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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Auredpa W Hadyajla MaTeMaTHYECKOIO aHaIN3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

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

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

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

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

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIEHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHoOXecTBa M JIoTMKa». Bce OCHOBHBIE



COJIEPKAaTEIbHO-METOIUYECKUE JIMHUU H3Y4alOTCS Ha MPOTSHKEHUHM ABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS WHTETPATUBHBIM, IIOCKOJIBKY OOBeauHsET 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
INIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIEeI0BATEIbHO popMHUpyeTCs U
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0cOo0O€ BHUMaHuE  yHelsieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYYaroImIMMCs MHOKECTBAa HATYpPalbHBIX, 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 LEJbIX 4YHUCEN, O0COOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMM MX MPUMEHEHUS JUIsl PELEHUsS Pa3iMyYHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUS U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HPPAlMOHAIBHBIX, IOKAa3aTeNIbHbIX, JIOTapUPMUUYECKUX H
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKIACHHE HAMOOJBIINX M HAUMEHBIINX 3HAYECHUN (PYHKIINU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHUM, a TaKkKe BBIPAXKEHUH,
coJlepKallluX CTerneHu W Jorapudmsl. brarogaps uzyudeHuio anreOpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJIE€ PAaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTrMMH JIMHUSMU y4eOHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (PYHKIIHH, CTPOUTh HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO  aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTHh KPYI KaK MaTeMaTUYECKHUX, TaK W MPUKIAJHBIX 3a]ad4,
JOCTYIHBIX 00yYaromuMcs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTb CTPOHUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpPEHMsl IpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUSI MaTeMaTHYECKUX MOJENIEd peajbHbIX CHUTyaluu,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (OPMUPOBAHUIO YMEHMI paclO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

CopepxarenpHO-MeTOIMYeCKas: TMHUAA «MHOXECTBA M JIOTUKA» BKIIIOYAET B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTUku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpe[iaraioT Hambosiee YHUBEPCANBHBIA S3BIK, OOBEIUHSIONINI BCE pa3Jeibl
MaTeMaTUKd M €€ TPWIOKEHHWH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4arolmeMycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKHW KakK HayKd CIEAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYKJACHHUS Ha OCHOBE JIOTHYECKHX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
cocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB IIOCTPOEHHUS MOJENEH peasbHbIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO 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 pelleHUs NpUKIagHbIX 3adad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs] MPUKIAJHBIX 3ajad
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 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a71a4 U3 PA3JIMYHbIX OTpaciei 3HAHUIN U PeaJTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JeWCTBUTEIBLHOTO YHCIIa U €ro cBoicTBa. [IpubnmkE€HHbIC BHIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3YyJIbTaTa BHIYNCICHUMN.

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

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

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

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

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

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPAaBEHCTB. MHOTOWIEHbl OT OJHOW TepeMeHHOM. JleneHue MHOrowieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpdunmuentamu. Teopema Buera.

[IpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPKAIIMX CTCTICHU M KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapupMUUECKUX YpaBHECHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHUIl. OnpenenuTenb MATpUllbl 2X2, €ro TeOMETPUYECKUN CMBICI H
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

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

DyHKIUHN U TPAPUKH

Oynkuus, crnocoOsl 3amanus ¢GyHKIUH. B3anmHO oOpaTHBIE (QYHKIHU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTKn MOHOTOHHOCTH (PYHKUIMU. MakCUMyMbl U MHHHMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CreneHHast pyHKIMS ¢ HATypajIbHBIM U 1I€JIbIM MoKa3areneM. E€ cBolicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

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

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

Havana maTremMaTH4ecKoOro aHajmsa

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

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HemnpepsiBHble (GyHKIIME W wX CBOMCTBA. To4yku pa3pbiBa. ACHMMOTOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeNbHOU K rpa@uKy (pyHKIHU.

[IpousBogubie  smemeHTapHbiX  ¢yHkuil.  [IpousBogHass ~ cymMMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. IlpumeHeHHEe TEOPETUKO-MHOXXECTBEHHOTO —ammapara s
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NPU PELICHUU 3a1ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB 1o Moayito, alropurMa EBkiuaa 1 penieHus
3a/1a4 B LIEJIBIX YUCIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHru U3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JIs1 PEIICHHs] (PU3NUECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PelieHne TpUuroHoMeTpu4ecKux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbI PEIICHHMS] CUCTEM U COBOKYIHOCTEH palMOHAJIbHBIX,
UPpaLMOHATBHBIX, TOKA3aTEIbHBIX U JOTAPU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



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

DOyHKUMH U TPaPUKH

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

TpuronomeTrpuyeckue GyHKIINH, UX CBOWCTBA U TPaPHUKH.

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

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

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIIMH Ha MOHOTOHHOCTH U
skcTpeMyMmbl.  Haxokaenue  HauOonblIero W HAaMMEHBLIErO0  3HAYEHUU
HEIMpPEePbIBHON (DYHKLMHU HA OTPE3KE.

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

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

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

[Ipumenenue wHTErpana s HAXOXKIACHUS IUIOMAACH TUIOCKUX (GUryp u
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO  WIE€HA  POCCHUHCKOr0  OOIIecTBa,  MPEJACTABICHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NIaTPUOTUHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM T'PakKTaHCKOW HIACHTUYHOCTH, YBOKCHHUS K
MPONJIOMY M HACTOSIIIEMY POCCHMCKOW MaTEMaTHKH, IIEHHOCTHOE OTHOIIECHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKaX, TEXHOJOTusX, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCHUHCKOTO Hapojaa, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, STUUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KCHUNW HAyKu U JEATEJbHOCThIO YYEHOTO, OCO3HAHUE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEM, OOBEKTOB, 3a/1a4, PEIICHHUH, pacCyXI€HU, BOCPUUMYUBOCTh
K MaTEMaTUYECKUM acleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTh YMEHHUS TPUMEHSATH MaTEMaTHYECKHE 3HAHUS B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0OPOBBIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUN U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
MIPY 3aHATHUSAX CIIOPTUBHO-03I0POBUTEIIHLHOM JESITEILHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0Us, HHTEpeC K
pa3uuHbIM  chepaM  MPOodEeCCUOHAIBHOM  JIESITEILHOCTH,  CBSI3aHHBIM ~ C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MAaTeMaTHYeCKOMYy  OOpa3oBaHHIO U
caMOOOpa30BaHUI0 HAa MPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
CpeIlbl, OCO3HAHKE TJIO0ATBHOTO XapaKTepa dKOJOTUUECKHUX MPOOIeM, OpUCHTAITHS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOl KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC Y4eOHbIE 1eiiCTBUS

ba3oBble Jornueckue aeficTBU:

BBISIBJISITh M XapaKTEpU30BaTh CYIIECTBEHHBbIE NMPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHAaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKaALIUH,
OCHOBAaHMSI /17151 0000ILIEHHS U CPABHEHHUSI, KPUTEPUU TPOBOJMMOTO aHAIM3A;

BOCIIPUHUMATh,  (opMyIupoBaTh U  MOPeoOpa3oBBIBaTh  CYXKICHHS:
YTBEPAUTEbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

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

JenaTb BBIBOABl C KCIOJb30BAHUEM 3aKOHOB JIOTHKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHUH, YMO3aKIFOUEHHI 10 aHAJIOTUU;

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

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



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJI30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUI HHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHpYIOIMIME  MOPOTHBOpEYHe,  MpolJeMmy,
yCTaHaBIMBaTh MCKOMOE M JaHHOE, (hOopMHpOBaTh TMIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3MIINIO, MHEHUE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
[0 YCTAHOBJICHHUIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 00BEKTa, SIBICHHUS, TpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTAMH, SIBJICHUSIMH, IIPOLIECCAMU;

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

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

Pabora c nnopmanueii:

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

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

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTAaX, aBaTh IMOACHEHUS MO XOAYy PELICHUS 3aJayH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

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

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITEJIbHO BBIOMpaATh (opMar BBICTYIUIEHUS C YYETOM 3ajad
MPE3EeHTAlUU U OCOOEHHOCTEN ayJUTOPHUHU.

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CcaMONPOBEPKHU, CAMOKOHTPOJS Mpollecca M pe3yibTaTa perieHus
MaTeMaTUYECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCHUTH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIbCTB, HaHHBIX,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYJHOCTEM;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUMH YYEOHBIX 3ajady, MPUHUMATh I1€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (00CykaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

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

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMU: PAIIMOHAIBHOE YHUCIIO0, OCCKOHEYHAas
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOTKEHHBIC BBIUMCIICHUS, TTPABUJIA OKPYTICHUS, IPUKHUIIKY U
OLICHKY p€3yJIbTaTa BEIYUCICHUM;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
UCIOJIb30BaTh MOAXOIALTYI0 (OPMY 3alKCU JEHCTBUTEIbHBIX YUCEI JIJIsl PeIICHUS
NPaKTUYECKUX 3a]a4 U NPEACTaBICHUS JaHHBIX;

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

CBOOOJHO OMNEpPUpPOBaTh MOHATHUSAMHU: JIOTapUPM UHKCIa, IACCATHYHBIE U
HaTypaJIbHbIE JIOTapU(PMBL;

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

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

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PaBHOCHWJIbHBIE YPABHEHUS U YPABHEHUSI-CIIEJCTBUS, PABHOCUIIbHBIE HEPABEHCTBA;

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

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

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOILBIO MaTpUIl W OIpPEIEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHSTh OCHOBHBIE TPUTOHOMETpUUECKHe (HOPMYIIbI 1Ji MpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha A3BIKE airedpbl, COCTaBIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3WIMS (yHKUMH, rpaduxk QyHKIUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

CBOOOJHO ONEpUPOBATh MOHATUSAMU: UETHBIE M HEYETHBbIE (PYHKIUH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HaTypalbHBIM U
LeabIM TIOKa3zareneM, rpapuk CTEeNeHHOW (YHKIHMH C HAaTypaJbHBIM M IEJIbIM
nokasaresieM, rpaguk KOpHsS N-Oi CcTeneHH Kak (yHKIHH OOpaTHOW CTENEeHH C
HaTypaJIbHbIM I10Ka3aTeleM;

ONEpPUPOBATh TOHATUSAMU: JIMHEWHAas, KBajJpaTU4Has U APOOHO-IMHEWHas
(GYHKIMH, BBITIOJHATH 3JIEMEHTAPHOE UCCIIEI0BAaHUE U TOCTPOCHHUE UX TPAPUKOB;

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

cBOOO/IHO ONEpUPOBATH TMOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OMpeJeIeHNe TPUTOHOMETPUUECKUX (PYHKIIMI YUCIOBOTO apryMEHTa;

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

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM Ui PEIIEHUs peajlbHBIX 3a4ad IMPUKIIATHOTO
XapakTepa;



cBOOOHO ONEPUPOBATH MOHATUSIMU: MOCIEI0BATEIBHOCTD, CIIOCOOBI 3aJaHUS
MOCIIEI0BATEIbHOCTEN, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEJOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOJTHO OINEPUPOBATH TMOHATUSIMHU: HENpepbIBHbIE (YHKIUU, TOYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOJTHO OIEpPUPOBATH TMOHATUAMH: TIEpBasi W BTOpas MPOU3BOJIHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUH;

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

UCIOJIb30BaTh T€OMETPUYECKUN U (PU3UUECKHI CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

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

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

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

K xonmy oOyuenus B11 kjacce oOydYarouiuiics TOJYYUT CIIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBA HATypalbHBIX M IIEJIBIX YHUCEJ, UCIOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX uncen s peleHus 3a1ad, IPUMEHATD
anroput™ EBKknuza;

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

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTEKCHBIX YHCEJI, MPEACTABIATh KOMIUICKCHBIE YHCa B anreOpanmyeckoil u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUYECKHE€ HEPaBEHCTBA, HAXOAUTh WX PEIICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKUX YPaBHCHUI 1 HEPABCHCTB;

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

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

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

DOyHKUMHA U TPaPuKu:

CTpOUTh TpadUKH KOMMO3UIMU (PYHKIUHA C TOMOIIBIO DJIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (YHKIUU JJIS MOJEIUPOBAHUS W MCCIEAOBAHUSA peaTbHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

MCIMOJIb30BaTh IPOU3BOAHYIO Ul HAXOXICHUS HAWIy4YlIEero pELICHUs B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTM W YCKOPEHHS TIpoliecca, 3aJaHHoOro (Gopmynoi wuim
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpall, HAXOAWUTh NEepBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKUUNA U BBIYUCIATH
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;

peliath MpUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COIMAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

HaumenoBaHnuepasieioB u
TEeMIIPOrpaMMBbl

MHOKeCTBO JIeliCTBUTEIILHBIX
ypcesl. MHOrO4JICHH!.
PanuonanbHble ypaBHEHUS U
HEpPABEHCTBA.
CucTeMbUTHHEWHBIX ypPaBHEHUM
Oyukuun u rpaduku. CreneHHas
(GYHKIMS C LIeJIbIM ITOKa3aTeIeM
Apudmernueckuilt KOpeHb N-oi
CTEIICHU.
HppauronanbHbleypaBHEHUS

KoanuecTrBouacos

Bcero

24

12

15

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JJIeKTPOHHbIE

(undposbie)
o0pa3oBaTe/ibHbIepecypChl

[TokazarenpHaspyHKIIMS.
[Toka3arenbHbIEypaBHEHHUS

JlorapudmuueckasipyHKIHs.
JlorapudmuueckreypaBHEeHUS

TpUroHOMETPUYECKUEBBIPAKEHHS
U YpaBHEHUS

10

18

22

ITocenoBaTebHOCTH U
MIPOTPECCUH
HenpepbiBHBIED YHKIINH.
[TpounsBogHas
[ToBTOpeHnue, 060061IeHNE,
cucTeMaTH3aII3HaHUM

10

20




OBIIEE KOJIMYECTBO YACOB 110
I[TPOT'PAMME

136

10



11 KJIACC

N HauMenoBanuepas1e1os 1 KounuecrBouyacos JJIeKTPOHHBIE
n/n TEMIIPOrpaMMBbl Bcero Konrpoabnsiepadorsl  IIpakTuuecknepadorhbl (nepposrIc)
o0pa3oBaTeIbHbIEPeCyPChI
1 Uccnenosanue Q)yHKuI/H:”I c 29 1
MIOMOIIBIO TIPOM3BOTHON
2 [TepBoOOpa3Hast u HHTETpAI 12 1
['padyiky TPUTOHOMETPHUYECKHIX
3 byukuii. TpuroHomerpuueckue 14 1
HEPABCHCTBA
HppanuoHaibHbIe,
4 MOKa3aTeNIbHbIC U 24 1
Jorapu(pMHUECKUEC HEPABEHCTBA
5 KomMrnekcHpieuuncia 10
6 HatypanbHble u 1ienbieuncia 10
CucTtembl paluoOHAIbHBIX,
; UppaIMOHAITBLHBIX 12 1
NoKa3aTeIbHbIX U
JOTapU(PMHUECKUX YpaBHEHUH
8 3amaum ¢ mapaMeTpamMu 16 1
9 [ToBTOpeHwme, O606IJ_IGHE/IC, 16 9
CUCTeMaTH3aIMI3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10 0
I[MTPOI'PAMME







HOYPOYHOE IINTAHUPOBAHUE
10 KITACC

Ne KoanuecTBo yacos JlaTa
n/ Temay poka Becer Konrpoabn H3Yy4YeH
1 0 ble paboThI us
1 MHOecTBO, ONepaly HaJl MHOYKECTBAaMHU U 1 4.09
UX CBOICTBa
2 HuarpammeiDitiepa-Benna 1
3 [IpuMeHeHne TeopeTHKO-MHOKECTBEHHOTO 1
anmapara JJisl pelieHus 3a1a4
PanmonanbsHble yncna.
5 PannonansHbIC YKCIIA. 11.09
5 [Ipumenenue qpoOel 1 MPOIEHTOB IS 1
peuieHus MPUKIAIHBIX 33124
7 [Ipumenenue qpoOel 1 MPOIEHTOB IS 1
pelIeHus TPUKJIAIHBIX 3a/1a4
8 JleicTBuTeNbHBIC YKciia. PaimonanbHbIe U 1
HPpALMOHATILHBIE YHCIIa
9 Ava/I(I)MeTI/I‘leCKI/Ie OTEPALINH C 1 18.09
JIEUCTBUTEIIbHBIMHU YU CIIAMHU
10 Mopynb AeiCTBUTEIBLHOTO YHCIIA U €r0 1
CBOMCTBA
[TpubnmxEHHBIC BEIYUCIICHUS], IPABUIIA
11 OKpYTJIEHUS, IPUKUIKA U OLICHKA pe3ysbTaTa 1
BBIUMCIICHUM
12 OCHOBHBIE METO/IbI PELIECHHUS LIENbIX U 1
JIpOOHO-PALIMOHAIBHBIX YPaBHEHUH.
13 OCHOBHBIE METO/IbI PELICHHUS LIENbIX U 1 25 09
IPOOHO-PAMOHAILHBIX HEPAaBEHCTB
14 OCHOBHBIE METO/IbI PEIIEHUS LEIbIX U 1
JPOOHO-PAIIMOHATILHBIX HEPABEHCTB
MHorowieHsl OT OJHON NEPEMEHHOM.
15 Jlenenne MHOTOYJICHA HA MHOTOYICH C 1
octaTtkoM. Teopemabesy
16 MHorousneHs! ¢ meabMi Kod(hGUiineHTamMmu. 1
Teopema Buera
17 PemenuecncreMamHeHbIX ypaBHEHU I 2.10
18 PemenuecucreMnmHeiHbIX ypaBHEHU I
19 Martpuiia CUCTEMBI TUHEHHBIX YPaBHEHUH. 1




Onpenenurens MaTpuLpl 2X2, ero

20 FEOMETPUUYECKUN CMBICI U CBOWCTBA;
BBIUMCIICHHUE €r0 3HAYCHHUS
21 [TpuMeHeHue onpeaenuTeNs 1 peleHus 9.10
CUCTEMBI JIMHEWHBIX ypaBHEHUH
99 Pemmenue nmpukiaaHbIX 3a7a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHU
93 Pemenune npukiaHbIX 33/1a4 ¢ TOMOIIIBIO
CHCTEMBI JINHENHBIX YPABHEHUN
KoHntponbhas padota: "PanronanbHbie
24 YpaBHEHUS U HEPABEHCTBA.
CucreMblUIMHENHBIXypaBHEHU"
OyHKIMS, CIOCOOBI 3a/1aHus QYHKIUH.
25 B3aumuo obpaTtHbie QyHKITUH. 16.10
KomnozunusdyHkimit
26 I'paduk pyakmmmu. dnemMeHTapHBIC
npeoOpazoBanus rpadukoB QyHKIUH
OO6nacth onpeaesieHus] 1 MHOYKECTBO
27 3HaueHu# QyHkuuu. Hynmu ¢pyHKImm.
[TpoMexyTKH 3HAK TOCTOSTHCTBA
YérHble U HEUETHBIE (DYHKIIUU.
28 [Tepuoanueckue GyHKINU.
[TpoMe K yTKUMOHOTOHHOCTH( YHKITHH
MakcuMyMbl 1 MUHUMYMBI (DYHKITHH.
29 Haubonpiiee u HaMeHblIee 3HAYCHHE 23.10
(GYHKIINHM Ha TPOMEKYTKE
30 Jluneitnasi, kBagpaTH4Has U ApOoOHO-TIMHEHHAs
byHKIIIHN
31 DJIeMEHTapHOE HCCIIEIOBAHNE U TTOCTPOCHUE
rpauKoB TUX QYHKIIUNA
39 DNeMEeHTapHOE UCCIIEeIOBAHUE U MTOCTPOCHHE
rpaduxoB 3TuX GyHKINH
33 Crenens C 1eNbIM ToKaszareneM. buaom 211
Hrrotona '
34 Crenens C 1eNbIM TToKaszareneM. buaom
Hprotona
35 CrenenHast GyHKIUS C HATYPATbHBIM U IIEITBIM
nokasaresneM. E€cBoiicTBa u rpaduk
36 KonTponbhas pabota: "Crenennas QyHKIus.
E€ cBoiicTBa u rpaduk”
37 Apudmerndeckuii KOpeHb HATypaIbHOMN 13.11




CTCIICHU.

CBoiicTBa apu(PMETHIECKOTO KOPHS

38 HaTypaJIbHON CTEIIEHHU.
39 CaoticTBa apu(PMETHUECKOTO KOPHS
HAaTypaJIbHOMN CTEIICHHU.
40 [IpeoOpa3oBaHMs YUCIOBBIX BBIPAXKCHUH,
COJIepXaIINX CTETIEHH U KOPHU
41 [IpeoOpazoBaHus YUCIOBBIX BHIPAKCHUH, 2011
COJIEpXKAINX CTETICHH U KOPHU
42 WppannonaibHble ypaBHEHHUS.
43 OCHOBHBIE METO/IbI pEIICHUS
UPPALMOHATIBHBIX YPaBHEHHM
44 OCHOBHBIE METO/IbI pEIICHUS
UPPALMOHATILHBIX YPAaBHEHHIA
45 PaBHOCHITBHBIE TIEPEXO/IBI B IBCHIGHI/II/I 2711
UPPAIMOHATILHBIX YPABHCHHMA
46 PaBHOCHIIBHBIC TTEPEXO/IbI B PEIICHUHN
UPPALMOHATIBHBIX YPaBHEHHIA
47 OCHOBHBIE METOIBI PEIICHUS
HUPpALMOHATLHBIX HEPABEHCTB.
48 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATTEHBIX HEPABEHCTB.
49 CaoticTBa U rpaduK KOpHSI N-Oi CTEHeHH 4,12
50 CaoticTBa U rpaduK KOPHSI N-OW CTETICHH
KonTponbnas pabota: "CsoiicTBa u rpaduk
51 KOpHsI N-oii ctenenu. VppaimoHansHbie
ypaBHeHUs"
52 CrermneHsb ¢ pallMOHATBHBIM MTOKA3aTEIeM.
53 CBoiiCTBa CTENIEHU C pallMOHATLHBIM 1112
MOKa3aTeJIeM.
54 CBolicTBa CTETIEHH C PAllMOHAIBHBIM
MOKa3aTelIeM.
55 [Toxa3zatenbHast pyHKIM, €€ cBOIiCTBA U
rpadux
56 Hcnonws3oBanue rpadpuka QyHKIUN A5
pelLIeHNs] ypaBHEHUI
57 Ucnonb3oBanue rpaduka GyHKIUN A5 18.12
peleHus: ypaBHEHU I
58 [Toka3arenpHBIC YpaBHCHUS.
59 [TokazaTenpHbIe ypaBHeHUsI. OCHOBHBIE




MCTOJbI PCHICHUA ITOKA3aTCIbHBIX ypaBHeHI/Iﬁ

IToxazaTennHBIE YpaBHCHHA. OCHOBHBIE

60 1
METO/IbI PEIlICHNUs TOKA3aTeIbHbIX YPaBHEHUN
61 KonTponpHas padora: "[lokazarenpHas 1 1 25 12
¢ynkuus. [TokazarenbHble ypaBHeHUs" '
62 [onsrue norapudma. 1
63 Jlorapudmuuncna. CBoiicTBa morapupma 1
64 Jlorapudmuucna. CoricTsa iorapupma 1
65 JlecsaTHuHbIC U HATYpAJIbHBIC JOTapU(PMBbI 1 9.01
66 JlecaTu4HbIE U HATYypaJIbHBIE JTOTapH(PMBI 1
67 [TpeoOpazoBaHue BbIpaKEHHI, COIEPIKALTIX 1
JorapupMbl
68 [IpeobpazoBanne BBIpaKEHHA, COAECPIKALIIX 1
J0TapuQMbI
69 [IpeoOpazoBanne BBIpaKEHHIA, COACPIKALIIX 1 15.01
JorapuQMbI '
70 Jlorapudmuueckas GyHKUuUA, €€ CBOWCTBA U 1
rpaduk
71 Jlorapudmmueckas QyHKIus, €€ CBOWCTBA U 1
rpadguk
7 Hcnons3oBanue rpaduka QyHKIUU IS 1
pELICHHS YpaBHEHUI
73 Hcnons3oBanue rpaduka QyHKIUN IS 1 22 01
pelieHus: ypaBHEHU I '
74 Jlorapudmuueckre ypaBHEHUSI. 1
75 OCHOBHBIE METO/IbI pEILICHUS 1
norapu(pMHUECKUX ypaBHEHHIMA
76 OCHOBHBIEC METO/IBI PEIICHUS 1
norapu(pMUUECKUX ypaBHEHHHA
77 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUT 1 26,01
Jorapu()MUUECKUX YpaBHEHUI '
78 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN 1
norapu(pMHUECKUX YpaBHEHHHA
79 KonTponbnas pabota: "Jlorapudmuueckas 1 1
dbyuknus. Jlorapudgmudeckre ypaBHeHUus"
80 CuHyc, KOCHHYC, TAHT€HC ¥ KOTAaHTEHC 1
YHCIIOBOTO apTyMEHTa
81 Cunyc, KOCUHYC, TAHT€HC M KOTAaHT€HC 1 502
YHCIOBOTO apryMeHTa '
82 ApKCUHYC, apKKOCUHYC U apKTaHT€HC 1




YHCJIIOBOI'O apryMEeHTa

ApKCUHYC, apKKOCUHYC U apKTaHT€HC

83 1
YHCJIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
84 OTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN 1
YHCIIOBOTO apryMeHTa
Tpuronomerpudeckas OKpyKHOCTb,
85 OTpeieIeHue TPUTOHOMETPHUECKUX (DYHKIIUN 1 12.02
YHCIOBOTO apryMeHTa
86 3aBUCUMOCTb MEXAY (PYHKLUAMHU OAHOTO U 1
TOTO XK€ yIJa.
87 TpuroHoMeTpUUECKHil TOXKICCTRA. 1
88 DOopMYITBI CITOKESHHUS. 1
89  ®opmynsl 1BOITHOTO yria. 1 19.02
90 DopMyITBI TTOJIOBUHHOTO YTJIA. 1
91 DopMyIbl IPUBEACHHUS. 1
92 DopMyITbl CyMMBI H Pa3HOCTH 1
TPUTOHOMETPUUYECKHUX (PYHKIUH.
03 Hpef)6p213OBaHI/IeTpI/IFOHOMCTpI/I‘leCKI/IXBLIpa)K 1 26,02
SHU
94 ApKCHHYC, apKKOCUHYC, apKTaHT€HC U 1
APKKOTAHTEHC.
95 PenrenneypaBHeHHICOSX = @, SINX = a, tgX = a, 1
ctgx =a
96 Penienne TpUroHOMETPUUECKUX YpaBHEHHH 1
METO/I0M 3aMEHBI IEPEMEHHOM.
97 OnHOpO/IHBIE TPUTOHOMETPUYECKHE 1 4.03
yYpaBHEHHMS.
98 Pemenne TpuroHOMETpUYECKUX YpaBHEHUN 1
METO/IOM Pa3JI0KEeHUST HA MHOKUTEIH.
99 CHCTEMBITPUTOHOMETPUYECKUX YPABHEHU . 1
100 Pemenne ) 1
CHUCTEMTPUTOHOMETPUYECKUXYPaBHEHUH.
KonTponbhas pabota: "Tpuronomerpuyeckue
101  BBIpaXCHHS U TPUTOHOMETPUIECKUE 1 1 11.03
ypaBHeHuUA"
[TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS
102  nocnenoBatenbHOCTEH. MeTon 1
MaTeMaTHYECKOW WHIYKITHH
103  MOHOTOHHBIC M OTPaHUYCHHBIE 1




noCICA0BAaTCIbHOCTH.

104  Apudmernueckasmporpeccus
105  T'eomerpuueckasmporpeccus 18.03
106 beckoneuHoyObIBarOIasireOMETpUYECKASIPOT 1
peccust
107 Cymma 6CCKOH6:-IHO yOBIBaIOIICH 1
reoMeTPUUECKON Iporpeccun
108 JIMHENHBIN ¥ YKCIOHEHUMAIIbHBIA pocT. Ynciio 1
e.
109  ®opmyna CIIOXKHBIX POLIEHTOB 1 3.04
110 Hcnonp3oBaHne mporpeccuu Ui peuieHus 1
peabHBIX 3a/1a4 MPUKIIAJHOTO XapaKTepa
111 KoHntpoinbhas padora: "[locnenoBareabHOCTH 1
u nporpeccun”
112 = HenpepsiBHble GYHKIIUU U UX CBOWMCTBA 1
113 Touka pevlsmea. AcumnToTs TpaduKoB 1 8.04
byHKUIMMA
114  CsoiicTBa (hyHKIUI HEPEPHIBHBIX HA OTPE3KE 1
115  CaoiicTBa QyHKIMI HEMPEPHIBHBIX HA OTPE3KE 1
116 = Meton UHTEPBAJIOB. 1
117 = Pemenue HepaBEeHCTB METOI0M UHTEPBAJIOB. 1 15.04
118  PemieHue HepaBEHCTB METOJIOM MHTEPBAJIOB. 1
119 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
GyHKUMH 1715 peleHus 3a1a4
120 [IprMeHeHne CBOWCTB HENPEPBIBHBIX 1
GyHKIMMA 715 pemieHust 3a1a4
121  TIlepBas u BTOpas MpOU3BOAHBIE (PYHKIIUU 1 22.04
122 OHpGILGJ‘IGHI/If?, T€OMETPUUYECKUM CMBICT 1
MIPOM3BOTHOM
123 OHpCI[eJIeHI/If:, (bu3HYeCKUl CMBICT 1
MIPOU3BOTHOM
124  VYpaBHeHue KacaTenbHOU K rpaduky QyHKIUH 1
125  VYpaBHeHHe KacaTeNbHOH K rpaduky QyHKIIH 1 6.05
126  IIpousBojHbIE 37€MEHTAPHBIX (PYHKITHIA 1
127  TIpow3BOAHBIE dIEMEHTAPHBIX (PYHKITHIA 1
128 [IpousBoaHast CyMMBI, IPOU3BEICHUS, 1
Y4aCTHOTO.
129 [Tpou3BoHAS CYMMBI, TPOW3BEICHHS, 1 13.05

4aCTHOTIO.




130
131

[IpousBoaHas COXHOW (HYyHKIMN

Kontponbnas padota: "[IponsBognas”

132

133

134

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3aIUS

3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

3HaHui: "Oyukiun"

HtoroBas koHTpoJIbHasIpaboTa

20.5

135

136

[ToBTOpenue, 06001IeHNE, CHCTEMAaTH3aIUS

3HAHUH

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

3HAHUU

OBILIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

11 xkaace

136

10

n/

Tema ypoka

KoaunuecTBo 4acoB

Bce
ro

Kounrtpousn
Hble
padoThbI

IIpakTH4ec
KHe
padoTbI

DJIEKTPOHHBI
Hara e uudposbie

u3ydeH | oOpasoBareJ

usi bHbIE

pecypchI

IIpumeHeHune
MIPOU3BOAHOM K
UCCIIE0BAHUIO
byHKIMA HA
MOHOTOHHOCTb U
IKCTPEMYMBI

IIpumeHeHue
MIPOU3BOAHOM K
HCCIIEJ0BAHUIO
byHKIIMA HA
MOHOTOHHOCTb U

3KCTPEMYMBI

IIpumeneHne
MPOU3BOAHOM K
HCCIIEJOBAHUIO
byHKIIMA HA
MOHOTOHHOCTb U
KCTPEMYMBI

IIpumeneHne
MPOU3BOAHOM K




UCCIIEI0BaHUIO
byHKIMI HA
MOHOTOHHOCTb ¥
9KCTPEMYMBI

[Ipumenenue
IIPOU3BOJHOM K
UCCIIE0BAHUIO
byHKIMA Ha
MOHOTOHHOCTb U
JKCTPEMYMBI

[Ipumenenune
IIPOU3BOJHOM K
UCCJIEJOBaHUIO
byHKIMI HA
MOHOTOHHOCTb U
JKCTPEMYMBI

Haxoxnenue
HauOOJIBIIIETO U
HAaUMEHBILIETO
3HAYEHUS
HEeMPEephIBHOU

byHKIIMMA HA
OTpe3Ke

Haxoxnaenue
HanOOJIBIIEr0 U
HAUMEHBIIIETO
3HAYCHUS
HEIPEPBIBHON
byHKIMMA HA
OTpEe3Ke

Haxoxnenne
HauOO0JIBIIEro U
HaVMEHBIIIETO
3HAYEHUS
HEIPEPBIBHOU

GyHKIIUY Ha
OTpe3Ke

10

Haxoxnenne
HauOOJIBIIEro U
HAMMCHBIIIETO
3HAYCHUS
HEIPEPBIBHOU




byHKIMHT HA
OTpE3Ke

11

Haxoxnenue
HanOOJIBIIEro U
HAUMCHBIIIETO
3HAYCHUS
HEIPEPBIBHON

byHKIMHA HA
OTpe3Ke

12

Haxoxnenne
HanOOJIBIIIETO U
HAaWMEHBIIIETO
3HaUCHUs
HEeMPEephIBHOU

byHKIIUN Ha
OTpe3Ke

13

[IpumeHenne
MIPOU3BOIHOM
JUTS HAaX 03K ICHUS
HaWJIy4ylIero
pelieHust B
MPUKIIATHBIX
3aJaJax

14

IIpumeHeHue
IIPOU3BOJHOU
JUISL HAXOXKIACHUS
HaWJIy4dlIero
peueHus B
MIPUKIIAHBIX
3a1a4ax

15

[IpumeHeHne
MIPOU3BOJHOMN
JUIS
OIIpeCIICHUS
CKOPOCTH H
YCKOpEHUs
nporecca,
3a/1aHHOTO
dbopmynoit umm
rpaduxom

16

IIpumeHeHue
IIPOU3BOJHOM




JUIs
OTIpeNieIeHus
CKOpPOCTH H
YCKOPCHUS
nporiecca,
3aJJaHHOTO
dbopmyIoit uiu
rpadukom

17

Kommosumus
byHKIMHA

18

Kommo3umnusa
byHKUMMA

19

Kommozumnusa
byHKUMMA

20

['eomeTpuuecku
e o0pa3bl
YpaBHEHUU Ha
KOOPJMHATHOU
IIJIOCKOCTH

21

['eomeTpuuecku
e 00pasbl
YpaBHEHUH Ha
KOOPJMHATHOU
IIJIOCKOCTH

22

KonTponbHas
pabora:
"UccnenoBanue
byHKIMI ¢
MOMOIIbIO
IPOU3BOIHON"

23

[TepBooOpasHas,
OCHOBHOE
CBOMCTBO
NepBOOOPA3HBIX

24

[TepBooOpazubie
AJIEMEHTAPHBIX
GyHKIIHIA.
[IpaBuna
HaXOXKJICHUS
epBOOOPA3HBIX

25

[TepBooOpazubie
AJIEMEHTAPHBIX




byHKIMH.
[IpaBuia
HaXOXKJICHUS
epBOOOPa3HBIX

26

HuTrerpai.
I'eomerpuuecku
1 CMBICIT
WHTErpajia

27

Brrunciaenue
ONPEAECIEHHOTO
WHTEerpaja mno
dbopmyie
HrroTona-
JleliOHuIIa

28

Brrunciaenue
OIPEIEIIEHHOTO
MHTETpaja 1no
dbopmyre
HrroTona-
JleliOHuIIa

29

[IpumeHenne
UHTETpaa is
HaXO0XICHUs
II0Lanen
IUIOCKUX (UTYp

30

[IpumeHeHne
UHTETpaa s
HaXO0XICHUS
00BEMOB
TEOMETPUUECKUX
Ten

31

IIpumepsr
peleHui

g depeHranb
HBIX YpaBHEHUHN

32

IIpumepsr
peleHui

g depeHranb
HBIX YpaBHEHUU

33

Maremarnuecko
e
MOJEIUPOBAHHUE




peaTbHbIX
IIPOLIECCOB C
MIOMOIIbIO
nuddepeHnmrab
HBIX YpaBHEHUM

34

Konrtponbnas
pabora:
"ITepBooOpaznas
v uHterpan"

35

Tpuronomerpuy
eckue pyHKIUM,
UX CBOMCTBA U
rpaduku

36

Tpuronomerpuy
eckue GpyHKIUH,
UX CBOMCTBA U
rpaduku

37

Tpuronomerpuy
eckue GpyHKIUH,
UX CBOMCTBA U
rpaduku

38

Tpuronomerpuy
eckue QyHKIUH,
UX CBOMCTBA U
rpaduxu

39

Tpuronomerpuu
eckue QyHKIUH,
UX CBOMCTBA U
rpaduku

40

OT160p KOpHEH
TPUTOHOMETPHUY
€CKUX
YpaBHEHUH ¢
MOMOIIbIO
TPUTOHOMETPHUY
€CKOU
OKPYKHOCTH

41

OTt60p KOpHE
TPUTOHOMETPHUY
€CKUX
YpaBHEHUH ¢
MOMOILBIO




TPUTOHOMETPHUY
€CKOU
OKPYKHOCTH

42

OT160p KOpHEH
TPUTOHOMETPUY
€CKUX
YpaBHEHUH ¢
HOMOILBIO
TPUTOHOMETPUY
ecKou
OKPY>KHOCTH

43

OT160p KOpHEH
TPUTOHOMETPUY
€CKHUX
YpaBHEHUH ¢
HOMOILBIO
TPUTOHOMETPUY
€CKOM
OKPYXHOCTHU

44

Pemenue
TPUTOHOMETPUY
€CKHX
HEpPABEHCTB

45

Pemenune
TPUTOHOMETPUY
€CKHX
HEpPABEHCTB

46

Pemenune
TPUTOHOMETPUY
€CKUX
HEpPABEHCTB

47

Pemenune
TPUTOHOMETPUY
€CKUX
HEPaBEHCTB

48

KoHnTponbHas
pabora:
"I'paduku
TPUTOHOMETPHUY
€CKUX (YHKITHH.
Tpuronomerpuu
ecKue




HepaBeHcTBa"

49

OCHOBHBIE
METOIbI
petieHus
IMOoKa3aTeJIbHBIX
HEPaBEHCTB

50

OcCHOBHBIE
METOIbI
petieHus
IMOoKa3aTeJIbHbIX
HEPaBEHCTB

51

OCHOBHBIE
METO/IbI
peteHus
MOKa3aTeJIbHBIX
HEPaBEHCTB

52

OCHOBHBIE
METO/IbI
petieHus
MOoKa3aTeJIbHBIX
HEPaBEHCTB

53

OcHOBHBIE
METOAbI
pewenus
norapupMuIecK
X HCPABCHCTB

54

OcHOBHBIE
METOAbI
pewenus
norapupMuIecK
UX HEPaBEHCTB

55

OCHOBHBIE
METObI
pewenus
norapupMuIecK
UX HEPABEHCTB

56

OcHOBHBIE
METO/IbI
pereHus
JorapupmMHUEcK
UX HEPaBEHCTB

57

OcCHOBHEBIE




METO/IbI
peueHus
UPPALMOHAIIbHBI
X HEPABEHCTB

58

OcHOBHBIE
METOAbI
pewenus
UPPAIHIOHATILHBI
X HEPaBEHCTB

59

OcHOBHBIE
METOAbI
pewenus
UPPALHOHATILHBI
X HEPaBEHCTB

60

OcHOBHBIE
METOAbI
pewenus
UPPALHOHATILHBI
X HEPaBEHCTB

61

I'paduueckue
METO/IbI
peuieHus
UPPaLMOHAIILHEI
X YpaBHEHUI

62

I'padmuueckue
METO/IbI
peuieHus
UPPALMOHAIILHEI
X YpaBHEHUI

63

I'padmnueckue
METO/IBI
peleHus
MIOKa3aTeNNbHbIX
YpaBHEHUN

64

['papuueckue
METO/IBI
peleHus
MIOKa3aTeNNbHbIX
HEPABEHCTB

65

I'paduueckue
METO/IbI
pereHus




norapudmmugeck
WX YPaBHEHUU

66

I'padpraeckue
METO/TBI
pelieHus
norapudmmuueck
WX HEPABCHCTB

67

I'papraeckue
METO/TBI
peleHus
norapudmugeck
WX HEPABCHCTB

68

I'paduueckue
METO/IbI
pelieHus
[I0Ka3aTeNbHbIX
"
JorapupMHUIECK
WX YpaBHEHUU

69

I'paduueckue
METO/IbI
peLeHus
NOKa3aTeIbHbIX
U
JorapupmMHUUEcK
WX YpaBHEHHU

70

I'paduueckue
METO/IbI
peLeHus
NOKa3aTeIbHbIX
u
norapupMuIecK
UX HEPAaBEHCTB

71

I'paduueckue
METO/IbI
pereHus
MOKa3aTeIbHBIX
u
norapupMuIecK
UX HEPaBEHCTB

72

KoHTtponbHas
pabora:




"UppanmoHaibH
bI€,
[I0Ka3aTeNbHbIE
u
JorapupMuIECcK
ve HepaBeHcTBa"

73

KomrekcHbie
YHcla.
Anrebpanyeckas
u
TPUTOHOMETPHUY
eckast opMbl
3aMucH
KOMIIJICKCHOTO
qucla

74

KommiekcHsie
YHCIIa.
Anrebpanueckas
u
TPUTOHOMETPHY
eckast opMbl
3amnucu
KOMILJIEKCHOTO
qrcna

75

Apudpmernuecku
€ oIepanuH ¢
KOMIUIEKCHBIMU
qHCcIaMu

76

Apudpmernuecku
€ olepanui ¢
KOMIUIEKCHBIMU
quCcIaMu

77

N3ob6paxenue
KOMIIJIEKCHBIX
Ylrcell Ha
KOOPIAMHATHOM
IJIOCKOCTH

78

N3ob6paxenue
KOMIIJIEKCHBIX
Ylrcell Ha
KOOPIAMHATHOM
INIOCKOCTH




79

dopmyia
Myaspa. Kopau
N-0M CTEIEHU U3
KOMILJIEKCHOTO
yucia

80

dopmyia
Myaspa. Kopau
N-0il CTeNEeHN U3
KOMILJIEKCHOTO
yucia

81

[Ipumenenune
KOMILIEKCHBIX
qrcen s
pelieHus
(bU3HYECKUX U
TEOMETPUUECKUX
3a1a4

82

KonTponbHas
pabora:
"KoMmnnekcHbie
yycia"

83

HarypanbHble u
LieJIbIe YUCIIa

84

Harypasbnsie n
LeJIbIE YNCIIA

85

IIpumeHeHune
IIPU3HAKOB
JEIUMOCTH
LEJIBIX YUCEI

86

IIpumeHeHue
IIPU3HAKOB
JEIMMOCTH
LEJIBIX YHUCEl

87

IIpumeHeHue
IIPU3HAKOB
JEIMMOCTH
LEJIBIX YUCEIL:
HO/I n» HOK

88

IIpumeHeHue
IIPU3HAKOB
JEIMMOCTH
LEJIBIX YUCEIL:




HOJ u HOK

89

[Ipumenenue
MIPU3HAKOB
JEIUMOCTH
LEJIBIX YUCEIL:
OCTaTKH IO
MOJYJIIO

90

[Ipumenenue
MIPU3HAKOB
JEJIIMMOCTH
LEJIbIX YUCEIL:
OCTaTKH IO
MOJTYJIO

91

[Ipumenenne
MPU3HAKOB
JIEITUMOCTH
LICJIBIX YHUCETI:
aJrOpUTM
EBximmpa mis
pelieHus 3aaa4y
B IIEJIBIX YHCIIaX

92

KonTponbHas
pabora: "Teopus
LenbIx yucen"”

93

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PaBHOCHIBHBIE
CHCTEMBI U
CHCTEMBI-
CIIEACTBUS

94

Cucrema u
COBOKYITHOCTh
YpaBHEHUM.
PasHOCHIBHEBIE
CHCTEMBI U
CHCTEMBI-
CIIEACTBUS

95

OCHOBHBIE
METOAbI
pCHIeHI/ISI CUCTCEM
u




COBOKYITHOCTEM
panuoHAIBHBIX
ypaBHEHUI

96

OcHoBHbIE
METO/IbI
pelIeHUs: CUCTEM
u
COBOKYITHOCTEH
UPpaLMOHATILHBI
X YpaBHEHHI

97

OcHoBHbIE
METO/IbI
pELICHUs CUCTEM
u
COBOKYITHOCTEH
HOKa3aTeIbHbIX
ypaBHEHUI

98

OCHOBHBIE
METO/1bI
pELICHUs] CUCTEM
u
COBOKYITHOCTEH
MOKa3aTeJIbHbIX
ypaBHEHU I

99

OcHoBHbIE
METO/IbI
peLIeHUs CUCTEM
U
COBOKYITHOCTEH
JorapupmMHUUEcK
UX YpaBHEHUMU

100

OcHOBHBIE
METO/IbI
peLIeHUs CUCTEM
u
COBOKYITHOCTEM
JorapupMHUUEcK
UX YpaBHEHUU

101

IIpumeneHne
CUCTEM K
PEILIEHNUIO
MaTE€MaTUYECKH




X 3aja4 ¥ 3a7a4
U3 pa3IMYHbIX
oOnactell HayKu
Y peajbHOU
JKU3HHU,
MHTEpIIpeTalns
MOJTy4YEHHBIX
pe3yJIbTaToB

102

[Ipumenenue
CHCTEM K
PELICHUIO
MaTeMaTHYECKU
X 3aja4 ¥ 3a7a4
U3 pa3IMYHbIX
oOnactell HayKu
U peaIbHOU
KHU3HHU,
UHTEpIpeTanus
HOJIy4EHHBIX
pe3yiIbTaToB

103

[Ipumenenue
HEPABEHCTB K
PELICHUIO
MaTeMaTHYECKU
X 3a7a4 ¥ 3a7a4
13 pa3JInYHbIX
oOrnactell HayKu
U peaIbHOU
YKU3HHU,
MHTEPIIPETALNS
MOJIy4YEHHBIX
pe3ynbTaToOB

104

KoHTtponbHas
pabora:
"Cucremsl
palMOHATIBHBIX,
UppanoHaIbHbI
X
MOKa3aTeIbHbBIX
"
norapupMuIecK
UX ypaBHEHHUN"

105

PanmmonansHbie




YpaBHEHHUS C
napameTpamu

106

PanmmonansHbie
HEpaBEHCTBA C
napameTpamu

107

PanmonansHbie
CHUCTEMEI C
napamMeTpamMu

108

Uppanuonanba
bI€ YpaBHEHUS,
HEPaBEHCTBA C

napaMeTpamu

109

Hppanunonansx
BI€ CUCTEMBI C
napaMeTpamu

110

ITokxa3aTensHEIC
ypaBHEHUH,
HEpaBEHCTBA C
napamMeTpamMu

111

IlokazarenbpHbIE
CHUCTCMBI C
napameTpamMu

112

Jlorapupmuueck
W€ YpaBHEHU,
HEPaBEHCTBA C
napameTpamMmu

113

Jlorapugmuueck
W€ CUCTEMEI C
napameTpamu

114

Tpuronomerpuu
ecKue
YpaBHEHUS C
rapameTpamu

115

Tpuronomerpuu
ecKue
HEPaBEHCTBA C
rapameTpamu

116

Tpuronomerpuu
€CKHE CUCTEMBI
C IapaMeTpaMu

117

[Toctpoenue u




HCCIICAOBAHHUE
MaTEeMaTHYCCKU
X Mojelei
peanbHBIX
CUTYalH C
ITOMOIILIO
ypaBHEHHUH C
napameTpamu

118

[Toctpoenue u
HCCJIEI0BAHNE
MaTEeMaTUYECKH
X MoJejei
peaTbHBIX
CUTYalHil C
MTOMOIIIBIO
CHUCTEM
YpaBHEHUU ¢
napameTpamu

119

IToctpoenue u
HCCIIEIOBAHNE
MaTeMaTHYECKU
X Mozelnen
peabHBIX
CUTyaluu ¢
MIOMOLLIBIO
cucTeM
YpaBHEHUH ¢
rapameTpamu

120

KonTponbHas
pabora: "3amaun
¢ mapameTpamu”

121

IToBTOpEHME,
000011IeHHE,
cucTeMaTu3aIus
3HAHUM:
"VpaBHeHns"

122

IToBTOpEHME,
000011IeHHE,
CHUCTEMaTH3aITUs
3HAHUM:
"VpaBHeHns"

123

IToBTOpEHME,




000011IeHNE,
cucTeMaTu3aIus
3HAHMI:
"YpaBHeHUs.
CucremMbl
ypaBHEHUI"

124

IToBTOpEHME,
0000111eHHE,
CUCTEeMaTU3aIHs
3HAHUM:
"Hepasencrtna"
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IToBTOpEHME,
0000111eHHE,
CUCTEeMAaTU3aIHs
3HAHUI:
"Hepasencrtna"

126

IToBTOpEHME,
0000111eHHE,
CUCTEeMaTU3aIHs
3HAHUI:
"Hepasencrtna"

127

IToBTOpEHME,
000011IEHHE,
cucTeMaTu3alus
3HAHUM:
"ITpousBoaHas U
e€ npuMeHeHue"

128

IToBTOpEHME,
000011IEHHE,
CUCTEMATH3aLM
3HaHMI:
"IIpon3BogHas u
€€ npumeHeHue"
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IToBTOpEHME,
00001IeHHE,
cUCTEMaTU3aIus
3HAHUM:
"IIpon3BoaHas u
€€ npumeHeHue"

130

IToBTOpEHME,
00001IeHHE,
cucTeMaTu3aIus




3HAHUM:
"NHTerpai u ero
npuMeHeHue"

IToBTOpEHME,
000011IeHNE,
131 | cucreMaTu3anus 1
3HAHUM:
"®yHkun"

IToBTOpEHME,
0000111eHNE,
132 | cucreMaTu3anus 1
3HAHUM:
"OyHkuun"

IToBTOpEHME,
00001IeHNE,
133 | cucreMaTuzanus 1
3HAHUM:
"OyHkuun"

Hrorosas
134 | KkoHTposIbHAS 1 1
pabora

Hrorosas
135 | xoHTpoNBHAS 1 1
paborta

IToBTOpEHME,
136 000011IEHHE,

CUCTCMaTHu3alusa
3HAHUH

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

136 10 0

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

http://www.fipi.ru/., http://ps.1september.ru/. , https://math-ege.sdamaia.ru.
https://infourok.ru/prezentacii k urokam matematiki
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