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MNOACHUTEJBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 HauboJsiee 3HAYMMBIX B IPOrpaMMe CpEeIHEro ooiiero oOpa3oBaHUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOPMATUKU, 0OIIECTBO3HAHUS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHON HaykH, KOTopas (opMmyiupyeT cBou
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTo aHalln3a 3aKja/bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPECHHO HCIONB30BaTh WX AJIA JajbHEHIIero oopa3oBaHus U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U pacCykKJaaTh IEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTHYECKOTO
aHanM3a» 00ydYaroIuecs TMOJYYaroT HOBBIM OMBIT PEIICHWs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMH U UX aBTOPAMH.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NEeATEeTLHOCTH, TpeOyIomel TPOJOKUTEIHHOM KOHIIGHTPAllMM BHUMAHWSI,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadalaM MaTeMaTHYeCKOTrO
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANYECKUE JHHUM H3YYalOTCsl Ha MPOTSKEHUH JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JUCHMIUIMH, TAaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMAaTUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia U BBIYMCICHUS» 3aBEpIIAET
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111er0 00pa3oBanus. Ha ypoBHe cpenHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATbHBIX BBIUMCICHHUM, BKIIOYAIOMIMX B C€Osl MCIOJB30BAaHUE PA3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
paloOHANBHBIX M JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palroHaIbHBIX M MUPPAIMOHATBHBIX YHCeN, apu(PMETUUSCKUE OTEpaIiy, a TaKkxKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPaCIIMPEHHIO Kpyra HCHOJB3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaKk HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHero oOmero oOpa3oBaHHUs, IMOCKOJIBKY B KaXIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte OOydaroluecss OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB U CHUCTEM, a Takxke 3ajaad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHasi TUHUS BKIIOYAeT B ce0s Takke (OPMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JalIbHEWIIee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(QQPEKTUBHbIE WHCTPYMEHTBHI Ui pEIIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEN0BATEIbHOCTh U3YUEHN MaTepurana. M3ydeHue cTeneHHoun,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHON KU3HHU TECHO CBS3aHO KaK C MATEMAaTUYECKUM AHAIM30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3Tol coaep:KaTeNbHON JIMHUM HalleJIeH Ha Pa3BUTHE YMEHUMN
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUH, UCTI0JIb30BAHUIO aHAJIOTHiA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyr KaK MATEMAaTHYECKHUX, TaAK U MPHUKJIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CcNOXHBIX (YHKUMHA, OMpEeAensiTh HX HauOOoJbIIMNE W HaWMEHbILNE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MaTEMaTUYECKOTO
aHanm3a CIocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMaTbHO-JIOTHYECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKE U UcKyccTBe. OOyuaromiuecss y3HAIOT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomy BaxHO AaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BaTh €0 JIJISi BBIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPECIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHoM kypce «AnreOpa W Hadajga MaTEMaTHYCCKOTO aHAJIHM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIHUPOBAHUS, KOTOpPHIE MPHU3BAHbI
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTUYECKOT0 aHajii3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAaKTUYECKUX  3a7ad  OOydarluecss  pa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B POIIeCcCe U3YyUEHHUs BCEX TEM yueOHOTO Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHATU3ay.

Ha wm3ydeHme ydeOHOro Kypca «AnreOpa W Hadaja MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KJIACC

Yuciia 1 BbIYMCICHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Apoou. IlpumeHeHue apobGelt W MPOIEHTOB IS
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelicTBuTenbHble 4ucia. PanuoHanbHBIE W UPpAMOHAIBHBIE YHCIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JNEHCTBUTENLHOTO YKcia U ero cBoicTBa. [IpuOnmkEéHHbIE BBIYUCIECHUS, TTpaBUIia
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenelM mnokaszareneM. buHom Hprorona. HMcnosb3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHUCTBUTENBHBIX YUCEIN JJIS1 PELICHUS TPAKTUYECKHUX
3a/1a4 U MPEIACTABICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa U TOXIECTBEHHbIE MpeoOpa3oBaHusA. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUsI M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
peleHrne HepaBeHC CTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIIMOHATIBHBIX YPAaBHEHUHN U
HEPAaBEHCTB. MHOrOWIEHbl OT OJHOW IEepeMEHHOW. JleleHue MHOrowieHa Ha
MHOrowieH ¢ ocrarkoM. Teopema be3y. MHoOrowiessl ¢  LEJIBIMU
ko3 dunmenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanmonanbHbie YpaBHEHHS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3aTtenbHble ypaBHEHHs. OCHOBHBIE METOJBI PELICHMS MOKa3aTeIbHBIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

Jlorapudmuueckue YpaBHEHHUS. OcCHOBHBIE METO/IbI pelieHus
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellieHre TpUroHoMeTpUuIeCKUX YpaBHEHUN.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWI. PelleHne NpUKIAaIHBIX 33a/ad C MOMOIIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEN PEATbHOM CHUTyallMd C IOMOIIBIO
YpPaBHEHUII W HEpaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3M4yHbIX o0JiacTell HayKu U peaibHOU
KU3HU.

@OyHkuuu U rpadpuku

@®yHkus, crnocoObl 3amanus (yHKIuM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTb ompeneneHuss 1 MHOKECTBO 3HaueHU pyHkuuu. Hynu QyHknum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuun. IIpoMexyTku MOHOTOHHOCTHM (PYHKIMU. MakKCUMyMbl U MHUHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W JPOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

@DYHKIMOHAIBHBIE 3aBUCUMOCTH B pealbHBIX Ipoleccax M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas rnporpeccu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH TeOMETPUUYECKON
IIPOTrpeccruy. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. Popmyia Cl0KHBIX
npoueHToB. Mcnonb30BaHWE MPOrpeccMyd ISl  PELICHHs] peajbHbIX —3aaad
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM W HMX CBOWCTBA. TOYKM pa3pbiBa. ACHMNTOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUH 1715 penieHus 3a1a4.

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

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UIIUHN (PYHKIIHIA.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, Teopema, CBONCTBO MaTEMaTHUYECKOro OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

HatypaneHble n nensle yucia. IIpumeHenne npru3HakoB AECIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300paxkeHHe KOMIUIEKCHBIX YHCEN Ha KOOPJAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CJIE/ICTBHSI. PABHOCHIIBHBIE HEPABEHCTBA.

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHATBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKu U peanbHOMN
JKWA3HU, UHTEPIIPETALNS IOJyYEHHBIX PE3YIIbTAaTOB.

DOyHKUMH U TPaPUKH

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

Tpuronometpuyeckue GyHKINH, UX CBOWCTBA U TPadUKH.

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

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
IIPEAMETOB U PEATIbHOM KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

[IpuMeHeHnEe NPOU3BOAHOM I HAXOXKICHUS HAWIY4dlIEero pPEIICHHS B
NPUKIAJAHBIX 3ajadax, JUIsl OINpPEAENICHHs CKOPOCTM M YCKOPEHHs MHpouecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TMepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuMH. [IpaBuna HaxoxIeHus epBOOOPa3HbIX.

WNurterpain. I'eomerpuueckuit CMBICJI VHTErpala. Brruucnenue
omnpenenéHHoro uurerpaia mno ¢popmyne Hotorona-JleiOuuna.

[TpumeHeHne uMHTErpaja s HAXOXKICHUS IUIOMAAEH IUIOCKUX (QUIyp u
00BEMOB T€OMETPUUECKHUX TEIL.

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAaHUE peajbHBIX TPOIECCOB C MOMOLIbI0 U depeHInanIbHbIX
YPaBHCHUM.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA VYYEBHOI'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  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TPpaXKJaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHl W JIPYroe), yMeHHue
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUNUCKON TPAXKTAHCKON HUIEHTUYHOCTU, YBAKECHHS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

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

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PELICHHUM, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
WHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pasza *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, peryispHas (GU3NYecKas aKTUBHOCTH), PU3NUECKOE COBEPIICHCTBOBAHUE
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM JAESTEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HaHUE LIEHHOCTU TPYIOIIOOUs, HHTEpPEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW ¥ €€ MPWIOKEHUSIMHU, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOD
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh M  CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIOOAIBHOTO XapaKTepa dKOJOTHUSCKUX MPOOJIeM, OPUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKW W OOIICCTBEHHOM  MPAKTUKH, TOHHUMAaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3bIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOoM KakK CpEJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJMBUIYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBEISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKKM MaTEMaTHYECKHX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS TIOHATUN, YCTAaHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

BOCIIPUHUMATh,  (opMymupoBaTh H  NIPEOOpa3OBBIBATh  CYXKICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MAaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TTPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYUN;

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JECIyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTYMEHTAITNIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK HCCIEI0BAaTEIbCKUI WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CaMOCTOSITENIBHO CINITAHUPOBAHHBIA 3KCIEPUMEHT, HCCIECIOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTE MaTeMaTHYeCKOTO 00bEKTa, SIBICHUS, MPoIlIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX 1y 00bEKTaMHU, SIBJICHUSMH, IIPOLECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIOACHMS, MCCIEAOBaHUS, OLICHUBAThb  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXKHOE pPa3BUTHE IIPOILIECCA, A TAKKE BBIABUIATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMHU, TAHHBIX, HEOOXOIUMBIX /JI1 OTBETA HA
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHJIIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYPUPOBATh MH(POPMALIUIO, MPEICTABIATh €€ B PA3NUYHBIX (OpMax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSATEIIBHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasiMU  OOLIEHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPELIEHHUs], COMOCTABIATh CBOU CYXIEHUS C CYKICHHUSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapyKMBaTh pa3jiMdve M CXOJCTBO MO3ULMNA, B KOPPEKTHOU (opme
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YIbTAThl PELICHUs 3a1a4M, YKCIIEPUMEHTA, UCCIIEIOBAHMS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4l, BIOUPATh CIIOCOO PEIICHHUS C
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BIAJCTh HABBIKAMH  TIO3HABATEILHON  pedyieKCMH KaK  OCO3HAHMS
COBEpIIAEMbIX JCHCTBUN U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJbTATOB, BIAJCTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTUYECKOW 3a7a4H;

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJauH,
BHOCUTH KOPPEKTHUBBI B JICATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHAsI 1eATEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHur Y4eOHBIX 3a7ad, NTPUHUMATh I€JIb COBMECTHOU
NeSATEeTbHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI pabOT, JAOTOBapUBaThCsA, OOCYXIaTh TMPOIECC U pe3yabTaT paloThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboThl (0OCykneHusi, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W HWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4ueCTBO CBOETO BKJaja B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOydenus B 10 kiaacce oOydaromuiics HOJYYUT CIEIyIOIIHNE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

cBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHATIbHOE YHCIO, OECKOHEYHas
nepuoanyueckas ApoOb, TMPOIEHTHI, HWPPALUOHAIBHOE YHUCIO, MHOXECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATh JpOOM M TPOLEHTHI JUIsl pPEIIeHUs NPUKIAJAHBIX 3alad U3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUOIKEHHBIC BRIYMCIICHUS, IPABUJIA OKPYTIICHUS, IPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJHO OMEpUPOBATh TOHATHUEM: CTENEHb C MENbIM TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
NPaKTUYECKUX 3a]a4 U NPEACTABICHUS JaHHbIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETUUECKUN KOPEHb HATYpPaJIbHOU
CTCIICHU;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

ONEpUPOBaTh MOHATUAMH: APKCHHYC, APKKOCUHYC U apKTAHT'€HC YUCIOBOIO
aprymMeHTa.

YpaBHeHMs U HEPABEHCTBA:

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

OPUMEHATh Pa3jUYHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAIBHBIX ypPAaBHEHWI, NPHUMEHSATh METOJ HWHTEPBAJIOB JJIA PELICHUs
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHAThH
JieJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1ay;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONPENEIUTENb MaTpulbl 2 X 2 M €ro TEOMETPUYECKUH CMBICI,
WCIIOJIb30BaTh CBOICTBA ompenenuTess 2 X 2 s BBIUMCIEHUS €ro 3HAYCHUS,
OPUMEHATh ONPENEIUTENN JUIsl PEUIEHUST CUCTEMBbl JIMHEHWHBIX YpaBHEHUH,
MOJIEJINPOBATh PEaJbHbIE CUTYallUH C OMOUIBIO CUCTEMBI JIMHEWHBIX YPABHEHUM,
UCCJIENOBATh IMOCTPOEHHBIE MOJEIM C IOMOIIBIO MaTpPUIl W OIpPEAEIIHUTEINEH,
MHTEPHPETUPOBATH NOJYUYCHHBIN PE3YINIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHMs YHCIOBBIX BBIPAXKEHUHN, COJEPKAIINX CTETICHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATH MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTENbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
NEPEXOA0B HIIM OCYLIECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHUs
TPUTOHOMETPUYECKUX BBIPAKECHUM;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YpaBHEHHUE,
OPUMEHATh  HEOOXOAuMbIE  (OpPMYJbl  JUI  PELICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHUM;

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDOKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA IO YCIOBHIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE Mpeo0pa3oBaHus rpa)uKoB PyHKIUH;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NEepPUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKLIHUH, MAKCUMYMBbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM TOKa3zareneM, rpapuk CcTeneHHOW (YHKUMHU C HATypalbHBIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEpPUPOBATH MOHATUSIMU: IOKa3aTelbHAas MU Jorapupmuyueckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

CcBOOOJIHO OMNEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTb,
OTpeJieieHre TPUTOHOMETPUUECKUX (PYHKIIMN YHCIIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (YHKUMA JJI  UCCIEAOBAHMS IPOILIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUAMU: apuPMeTHUecKas M TeoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETPUUECKas POTrPeCCHs, TUHEUHBIN 1
HKCMOHEHLIUATIBHBIA POCT, GOpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPEACTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHATUAMHU: MOCIEIOBATEIBHOCTD, CIIOCOOBI 3a/1aHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINH, aCUMIOTOTHI rpaduka QyHKINHY;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpE3Ke,
IPUMEHATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 17151 peLIeHMs 3a/1a4;

CBOOO/IHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIE
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATh MPOU3BOJHBIE CyMMBI, MPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOIHO  OMNEpHpPOBaTh  TMOHSATHUSMHU: MHOXECTBO, ONEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH arnmapar Jjisl OMUCaHUsI pealbHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO O0BEKTA, JOKA3aTEIIbCTBO, PABHOCUIIHHBIE
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:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelIeHus 3a1a4, IPUMEHSTh
anroput™m EBkina;

CBOOOJIHO OMEpUpPOBATh MOHATHEM OCTaTKa IO MOJIYJI0, 3alUChIBAaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CcBOOOIHO ONEpUPOBATH MOHATHUSAMHU: KOMIUIEKCHOE YHCJIO UM MHOXXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUYECKOM (popMe, BBINOJIHATH apU(PMETUUECKHE ONEpal C HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJTHO OTEPUPOBATH MOHATHSIMHU: HUPPAIIMOHAIBHBIE, MMOKa3aTeIbHBIC H
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHATUSIMU: CUCTEMA U COBOKYIMHOCTh YPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAIBHBIE, II0Ka3aTeJIbHbIE,
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 CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIPAKCHUS, YPAaBHCHHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBUIO 3aJa4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

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

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIMU JJIS MOJEIMPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMN HEMPEPHIBHON Ha
OTPE3KE;

WCMOJIb30BaTh MPOU3BOAHYIO JJIs HAXOXKIACHHS HAWIIYUIIEro PEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJUTh MEPBOOOPA3HBIC AIIEMEHTApHBIX (YHKIUNA ¥ BBIYUCIATDH
uHTerpan no popmyne Herotona-JleliOnua;

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

UMETh MpPEJCTaBIICHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUU Ha TpHUMEpe
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4yd, B TOM YHUCIIE COI[MATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosnun4yectBo 4yacos
Ne HaumeHoBaHue pa3/iesioB U TeM
Kourposbnbie IIpakTHyeckue
n/n MPOrpamMmbl Bcero
padoThI padoThI
MHO0k€eCcTBO 1€ CTBUTENIBHBIX
gucesl. MHOTO4ICHBI.
1 PannonanbHble ypaBHEHUS U 24 2 1
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
YpaBHEHUU
9 ®ynkuuu u rpagpuku. CreneHHas 12 1 1
(YHKIMS C LEIbIM ITOKa3aTeleM
Apudmerndeckuii KopeHb N-0it
3 crenenu. ppanroHanbHbIe 15 1 1
ypaBHEHUS
I1 :
4 oKazarenbHast PyHKIUS 10 1 1
[TokazarenbHbIEC YpaBHEHUS
5 Jlorapudmuueckas QyHKIHUS. 18 1 1
Jlorapudmuueckre ypaBHeHUs
5 TpuronomeTpruyecKkue BeIpaXXKeHUS U 29 1 1
ypaBHEHUS
7 [TocnenoBaTenbHOCTH U IPOTPECCUM 10 1 1
8 HenpepriBable QyHKINN. 20 1 1
IIpownsBoaHas
9 [ToBTOpenwue, 06001IEHNE, 5 2
CUCTEMAaTH3alMsl 3HAaHUH
OBIIEE KOJIMYECTBO YACOB I1O0
- 136 11 8

[TPOI'PAMME




11 KIIACC

KoaudecTBO 4acoB

Ne HaumeHoBaHue pa3/iesioB U TeM
Kontpoabusbie IIpakTuueckue
n/n MPOrpamMmbl Bcero
padoThI padoThI
UccnenoBanue GyHKINM ¢
1 . 22 2 1
MOMOIIBIO TTPOM3BOTHON
2 ITepBooOpasHast 1 HHTETpaI 12 1 1
I'paduku TPUTOHOMETPHUUECKUX
3 ¢ynkuunii. Tpuronomerpuueckue 14 1 1
HEpaBEHCTBA
4 HppanmonansHble, OKa3aTeNbHbBIE U 24 1 1
norapuMuUecKre HEpaBEHCTBA
KommiekcHbie uncna 10
HatypanbHble 1 nienpie yrncia 10

CucreMsl pallioHaIbHBIX,
7 HUPPALMOHATBHBIX ITOKA3aTEIbHBIX U 12 1 0
JOTapu(PMHUECKUX yPaBHCHUIN

8 3amaun ¢ mapaMeTpamu 16 1
9 [ToBTOpEHwMe, o606meHI:Ie, 16 2
cucreMaTtni3ania 3HaHUN
OBIIEE KOJIMYECTBO YACOB I10 136 11 5

I[TPOTPAMME




IHHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTshI

IIpakTHYeckue
padoThI

MHO)€eCTBO, OIepaly Hajl
MHOKECTBAMHU 1 MX CBOMCTBA

Huarpammsl Ditnepa-Benna

IIpuMeHeHne TeOpPETUKO-
MHO>KECTBEHHOT'O anmapara s
peuieHus 3ana4y

PanmonannHBIC YKCHA.
O6I)IKHOBCHHI)I€ " OCCATUYHBIC
IpoOH, TIPOIIEHTHI, OECKOHECYHBIC
MEPUOANYECKHE IpodU

BxoaHo# MOHUTOPHHT

[Ipumenenue apobeii u
MPOLIEHTOB JUTS PEIICHHS
MPUKIIAJHBIX 3314

[Ipumenenue apobeii u
MPOLEHTOB JJIs1 pELICHUS
MPUKIAAHBIX 3a1a4

10

JlelicTBUTENbHBIC YHCTIA.
ParmonanbsHbie
HWppalMOHAIIbHBIC YKCIIa

Apudmernueckue oneparum ¢
JNENCTBUTEIBLHBIMU YUCIIAMHU
Mopynpe AeCTBUTEIBHOTO
YHUCJIa U €r0 CBOWCTBA

11

[TpubmmxE€HHBIC BEIYUCIICHNUS,
MpaBuiia OKPYTJIEHUS, TPUKHUIKA
U OLICHKA pe3yJbTara
BEIUHCIIEHUH

12

OcHOBHEBIE MCTOJbI pCHICHUSA
LETBIX U APOOHO-pAIMOHATBHBIX
YpaBHEHUI U HEPABEHCTB

13

OCHOBHBIE MCTObI pCHICHUS
OCIbIX U I[pOGHO-paLII/IOHaJIBHBIX
YpaBHEHUI U HEPABEHCTB




14

OCHOBHBIE METO/IbI pELICHUS
LENBIX U JPOOHO-PAMOHATBHBIX
ypaBHeHul 1 HepaBeHCTB (I1)

15

MHOro4ieHsl OT OAHOM1
nepeMeHHou. Jlenenue
MHOT'0O4JIeHa Ha MHOTOYJIEH C
octatkoM. Teopema besy

16

17

MHoro4ieHsl ¢ LEeIbIMU
kodpunmentamu. Teopema
Buera

Pemienue cuctem JTMHEHHBIX
ypaBHEHUH

18

Pemenue cucremM TUHENHBIX
YpaBHEHUU

19

Martpuua cucTemMsl JIMHEWHBIX
ypaBHeHUH. Onpenenurenb
MaTpUIlbl 2X2, ero
Ir€OMETPUYECKHI CMBICIT U
CBOICTBA; BRIYHCIICHHE €T0
3HAUEHUs

20

Onpenenurenb MaTpUIbl 2X2,
€ro reOMETPUYECKHI CMBICI U
CBOICTBA; BRIYHCIICHHE €T0
3HAYCHUS

21

22

23

[Ipumenenue onpenenuTens s
peIICHUSA CUCTCMBI JIMHENHEIX
YpaBHEHUU

Pemenune nmpukinaassix 3amay ¢
IIOMOIIBIO CUCTEMBI JINHEUHBIX
YpaBHEHUI

Pemenue MPUKJIAAHBIX 3aaa4 C

IIOMOILBIO CUCTEMBI JINHEUHBIX
ypaBHEHUU

24

KonTponbHas pabora:
"PanmoHanbHble ypaBHEHUS U
HepaBeHCTBa. CHCTEMBI
JMHENHBIX YpaBHEHUN"

25

OyHKIHA, CTTOCOOBI 3aJaHUs
¢dbyakumun. B3anmao oOpaTHbIe
¢bysakuu. Kommosunus

byHKIUH




26

I'padux GpyHkumu.
DnemMeHTapHbIe
npeoOpa3oBaHus TpaguKoB

byHKIMHA

27

OO6nacTh onpenencHus u
MHOKECTBO 3HAYCHUN (DYHKITUH.
Hynu gynkmun. [pomexyTku
3HAaK MMOCTOSIHCTBA

28

UéTHble 1 HEYETHBIC (PYHKITHH.
[lepuonnueckue GyHKINH.
IIpomeKyTKM MOHOTOHHOCTH

byHKIIIN

29

30

31

MakcuMyMBbl 1 MUHHEMYMBI
¢ynkuuu. Hanbonpmee n
HaMMEHbIIee 3HAYCHUE
(GyHKIMN HAa TPOMEXKYTKE

JluneitHasi, KBaapaTUIHAS U
IpoOHO-NuHeNHHas QYHKIIUT
DneMeHTapHOE UCCIICIOBAHUE U
MOCTpOEHHE TPaUKOB ATHUX
byHKIUH

32

DneMeHTapHOE UCCIIeIOBAHUE U
MOCTPOEHUE TpaUKOB ITHX

bynaxui(IT)

33

34

CreneHn ¢ 1eJIBIM ITOKa3aTeneM.
bunom HeroTona

CreneHsb C LEJIBIM IT0Ka3aTEIEM.
bunom Herorona

35

CrenenHast GyHKIIHS C
HATypaJbHbBIM U LIEJIBIM
nokazareiieM. E€ cBoiicTBa u

rpaduk

36

KonTponbHas pabora:
"Crenennas ¢pynkus. Eé
cBoiicTBa u rpapuk”

37

ApudpmeTrueckuii KOpeHb
HaTypaJIbHON CTENEHU U €r0
CBOMCTBa

38

Apudmernieckuil KOpeHb
HaTypaJIbHOU CTEIIEHU U €r0
CBOICTBa




[Tpeobpa3oBaHUs YHCIOBBIX
BBIPAKCHUH, COAEPIKALLUX
CTENEHU U KOPHHU

[TpeoOpa3oBaHUs YHCIOBBIX
BBIPAYKEHH, COJIEPKALLUX
CTENEHU U KOPHU
[IpeobOpazoBaHus YUCITOBBIX
BBIPKECHHH, COJEPIKAIINX
CTENEHU U KOPHU
HppanmonanbHble ypaBHCHHS.
OCHOBHBIE METO/BI PEUICHUS
UppalMOHATILHBIX YPaBHEHUI

HppaumnoHanbHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLIEHUS
UPPaLMOHAIIBHBIX YPaBHEHUI

HppauuroHanbHble ypaBHEHHUS.
OcHOBHBIE METO/BI PELLIEHUS

44

MppalMOHATIbHBIX
ypaBHenuii(I1)

45

46

47

PaBHOCHIBHEIE nepexoanl B
peleHnn nppanuoHaIbHbIX
YpaBHEHUU

PaBHOCHITBHBIE IEPEXO/IBI B
pELIEHUHN UPPALMOHATIBHBIX
YpaBHEHUU

PaBHOCUIBbHEIE Iepexoabl B

peLICHUU UPPaLMOHATbHBIX
ypaBHEHUH

48

PaBHOCHIIBHBIE TTEPEXO/BI B
pEeLIeHNN UPPalHOHAIBHBIX
ypaBHEHUU

49

CaoiicTBa 1 rpaguk KOpHsI N-oi

CTETEeHU KaK (PyHKIINU
00paTHO CTETICHH C
HaTypaJIbHBIM MOKa3aTelleM

50

CaoiicTBa 1 rpaguk KOpHs N-oi

CTETEeHU KaK (PyHKIINU
00paTHO CTETICHH C
HaTypaJbHBIM [10Ka3aTelIeM

o1

Konrponsnas pabora:
"CpoiicTBa u rpaduK KOpHs N-




52

53

oii crenenu. MppanuonaibHsie
ypaBHeHus"

CreneHp ¢ palioHaJIbHBIM
II0Ka3aTesIeM U €€ CBOMCTBA

CreneHs ¢ panroHaJIbHBIM
IokasaTelieM M ¢€ CBOMCTBA

54

55

56

Crenenb ¢ palliOHAIbHBIM
IIOKa3arelieM U €€ CBOMCTBa

IToka3zarenbHast QyHKIMS, €€
CBOMWCTBA U rpauK
Hcnonb3oBanue rpaduka
GyHKLIMU 1715 pelieHus
ypaBHEHUH

57

Hcnonk3oBanue rpaduka
GyHKIMU 1715 peIeHust
ypaBHenui(I1)

58

59

60

ITokazaTenbHble ypaBHEHUS.
OcCHOBHBIE METO/BI PELLICHUS
II0KA3aTENIbHBIX YPABHEHUI

ITokasaTenbHbIE ypaBHEHUS.
OCHOBHBIE METOBI PEILIEHUS
ITOKA3aTENIbHBIX YPABHEHUI

IlokazaTenpHBIC YpaBHCHU.

OcHoBHbBIC METOJbI PCHICHUS
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

61

KonTponshas pabora:
"IToka3zaTenbHast QyHKIIHSL.
IlokazarenbHble ypaBHEHUS"

62

63

64

Jlorapudwm gucna. CBoiicTBa
nmorapupma
Jlorapudm uucna. CoiicTBa
norapudpma

Jlorapudm uucna. CoiicTBa
norapudpma

65

66

JlecsaiTU4YHBIE U HATypAJIbHbBIE
Jorapu@msl

JlecATUYHBIC U HATYpAJIbHBIC
sorapupmbl

67

[IpeobOpaszoBaHue BBIpaXKEHUH,
COZIepKALIHX JIOTapU(MBI




68

69

70

[IpeobpazoBaHue BhIpaXKEHUH,
COZIepKALIHX JIOTapU(MBI
[IpeobOpazoBanue BhIpaXKEHUH,
conepsxkanux jgorapudmeri(I1)
Jlorapudmuueckas GpyHKIUs, €€
CBOICTBa U rpaduk

71

72

73

74

Jlorapudmuueckas pyHkuus, eé
CBOWCTBA U TpaduK

Hcnonb3oBanue rpaduka
GYHKIUY 1715 pelIeHUs]
YpaBHEHUU

Hcnons3oBanue rpaduka
GYHKIUY 1715 pelIeHUs
ypaBHEHUH

Jlorapudmuaeckne ypaBHEHUSI.

OcHOBHBIE METOBI PELICHUS
norapu()MUUECKUX ypaBHEHUI

75

Jlorapudmuyaeckue ypaBHEHUSI.
OCHOBHBIE METO/IbI PETLICHUS
JoTapu(PMUYECKUX YpaBHEHUM

76

77

78

Jlorapudmuueckue ypaBHEHUS.
OCHOBHBIE METO/TbI pEIICHUS
JoTapu(PMUYECKUX YpaBHEHUM

PaBHOCHIIBHBIE TIEPEXOABI B
peleHnH JorapupMHUUECKUX
ypaBHEHUH

PaBHOCHIIBHBIE ITEPEXO/IBI B
peleHnH JorapupMHUUECKUX
ypaBHEHUU

79

KonTponbHas pabora:
"Jlorapudmuueckas GyHKIHS.
Jlorapudpmuueckue ypaBHeHUs"

80

81

Cunyc, KOCUHYC, TAHTE€HC U
KOTaHTEHC YUCIIOBOTO
aprymeHTa

Cunyc, KOCUHYC, TAHT€HC U
KOTaHI'€HC YHCIIOBOTO
aprymeHTa

82

ApKcuHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra




83

ApKcHHYC, apKKOCUHYC U
apKTaHI€HC YHCIOBOIO
aprymeHra

84

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPEJIEIICHUE
TPUTOHOMETPHUECKUX (DYHKIUN
YHCIIOBOI'O apryMEeHTa

85

86

87

Tpuronomerpuueckas
OKPY>KHOCTb, OIIPE/IEIICHHUE
TPUTOHOMETPUIECKHUX (DYHKITUI
YKCJIOBOTO apryMeHTa

OCHOBHEBIE
TPUTOHOMETPHYECKHE (HOPMYIIbI
OcHoBHBIE
TPUTOHOMETPHYECKHE (HOPMYIIbI

88

89

90

OcHoBHbIE
TPUTOHOMETPUUECKHE (HOPMYIIbI
OcHoOBHbIE
TPUTOHOMETpHUYECKUE (POPMYJIbI
[Ipeobpa3zoBanue
TPUTOHOMETPUYECKHX
BBIPAKECHUIN

91

[Ipeobpa3zoBanue
TPUTOHOMETPUUECKHUX
BBIPa)KCHU I

92

93

94

ITpeoOpa3oBanue
TPUTOHOMETPUUECKHUX
BBIPa)KCHU I

IIpeoOpazoBanue
TPUTOHOMETPHUYECKUX
BoIpaxkeHuit (I1)

PereHne TpUroHOMETpUYECKUX
ypaBHEHUU

95

96

Pemrenne TpuroHoMeTpudecKux
YpaBHEHUI

PereHne TpUroHOMETPUYECKUX
ypaBHEHUU

97

Pemenue TpuroHomMeTprUUECKUX
YpaBHEHUH

98

Pemenue TpuroHoMeTpruuecKux
YpaBHEHUU




99 PemreHne TpUroHOMETpUYECKUX

YpaBHEHUH

100 Pemenne TPUT'OHOMETPHUICCKUX

YpaBHEHUU

KonTponbHas pabora:
"Tpuronomerpuyeckue
101 BBIPOKCHHS U
TPUTOHOMETPUYECKHE
ypaBHEHHUS"

ITocnegoBaTenbHOCTH, CIIOCOOBI
3aJlaHHs [TOCJIEN0BATENLHOCTEN.
MeToa MaTeMaTHYECKOMH
UHIYKIHH

MOHOTOHHBIE B OrpaHU4YCHHBIC

102

103 rmocJe10BaTeabHOCTH. McTopus
aHaIM3a OECKOHEYHO MaJIbIX

104 Apudmerndeckas mporpeccust

105 I'eomerpuueckas nmporpeccus

106 BeckoneuHo yObIBaromas
reOMEeTpPUYECKasl TPOTPECCHsI

CymMma 6ecKOHEUHO
107 yObIBaroIell reOMEeTpUIECKON
nporpeccuu (1)
JInHenHbIN 1
108 HKCHOHEHIMAJIBHBIN POCT.
Yucno e. Dopmyiia CIOKHBIX

MPOLIEHTOB

JInHelHbIA 1
109 SKCIIOHEHLIMAIBHBIN POCT.
Hucno e. Dopmyna CI0KHBIX

MIPOLIEHTOB
Hcnons3oBanue nporpeccuu

110 JUTSL peLlIEHUs peabHBIX 33]1a4
MIPUKJIATHOTO XapaKTepa

KonTponbHas pabora:
111 "TTocaenoBaTeIbHOCTH U
nporpeccun”

HenpepriBHble GyHKIINN U UX

112 .
CBOMCTBa

Touka pa3pbiBa. ACUMIITOTHI

11
3 rpaduKoB QyHKIIHIA




CaoiicTBa pyHKINI

114
HEMPEPBIBHBIX HAa OTPE3KE

115 CaoiicTBa pyHKIUH
HEMPEPBIBHBIX HA OTPE3KE

116 MeTtoa MHTEpBaIOB IS
pElIeHUs HEPABEHCTB

117 Mertox UHTEPBAIOB ISt
pEIICHUS HEPABCHCTB

118 MeTtoa MHTEpBaIOB IS

pEeIICHUS HCPABCHCTB

[TpumeHeHHe CBOWCTB
119 HEMPEPBHIBHBIX (PYHKIIMHA JUIs
peleHus 3a1a4

[IpuMeHeHne CBOWCTB
120 HETPEPBIBHBIX (DYHKIMIA 1151
peuieHus 3a1a4d

[TepBas u BTOpas npor3BOHbIE

121
byHKIIIN

192 Onpenenenue, FeOMprI/I‘leCKI/Iﬁ
CMBICJI IPOU3BOIHOMN

123 Omnpenenenue, q)nquecxnﬁ
CMBICJI IPOU3BOIHOMN

124 YpaBHEeHHE KacaTeIbHOU K
rpaduky QyHKIUU

195 YpaBHeHHE KacaTeIbHOU K
rpaduxy bynakiuu (IT)

126 [Tpon3BOaHBIE DIIEMEHTAPHBIX
byHKIMIA

197 [Tpon3BoaHEIE 2IEMEHTAPHBIX
byHKIHIT
[Tpou3BoHas CyMMBI,

128 IIPOU3BEIEHNUS, YACTHOIO U
KOMIO3ULIUH (PYHKITUI
[IponsBogHAas CyMMBI,

129 IIPOU3BEIEHNUS, YACTHOTO U

KOMITO3UIIUHU (YHKITHA

[IpousBogHas CyMMBI,
130 MIPOM3BEICHUS, YACTHOTO 1
KOMITO3HUITUHU () YHKIIHIA

131 Kontponbhas pabora:




"[IponzBoanas"

[ToBTOpeHME, 0000IIECHNE,

132 CUCTEMAaTHU3aNI SHAHUN: 1
"VpaBHeHus"
[ToBTOpeHME, 0000MIECHNE,
133 CUCTEMAaTH3aNI SHAHUN: 1
"®yukuun"
134 HToroBast KOHTpOJIbHAs paboTa
135 Hrorosas koHTpobHas paboTa
136 [ToBTOpEHwUE, 0606meHI:Ie, 1
CHUCTEMAaTH3alMsl 3HAHHUH
OBILIEE KOJIMYECTBO YACOB I1O0 136 11

[TPOT'PAMME




11 KIIACC

Ne
n/n

Tema ypoka

KoaudecTBO 9acoB

KonTposbHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
u MeTon1oB Kypca 10 kiacca,
000011IeHNE 3HAHUI

[ToBTOpEHNE OCHOBHBIX MOHSATHIA
u MeTo0B Kypca 10 kracca,
0000111eHNE 3HAHUNA

[ToBTOpPEHNE OCHOBHBIX IMOHSATUH
u MeToJ10B Kypca 10 kiacca,
000011eHE 3HAHUNA

BxoaHo¥ MOHUTOPHHT

[IpumeHeHne Mporu3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

[IpumeHeHne Mpou3BOIHOM K
UCCleIOBaHUIO (PYHKIMHA Ha
MOHOTOHHOCTB ¥ 3KCTPEMYMBI

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio PyHKIMH Ha
MOHOTOHHOCTB U DKCTPEMYMBI

10

11

[IpuMeHeHne Mpon3BOJHOM K
uccaeaoBaHuio PyHKIMH Ha
MOHOTOHHOCTb U 9KCTPEMYMBI

IIpuMeHeHne MPOU3BOJHON K
uccaeaoBaHuio GpyHKIMI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[Ipumenenne npou3BOIHOM K
UCCIIeIOBaHMIO (PYHKIIHH Ha
MOHOTOHHOCTB M 3KCTPEMYMBI

Haxoxnenne HanOOJIBIIErO U
HalMEHBIIETO 3HAUYCHUS
HenpepbhIBHON (DYHKIIUU HA
OTpe3Ke

12

Haxoxnenue HauOOJIbIIETO U
HaMMEHBIIIETO 3HAYEHUS
HENpepbIBHON (YHKIIUHU HA
OTpe3Ke




13

HaxosxieHre HanOoIbIIIero 1
HaWMECHBIIIETO 3HAYCHUS
HENpepbIBHON (PYHKIINU HA
OTpe3Ke

14

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (PYHKIINU HA
OTpe3Ke

15

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HENpepbIBHON (YHKIINU HA
OTpe3Ke

16

17

18

19

Haxoxnenune HanOobIIero u
HAaMMEHBIIETO 3HAYCHHUS
HETPEepbIBHON (PYHKIINU HA
OTpe3Ke

[Ipumenenue npou3BOIHOMN ISt
Hax0JICHUS HAWJTy4llIEero
peLIEHHS B IPUKIATHBIX
3amauax(I1)

[Ipumenenne nponu3BOIHOM IS
HAXO0XIEHUs HAaWITy4dlIero
peLIeHNs B IPUKIAJAHBIX 3a7a4ax

[Ipumenenne nponu3BOIHOM IS
ONPEACIIEHUSI CKOPOCTH U
YCKOPEHHUS IIPOLIECCa, 3aJaHHOTO
¢bopmyoit unu rpadgukom

20

[IpuMeHeHne Mpou3BOJHON [
OIpeJIeNIEHUs] CKOPOCTH U
YCKOpEHUs Ipoliecca, 3aJaHHOTO
bopmyoit unu rpadukom

21
22

Kowmnoszunus ¢pyHkimit

Kommosurus ¢hyHKImit

23

24

25

Kowmnozunus ¢pyHkimit

I'eomerpuueckue oOpasbl
YpaBHEHUI Ha KOOPJIMHATHOMN
IIJIOCKOCTH

I'eomerpuueckue oOpasbl
YpaBHEHUI Ha KOOPAWHATHON
IIJIOCKOCTH

26

Kontponbhas pabora:




27

28

"HUccnenoBanue QyHKIHIA ¢
MOMOIIIbIO TPOU3BOAHON"
IlepBooOpa3Hasi, OCHOBHOE
CBOWCTBO MEPBOOOPA3HBIX

[TepBooOpazHbIe 3IEMEHTAPHBIX
¢dbynkuumii. [IpaBuna HaxoXaeHUS
epBOOOPa3HBIX

29

[TepBoOOpasHbIE 3EMEHTAPHBIX
¢dbynaknuii. [IpaBuna HaXOXKACHUS
epBOOOPa3HBIX

30

31

32

Nurerpai. I'eomerpuyeckuii
CMBICJI MUHTErpaja

Brruucnenue onpenenéHHOro
UHTerpana mno gopmyie
Herorona-Jleitouuma
Brruucnenue onpenenéHHOro
UHTerpana mno gopmysie
Herorona-JleiiOauna

33

[IpuMeHeHne nHTErpasa U1
HaXO0XICHUA nnoma)leﬁ IIJIIOCKHUX

duryp(IT)

34

35

36

[IpumeneHnne uHTErpaia s
HaXO0XXIeHUI 00BLEMOB
T€OMETPUUYECKHUX T

[Ipumepsl perieHui
muddepeHIranbHbIX ypaBHEHUH
[Ipumepsl perieHui
muddepeHranbHbIX ypaBHEHUH

37

Matematnueckoe
MOJISIIUPOBAaHUE PEATTbHBIX
MIPOIIECCOB C TTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHUH

38

39

KonTponbhas pabora:
"[lepBoobpa3nas u unTerpan”
Tpuronomerpuueckue GyHKIUH,
UX CBOICTBa U rpaduku

40

Tpuronomerpuveckne GyHKINH,
UX CBOICTBa U rpaduku

41

Tpuronomerpuveckue GyHKINH,
WX CBOMCTBa U Trpaduku




42

43

44

45

46

47

48

Tpuronomerpuueckue GyHKINH,
UX CBOICTBa U rpaduku

Tpuronomerpuueckue GyHKINH,
UX CBOICTBa U rpaduku

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX yPaBHEHUH
C TMIOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYKHOCTH

OTt60p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C TMOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYXKHOCTH

OT160p KOpHEH
TPUTOHOMETPHUYECKUX YPaBHEHUH
C TMOMOIIIBIO
TPUTOHOMETPHUYECKOU
OKPYXKHOCTH

OT10op KOpHEi
TPUTOHOMETPHYECKUX ypaBHEHHI
C IOMOIIBIO
TPUTOHOMETPHYECKOM
okpyxnoctH (1)

Pemenue TPUTOHOMCTPHYCCKUX
HEPAaBCHCTB

49

Pemrenne TpuroHoMeTpu4eCKuX
HEPABEHCTB

50

51

Pemenue TpuronomeTpudeckux
HEpPABEHCTB

Pemenue TPUTOHOMCTPHYCCKUX
HCPAaBCHCTB

52

KonTponbnas pabora: "['paduxu
TPUTOHOMETPUUECKUX (QYHKIIHH.
Tpuronomerpuueckue
HepaBeHCTBa"

53

OcHOBHEBIE MCTOJbI pCHICHUS
IMOKa3aTCJIbHBIX HEPABCHCTB

54

OcHoBHBIC MCTOJbI pCHICHUS
MOKa3aTC/IbHBIX HCPABCHCTB

55

OcHOBHBIE MCTOJbI pCUHICHUSA




MOKa3aTC/IbHBIX HCPABCHCTB

OcCHOBHEBIE MCTOJbI pCUHICHUSA

% MOKa3aTeIbHbIX HEPABEHCTB

57 OCHOBHBIE METOBI PEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

58 OCHOBHBIE METOBI PELICHUS
norapuMUYECKUX HEPABEHCTB

59 OcHOBHBIE METOBI PELICHUS
Jorapu(MUUECKUX HEPABEHCTB

60 OCHOBHBIE METOBI PELICHUS
norapu(MUUECKUX HEPABEHCTB

61 OCHOBHBIE METOBI PEIICHUS
HPPaIlMOHATILHBIX HEPABEHCTB

62 OcHOBHBIE METOBI PELICHUS
UppallMOHATILHBIX HEPABEHCTB

63 OCHOBHBIE METOBI PEIICHUS
UppallMOHATILHBIX HEPABEHCTB
OCHOBHBIE METOBI PEIICHUS

64 HPPaIMOHATILHBIX HEPABEHCTB
(1)

65 I'padmyeckue MeToAbI perieHus
UppallMOHATIEHBIX YpaBHEHUI

66 I'padmyueckue MeTOABI pemieHUS
UppalMOHATIEHBIX YpaBHEHUI

67 I'padmyueckue MeTOABI pelicHUS
ITOKA3aTENbHBIX YPAaBHEHUI

68 I'padmueckue MeToAbI perieHus
MOKa3aTeIbHBIX HEPABEHCTB

69 I'padmyueckue MeTOABI pelIeHUS
norapuMUYECKUX ypaBHEHUI

20 I'padmyueckue MeTOABI peIICHUS
Jorapu(MHUIECKUX HEPABEHCTB

71 I'padmyeckue MeToAbI perieHus
norapuMHUYECKUX HEPABEHCTB
I'padmyueckue MeTOABI pelIeHUS

72 MOKa3aTEeNbHBIX U
norapu)MUYECKUX ypaBHEHUIN
I'padmueckue MeToabl pemeHus

73 MOKa3aTeIbHBIX U

Jorapu(MUUECKUX ypaBHEHUI




74

I'padmueckue MeToAbI perieHUs
MOKAa3aTeNbHBIX U
norapu)MIUYECKUX HEPABEHCTB

75

76

77

78

79

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U
norapuMUYECKUX HEPABEHCTB

KontponbHas pabora:
"UppanuroHaibHBbIE,
[10Ka3aTeIbHbIE U
norapupMUUECKUEe HEpaBeHCTBA"

KomriekcHeie yncna.
Anrebpanyeckas 1
TpUTOHOMETpHYecKast popMbl
3aMnyucy KOMIUIEKCHOIO YHcia

KomriekcHeie yncna.
Anrebpanyeckas 1
TpUTOHOMETpHUYecKast popMbI
3aMnMucy KOMIUIEKCHOTO YHciia

Apudmernueckue onepauu ¢
KOMIUIEKCHBIMU YU CJIaMU

80

81

82

Apudmerrueckue oneparum ¢
KOMIIJIEKCHBIMHU YK CJIaMU

N306pakeHne KOMITIEKCHBIX
YHUCeN Ha KOOPAUHATHOU
IJI0CKOCTH

N306pakeHne KOMITIEKCHBIX

qrcesl Ha KOOPIUHATHOM
mwockoctH (1)

83

®opmyna Myaspa. Kopau n-oit
CTETEeHU U3 KOMILJIEKCHOTO Yncia

84

85

86

®opmyna Myaspa. Kopau n-oit
CTENEHH U3 KOMIUIEKCHOIO YHcia
IIpuMeHEeHnEe KOMIUIEKCHBIX
quceN JUIs peleHns: GU3NIECKUX
U TEOMETPUYECKUX 3a/1a4

KonTponbHas pabora:
"KommirekcHbie uncia"

87

HatypanbHble u 1enble uncna

88

HarypanbHble u niensie yucia

89

[IpumeneHne npu3HaKoB
JEIMMOCTH LIEJIBIX YHCe




90

91

92

93

IIpuMeHeHHe IpU3HAKOB
JEIMMOCTH LIEIIbIX YUCEI

[IpumeHeHue MpuU3HaKOB

nenumoctu nensix yucen: HOJl u
HOK

[IpumeneHne npu3HaKoB
JenumocTu nenbix uncena: HOJ u
HOK (IT)

IIpuMeHeHue Ipu3HAKoOB
JIEITMMOCTH I1CJIBIX YHMCEIT:
OCTaTKHU IO MOJYJIO

94

[IpuMeHeHne npu3HaKoB
JECIIMMOCTH LIEJIBIX YUCEIL:
OCTaTKH 10 MOZIYJIIO

95

96

97

[IpuMeHeHne npu3HaKoB
JETTMMOCTH LIEJIBIX YU CE:
anroput™ EBkiuaa nms pemenus
3a7a4 B LEJIbIX YHCIIaX
Kontponbnas padota: "Teopust
LeTBIX yucen"

Cucrema 1 COBOKYITHOCTh
ypaBHEeHUH. PaBHOCUIIBHEIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

98

Cucrema 1 COBOKYITHOCTh
ypaBHeHUI. PaBHOCUIIbHBIE
CHUCTEMBI U CHCTEMBI-CIIEACTBHSI

99

100

101

102

OCHOBHBIE METO/TbI pEIICHUS
CUCTEM U COBOKYITHOCTEH
palMOHAIBHBIX YPaBHEHUN

OCHOBHBIE METOABI PELLIEHUS
CUCTEM M COBOKYITHOCTEU
HMPPALMOHAIIBHBIX YPABHEHUN

OcHoBHBIC MCTOJbI pCHICHUS
CUCTEM U COBOKyHHOCTCﬁ
ITOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OcHOBHEBIE MCTOJbI pCHICHUS

CUCTEM U COBOKYITHOCTEH
[I0KA3aTeJIbHBIX YPAaBHEHUM

103

OcHOBHBIE METOBI PELICHUS
CHUCTEM M COBOKYITHOCTEM
Jorapu(MUUECKUX ypaBHEHUI




104

OCHOBHBIE METOABI PELLIEHUS
CUCTEM U COBOKYITHOCTEH
norapuMUYECKUX ypaBHEHUI

105

[IpuMeHeHHe CHCTEM K pEeIIeHUI0
MaTeMaTHYECKUX 3a]a4 U 3a/1a4
U3 PA3IMYHBIX 00JIaCTel HAYKU U
peaNbHOM KU3HH,
MHTEPIIPETAINS TTOITY4YCHHBIX
PE3yNbTaToB

106

[IpuMeHeHue cucTeM K perieHuto
MaTeMaTUYeCKHUX 3a/1a4 U 3aJ1a4y
W3 pa3INYHbIX 00JIacTel HAYKU U
peabHOM KU3HH,
MHTEPIPETAINS TOTYISHHBIX
pe3yNbTaToB

107

108

109

[IpuMeHeHne HEpaBEHCTB K
PELICHNI0 MaTeMaTHUYECKUX
3a/a4 U 3a]1a4 U3 pa3Iu4HbIX
o0ractell HAyKH U pealbHON
KU3HU, UHTEPIPETaLUs
IIOJIyYEHHBIX PE3YyJIbTaTOB

Kontposnbnas pabora: "Cucremsi
paroHaIbHbIX,
UppalMOHATEHBIX
MOKa3aTeIbHBIX U
norapu()MHUUECKUX ypaBHEHUI'

PannonanbeHble ypaBHEHHUS C
napaMmeTpamu

110

111

PanmonansHbIe HEpaBEHCTBA C
rnapaMeTpamu

PanmonanesHbie cucTeMBI €
rapaMeTpamu

112

HppannonaibHbie ypaBHEHUA,
HEpPABEHCTBA C MapamMeTpaMu

113

114

HppanmoHanbHbIe CUCTEMBI C
rapameTpamu

[Toka3zarenbHbIE ypaBHEHMUS,
HEPaBEHCTBA C IapaMeTpamMu

115

TToka3zaTenbHbIE CUCTEMEI C
napameTpamu

116

Jlorapudmuueckue ypaBHEeHUS,




HEPAaBEHCTBA C IapaMeTpamMu

117

118

Jlorapudmuueckre CUCTEMBI C
rapameTpamu
Tpuronomerpruyeckue ypaBHEHUS
C mapaMmeTpaMu

119

120

Tpuronomerpuueckue
HEPaBEHCTBA C lTapaMeTpamMu
TpuroHomeTpruyecKkue CUCTEMBI €
napaMeTpamMmu

121

[TocTtpoeHue u uccnenoBaHue
MaTeMaTHYECKUX MOJIeNen
pEabHBIX CUTYallU C TTOMOIIBIO
ypaBHEHUH C mapameTpaMu

122

[TocTpoeHue u uccnenoBaHue
MaTeMaTUYECKUX MOJENEN
pEAIbHBIX CUTYallUl C TTIOMOIIIBIO
CUCTEM YpaBHEHUU C
napameTpamu

123

[TocTpoenue n nccnenoBanue
MaTeMaTHYECKUX MOJENIEH
pEAJIbHBIX CUTYallU C TIOMOILBIO
CUCTEM YPaBHEHHH C
napameTpamu

124

Kontponbnas padota: "3amgauu ¢
napamerpamu”

125

126

127

128

[ToBTOpenue, 06061IeHNE,
cucTeMaTu3alus 3HaHuH:
"VpaBHeHus"

[ToBTOpenue, 060061IeHNE,
CHUCTEMAaTU3aIMs 3HAHWHA:
"Hepasencrna"

[ToBTOpenue, 060061IeHNE,
cucTeMaTU3alys 3HAaHUH:
"IIponsBonHas u e€
IpuMeHeHue"

[ToBTOpenue, 0600MIEHNE,
cUCTeMaTHu3alus 3HAHHH:

"NHTerpan u ero npuMeHeHue'

129

[ToBTOpeHME, 0600MIECHNE,
cucTeMaTu3alis 3HaHHUH:
"®yHkuun"




130 HToroBast KOHTpOJIbHASA paboTa 1
131 Hrorosas koHTposbHas paboTa 1
132 [ToBTOpeHwUe, 0606meHI:Ie, 1
CUCTEMaTHU3aIlUsl 3HAHHUH
133 [ToBTOpEHME, 0606LI.[CHI:I€, 1
CUCTEMaTHU3aIlUsl 3HAHHUH
134 [ToBTOpEHME, 0606LI.[CHI:I€, 1
CHUCTEMAaTHU3AIMs 3HAHHH
135 [ToBTOpEHwME, 0606meHI:Ie, 1
CUCTEMaTHU3aIUsl 3HAHUH
136 [ToBTOpEHME, 0606H_[eHI:Ie, 1
CUCTEMaTHU3aIUsl 3HAHHUHA
OBULIEE KOJIMYECTBO YACOB I10 136 1

I[TPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Hadajla MaTeMaTHYECKOTO aHaIn3a, FTeOMETPHSI.
Anrebpa 1 Havasla MaTemMaTuueckoro ananusa, 10 knace/ Komsrua FO.M..,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO

«3narensctBO «lIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA
MareMaturka:anredpa U Hayajaa MaTeMaTHYEEeCKOro aHalIn3a, FT€OMETPHSL.
AnreOpa u Hauana MmaTemaTudeckoro ananusa, 10 kinacc/Komsrun FO.M.,

Tkauera M.B., ®enopora H.E u npyrue, AkiimonepHoe o0I11eCTBO

"nn

"UznarensctBO "[IpocBenieHune

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. http://mathem.h1.ru/index.html
2. http://uztest.ru/

3. http://interneturok.ru/

4. http://reshuege.ru/

5. http://www.zaba.ru/

6. http://www.math.ru/

7. http://www.school.edu.ru/catalog.asp

8. http://www.fipi.ru/content/otkrytyy-bank-zadaniy-ege
9. http://fcior.edu.ru/

10. http://school-collection.edu.ru/



		2024-08-29T12:33:10+0200
	ГРЕВЦОВА СВЕТЛАНА ВИКТОРОВНА




