I'ocynapcrBenHoe 010aKeTHOE 00111€00pa3oBaTEIbHOE YUPEKIeHUE
cpeaHsisi 001eo0pa3oBarejbHas mKojga Ne 276
Kpacnoceabckoro paiiona Cankr-IlerepOypra

«PaccmoTpeHo»

Ha 3aCeaHul METOAUYECKOTO

00bETUHEHUS YUUTENeH

MaTeMaTHKH U UH)OPMATUKU

IIporoxom Ne 1

oT «_31 » aBrycra 2023 roga

IIpencenarens MO:
(Kopemkosa O.B.)

«CoriacoBaHO»: 3aMeCTUTEIb

IUPEKTOpa Mo yaeOHOH paboTe
(ArapkoraO.B.)

ot «31» aBrycra 2023roma

«Y TBEPKICHO»
Hupexrop 'BOYCOII Ne 276
Canxr-IletepOypra

(Hammmosa O.B)
_Ipuxaz Ne_53-Y
oT «31» aBrycrta 2023rona

PABOYAA ITIPOI'PAMMA

y4eOHOro npeamMera «AJjredpa H Ha4aJa MATEMaTHYeCKOr0 aHAJIM3a. YTy IeHHbII

YPOBEHb»

qutst ooygaromuxcst 10A kmacca

[ OoKymeHT nognucaH NnpocToum
3NEKTPOHHOM NOANUCHIO
Hanumosa Onbra BUKTOPOBHA
AupekTtop NBOY COLLU Ne 276
CaHkT-lNeTepbypra

r. Cankr-IlerepOypr

2023

CocraButens: Mancyposa 1.M.




MNOACHUTEJIBHASA 3AIINCKA

Y4eOHbIii Kypc «Anrebpa W Hadalla MaTeMaTHYECKOTO aHalu3a» SIBIISETCS
OJHUM W3 HauOoliee 3HAYMMBIX B IMpPOrpaMMe CpeaHEro oOIiero oOpa3oBaHWS,
MOCKOJIBKY, C OJHOW CTOPOHBI, OH OOECIEeUMBAET WHCTPYMEHTAIbHYIO 0a3y s
U3YyYEHHS BCEX €CTECTBEHHO-HAYYHBIX KYpCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe W a0CTPaKTHOE MBIIIICHUE O0yUYaIoNUXcs Ha YpPOBHE, HEOOXOAMMOM
JUTSE OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOro Kypca OOydJaromuecs OBIIAJEBAOT
YHHUBEpPCAJIbHBIM S3BIKOM COBPEMEHHOH HayKH, KoTopas (opMyIHpyeT CBOH
JOCTHKEHHSI B MATEeMaTH4IeCcKoi (hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHalu3a 3aKiaJ(bIBacT
OCHOBY Ul YCIEUIHOI'O OBJAJCHUS 3aKOHAMU (PU3UMKHU, XUMUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCS B COBPEMEHHBIX ITHU(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIOJNB30BaTh MX JJS JaldbHEWIEro oOpa3oBaHUsS U B
NOBCEIHEBHOM kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIHUSIMHU anreOpbl M MaTEeMaTHMYECKOro aHaju3a pa3BUBAET
yMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, JIOKa3bIBATh
YTBEPKACHUS C TIOMOINBIO MHAYKIIMH U PAcCy’KIaTh JIEAYKTUBHO, MCIOJIb30BaTh
0000IIeHNEe W KOHKpETH3alluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuenus yueOHOro kypca «Anredpa W Hayajla MaTeMaTUYECKOTO
aHanM3a» 00ydYaroIuecs MONyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEajbHbIX CUTYAIlUH,
UHTEPIIPETAllMd  TOJYYEHHBIX  pELIeHWH, 3HAKOMSTCS C  IpUMepaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMATUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHblii Kypc 007amaeT 3HAYMTEIHHBIM BOCHHUTATENBHBIM ITOTEHIIHAIIOM,
KOTOPBI peanu3yercss Kak uepe3 Yy4eOHbId MaTepuaj, CIOCOOCTBYIOIINI
(GbOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaK W 4epe3 crnenuduky ydeOHOM
NESTENIbHOCTH, TpeOyIolel MPOJOJKUTENbHON  KOHIEHTpAllMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTM M OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOydeHus aiareOpe M HadajlaM MaTeMaTH4eCKOIro
aHaJIM3a JCKUT ACSITEbHOCTHBIN NMPUHIUI 00yUYESHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIJICTICHBI CICAYIONINE COAEpKATEIIbHO-METOANYecKne TuHuM: «Yncna
U BBIYUCIICHU», «DyHKINU U TpaduKn», «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanu3a», «MHoxkecTBa M Jioruka». Bce ocHoBHbBIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YYaroTCsl Ha NPOTSHKEHUHM JBYX JIET
oOyueHusi Ha ypOBHE CpeIHEro oOImero oOpa3oBaHUs, €CTECTBEHHO OTIOJHSIS
JpyT JIpyra W MOCTETEHHO HACHIIIAsSCh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4€OHBIH KypC SBISIETCSI HMHTETPATUBHBIM, IIOCKOJIBKY OOBbEequHSET B cede
COJIEp’)KaHUE HECKOJBKMX MAaTEMaTHMYECKUX JAMCLUUIUIMH, TaKUX Kak aireopa,
TPUTOHOMETpPHSI, MaTEeMaTHUYECKU aHaIW3, TEOpUs MHOXKECTB, MaTeMaTH4yecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOywaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (hopMupyeTcs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYECKYI0 MOJEIb pPEaIbHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJTYUYCHHbIE MPU U3YYEHUU y4eOHOro Kypca, JUIs
peIleHusI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a/1add, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «YKcia W BBIYMCICHUS) 3aBEpIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOTr0 00111er0 00pa3zoBanusi. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHHusl 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palMoHATbHBIX BBIUMCICHUM, BKIIOYAIOMINX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaTh NPUKUIKY, BBIIOJHATH NPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BBbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIE OOYyYarolmMMCS MHOXKECTBAa HATypalbHBIX, IEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUuyYecKue 3aJaud M OINEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMHU Ha MHOXKECTBE LIEJBbIX 4YHUCEN, O0COoOble CBOMCTBA
paIMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHUE ONEpalni, a TaKkKe
U3BJICYCHUE KOPHSA HATYPaJbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pPACIIMPEHHIO Kpyra HCHOJb3YEMBIX YHCEN U
3HaKOMCTBY C BO3MOXXHOCTSMU MX NMPUMEHEHHS Ul PELICHUsS Pa3iMyuHBbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMaTHKH KaK HayKH W € POJlH B
MIOCTPOCHUU MOJIEJICH PEaJIbHOTO MHpa, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHne M
KOHKpETH3aIHS.

Jluaust «YpaBHEHHUS W HEPABEHCTBA» pPEATU3yeTCs] Ha MPOTSHKEHUH BCETO
oOyueHusi Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKIIOM
paznene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIOIUX 3a1ad. B
pe3ynbrare oOydarluecs OBJIAJAEBAIOT Pa3jIMYHBIMM METOAAMM  pEIICHHUS
palMoHaNbHBIX, HPPAIMOHANBHBIX, TOKA3aTENbHbIX, JOTAapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3a1ad,
coaepKaimx mnapameTpel. llodydeHHbIE yMEHHS HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIENOBaHUM (PYHKIUI C MOMOIIBIO MTPOU3BOJHOM, MPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX U HAMMEHBIIUX 3HAYEHUN (PYHKINU.
JlannHast copepkarenbHasi TUHUS BKIIOYAeT B ceOs Takke GOpMUPOBAHUE YMEHUN
BBIMOJHATH  pacuéTel 1o  (opmyrnam, mpeoOpa3oBaHUs  PalMOHAIBHBIX,
UppPAIMOHATIBHBIX M TPUTOHOMETPUYECKUX BBIPAKECHHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jiorapudmel. brarogaps u3zydeHuio anredpandeckoro
MaTepuasa NPOUCXOJWUT  JAJIbHEWIIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUs O0ydaroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPeICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEW B BHJIE PaBEHCTB M HEPABEHCTB. AnreoOpa
npegiaraeT 3(pQPEeKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHUs MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a]1a4, HAIJIAHO JTEMOHCTPUPYET CBOU BO3MOMXHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeToIMUecKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperseTaeTcs ¢ APYrMMH JIMHUSMHU y4e0HOro Kypca, NMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATENLHOCTD N3yUEHU MaTepuana. M3yuenue creneHHoun,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMI, UX CBOMCTB
U rpauMKoOB, UCIOJIb30BaHUE (PYHKUUHU ISl pelIeHUs 3aad U3 APYruX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaKk W C pElIeHUEM ypaBHEHHWH U HepaBeHCTB. [Ipu 3TOM OonblIoe BHMMAaHHE
yaensercss (GOPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJIaMU 3aBHCHUMOCTU MEXKIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBATh IMOJYyYEHHbIE (PYHKIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BbIPAXaThb 3aBUCUMOCTH MEXKIy BEIMYMHAMU B
paznu4HOi dopme: aHATUTHYECKOM, Tpaduueckoi u ciaoBecHOW. Ero msyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHA.

CopnepxarenpHass nuHuA «Hauvana MareMaTHnyeckoro aHalin3a» MO3BOJISIET
CYILIECTBEHHO PaCIIMPUTh KPyr KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX OOYy4YarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXXHOCTb CTPOHUTH
rpa@uKky  CIOXHBIX (YHKLIMMA, ONpEeAeNsiTbh HMX HauOONbIINE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MUIOMAanun (Guryp u oObEMBI TE, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TIpolueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJEJIEH pealbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee pEHIeHHe B MPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKHX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanm3a CrocoOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (POPMAITLHO-JIOTHYECKOTO U
KPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUW pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHUKE W UCKyccTBe. OOyuaroniyecs: y3HaIT O



BBIJIAIONIUXCSI PE3yIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYeCKass TUHUS «MHOXKECTBa M JIOTHKa» BKIIFOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUKU. TeopeTuko-
MHOKECTBEHHBIE MPEJICTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOM MaTEeMAaTUKU
W TIpeiaraloT Han0oJiee YHUBEPCATIBHBIA SI3bIK, OOBECIUHSIONMIMA BCE Pa3zeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxkHO 1aTh
BO3MOXKHOCTh OOy4aroleMmycs MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIIOJIb30BaTh €T0 JIJISi BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKH CJeAyeT IPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTeNbCTB.  3HAKOMCTBO  C  dJIEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Ppa3BUTHIO JIOTMUECKOTO MBIIIICHUS
00y4JaroIuxcs, MO3BOJISIET UM CTPOUTH CBOM PACCYKIICHUS Ha OCHOBE JIOTHICCKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreObpa W Hayajga MaTEMaTHYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPHU3BAHbI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJIETEH peaTbHBIX
CUTYyallMii, WCCIACAOBAHMS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl H
MaTEMaTUYECKOTO aHajin3a, WHTEPIPETAIMH TOJYyYCHHBIX pe3yabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAKIIBIN U3 Pa3IesioB MPOTPaMMBbI, IOCKOJIBKY BECh MaTepral
y4eOHOTrO Kypca IIMPOKO HCIOJIB3YEeTCs JJIA pelieHus] MPUKIaAHbIX 3anad. [lpu
pEIICHUH  pEabHbIX  MPAKTUYECKUX  3a7ad  oOydaromipecss  pa3BUBAIOT
HAOFOMATEIbHOCTh, YMCHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCs,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MpoOJeMy.
JlesitenbHOCTh MO (OPMHUPOBAHWIO HABHIKOB PEIICHHS TMPUKIAJHBIX 3a1a4
OpraHU3yeTCs B MPOIIECCe U3YyUEHUS BCeX TeM y4eOHOTO Kypca « AnreOpa u Hadana
MaTeMaTHYECKOTO aHATN3ay.

Ha wusyuenue ydeOHOro kypca «AnreOpa W Hadajla MaTeMaTHYECKOIO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 JacoB (4 Jaca B HeJIEINIO).



COJAEPKXAHUE OBYUYEHUA
10 KJTACC

Yucsia v BIYMCJIEHUS

Pannonansabpie uncina. OOBIKHOBEHHBbIE U JECATUYHBIE JIPOOHU, MPOLIECHTHI,
OeckOoHeuHbIe Mepuoanyeckue Apoou. IlpumeHenue apoOedt U TPOLIEHTOB st
peLIEHUs NPUKIAAHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACed 3HAHUHN U PeabHOM )KU3HU.

JlelicTBuTenpHble 4ucia. PanuoHanbHBIE W UPpPALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu € JCUCTBUTENIBHBIMU  4YHCIaMU.  MoayJib
JIEUCTBUTEIHLHOTO YHUCIAa U ero cBoicTBa. [IpuOnmk€HHbIE BEIYMCIICHHUS, TIPaBUIIa
OKpYTJICHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BbIYUCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Hprotona. Hcenmonbe3oBaHue
noAXo e (OpPMBbI 3aMMUCH JECHCTBUTEIBHBIX YUCEIT JIJIs1 PEIICHUS TPAKTUYECKUX
3a7a4 ¥ MPEIACTABICHUS JAHHBIX.

ApudmeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

Jlorapupm wymcna. CpoiictBa gnorapu¢pma. JleciTuuHbIE U HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAaHT€HC YHCIJIOBOIO aprymeHTa. ApPKCHHYC,
aPKKOCHHYC M apKTAaHT'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa U TOXKIECTBEHHbIE TMpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBbHBIE YpaBHEHHUSI M ypaBHEHHUsI-CIeACTBUA. HepaBeHCTBO,
pELICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS HENBIX U APOOHO-PAIIMOHATBHBIX YPaBHCHHUMN U
HEpPABEHCTB. MHOIrOWIeHbl OT OJIHOW MepeMEHHOW. J[lenmeHne MHoroujieHa Ha
MHOIOWIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIbBIMUA
ko3 dunmentamu. Teopema Buera.

[IpeoOpa3zoBaHus YHUCIOBBIX BRIPAKEHUHN, COJIEPIKAIIUX CTENICHU M KOPHHU.

NppauunonanbHbie ypaBHEHUS. OCHOBHBIE METO/IbI pelieHust
UppaIMoHaIbHBIX YPaBHCHUI.

[Toka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbI PEIICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[TpeoOpa3oBanue BbIpaX)EHH, COIEPIKALIUX JOrapru(MBbI.

Jlorapudmuueckue YPAaBHEHHUS. OCHOBHBIE METO/IbI peLICHMS
Jorapu(pmMUUECKUX YpaBHEHUI.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMybI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TpUroHoOMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CHUCTEMBI JIMHEMHBIX
ypaBHeHMI. OnpenenuTenb MaTpullbl 2X2, €ro TIeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €r0 3HAYEHUS, IPUMEHEHUE ONPENETUTENs JUIsl PEIICHUS
CUCTEMbl JIMHEWHBIX YypaBHEHWI. PellleHHe NpUKIagHBIX 3a4ad C I[MOMOLIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. VccinegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MATPHUI] ¥ ONIPEIEIIUTEIIEH.

[TocTtpoeHne MaTeMaTHYECKUX MOJENEN PEAIbHOM CUTyalldH C MOMOIIBIO
YpPaBHEHUII W HEpPaBEHCTB. lIpuMeHeHHE ypaBHEHHII U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ad M 3a/Jady M3 pa3UyHbIX o0JiacTeld HayKu U peaibHOU
YKU3HU.

DOyHkuuu U rpapuku

@OyHkus, crnocoObl 3amanus (QyHKIUM. B3auMHO o0OpaTHble (YHKIMH.
Kommnosumms pynkiuit. I'paduk  PyHkimu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpad@uKoB QyHKIIHIMA.

OOmactp ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hynu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe pyHKUMU. [lepuoanueckue
¢bynkuun. IIpoMexyTkn MOHOTOHHOCTHM (PYHKUMU. MakCUMyMbl U MHHHMYMBbI
dbynkuuu. Hanbospiiiee u HauMeHblee 3HaueHus: QYHKIIMU Ha POMEXKYTKE.

Jluneiinasi, KBaJpaTuyHas W APOOHO-TMHEWHAs (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IPaUKOB.

CrenenHast GyHKIMS ¢ HATypajbHBIM U 1I€JIbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEHU Kak (PYHKIMHA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudpmuyeckas (yHKIUU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadukoB GyHKIMMA 715 pelIEHUs ypaBHEHUM.

TpuroHomeTpuyeckas OKPYKHOCTb, OIPENEIEHUE TPUTOHOMETPUUYECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

OYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IpoOIEcCaX M SBICHUSX.
['paduixu peasbHBIX 3aBUCUMOCTEH.

Hauyana MaTeMaTH4eCcKOro aHajaim3a

ITocimenoBaTelIbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4eCKON WHIYKLUU. MOHOTOHHBIE U OrpaHUYCHHbBIC
NOCJIEN0BATENBHOCTH. MCTOpHsST BO3HUKHOBEHHSI MAaTEMATHYECKOIO aHajiu3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaromas
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO yOBIBAIOIIEH MeOMETPUUYECKON
IIPOrpecChu. JINHEVHBIN U SKCIIOHEHIMAIBHBIN pocT. Yncio e. PopmyJia CI0KHbIX
npoueHTOB. Mcrnonb30BaHWE MPOTrpeccUy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepriBHble (QYHKIMM U HX CBOWCTBA. TOYKH pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yHkiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Merton
WHTEPBAJIOB JUIsl PELICHHMs HEpaBeHCTB. [IprMeHeHne CBOWCTB HENMPEPHIBHBIX
GyHKIUMI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble QyHKIUU. OnpeneneHne, reOMeTpUIECKuil u
buznyecKuil CMBICIT POU3BOIHOMN. Y paBHEHUE KacaTeNbHOU K rpa@uKy QyHKIHU.

[TpousBogubie  snmemeHTapHbix  ¢yHknuil.  I[IpousBogHass ~ cymMBI,
IPOU3BENIEHUS, YACTHOTO U KOMIO3UIMY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, Onepanuy HaJ MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Onnepa—Benna. [IpumeHeHHEe TEOPETMKO-MHOXKECTBEHHOTO — ammapara  Juis
ONMCAHUs PEaJbHBIX IPOLECCOB W SBJICHUM, NMPU PEIICHUU 331ad U3 JAPYTUX
y4€OHBIX MPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMAaTHUYECKOTO OOBEKTa, CIE/ICTBUE,
JI0OKa3aTEIbCTBO, PABHOCHIIBHBIC YPAaBHEHHS.

11 KIIACC

Yucsa v BbIYMCICHUSA

HatypaneHbie n uensie yucia. IIpumeHeHne npru3HaKkoB AECIUMOCTH ILIEJIBIX
yucen, HauOonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa 1uist pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. AnreOpavueckas M TpPUTOHOMETpUYecKas (OpMbI
3alliCU KOMIUIEKCHOTO 4YHciia. ApudMeThdyeckue Omnepanud ¢ KOMIUIEKCHBIMHU
yrcnamu. M300paxkeHre KOMIUIEKCHBIX YHCEN Ha KOOPJUHATHOM IIOCKOCTH.
®opmyna MyaBpa. KopHu n-oii cTeneHrd U3 KOMIUIEKCHOTO uncia. [Ipumenenue
KOMILJIEKCHBIX YMCEN JJIs pelIeHUs] (PU3MUECKUX U TEOMETPUUYECKUX 3a]1aY.

YpaBHeHUS U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YpPaBHEHHH W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CUCTEMBI-CIIE/ICTBHSI. PaBHOCHIIbHBIE HEPABEHCTBA.

OTO60op  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHM C  MOMOILBIO
TPUTOHOMETPUUECKON OKPY>KHOCTHU. PellieHne TpUuroHoMeTpuYeCcKux HEpaBeHCTB.

OCHOBHBIE METOJbI PELICHUS I[OKa3aTeJIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELICHHS UPPALUOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOABI PEUICHUS CHCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpaLMOHATIBHBIX, TOKA3aTEIbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

YpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C apaMeTPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aad M 3aJad U3 pa3IUYHbIX O0JIacTell HAayKH U peanbHOMN
YKU3HH, UHTEPIPETALMS OTYyUYEHHBIX PE3YIbTATOB.

DyHKUMH U TPaPUKH

I'paduk xommoszunuu GyHKIUHA. ['eomerpuyueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue QGyHKINH, UX CBOWCTBA U TPaPHUKH.

['padrueckne mMeTonbl pellleHUs YpaBHEHUW M HepaBeHCTB. | 'paduueckue
METO/bI PEILLICHHS 3a/1a4 C TapaMETPaMH.

Hcnonp3oBanue rpadukoB (yHKUMN Ui HCCIENOBAaHUS IPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT MPHU PEUICHUW 3aJady U3 JIPYTrUx Y4eOHBIX
MPEIMETOB U PEAIBHOMN KU3HHU.

Havana MmaTeMaTH4€CKOro aHAJIN3a

[TpumeHeHre MPOU3BOJHON K MCCIEAOBAHNIO (PYHKIMI Ha MOHOTOHHOCTH U
skcTpeMyMbl.  Haxoxzaenue  HauOoNbIIEro W HAUMEHBIIETO  3HAYEHUH
HEIMpPEePbIBHON (YHKLMU HA OTPE3KE.

[IpumMeHeHne NpOU3BOJHON ISl HAXOXKICHUS HAWIyUIIero peElIeHUs B
NPUKIAJAHBIX 3aj]adyax, JUIsl OINpPENENIEHHMs CKOPOCTH U YCKOPEHMs Ipolecca,
3aJIaHHOTO (HOPMYJIION WU TPAPUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOMCTBO TepBO0OOpa3HbIX. IlepBooOpaszHbie
aneMeHTapHbIX QyHKIuH. [IpaBuna HaxoxaeHus epBooOpa3HbIX.

WNuTterpai. I'eomerpuueckuit CMBICII VHTErpala. Brruucnenue
ornpenenéHHoro uurerpaia mno ¢popmyne Herorona-JlerOuuna.

[TpumeHeHrne MHTErpaja s HaXOXKJIEHUS IUIOIA[el MIOoCKuX ¢Guryp u
00BEMOB T€OMETPUUECKUX TEJL.

[Ipumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX TPOIECCOB € MOMOIIBI0 U depeHInaTbHbIX
YPaBHEHUM.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA VYEBHOI'O KVYPCA
«AJI'EBPA n HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJbTATDBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocs Kak aKTUBHOTO U
OTBETCTBEHHOTO  4WJIE€HA  POCCHUHCKOro  OOIIecTBa,  MPEJCTABICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
IpoLEeIyp TpakKJaHCKOTo oOmecTBa (BbIOOPHI, ONPOCHI U JIPYroe), yMEHUe
B3aMMO/JICHCTBOBATh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSMY 1 HA3HAYCHHUEM;

2) NIaTPUOTUHYECKOT0 BOCITUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOIIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTHUKH, LIEHHOCTHOE OTHOIIEHHUE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
UCIIOJB30BaHUE OATUX JOCTHKEHUW B JAPYrMX HayKaxX, TEXHOJOrusx, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEH POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TOBEJICHMS, CBSI3aHHOTO C MPAKTUYECKUM
MPUMEHEHUEM JOCTH)KEHUNW HAyKM U JEATENbHOCThIO YYEHOTO, OCO3HAHUE
JIMYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKIIOUAs SCTETUKY MAaTeMaTHYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA,

5) pusnvyecKoro BOCIUTAHUA:

cOPMHPOBAHHOCTh yMEHUS TPUMEHSATh MAaTeMAaTHYeCKHEe 3HAHUS B
HWHTEpecax 3JI0pOBOTO U 0€30MacHOro 00pas3a *KU3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0POBbIO (3I0pOBOE THTAaHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHUN U
OTIIbIXa, PEryisipHas (u3NYecKasi aKTHBHOCThH), (PHU3NUECKOE COBEPIIICHCTBOBAHUE
[P 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESATEIbHOCTHIO;

6) Tpy10BOIr0 BOCIIUTAHUS:

TOTOBHOCTh K TPYAY, OCO3HAHHME IIEHHOCTH TPYJIOIO0OUs, HHTEpeC K
pazmuuHbIM  chepaM  NMPOdEeCCHOHAIBHOM  NESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOD
Oynymeli mnpodeccnrt W peannu3oBbBIBATH COOCTBEHHBIC KU3HCHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HAa TMPOTSHKEHUU BCEU KU3HH, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUHU TPAKTUUECKUX 3a/1ady MaTeMaTUYeCKOM HaNpaBJICHHOCTH;

7) 3K0JI0OrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KYJIbTYpbl, TIOHUMaHHE BIIMSHUSA
COI[MATTbHO-?KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIBHOTO XapaKTepa KOJIOTHYECKUX MTPOOIeM, OPUEHTALIHS
Ha TIPUMCHCHHE MaTeMaTHYeCKUX 3HAHUW IS pelleHusl 3amad B o0JiacTu
OKpYJ)Karolel cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIGHKH HMX BO3MOXKHBIX
MOCIICICTBUN [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHs HAyKW U OOIICCTBEHHOM  MPAKTUKH, TOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c]epbl 4YeIoBEUeCKOW MesATEIbHOCTH, 3TaloB €&
Pa3BUTUS W 3HAYUMOCTH ISl PA3BUTHSL LMBUIM3AIMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKH U MaTeMaTUYeCKOW KyJIbTypOol KakK CpEJCTBOM TMO3HAHMUS MHpA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO0 AESTEIbHOCTD
WHJIUBUIYJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jornueckue aeiicTBU:

BBISIBIIATh M XapaKTEPHU30BaTh CYIICCTBEHHBIC NMPHU3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHH, OTHOIICHWHA MEXAYy TMOHATUIMH, (HOPMYIUPOBAThH
OTIpEJICIICHHS TIOHATUN, YCTAHABIMBAThH CYIIECTBEHHBIN MPU3HAK KIIacCU(UKAIUH,
OCHOBaHUS /7151 00OOIICHHS U CPaBHEHMsI, KpUTEPUU TPOBOAMMOTO aHANIN3A,

BOCIIpUHUMATh,  (GOPMYyIHMpPOBaTH M  MPEoOpa3oBBIBATH  CYKICHUS:
YTBEPAUTEILHBIC U OTPUIIATEIbHBIC, CAMHUYHBIC, YaCTHBIE U OOIIKE, YCIOBHBIC;

BBISIBJIAITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEUHSI
B (pakTax, JaHHBIX, HAOIIONCHUSIX U YTBEPKACHUIX, MpEIaraTb KPUTCPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUU;

JenaTh BBIBOABI C WCIOJB30BAaHUEM 3aKOHOB JIOTUKH, JCIYKTUBHBIX U
WHYKTUBHBIX YMO3AKIIOUCHHH, YMO3aKIIIOUCHHH 110 aHAJIOTHH;

IPOBOJUTH CAMOCTOATEIBHO JI0KA3aTeIbCTBA MATEMAaTUUECKUX YTBEPKACHUN
(mpsiMBIE W OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIpPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CY>KIEHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 pemnieHus ydeOHOW 3anauu  (CpaBHMBATh HECKOJBKO
BApUAHTOB  PEIICHUS, BBHIOMpATh HauOoJiee TMOAXOAAIMA ¢ y4ETOM
CaMOCTOSTEILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble uccienoBareJbcKue 1eHCTBUA:

UCITIOJI30BaTh BOIPOCHl KaK MCCIENI0BATEIbCKUII MHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (UKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBAaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIOTE3y, apryMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIEPUMEHT, UCCIEA0BAHHUE
M0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOT0 00BEKTa, sIBJICHUs, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEeKTaMHU, SIBICHUSMH, IIPOLECCAMU;

CaMOCTOATENHHO (POPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OPOBEAEHHOIO  HAONIONECHUSA, WCCIENOBaHUS, OLIEHHWBATh  JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXXHOE pPa3BUTHE IMPOLIECCA, & TAKKE BbIABUTATH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBUSX.

Pabora c nndopmanmueii:

BBIABJIATh AeUIMTH MHPOPMAILIMK, TaHHBIX, HEOOXOAUMBIX Il OTBETa Ha
BOIPOC U ISl pEUICHUS 3a/1a4u;

BBIOMpaTh MH(POPMAINIO U3 UCTOUHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh HHGOPMAIMIO PA3TUYHBIX BHIIOB H
dbopmM TpeacTaBICHNS,

CTPYKTYpUpOBaTh WH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHBEpPCaJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBAThH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HeasIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUS B
YCTHBIX M IHMCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS IO XOAY PELICHHS 3a1aud,
KOMMEHTHPOBATH MOJTYyYEHHBIN pE3yJIbTAT;

B X0/€ 00CYXXJIE€HHUS 3a/1aBaTh BOMPOCHI MO CYILIECTBY OOCYKIAEMOU TEMBI,
npoOsieMbl, pemaeMol 3aJayd, BBICKA3bIBaTh WJEH, HAICJICHHbIE Ha TOHUCK
pELIEHHUs], COMOCTABIATh CBOU CYXKICHUS C CYXKICHHSIMU IPYTMX YYACTHUKOB
nuainora, oOHapy>KMBaTh Pa3jM4Me€ M CXOACTBO MO3UIMUN, B KOPPEKTHOU (opme
(bopMyIMpOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a/1a4d, SKCIIEPUMEHTA, UCCIIEIOBAHUS,
IPOEKTa, CaMOCTOSITENIbHO BBIOMpATh (opMar BBICTYIUIEHHS C YYETOM 3aaay
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHBIC YHMBepcaJbHbIe YueOHbIe NeiiCTBHSA



Camoopranusanmus:

COCTaBJISATh ILJIaH, aITOPUTM PEIICHUS 3a/1aul, BIOUPATh CIIOCO0 pelIeHus ¢
YYETOM UMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOIMOHAJIbHBIN HHTEJJIEKT:

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBLHOM  peduieKkCUM  KakK  OCO3HAHHUS
COBEpIIAEMbIX JCHCTBUM U MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CcaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pe3ysibTara pelIeHHs
MaTeMaTUYECKOW 3aa4H;

MPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEIICHUU 3aJayH,
BHOCUTH KOPPEKTHUBBI B JEATECILHOCTh HA OCHOBE HOBBIX OOCTOATENIbCTB, JAHHBIX,
HalJIEHHBIX OIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSAM, OOBACHATH PUYUHBI
JIOCTHKEHUS I HEJIOCTHIKEHUST PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAs 1eAITEILHOCTD:

MOHMMATh M KCMOJIb30BaTh MPEUMYIIECTBA KOMAHIAHOW U WHIUBUIYTHHOU
paboThl mpu pelmeHur Y4eOHbIX 3aJad, NPUHUMATh IIeJib COBMECTHOMU
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbI pabOT, JOTOBapUBaThCs, OOCYXKIaTh TMPOLECC M Ppe3yJbTaT pPadOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B TPyNNoOBBIX ¢opMax paboThl (0OCykaeHMs, OOMEH MHEHUH,
«MO3TOBbIE IITYpPMbD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOThl W
KOOPAMHUPOBATh CBOU JAECHCTBHUS C JPYTMMH YJI€HAMH KOMAaH[bl, OLICHHBATh
Ka4ueCTBO CBOEr0 BKJIaJia B OOIIUI MPOAYKT MO KPUTEPUSIM, CPOPMYTUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICHCTBUS.

NHNPEAMETHBIE PE3YJIBTATBI

K xoniy oOyuenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIYIOIINE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anredpa u Havyajla MaTEMaTUYECKOTrO aHAIU3a»:

Yucii1a ¥ BBIYUCTICHUSA:

cBOOOIHO OIEpPUPOBaTh MOHATUSMU: pallMOHAIBHOE YHCIO, OECKOHEUHas
nepuoanyeckas ApoOb, MPOLEHTHI, HWPPALUOHATBHOE YHCIO, MHOXECTBA
PALMOHAJIBHBIX U IEUCTBUTENIBHBIX YUCEN, MOIYJb AEHCTBUTEIBHOTO YUCIIA,;

OPUMEHATh JIpOOM M TPOLEHTHI JUIsl pPEIIeHUs MPUKIAIHBIX 3a7ad H3
PA3JIMYHBIX OTPACIIEN 3HAHUM U PEATTbHOU KU3HU;

MPUMEHSTH MPUONTKEHHBIC BBIYUCIICHUS, TIpaBUjIa OKPYTIICHUS, TPUKUIKY H
OLICHKY PE3yJIbTaTa BbIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIIOJIb30BAaTh MOAXOIAILYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEI JIJIsl PEIICHUS
IIPAKTUYECKUX 3a/1a4 U MIPEACTABIICHNS TAHHBIX;

CBOOO/IHO OIEpPUPOBATh MOHATHUEM: apU(PMETUUECKUN KOPEHb HATypalbHOMN
CTEIICHH;

CBOOOJIHO OIEPUPOBATH MMOHATHUEM: CTEIIEHD C PAlMOHAIBHBIM NTOKA3aTeNeM;

CBOOOJHO OINEPUPOBATH MOHATHUAMM: JIOTapu(M YHKCIa, JAECATHYHBIE H
HaTypaJIbHbIE JIOTapU(PMBL;

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TaHI'€HC, KOTAHIEHC
YUCJIOBOT0 apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, aPKKOCHHYC W apKTAHTE€HC YHCIOBOIO
apryMeHTA.

YpaBHeHUS U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJECTBO, YPAaBHEHHUE, HEPABEHCTBO,
PABHOCHWJIBHBIE YPABHEHUS U YPABHEHHUS-CIIECICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh pPa3IUYHbIE METOAbl PEIICHHS palUOHANBHBIX M JPOOHO-
pallOHAJIBHBIX YPaBHEHWM, IIPUMEHATH METOJ] HWHTEPBAIOB JUIA PELICHUS
HEPABEHCTB;

CcBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IepeMEeHHOH,
MHOTOWIEH € UeNbIMH KO3(DPUIIMEHTaMU, KOPHM MHOTOWIEHA, MPUMEHSAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ay4;

CBOOOIHO ONEepUpOBAaTh TOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPEIEIUTENh MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIb30BaTh CBOWCTBA ONPENENUTEN 2 X 2 JUId BBIYHCICHHS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIA Ul PELIEHUs CHUCTEMBbl JIMHEMHBIX YPaBHEHUWH,
MOJEIUPOBATh PEAIBHBIE CUTYALIMH C IIOMOIIBI CUCTEMBI JJUHEHWHBIX YPaBHEHUN,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHA C IIOMOLIBI0O MATpUI] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYUYECHHBIN pE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHSAMH [UIsi TNpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUM, COJIEPIKALINX CTEIICHH C
palMOHAIIbHBIM [10KAa3aTelIeM;

UCITI0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pmMHUECKUX BbIPAKEHUN;

cBOOOIHO OMEpPUPOBATH MOHATUSAMHU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMuyuecKre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IOMOIIbIO PABHOCUIIbHBIX
IIEPEXO0I0B WIIA OCYLIECTBIISAA POBEPKY KOPHEM;



IPUMEHATH OCHOBHBIE TPUTOHOMETpHUUYECKre GOpMYIIbl Il TPeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAKECHHIA;

CBOOOJHO ONEPUPOBATH IMOHATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHE,
OPUMEHATh  HEoOXOoAuMmble (OpMyJIbl  JUIsl  PEIICHHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUYECKUX YPABHEHUN;

MOJICJIMPOBATh peajbHbIE CUTyallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHSI, YpPaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/Jayd, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIU C UCIIOJIB30BAHUEM alapara ajreopsl.

DOyHKUMH U TPaPuKu:

cBOOO/IHO ONEpPUPOBATh MOHATUAMU: (PYHKLHS, CIIOCOOBI 3a1aHusl QyHKLUH,
B3aUMHO 0OpaTHble (QYHKIUHU, KOMHOO3ULMUSA (QyHKUMHA, rpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

CcBOOO/IHO OIEpPUPOBATh MOHATUSAMU: 00JACTh ONPEEICHHUS U MHOKECTBO
3HaYeHUHN QPyHKIMU, HYJTU PYHKIIUH, TPOMEKYTKH 3HAKOTIOCTOSHCTBA;

CBOOOJHO ONEpUPOBaTh MOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIIMH,
NepUOINYECKUE (PYHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIMH, MAKCUMYMBI U
MUHUMYMBI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHHe (YHKIUH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypajIbHBIM U
HeabIM ToKa3zareneM, Ipapuk CTeneHHOW (YHKUHMHU C HATypajlbHbIM U LEJIBIM
nokasaresieM, rpauk KOpHsS N-Oi CTENeHW Kak (yHKIMH OOpaTHOW CTENeHH ¢
HaTypaJIbHBIM I10Ka3aTeJeM;

ONEepPUPOBATh TOHATUSAMU: JIMHEMHAs, KBaJpaTU4Has U JIpOOHO-IMHEWHas
(GYHKIUH, BBITOJHATE 3JIEMEHTAPHOE MCCIIEA0BaHUE U IOCTPOEHUE UX TPaPUKOB;

CBOOOJHO ONEPUPOBATH MOHATUSMHU: TOKa3aTellbHAas U JorapupmMuyeckas
(GyHKLIMH, UX CBOMCTBA U rpauKH, HMCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

CBOOOJIHO OMNEpUPOBATHh TMOHATUSMU: TPUTOHOMETPUYECKAs] OKPYKHOCTB,
OTpeJeIeHHe TPUTOHOMETPUUECKUX (PYHKIIUN YHCIIOBOTO apryMEHTa;

UCIOJIb30BaTh rpaduku (YyHKIMA i1 MCCIENOBAaHMA IPOLECCOB H
3aBUCUMOCTEH MpHU PElICHUH 3aJlay U3 APYrUX y4eOHBIX MPEIMETOB U PeaIbHON
KHU3HH, BBIpAXXaTh (hOpMyIaMH 3aBUCUMOCTH MEX]y BEJIMUYMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATUSAMU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi FT€OMETpUYECKasi MPOrpecChsl, TUHEUHBIN U
HKCIIOHEHLIUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLEHTOB, UMETh MPEICTaBICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU ISl PELIEHUs peajbHbIX 3aJad IMPUKIATHOIO
XapaKkTepa;



cBOOO/IHO ONEPUPOBATH MOHATUAMU: MOCIEIOBATENLHOCTD, CIIOCOOBI 3aJTaHUS
MOCIIEI0BATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
MOHMMATh OCHOBBI 3apOXKACHHUS MAaTEMaTHYEeCKOro aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OINEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (PYHKUMU, TOYKHU
pa3pbiBa rpaduka GpyHKINN, aCHMITOTHI rpaduka GyHKINN;

cBOOOIHO OIEpHpPOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAsS Ha OTpPE3Ke,
IPUMEHSATh CBOMCTBA HEMPEPBIBHBIX (DYHKIUH 7151 pEeLICHUs 3a/1a4;

CBOOO/IHO OIIEpUpOBaTh MOHATUSIMU: TI€EpBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKINY;

BBIUUCIISATH MPOU3BOHBIE CYMMBI, IIPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IByX (DYHKIUH, 3HATH MPOU3BOIHBIEC SJIEMEHTAPHBIX (PYHKITHIA;

UCIIOJIb30BaTh T€OMETPUYECKUN M (PU3UUECKH CMBICT MPOU3BOJIHON 1Jis
pelieHus 3a1ad.

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluud  Hajl
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jyisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IPU PELICHUN 3a]1a4 U3 IPYTUX yUYeOHBIX MPEAMETOB;

CBOOOJHO OMEpPHPOBATh TMOHATHUSMU: OIpENeTeHHE, TeopeMa, ypaBHEHHE-
CIIEJICTBHE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, TOKA3aTEIbCTBO, PABHOCHIIbHEIC
YpaBHEHUS U HEPABEHCTBA.

K xonmy oOyuenus B 11 kjacce oO0yd4aromuics TOJYYHUT CIIEIYIONIUE
npeIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa v Hadalia MaTEMaTHYECKOTO aHaTN3ay:

Yucsa ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEepUpOBaTh MOHATHUSAMHU: HATypalbHOE U LEJIO€ YHUCIIO,
MHO’KECTBa HATypaJbHBIX M IEJbIX UYHCEN, UCIOJb30BATh MPU3HAKU JACTUMOCTU
uenbix yucen, HOJl 1 HOK HaTypasibHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

cBOOOMHO OMEpUpPOBATh TMOHATHEM OCTaTKa [0 MOMAYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIA B PA3JIMYHBIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPUUECKOH (hopMe, BBIIIOJIHATH apu(PMETUUECKUE ONEpal C HUMHU U
n300paxkaTh Ha KOOPAMHATHOM MJIOCKOCTH.

YpaBHeHMs U HEPABEHCTBA:



CBOOOJHO OTEPUPOBATH MOHATHSIMHU: HUPPAIMOHAIIBHBIE, MMOKa3aTeIbHBIC H
jJorapuMUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJIATH OTOOpP KOpPHEW TMpHU pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOO/IHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOxoaumble  (HOPMYJIBI TSI PEIICHHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUUECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYMHOCTb YpaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICJICTBUSL, HAXOAUTh PEILICHUS
CHUCTEMBI U COBOKYITHOCTEW PallMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUYECKUX YPABHEHUN U HEPABCHCTB;

peuars paloOHaJIbHbIE, VppalUOHAIbHBIE, [I0Ka3aTeJbHbIE,
JorapuMUYECKUE€ W  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPABEHCTBA,
coAepKalye MOIyJIA U apaMeTpPhI;

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

MOJICIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIOBHUIO 3aJ1a4H,
UCCIIEIOBAaTh IMOCTPOEHHBIE MOJEIM C MCIOJIh30BaHUEM ammapara aireOphl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTaT.

DYyHKIUMN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIMU (PYHKIUNA C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU JIBYX (DYHKIIHIA,

CTPOUTH TEOMETPUYECKUE oOpa3bl YpaBHEHUH U  HEPABEHCTB Ha
KOOPJUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TOHITHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHkmmii;

NPUMEHITh (GYHKIMU JJIS MOJEIUPOBAHUS W MCCICAOBAHUS peabHbIX
ITPOLIECCOB.

Hauasa maTeMaTH4eCKOro aHaJIu3a:

WCITIOJI30BATh MPOU3BOIHYIO JIJISl HCCIICOBAHUS (DYHKIIMA HA MOHOTOHHOCTh
Y OKCTPEMYMBI;

HaxOJUTh HAMOOJIbIIIEe U HAUMEHbIIIee 3HAaUCHUs (DYHKIIMH HEMPEPHIBHOU Ha
OTPE3KE;

MCMOJIb30BaTh MPOU3BOAHYIO I HAXOXKICHHUS HAWIy4YIIEro PELICHUS B
MPUKIAAHBIX, B TOM YHUCI€ COLUUAIBHO-DKOHOMUYECKUX, 3aJadax, i
OTIPEJICNICHUS] CKOPOCTH W YCKOPEHHWsS TIpoliecca, 3aJaHHOrO (GOpMYJIONd WIH
rpaduKom;



cBOOOZIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOPA3HBIC AIIEMEHTApHbIX (YHKUMHA M BBIYHUCIATH
uHTerpan no popmyne Horotona-JleliOnua;

HAXOJUTh IUIOLIA/IU TIOCKUX (GUTYp B 0OBEMBI TEJI C IOMOUIBIO MHTETPaa;

UMETh TMpPEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIMPOBAHUU Ha MpHUMEpe
coctaBieHus TudpepeHInaNIbHbIX ypaBHEHUH;

pemiath MpHUKJIaJHbIe 3a7a4yd, B TOM YHUCIIE COI[HAIbHO-DKOHOMUYECKOTO H
¢u3nveckoro xapakrepa, CpeCTBaMi MaTeMaTHUYECKOTO aHAIIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMsl Bcero Kontporenvie  Ipakririeckue o0pasoBaTe/bHbIC
padoThI padoThI
pecypchbl
MHO0X€CTBO I€HCTBUTENBHBIX YUCEIL.
| MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 24 |
HepaBeHCTBa. CUCTEMBI IMHEWHBIX
YpaBHEHUI
) Oynkuun u rpapuku. CreneHHas GyHKIUS ¢ 12 1
LIEJIBIM TI0Ka3aTeNIeEM
3 ApudpmeTrueckuil KOpeHb N-Oi CTETEHHU. 15 1
HppanmonanbHble ypaBHEHUS
4 [TokazarenbHast pynkuus. [lokazarenbHble 10 )
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmuueckue ypaBHeHUsS
6 Tpuronomerpuyeckue BeIpaXXeHUS U ) 1
ypaBHEHUs
[TocnenoBaTeabHOCTH M IPOIPECCHH 10 1
HenpepsiBable pynkuuu. [IponszBoanas 20 1
9 [ToBTOpeHmEe, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypeni
1 UccnenoBanue QyHKIHIA ¢ TOMOIIBIO 2 |
MIPOU3BOTHOM
2 [TepBooOpaznast u UHTETpa 12 1
3 I'paduiku TpUrOHOMETPUUECKUX (PYHKITHIHA. 14 |
Tpuronomerpuyeckue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 |
norapupMHUECKUe HEPABEHCTBA
KommnekcHeie uncna 10 1
6 HarypaibHble u niensle yucia 10 1
CucTeMbl paliMOHATBHBIX, UPPAIIMOHATBHBIX
7 MIOKa3aTeIbHBIX U JOrapu(pMUUECKUX 12 1
ypaBHEHUU
8 3ajaun ¢ mapameTpamu 16 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 16 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acosB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[[MHO>KeCcTBO, Olepaly HaJl MHOYKECTBaMU
U UX CBOICTBa

Huarpammsl Ditnepa-Benna

[IpuMeHeHne TEOPETUKO-MHOKECTBEHHOTO
anmapara JUis peleHus 3a1a4

PanmonanbHble yncna. OOBIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, POLIEHTHI,
OecKOHEYHbIE IEPUOANYECKHE JPOOH
Parnmonansuble unciaa. OObIKHOBEHHBIE U
JIeCATUYHbIE JPOOU, MPOLIEHTHI,
OeCKOHEUHbIEe IEPUOIUYECKUE IPOOH

[Ipumenenue qpoOei U IPOIEHTOB TSt
pelIeHNs TPUKJIIAIHBIX 3a/1a4

[Ipumenenne qpoOei u MPOIEHTOB ISt
pelIeHUs TPUKJIIAIHBIX 3a/1a4
JleficTBUTeNIbHBIE YUCIIa. PallnoHalbHBIE U
HMppalrOHaJIbHbIC YUCIIa

ApudmeTnueckue onepauu c
JeMCTBUTEIIBHBIMU YHACIIaAMHU

10

Moaynp JEHCTBUTEIBHOIO YHCIIA U €T0
CBOMCTBa




11

[IpubnnxEHHBIE BBIYUCIICHUS, IIPaBUIIa
OKPYIJICHUS, IPUKUJIKA U OLICHKA
pe3yJibTaTa BBIYUCICHUN

12

OcHOBHBIE MCTOJbI pCIICHUA LCIIbIX U
IpoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOOHO-pallMOHATIBLHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEIICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPaBHEHUN U
HEPABEHCTB

MHorowieHsl OT OJHON EPEMEHHOM.

JleneHne MHOTOUI€Ha HA MHOTOUJIEH C
ocratkoM. Teopema besy

16

MHorouseHs! ¢ eabIMA KO3 PUIIMeHTaAMHU.
Teopema Buera

17
18

Pemenue cucrem JIMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUN

19

Marpuna cucTeMsl JINHEWMHBIX YPaBHEHUI.
Onpenenurens MaTpuibl 2X2, ero
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

20

Onpenenurens MaTpuLpl 2X2, ero
T€OMETPUYECKHM CMBICI U CBOMCTBA;
BBIUMCJICHUE €r0 3HAYCHMS

21

[IpuMeHeHue onpenenuTens A peLeHus
CUCTEMBI JINHEWHBIX YPaBHEHUI




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOIIBIO
CHCTEMBbI JINHEHHBIX YPaBHEHUN

23

24

25

Pemenne npukinaaHbIx 3a/1a4 ¢ IOMOLIBIO
CHUCTEMBI JINHEWHBIX YPaBHEHUI
KoHnTtposbHas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHcTeMBI
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIOCOOBI 3a/1aHUs QYHKIUH.

B3aumuo obpatabie pyHkiuu. Kommnosunus

byHKIUI

26

I'paduk dpyHkumu. DemMeHTapHbIe
npeoOpazoBanus rpapukoB GyHKIHUN

27

28

29

OO6nacTp onpeneneHuss 1 MHOKECTBO
3HaueHul QyHkuu. Hynu ¢pyHknum.
[IpomexyTKH 3HaK MOCTOSHCTBA

YérHble 1 HeUETHBIE QYHKIINU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl 1 MUHUMYMBbI (DYHKITHH.

Haubosnbiiee n HanMeHblIee 3HAYCHUE
(GYHKIHU Ha TPOMEKYTKE

30

Jlunelinas, kBagpaTudHas U IpoOHO-
TuHeHas GyHKuun

31

32

DJIeMEHTapHOE HCCIIEJOBAaHUE U
MOCTpoeHne TpaPuKOB ATUX PYHKITUN

DJIeMEHTapHOE UCCIIEJOBAaHUE U
MOCTPOCHHE TPAPHUKOB ITHX (PYHKLIUH

33

CreneHn ¢ LIETIBIM ITIOKa3aTeaeM. buaom




Hrrotona

CreneHn c LIETBIM ITIOKa3aTeneM. buaom

34 Herorona
Crenennast GyHKIUS C HATypalIbHBIM U

35 LEeJIBIM IToKa3aTesieM. E€ cBolicTBa u
rpaduk

36 KonTtponpnas padora: "CreneHHas
¢bynkius. E€ cBoiictBa u rpadux"

37 Apudmerndeckuii KOpeHb HaTypaTbHOU
CTEIIEHU U €ro CBOMCTBA

18 ApudmeTnueckuii KOpeHb HATYPaTbHOM
CTEIEHU U €ro CBOKMCTBA

39 [Ipeo6pa3oBaHMs YUCIOBBIX BbIpAXKEHUH,
CoJIepKalliX CTENEeHU U KOPHH

40 [Ipeo6pa3oBaHUsl YUCIOBBIX BbIpAXKEHUH,
CoJIepKalliX CTENEeHU U KOPHH

A1 [TpeoOpa3oBaHuUs YUCIOBBIX BBIPAXKEHUH,
COJIEpKalINX CTENEHU U KOPHU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

42 METO/IbI PELIECHUS UPPALMOHAIBHBIX
YpaBHEHUU
UppanmonansHblie ypaBHeHUs. OCHOBHbBIE

43 METO/Ibl PEeIIEHUsI UPPALIUOHATIBHBIX
ypaBHEHUU
Wppanunonansueie ypaBHeHHs. OCHOBHBIE

44 METO/bI PELICHUS UPPALMOHAIBHBIX
ypaBHEHUU

45 PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU




UPPALMOHAIIBHBIX YPaBHEHUN

PaBHOCHIBEHEIC MNEPEX0bl B pCICHUHA

46 UPPALMOHATIbHBIX YPaBHEHUM

47 PaBHOCHIIBHBIE IEPEXOBI B PEIICHUN
UPPALMOHAJIBHBIX YPaBHEHU

43 PaBHOCUIIBHBIE TIEPEXO/IBbI B PELLIEHUT
UPpaLMOHATILHBIX YPaBHEHUM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEHEHH

49 KaK (YHKIIMH OOpaTHOW CTETICHH C
HaTYypaJIbHBIM I10OKa3aTelleM
CaoiicTBa U rpaduK KOpHSI N-Oi CTEHEHH

50 KaK (YHKIIMH OOpaTHOMW CTETNEHH C
HaTypaJIbHBIM I10Ka3aTeIEM
KonTponbHas pabora: "CBoiicTBa u rpaduk

51 KOpHs n-0u creneHu. MppauroHanbHbie
ypaBHeHHUA"

5 CreneHsp ¢ palluOHATIBLHBIM [TOKA3aTeNeM U
€€ CBOICTBA

53 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBa

54 CreneHsb ¢ pallMOHAIBHBIM [TOKA3aTENEM U
€€ CBOICTBA

55 [ToxazarenbHast pyHKUMS, €€ CBOWCTBA U
rpaduk

56 Hcnonp3oBanue rpaduka QyHKIUM U1
peuieHus ypaBHEHU N

57 Hcnonp3oBanue rpaduka QyHKINH 15

peuieHus ypaBHEHU I




[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

58 METO/IbI PEIICHUS MTOKa3aTeIbHBIX 1
ypaBHEHU U
[Tokazarenbubie ypaBHeHUs. OCHOBHbBIE

59 METO/IbI PEIICHUS [IOKA3aTEIbHbBIX 1
YpaBHEHUU
[Toka3zarenbHble ypaBHeHHs. OCHOBHBIE

60 METO/Ibl PEIIEHUS TOKA3aTEIbHbIX 1
yYpaBHEHUU

61 KoHntposbhas padora: "[lokazaTenpHas 1
¢ynkuus. [TokazarenbHble ypaBHeHUs"

62 Jlorapudm umncna. CBoicTBa jJorapudpma 1

63 Jlorapudm umncna. CoiicTBa jJorapudpma 1

64 Jlorapudm yucna. CoiicTBa lorapugpma 1

65 JlecsiTuuHble U HaTypaslbHbIE JIOTapU(PMBI 1

66 JlecaTuuHbIe U HaTypaJIbHbIE JTOTapH(PMbI 1

67 [Ipeo6pa3oBanue BbIpaxeHHi, CopepKaLUX |
aorapu@mbl

68 [IpeoOpazoBanue BEIpAXKEHUA, COAEPIKALIIX 1
Jorapupmbl

69 [IpeoOpa3zoBanue BbIpaXeHH, copepKalux |
Jorapupmbl

70 Jlorapudmuueckas pyHkuus, €€ CBOWCTBA U |
rpaduk

71 Jlorapudmuueckas pyHKIuUs, €€ CBOUCTBA U )
rpaduk

7 Hcnonb3oBanue rpaduka GyHKIUN 115 |

pelIeHUs] ypaBHEHU I




Hcnonp3oBanue rpaduka QyHKIUH 15

73 .
pelLeHNs ypaBHEHUH
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIC

74 METO/bI pEIIeHUs JToTapu(HPMUIECKUX
YpaBHEHU I
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

75 METO/IbI pellieHUs JIorapu(PMUIECKUX
YpaBHEHUU
Jlorapugmuueckue ypaBHeHus1. OCHOBHBIE

76 METO/bI pellieHUs JJorapu(PMUIECKUX
ypaBHEHUU

77 PaBHOCUIIbHBIE TIEPEXO/IBI B PELLIEHUU
Jorapu(pMHUUECKUX YpaBHEHUIN

73 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLICHUT
Jorapu(pMUUECKUX YpaBHEHHM

79 KonrtponbHas pabora: "Jlorapudmuueckas
¢ynkuus. Jlorapupmuueckue ypaBHeHUs"

20 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

81 CuHyc, KOCUHYC, TAHT'€HC U KOTaHT€HC
YHCIIOBOTO apryMeHTa

%) ApKCUHYC, apKKOCUHYC U apKTaHI€HC
YKCJIOBOTO apryMeHTa

23 ApKCUHYC, apKKOCUHYC U apKTaHT€HC
YHCIIOBOTO apryMeHTa
Tpuronomerpuyeckas OKpyKHOCTb,

84 OnpeAeieHue TPUrOHOMETPUYECKHUX

GyHKIMI YUCIOBOTO apryMeHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 ONpeAeICHUE TPUTOHOMETPUYECKHUX 1
(YHKLHI YUCIOBOrO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYITBI 1

88 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYJIBI 1

90 [Ipeobpa3oBanue TPUrOHOMETPUUECKUX |
BBIPAXEHUI

o1 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX |
BBIPAKECHUI

0 [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX 1
BBIPAXEHUM

93 [Ipeo6pa3oBanue TPUrOHOMETPUUECKUX |
BBIpaXEHUI

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1

96 Pemenue TpuroHoMeTpruuecKUX ypaBHEHUI 1

97 PeieHre TpUroHOMETPUYECKUX YPaBHEHUN 1

98 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1

99 Pemenune TpuroHoMeTpUUECKUX YpaBHEHU I 1

100 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
KonTtponbHas pabora:

101 "TpPUrOHOMETPUUECKNE BBIPAKEHUS U 1
TPUTOHOMETPUYECKHUE ypaBHEHUS"

102 [TocnenoBareabHOCTH, CIOCOOBI 3aJaHUS |

rnocienoBareiibHoCcTel. MeTon




MaTeMaTUYECKON MHIYKLIMU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 nocJjieoBaTeabHOCTH. VicTopus ananuza
0OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus

105 I'eomeTrpuueckas nporpeccus

106 beckoneuHo yObIBaromias reoMeTpruiecKas
nporpeccust

107 CyMmMma 6ecKOHEYHO yOBbIBAIOIICH
FeOMETPUUECKOMN MPOTPECCHH

108 JIMHENHBIN ¥ DKCIOHEHUUAIIBHBIN POCT.
Yucno e. DopMyia CI0KHBIX POLEHTOB

109 JIMHENHBIN U DKCIIOHEHIUAIIBHBIN POCT.
Yucno e. Dopmyna cI0KHBIX IPOLEHTOB

110 Hcnonb3oBanue nporpeccuu s petieHus
peanbHBIX 33]1a4 NPUKIAJHOIO XapaKTepa

11 Kontponbnas padoTa:
"[TocnenoBaTenbHOCTH U TIpOrpeccun’”

112 HenpepbiBHbIE QYHKIIMN U UX CBOICTBA

113 Touka pa3pbiBa. ACUMITOTHI IpaUKOB
byHKIMA

114 CaoticTBa (QyHKIIUI HETIPEPHIBHBIX HA
OTpe3Ke

115 CaotiicTBa (QyHKIIUI HETIPEPHIBHBIX HA

OTpe3Ke

116

MeToa UHTEpPBAJIOB JJIS PEIICHUS
HEPaBEHCTB




MCTOI[ HUHTCPBAJIOB IJIA pCIICHUS

117
HEPaBEHCTB

118 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS
HEPABEHCTB

119 [IprMeHeHre CBOMCTB HENPEPHIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

120 [IpuMeHeHne CBOWCTB HENPEPBIBHBIX
(GyHKUMH 1715 pelieHus 3a1a4

121 IlepBast u BTOpast npou3BOAHEIE (DYHKIITNHA

y

OnpeneneHue, reOMETPUYECKUNA CMBICIT

122 ’
MIPOU3BOIHOM

123 Onpenenenne, GU3NIECKUN CMBICIT
MIPOU3BOAHOMN

124 VYpaBHeHHe KacaTeNbHON K TpapuKy
byHKIMHA

125 VYpaBHeHHUe KacaTebHON K TpapuKy
byHKIIUN

126 [IpousBoiHbIE 371€MEHTAPHBIX (PYHKIIHMA

127 [Ipou3BoaHbIE AIIeMEHTAPHBIX (QYHKIIUN

128 [TpousBogHast CyMMBI, TPOU3BEACHNUS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH

129 [IpousBonHas CyMMBbl, IPOU3BEACHMS,
YaCTHOT'O ¥ KOMIO3ULIUU (PYyHKIUH

130 [IpousBonHas CyMMBbl, IPOU3BEACHMS,
YaCTHOTO U KOMITO3UIIMH (DyHKITHIA

131 Kontponbnas padora: "[IponsBognas”

132 [ToBTOpenue, 06001IeHNE, CHCTEMaTH3aIUs




3HaHui: "YpaBHeHus"

133 [ToBTOpeHME, 0000IIEHNE, CUCTEMATH3AIIHS 1

3HaHui: "OyHkun"

134 HroroBast kKoHTpoIbHAs paboTa 1 1
135 Wroroas koHTpoJIBbHAS paboTa 1 1
136 HOBTOPCHI/IG, 000011IeHHE, CUCTEMATH3AINS 1

3HAHUH

OBIIEE KOJIMYECTBO YACOB I10

[NPOT'PAMME 136 10




11 KIIACC

Ne
n/n

Tema ypoka

[IpumeHeHue Mporu3BOIHOM K
UCCIeIOBaHMIO (PYHKIIMI Ha
MOHOTOHHOCTB U DKCTPEMYMBI

[IpumeHeHue Mporu3BOIHOM K

UCCIeIOBaHMIO (PYHKIINI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

KoaunuyecTBO 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKITUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI

[IpuMeHeHne Mpon3BOHOM K
uccaea0BaHuio (PyHKIUN Ha
MOHOTOHHOCTb U DKCTPEMYMBI
IIpuMeHeHne MpOU3BOJHON K
uccaeaoBaHuio (PyHKITUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI
[IpuMeHeHne NpOU3BOJHON K
UCCIeIOBaHUIO (PYHKIUI Ha
MOHOTOHHOCTb U DKCTPEMYMBI

Haxoxnenne HanOOJIBIIETO U

HAMMEHBIIIETO 3HAYEHUS HEPEPBIBHOU

(GyHKIMU Ha OTpe3Ke

Haxoxnenne HanOOJIBIIETO U




HaVMEHBILIETO 3HAYEHUS HEIIPEPBIBHOU
(GyHKIMU Ha OTpe3Ke

10

11

Haxoxnenne HanOOoJIbIIEro U
HAaUMEHBIIIETO 3HAUCHUS HETPEPHIBHON
(GyHKIMU Ha OTpE3Ke

Haxoxnenune HanOopIIero u
HaMMEHBIIETO 3HAUYCHHS HETIPEPHIBHOM
(byHKIHMU Ha OTpe3Ke

Haxoxnenune HanOopIiero u
HaMMEHBIIETO 3HAUCHHS HETTPEPHIBHOM
(bYHKIIMH Ha OTpE3Ke

12

Haxoxnenne HanOOJIBIIETO U
HAaUMEHBIIIETO 3HAUCHUS HEMPEPHIBHOMN
(GyHKIMU Ha OTpe3Ke

13

[IpuMeHeHne Mpou3BOJHON JUIs
HaXO0X/ICHNS HaWIy4Ilero peleHus B
MPUKJIAHBIX 3a]ja4ax

14

15

16

[Ipumenenre npou3BOIHOM JUIs
HAXOXJIEHUS HAUJTY4IlIEero PEeIIeHUs B
MPUKIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM JUIs
ONPEACIIEHUSI CKOPOCTH U YCKOPEHUS
mpolecca, 3aIaHHOT0 GOPMYIION UITU
rpaduxom

[Ipumenenre npou3BOIHOM JUIs
ONPEACIICHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3alaHHOTro (OPMYIION HITH
rpaduKom




17 Komnozunus GpyHkuumit

18 Kommnosumus pyHkmmi

19 Komnozunus pyHkuuit

20 I'eomerpuueckue 0Opa3bl ypaBHEHUN Ha
KOOPJAMHATHOW INIOCKOCTH

)1 ['eomerpuueckue 0Opas3bl ypaBHEHUN Ha
KOOP/AMHATHOH MJIOCKOCTH

) KonTponbnas padora: "Uccnenosanue
(GYHKIMH C TOMOIIBIO TPOU3BOIHON"

oy IlepBooOpasHasi, OCHOBHOE CBOMCTBO
1EepBOOOPA3HBIX

24 IlepBooOpazHble 1eMEHTAPHBIX ()YHKIIHH.
[TpaBuia HaX0XXIEHUS IEPBOOOPA3HBIX

)5 [TepBooOpazHbie AeMEHTAPHBIX (YHKIIHM.
[IpaBuiia Hax0X/I€HUS IEPBOOOPA3HBIX

26 NHurerpai. I'eoMeTpU4eCKUN CMBICI
UHTerpana

7 Boruncnenue onpeneia€HHOro nHTerpaia
o gopmyne Herotona-JleiiOuura

)3 Brruucnenue onpenenéHHOro HHTerpana
o gopmyne Horotona-JleliOnuna

79 [IpumeHeHMe UHTErpaia A HaXOXKACHUS
TJI0IA 1N TIIIOCKUX PUTYp

30 [IpumeHeHHe UHTErpaia A HaXOXKACHUS
00BbEMOB reOMETPUYECKHX TEI

31 [Tpumepsr pemeruit auddepeHImaIbHbIX

YpaBHEHU




[Tpumeps! permennii qudepeHraIbLHbIX

32 .
ypaBHEHHI
MaremaTuueckoe MOAECIMPOBAHUE

33 peabHBIX MPOIIECCOB C MTOMOIIBIO
mudQepeHIranbHbIX ypaBHEHU I

34 Kontponbnas padota: "[lepBooOpasnas u
uHTerpan"

35 Tpuronomerpuyeckue GyHKINH, UX
CBOICTBA U TpaduKu

36 Tpuronomerpuieckue GyHKINHU, UX
CBOWCTBA U TpapuKu

37 Tpuronomerpuyeckue GyHKIIH, UX
CBOMWCTBA U TpapuKu

18 Tpuronomerpuveckne GyHKINHU, UX
CBOWCTBA U TpapuKu

39 Tpuronomerpuveckne GyHKINHU, UX
CBOMCTBA U rpaduKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT100p KOpHEH TPUTOHOMETPUUYECKHUX

41 YPaBHEHUH C TIOMOIIBIO
TPUTOHOMETPHUECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPUUECKHUX

42 YpPaBHEHUH C TOMOILBIO
TPUTOHOMETPHUECKON OKPYKHOCTH

43 OT60p KOpHEHN TPUTOHOMETPUUECKHUX

YpPaBHEHUH € TOMOUIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

Pemenne TPUT'OHOMETPHUICCKUX

44
HEPaBEHCTB

45 Pemenne TpuroHoMeTpuuecKux
HEPaBEHCTB

46 Pemrenue TpuroHoMeTpuuecKux
HEPaBEHCTB

47 Pemenne TpuroHoMeTpruuecKux
HEPaBEHCTB
Kontponbnas padota: "['paduku

48 TPUTOHOMETPUYECKHUX (QYHKITHI.
Tpuronomerpuyeckue HepaBeHCTBA"

49 OCHOBHBIE METO/IbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

50 OCHOBHBIE METO/TbI pEIICHUS
MOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METO/IbI pEUICHUS
MOKa3aTeIbHbIX HEPABEHCTB

5 OCHOBHBIE METO/TBI pEIICHUS
MOKa3aTeIHbHBIX HEPABEHCTB

53 OCHOBHBIE METO/IbI pELICHUS
Jorapu(MHUIECKUX HEPABEHCTB

54 OCHOBHBIE METO/IbI pEUICHUS
norapuMUYECKUX HEPABEHCTB

55 OCHOBHBIE METO/TBI pEIICHUS
Jorapu(MUUECKUX HEPABEHCTB

56 OCHOBHBIE METO/IbI pEUICHUS

Jorapu(MUUECKUX HEPABEHCTB




OcHoBHBIC MCTOJbI pCHICHUS

> UppalMOHAIbHBIX HEPABEHCTB
58 OCHOBHBIE METO/IbI PEILICHUS
MppanoOHaTbHBIX HEPABEHCTB
59 OCHOBHBIE METO/IbI pELLICHUS
UppalOHAIbHBIX HEPABEHCTB
60 OCHOBHBIE METO/IbI PETLICHUS
UppaloHaIbHBIX HEPABEHCTB
61 I'paduueckue METOIbI pELICHUS
MppaMOHAIEHBIX YPaBHEHHH
6 I'paduueckue MeTo bl peLeHus
UppaloOHaAIbHBIX YPaBHEHHH
63 I'paduueckue METOIBI peHICHHUS
ITOKA3aTENbHBIX YPAaBHEHU I
64 I'paduueckue METOIBI pELICHNUS
MOKa3aTeIbHBIX HEPABEHCTB
65 I'paduueckue MeTo bl peLIeHUs
Jorapu(pMHUUECKUX ypaBHEHUN
66 I'paduueckue METOIBI peIICHUS
Jorapu(MUIECKUX HEPABEHCTB
67 I'paduueckue MeTOIbI peLIeHUs
Jorapu(MHUIECKUX HEPABEHCTB
I'paduueckue MeTOIbI peLICHUs
68 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX
ypaBHEHUU
I'papuueckue MeTo bl peLIeHUs
69 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX

ypaBHEHUH




70

I'padmueckue MeToAbI pelieHUs
MOKa3aTeIbHBIX U JIOTapU(OMUIECKUX
HEPaBEHCTB

71

I'padmyueckue MeToabI perieHUs
MOKa3aTeIbHBIX U JOrapu(pMHUECKUX
HEPABCHCTB

72

73

74

Kontponbnas padota: "HpparnmoHaibHbIe,
MoKa3aTeIbHbIE U JorapudMudeckue
HepaBeHcTBa"

KomriekcHbie uncna. Anrebpandeckas u
TpUTOHOMETpHYEcKas (popMbI 3arucu
KOMIIJIEKCHOTO YHUCIIa

KommnekcHble uncna. Anredpandeckas u
TpUTrOHOMETpHUecKasi pOPMBI 3aucu
KOMIIJIEKCHOTO YHUCIIa

75

ApudmeTrrueckue ornepaum ¢
KOMIIJIECKCHBIMHU YU CJIaMU

76

77

Apudmernueckue oneparuu ¢
KOMIUIEKCHBIMU YHCIIaMHU

I/I306pa)KCHI/IC KOMIIJICKCHBIX YHUCCJI Ha
KOOpI[HHaTHOﬁ IIJIOCKOCTH

78

N3o0pakeHne KOMITJIEKCHBIX YHCET Ha
KOOPJMHATHOM TNIOCKOCTH

79

80

®opmyna Myaspa. KopHu n-oii crenenu
13 KOMIUIEKCHOTO YHCIIa
®opmyna Myapa. KopHu n-oit ctenenu
13 KOMIUIEKCHOTO YHCJIa

81

HpI/IMeHeHI/Ie KOMIIJICKCHBIX YHUCCII AJIA




penieHus GU3NIECKUX U T€OMETPUICCKIX
3a7a4

KonrtponsHas padora: "KomriuiekcHbie

82 "
qucia

83 HarypanbHblie U 11e1ble yncna

84 HarypanbHsle u nensie yucia

85 [IpuMmeHeHue MpU3HAKOB AETUMOCTH
LEJBIX YUCell

26 [IpumeHeHne NpU3HAKOB AETUMOCTU
LEJBIX YUCell

g7 [IpumeHeHne NpU3HAKOB AETUMOCTU
uensix yucesn: HOJl u HOK

28 IIpuMeHeHnEe MPU3HAKOB AETUMOCTH
nenbix yucen: HOJ[ u HOK

29 [IpumeHeHne NpU3HAKOB AETUMOCTH
L[EJIBIX YUCEII: OCTATKH 110 MOJYJIO

90 [IpumeHeHne NpU3HAKOB AETUMOCTH
LEJIBIX YUCEJI: OCTATKH 110 MOJYJIIO
IIpumeHeHne MPU3HAKOB AETUMOCTH

91 LEJBIX YKcell: anroput™ EBkimna mist
pelIeHns 3a1a4 B LEIbIX YUCIIAX

9 KonrtponbHas pabdora: "Teopus memnbix
gucen"
Cucrema ¥ COBOKYITHOCTh YPaBHEHHI.

93 PaBHOCUITBHBIE CHCTEMBI U CUCTEMBI-
CIIEICTBUS

94 Cucrema 1 COBOKYTHOCTb YpaBHEHUM.

PaBHOCHIIBHEIC CHCTEMBI M CHCTEMBI-




CICACTBUA

95 OCHOBHBIE METOZBI PELIECHUS CUCTEM U
COBOKYITHOCTEW pallMOHAIbHBIX YPaBHEHUN

OcCHOBHEBIE MCTOJBbI pCHICHUSA CUCTEM U

96 COBOKYITHOCTEH UpparioOHaIbHbIX
YpaBHEHUI

OCHOBHBIE METO/bI PELIEHUSI CUCTEM U
97 COBOKYITHOCTEH MOKa3aTeJIbHBIX
ypaBHEHUH

OCHOBHEBIE MCTOJbI pCHICHUA CUCTEM U
98 COBOKYITHOCTEH MOKa3aTeIbHbIX
YpaBHEHUI

OCHOBHBIE METO/Ibl PELLICHHSI CUCTEM U
99 COBOKYITHOCTEH Jorapu(pMuIecKux
YpaBHEHUI

OCHOBHBIE METOBI PELIEHUS CUCTEM U
100 COBOKYTIHOCTEH JIorapu(pMU4ecKux
YpaBHEHUH

[IpuMeHeHne CUCTEM K pELIEHUIO
MaTeMaTHYECKUX 3a7a4 U 3a7ad 13

101 pa3nuYHbIX 001acTe HAYKH U peabHOM
KU3HU, UHTEpPIPETALUs IOJyUYEHHBIX
pe3yJIbTaToOB

IIpumeHeHNnEe CUCTEM K PELIEHUIO
MaTeMaTHUUYECKUX 3a7a4 U 3a7a4 13

102 pa3nuYHBIX 001aCTe HAYKH U peabHOM
KU3HU, UHTEpIPETaLs IOJyUYEHHBIX
pe3yJIbTaToOB




103

104

[IpumeHeHrEe HEPABEHCTB K PELICHUIO
MaTeMaTHYeCKUX 3a7a4 U 3a7a4 U3
pa3IuyYHbIX 00JacTel HAyKH U peaslbHOM
KU3HU, HHTEPIIPETALUs OTyUYEeHHBIX
pe3yJIbTaToOB

KonTponbnas pabora: "CucreMbl
palroHABHBIX, UPPAIIMOHATBHBIX
MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX
ypaBHeHUN"

105

106

107

PanvonaneHbIE ypaBHEHMS C TapaMeTpaMu

PanmonansHbie HEpaBeHCTBa C
napameTpamu

PanmoHanbHBIE CHCTEMBI C ImapaMeTpaMmu

108

109

WppatnmonanbHble ypaBHEHUS,
HEpaBEHCTBA C TapaMeTpamMu
HppanmoHanbHble CUCTEMBI C
napameTpamu

110

[TokaszaTenbHbIE ypaBHEHUS, HEPABEHCTBA C
rapameTpamu

111

112

[TokazarenabHbIE CUCTEMBI C TapaMeTpaMu

Jlorapudmuueckue ypaBHeHUs,
HEpaBEHCTBA C MapaMeTpaMu

113

114

JlorapupMuueckre CUCTEMBI C
rapameTpamMmu

Tpuronomerpruyeckue ypaBHEHHS C
napameTpamu

115

TpuroHomeTpruyeckue HEPaBEHCTBA C
napameTpamu




116 TpUroHOMETPUYECKUE CUCTEMBI C
napaMeTpamMu

[ToctpoeHue u uccnenoBaHue
117 MaTEMaTHUECKUX MOJENIEH PeaIbHBIX
CUTyalUH C IOMOLIBbIO YPABHEHUH C

napameTpamu

ITocTpoenue u uccienoBanue
118 MaTE€MaTHYECKUX MOJENIEH peaabHbIX
CUTYAalUH C IIOMOLIBIO CUCTEM YPABHEHUMN

C rapaMeTpamMu

ITocTpoenue u uccienoBanue
119 MaTEMaTHYECKUX MOJEIIEH PEAIbHBIX
CUTYAaIMH C IOMOLIBIO CUCTEM YPABHEHUH

C nmapaMeTpamMu

KonTtponbHas pabdora: "3anaun ¢

120 "
napameTpamu

121 [ToBTOpenue, o6o0IIEHNE,
cUCTeMaTu3anys 3HaHui: "YpaBHeHus"

122 [ToBTOpenue, o6o0IIEeHNE,
cuctemaTusanus 3HaHuil: "YpaBHeHus"

[ToBTOpeHue, 06001IeHNE,
123 CUCTEMaTH3alys 3HaHU|: "Y paBHEHUSI.
Cucremsl ypaBHeHUI"

[ToBTOpeHue, 06001IeHNE,

124
cucreMarusanus 3HaHui: "HepaseHncraa"

125 [ToBTOpeHme, 0600mIEH e,
cucrtemaTtusanusa 3Hanuii: "HepaBencrsa"

126 [ToBTOpenue, 06001IEHNE,




cucreMaTtu3aius 3Hanuii: "HepaBencrpa"

[ToBTOpeHue, o600IIEH e,

127 cucreMmarusauus 3Hauui: "IIponsBogHas u 1
e€ npumeHeHue"
[ToBTOpeHue, o600IIEH e,
128 cucrtemaTtusanus 3Hanuii: "IIpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHME, 0000IICHNE,
129 cucrtematusanus 3Hanuii: "IIpousBoaHas u 1
e€ npuMeHeHue"
[ToBTOpeHME, 06001IEHNE,
130 cucreMarusauus 3HaHuii: "HMHTerpan u ero 1
IpuMeHeHue"
131 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3alus 3Hanuii: "OyHkuun"
132 [ToBTOpenue, 06001IeHNE, 1
cucTeMaTu3anus 3HaHui: "Oynkuun"
133 [ToBTOpenue, o6o0IIEHNE, |
cucTeMaTu3aus 3Hanuii: "OyHkuun"
134 WroroBas koHTpoJsibHAs paboTa 1 1
135 HToroBasi KOHTpOJIbHASA paboTa 1 1
136 [ToBTOpenue, o6o0mEHNE, |
cUCTEMAaTH3aINsI 3HAaHUHN
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOJUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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