

PaBHOCHIIBHBIE IIEPEXOBI B PELICHUN
MPPALMOHAIIBHBIX YPABHEHUN

CoiicTBa u rpaduk KOpHs N-0if
CTEIEeHH KaK (QYHKIUN 0OpaTHOM
CTEIEHH C HaTypaJlbHbIM [TOKa3aTeIeM

50

CaoiicTBa 1 rpaguk KOpHsI N-oi
CTENEHU KaK QyHKIIMHU 0OpaTHOU
CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM

51

Kontponbnas padota: "CBoiicTBa u
rpaduk KOopHs N-0if cTeneHu.
HppaumnonansusleypaBHeHUS "

52

53

Crenenb ¢ pallMOHAIBHBIM ITOKa3aTEIEM
U €€ CBOMCTBA

Crenenb ¢ pallMOHATBHBIM ITOKAa3aTEIEM
U €€ CBOICTBa

54

CreneHs ¢ paluOHAJIbHBIM ITOKA3aTCIIEM




U €€ CBOICTBAa

[TokazarenpHas GyHKIHS, €€ CBOWCTBA

55
u rpadux
56 Hcnons3oBanue rpaduka GyHKIUN 1715
pelIeHNs] ypaBHEHUM
57 Hcnonb3oBanue rpaduka GyHKIMM 115
peuIeHusl ypaBHEHUI
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
58 METOBI PEIICHUS TTOKa3aTEIbHBIX
YpaBHEHUU
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
59 METO/IbI PeIIEHUs T0Ka3aTEeIbHbIX
ypaBHEHUH
[Toka3zarenpHble ypaBHEeHUS. OCHOBHEIE
60 METO/IbI peIIeHUs MTOKa3aTEeIbHbIX
ypaBHEHUH
[Ipomexxyrounas arrecranus 3a 1
61 nonyroaue: "[lokazarenbHas QyHKIHUS.
[TokazarenbHbleypaBHEHUS"
62 Jlorapudmuncia. CoiictBanorapudma
63 Jlorapudmuucna. CoiicTBanorapudma
64 Jlorapudmuncia. CoiictBanorapudma
65 JecsaTuunbie u
HaTypaJbHbIETOrapu (MBI
66 Jecaruunsie 1
HaTypaJIbHBIETOTapU(HMBI
67 [IpeoOpa3oBaHueBBIpaKEHU,

coJiep KaIuXxJaorapudmpl




68

[Ipeobpa3oBaHUEBBIPAKEHUH,
coziepIKaIXI0rapupMbl

69

70

[IpeoOpa3oBaHUEBBIPAKEHUH,
COZEePIKALTUXIIOTapHPMBI
Jlorapudmuueckas GyHKIUs, €€
CBOWCTBA U TpaduK

71

Jlorapudmuueckas pyHkuus, eé
CBOMCTBa 1 rpaduk

72

73

Hcnons3oBanue rpaduka QyHKIUN IS

peuIeHusl ypaBHEHUI

Hcnons3oBanue rpaduka GyHKIUU A

pelleHus ypaBHEHU N

74

Jlorapudmuueckue ypaBHEHUSI.
OCHOBHBIE METO/IBI PEIICHUS
JorapupMHUUECKUX YpaBHEHUN

75

76

77

Jlorapudmuueckre ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
Jorapu(PMUYECKUX YpaBHEHUM

Jlorapudmmuueckue ypaBHEHUS.
OcCHOBHBIE METOBI PELICHUS
Jorapu(pMUUECKUX ypaBHEHUI

PaBHOCUIbHEIE nepexoabl B pCIICHUU

Jorapu(pMHUUECKUX YpaBHEHUN

78

PaBHOCHIIBHBIE IEPEXOBI B PELIEHUHN

Jorapu(pMUUECKUX ypaBHEHUI

79

KonTponpHas padora:
"Jlorapudmuueckas ¢yHKIIHSL.
Jlorapudmuueckue ypaBHeHHs"




CuHyC, KOCUHYC, TAHT'€HC U KOTAHI'€HC

80 YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTAHI€HC
YHCIOBOTO apryMeHTa

82 ApKCHHYC, apKKOCUHYC U apKTaHI€HC
YHCIOBOTO apryMeHTa

83 ApKcuHyC, apKKOCHUHYC U apKTaHI'€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpy>KHOCTb,

84 OIpezieNIeHuEe TPUTOHOMETPUUECKHUX
(GyHKIMH 9HUCIOBOTO apryMeHTa
Tpuronomerpuueckas OKpy>KHOCTb,

85 oIpeJieIeHue TPUrOHOMETPHUECKUX
(GyHKIMI YMCIOBOTO apryMeHTa

86 OcHOBHBIETpUTOHOMETpUYECKHEHOPMY
JIBI

87 OcHOBHBIETpUTOHOMETpUYECKUEDHOPMY
JIBI

88 OcHOBHBIETpUTOHOMETpUYECKHEHOPMY
JIBI

89 OcHOBHBIETpUTOHOMETpUYECKHEHOPMY
JIBI

90 [Ipeo6pa3oBaHUETPUTOHOMETPUUECKUX
BBIPAKCHU I

01 [IpeoOpa3oBaHUETPUTOHOMETPUIECKUX
BBIPAKECHUIN

92 [IpeoOpa3oBaHUETPUTOHOMETPUIECKUX

BBIPAKCHUI




[IpeoOpa3oBaHUETPUTOHOMETPHUECKUX

93 .
BBIPaKCHU I

94 PemieHneTpuroHOMeTpUIECKUXYpaBHEH
15074

95 PemenneTpuroHoMeTpu4ecKUXypaBHEH
5051

96 PemenneTpuroHoMeTpu4IeCKUXypaBHEH
ui

97 PemenneTpuroHoMeTpu4IeCKUXypaBHEH
15074

08 PerenneTpuroHoMeTpu4ecKuXypaBHeH
ui

99 PemenneTpuroHoMeTpuIeCKUXypaBHEH
15078

100 PemenneTpuroHoMeTpuIeCKUXypaBHEH
15078
KonrtponbHas pabora:

101 "TpPUrOHOMETPUUYECKNE BBIPAKEHUS U
TPUTOHOMETPUUYECKUE YpaBHEHUS"
ITocnenoBaTenbHOCTH, CIIOCOOEI

102 3aJlaHus NOCIeN0BaTeNbHOCTEN. MeTon
MaTeMaTHYeCKON HHIAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC

103 nocJenoBaTenbHOCTH. MicTopus aHanm3a
OECKOHEYHO MaJbIX

104 Apudmernueckasnporpeccus

105 I'eomeTpuueckasnporpeccus

106 beckoneuHOyOBIBarOIIAsTEOMETPHUUECKA




ANPOTPECCHUS

CyMMa GeckoHEYHO YOBIBaromen

107 reOMETPUUYECKOI MPOrpeccuu
JIMHENHBIN U SKCIOHEHIIMATIbHBIA POCT.

108 Yucno e. Dopmyiia CI0KHBIX
IIPOLICHTOB
JIMHENHBIN U SKCIOHEHUMAIIBHBIA POCT.

109 Yucno e. Dopmyrna CI0KHBIX
IIPOLICHTOB
Hcnons3oBanue nporpeccun 1uist

110 peLIeHUs PeANIbHBIX 3a7a4 IIPUKIIATHOTO
Xapakrepa

111 KonrponbHas pabora:
"[TocnenoBaTenbHOCTH U TIpOrpeccHu’”

112 HenpepbiBHBIE QYHKIIMU U UX CBOMCTBa

113 Touka pa3pbiBa. ACUMITOTHI I'paUKOB
byHKIMI

114 CBoiicTBa (DyHKIMI HETIPEPHIBHBIX HA
OTpE3Ke

115 CaoiicTBa (yHKIIHMI HETIPEPHIBHBIX HA
OTpE3Ke

116 MeTto 1 MHTEpPBAJIOB JUIsl pEIICHUS
HEPaBEHCTB

117 MeTo MHTEPBAJIOB JUIsl PEIICHHUS
HEPABEHCTB

118 MeTto MHTEPBAJIOB JUIsl pEIICHUS
HEPABEHCTB

119 [IpuMeHeHne CBOWCTB HEMPEPBHIBHBIX




(GyHKUIMN 1715 pelieHus 3a1a4

[IpumeHeHne CBOMCTB HEMPEPHIBHBIX

120 (GyHKUIMN 1715 pelieHus 3a1a4

121 IlepBas u BTOpas Npou3BOIHbIE
byHKIMH

122 Omnpenenenue, ) )
reOMETPHUYECKUHCMBICITTPON3BOTHOM

123 OHpe,Z[eJIerIe, )
(U3NIECKUHCMBICIIIIPON3BOTHOM

124 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

125 VYpaBHeHHE KacaTeIbHOU K TpaduKy
byHKIIUN

126 [Tpon3BoiHBIEIIEMEHTAPHBIX PYHKITHI

127 [Ipon3BoiHBIEIEMEHTAPHBIX QYHKIIUI

128 ITpon3BosiHast CyMMBI, TPOU3BEICHHUS,
9aCTHOTO ¥ KOMITO3UIIMH (yHKIIHA

129 ITpon3BosHast CyMMBI, IPOU3BEICHHUS,
YaCTHOT'O U KOMITO3UIIMU (QYHKIUH

130 [Tpou3BoaHAs CYMMBI, TPOU3BEICHIS,
9aCTHOTO ¥ KOMITO3UIIMH (QyHKIIAN

131 KonrponsHaspabota: "[IpousBogHas”

132 [ToBTOpenue, 0600MIIEeHNE,
cUCTeMaTu3anus 3HaHuii: "YpaBHeHus"

133 [ToBTOpenue, 0600MIIEHNE,
cucrtemaTtusanus 3HaHuil: "OyHkuun"

134 HToroBasikoHTposbHasipaboTa




135 HToroBasikoHTpoibHasspaboTa 1 1
136 [ToBTOpEHME, 06061ueHvI/Ie, 1
CHCTEMAaTH3alMsI3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME







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

* Maremaruka: anredpa 1 Hayajga MaTeMaTHYECKOTO aHaJlu3a, TeOMETPHSL.
AnrebOpa u Hadasa MaTeMaTH4YecKOro aHainmu3a (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»

* Marematuka. Anre6pa u Hauajga MaTeMaTH4eCcKoro aHanmsa, 10 kimacc/
Mep3znsk A.I'., Homuposckuii J[.A., [TonskoB B.M.; nox penakuueit
[Tononbckoro B.E., O011ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkuinoHepHOE 00I1IECTBO

«3narensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI U YUUTEJIA

1.Anre6pa 1 Havajga MaTeMaTUYECKOTO aHaan3a. MeToanyecKkue peKOMEHJal1H.
10-11 xmaccsl

Astop(s1): Penopona H. E.

2.Anrebpa 1 HayaJla MaTeMaTUYECKOro aHanuza. Jlunakruyeckue Mmarepuansl. 10

kiacc. ba3oBbiii u yriyonénnsiii ypoBuu. (K yue6nuky Anumona 111.A.)



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






