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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadyala MaTeMaTHYECKOTO aHaJIHM3ay SBIISCTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTHYECKOe W aOCTPaKTHOE MBIIUICHUE O0ydYaIoIUXCsi Ha YPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MAaTeMaTH4IecKoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIIET OPHUEHTHUPOBATHCA B COBPEMEHHBIX HHU(PPOBBIX U KOMIBIOTEPHBIX
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 HCTHHHOCTH, JOKA3bIBATH
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Asnrebpa M Hadyala MaTeMaTUYECKOTO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTHYECKUX 3aKOHOMEPHOCTEM B MpHUpOAE, HAyKe M MCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS, TaKk M 4epe3 crenuduky ydeOHOU
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJIn3a JICKUT ACSITEeTbHOCTHBIN MPUHIUI 00yUYEeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS W HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanusa», «MHOXecTBa M JIOTMKa». Bce OCHOBHBIE



COJEPKATENbHO-METOANUECKUE JIMHUM HW3YyYaloTCs Ha MPOTSHDKEHUHU JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPATUBHBIM, IIOCKOJIbKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIllapaToM, Y HUX MOCJIEI0BAaTENbHO (popMUpYyeETCs U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH 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 0co0O€ BHUMaHue  yAenseTcss  (QOPMUPOBAHUIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMSI, OLIEHUBATh YHUCIIOBbIE BbIpAaXKEHUs, paboTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYalOUIMMCs MHOKECTBAa HATypalbHBIX, IIENbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXECTBE LEJbIX YHUCEN, O0COoOble 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 BO3MOYKHOCTSMM MX MPUMEHEHUS JUIsl PELICHUS Pa3iMuHbIX 3a7a4
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

Jluaust «YpaBHEHHUS U HEPABEHCTBA» pEaIU3yeTCs 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, IOKAa3aTeNbHbIX, JOTapU(PMUUYECKUX H
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HAaWOOJBIINX M HaUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX CTerneHu W Jorapudmbl. brarogaps uzydeHuio anredGpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTEH W 3aBUCHUMOCTEH B BHJI€ PaBEHCTB M HEpaBEHCTB. AureOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ APYyTMMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUUHU IS pelIeHUs 3a7ad U3 APYIHX Y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMU BEJIMYMHAMH, MCCIIEOBAaTh MOJYyYEHHbIE (QYHKIHMH, CTPOUTh HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTHIO aJTOPUTMUYECKOTO MBIIUICHUS, CIHOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPYyTI KaK MAaT€MAaTHYECKHUX, TAK U MPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX 00ydYaromuMcs, TaKk KaK y HUX MOSABISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHUS MaTeMaTHYECKUX MOJENIE 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
KPEaTHUBHOTO MBIIIJICHUS, (POPMUPOBAHUIO YMEHMI pPAaCIO3HABATh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



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

CopepxarenpHO-MeTOIMYeCKas: JTMHUA «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 W €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3HblE MaTEeMaTHUYECKHE
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 MaTEMaTHKA KaK HayKd CIeAyeT TMpU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTUYECKON JIOTMKH CIIOCOOCTBYET pPa3BUTHUIO JIOTUYECKOTO MBIIICHUS
00y4aroIuXxcs, MO3BOJSIET UM CTPOUTH CBOM PACCYXACHHUS HAa 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 IOCTPOEHHUS MOJENEH peallbHbIX
CUTyalluii, WCCIEeNOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHYECKOTO aHalli3a, WHTEPIPETAllMd MOJyYeHHBIX pPEe3yJbTaToB. Takue
3aJJaHUs BIUIETEHBI B KX/IbIM U3 pa3/ieloB MPOrpaMMbl, TIOCKOJIBKY BECh MaTepHal
y4e0HOro Kypca WIMPOKO HCHOJB3YEeTCs JJIs pelIeHUs NpUKIAIHbIX 3amad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs] MPUKIAJHBIX 3a7ad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa u Hadyana
MaTEMaTUYECKOrO aHaJTU3a».

Ha wu3yuenune yueOHOro kypca «AnreOpa M Hayajla MaTeMaTHYE€CKOTO
aHanu3za» otBoautcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heaeno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeUHbIe Tepuoanueckue npodu. [lpuMeHeHue apoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7]a4 U3 PA3JIMUHbIX OTpaciel 3HAHUM U PeaTbHOM )KU3HM.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEeWCTBUTEILHOTO YHCIIa B €ro cBoicTBa. [IpubOmmkEéHHBIC BBIYMCICHUS, TTPAaBHUIIa
OKpYTJICHUS, MPUKHUIKA U OLICHKA PE3yJIbTaTa BHIUYHUCICHUMN.

Crenenpr C 1ensIM  HokazareneMm. buHom Hprorona. HMcnosib3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a/1a4 U NPEJCTaBIICHUS JaHHBIX.

Apudmernueckuil KOpeHb HaTypajJbHON CTEIICHH M €T0 CBOMCTRA.

CreneHb ¢ palMOHAJIBHBIM IIOKazaTeleM H €€ CBOMCTBa, CTENEHb C
JICUCTBUTEIBHBIM ITOKA3aTEIIEM.

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. ApPKCHHYC,
APKKOCHUHYC M apKTAaHT€HC YMCIIOBOTO apryMEeHTa.

YpaBHeHHS U HEPABEHCTBA

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

OCHOBHBIE METO/IbI PEIICHUS 1EBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUMN U
HEpPaBEHCTB. MHOTOWIeHb OT OJHOW TepeMeHHOM. JleneHue MHOrowwieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[IpeoOpazoBaHMs YHCIIOBBIX BEIPAXKCHUM, COACPKAIIMX CTCIICHU M KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI penieHus
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3zoBaHue BRIpAXKEHH, COACPIKAITUX JTOTAPU(DMBI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE bopMyIbI. [Ipeo6pazoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUs, IPUMEHEHUE OINPEACIUTENS I PELICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Komnosumms gyskiuit. I'paduk PyHkiuu. iaemeHTapHbIe NpeoOpa3zoBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. HanGonpiiee 1 HauMeHblllee 3Ha4eHHs PYHKIIUN HA IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHash W APOOHO-TMHEWHAas (PYHKIUU. DJIEeMEHTapHOE
UCCJIEI0BAHNUE U MTOCTPOEHUE UX IpauKOB.

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

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

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

(DYHKIMOHAIBHBIE 3aBUCUMOCTM B pEaJbHBIX IMpOIECCaX M SBICHUSX.
['paduixu peasibHBIX 3aBUCUMOCTEN.

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocmenoBaTelbHOCTH, CHOCOOBI 3aJaHUsl IOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuyeckas nporpeccusi. Cymma O0€CKOHEYHO YOBIBAIOIIEH MeOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HemnpeppiBHbIe (GyHKIIMM W WX CBOMCTBA. TOYkHM paspbiBa. ACHMIITOTHI
rpajuxoB ¢yakiuii. 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. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO —ammapara i
ONMCAHUs PEaJbHBIX IPOLECCOB W SBIICHUM, NPU PEIMIEHUU 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. IIpumeHeHne npru3HaKkoB AECIUMOCTH LIEJBIX
yucen, HauOonpmuii oOmui aenurens (mamee — HOJl) u HamMeHbliee ooOiee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputma EBkinuaa s pemeHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpandeckas M TpUTOHOMETpUYeckas (HOpMbI
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 IJIs1 PEIICHUs] (PU3NUYECKUX U TEOMETPUUECKUX 3a/1ay.

YpaBHeHUs U HEPABEHCTBA

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

OTO6op  KOpHEH  TPUTOHOMETPUYECKHMX  YPAaBHEHHMM C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPYKHOCTHU. PerlieHue TpUuroHoMeTpu4ecKux HepaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJABI PEIICHUS CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPpALMOHATIBHBIX, TOKA3aTEJbHbBIX U JOTapU(MUUYECKUX YPABHEHUI.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeneHne  ypaBHEHUM, CHCTEM W  HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad M 3aJad U3 Pa3IUYHbIX O0JIacTell 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, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havasa MmaTeMaTH4€CKOro aHAJIN3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3aJadax, JUIsl OIpPEIENICHHMs CKOPOCTM W YCKOPEHHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

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

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

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peaJbHBIX IPOIECCOB C€ MOMOLIBI0 U depeHIInaIbHbIX
YPaBHCHUM.



[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 TPAKIAHCKOHN MO3UIIMHA O00yUYaOIIETOCs] KaK aKTUBHOTO |
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COI[MAJIbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSAM POCCHUMCKUX MATEMATUKOB U POCCUMCKONW MAaTEMAaTHUYECKOW IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEJCHUS, CBSI3aHHOTO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUasl SCTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUM, pacCyXIeHH, BOCTIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATH MAaTEMAaTUYECKHe 3HAHUSA B
HMHTEpecax 3JI0pOBOTO U 0€30MacHOT0 00pa3a KU3HU, OTBETCTBEHHOE OTHOIICHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TpYJy, OCO3HAaHUE ILIEHHOCTU TPYAOIIOOUs, HHTEpeC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTh HM  CIIOCOOHOCTh K  MaTeMaTHYeCKOMY  OOpa3OBaHHUIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HH, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBJICHHOCTH;

7) 3K0JIOrH4eCKOro BOCIUTAHUS

c(hOPMHUPOBAHHOCTh  JKOJIOTMYECKOH  KyJIbTYpbl, TOHUMAHHUE BIIMSHUS
COI[MATTbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpbl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXXHBIX
MOCJICACTBUM JIJIs1 OKPY>KAIOIIEeH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEeUeCKOW IesATEeIbHOCTH, 3TaloB ¢
Pa3BUTHS W 3HAYUMOCTH ISl PA3BUTHS LMBUIM3ALMH, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEeJICIICHHS] TIOHATUN, YCTaHABIUBAThH CYIIECTBEHHBIN MPU3HAK Kiaccu(UKaIuy,
OCHOBaHUS /7151 000OIICHHS U CPaBHEHHSI, KPUTEPUU MTPOBOAMMOIO aHANIN3A,

BOCIIpUHUMATh,  (opMymupoBaTh M NPEOOpPa3OBBIBATh  CYXKJICHHS:
YTBEPAUTEILHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIUE, YCIOBHBIC;

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M TIPOTUBOPEUMS
B (pakTax, JaHHBIX, HAOIIONCHUSIX W YTBEPKACHUSIX, Mpejiaratb KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEUYU;

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

MIPOBOJIUTH CAMOCTOSITEIHHO JTI0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUI
(MpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyYMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

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



ba3oBble uccienoBareJbcKkue 1eHCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIOTE3Y, APIYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAy 00bEeKTaMu, SIBJICHUSIMU, TIPOIIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
NPOBENEHHOTO  HAOJIOJIEHUs, HUCCIIEIOBAaHUS, OLIEHUBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IIPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE IMIpoOILlecCa, a TaKXKE BBIIBUraTh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBIABJIATh AeUIMTH MHPOPMAIIMK, TaHHBIX, HEOOXOAUMBIX I OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BBIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB Pa3JIMUHBIX TUIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh WHGOPMAIMIO PA3IUYHBIX BHUIOB H
dbopmM TpeacTaBICHNUS,

CTPYKTYpUpOBaTh WH(OpMAINIO, MPEACTABISIThL €€ B pa3duyHbIX ¢dopmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3alauH,
KOMMEHTHUPOBATH IOJYyYECHHBIN pPE3yJIbTaT;

B X0/e 00CYXXJIeHUS 3a/JaBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMOU TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh MWJIEH, HAICJICHHbIE Ha IOHUCK
pPEILIEHHUs], COMOCTABIATH CBOU CYXIEHUS C CYXKICHHSIMU IPYTMX YYaCTHUKOB
nuainora, oOHapy>KMBaTh pa3iu4ve M CXOJCTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3a1a4, dKCIIEPUMEHTA, UCCIEAO0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHUH ¢ Y4ETOM HOBOM UH(OpPMAIIUU.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOM  peduieKkCuM  Kak  OCO3HAHHUS
COBEPIIAEMbIX JCHCTBUM U MBICTUTEIBHBIX MPOILIECCOB, UX PE3YJbTATOB, BIAJAECTh
croco0aMu CaMOINPOBEPKU, CAMOKOHTPOJISI TpoIlecca U pPe3ysibTara pPEIICHHUs
MaTeMaTU4YECKOW 3a7a4H;

MPEABUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a7auH,
BHOCUThH KOPPEKTHUBBI B JIEATECIIBHOCTh HA OCHOBE HOBBIX OOCTOATENIBCTB, HaHHBIX,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYJHOCTEH;

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7ad, NPUHUMATh I€JIb COBMECTHOM
NeSATEeILHOCTH, TJIAHUPOBATh OPTAHMU3AIMI0O COBMECTHOW PabOThI, pacrpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYPMBD» W UWHBIE), BBINOJHATH CBOIO 4YacTh pabOTHl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HNPEAMETHBIE PE3YJIBTATBI

K xonmy obOywenus B 10 kiaacce oOydaromuiics MHOJYYUT CIEIyIOIINE
MPEIMETHBIC PE3yJbTAaThl IO OTACIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoAnyeckas ApoOb, TMPOIEHTHI, HWPPALMOHAIBHOE YHCIO, MHOXKECTBa
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

MPUMEHSTh MPUOIKEHHBIC BBIYUCIICHUS, TPABWIIA OKPYTIICHUS, MPUKUIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



CBOOOJIHO OMEpUPOBATh TMOHATHUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEpUPOBaTh MOHATHUEM: apUPMETHUUECKUN KOPEHb HATypalbHON
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

cBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TaHT€HC, KOTAHI'€HC
YHUCJI0BOTO apryMEHTa,;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

CBOOO/IHO ONEPUPOBATh MOHATHUSMHU: TOXKJIECTBO, YpPaBHEHHE, HEPABEHCTBO,
PAaBHOCHWJIBHBIE YPAaBHEHUS U YPABHEHHUS-CIIEICTBUS, PABHOCHIIBHBIE HEPABEHCTBA,

OPUMEHATh Pa3jIM4YHbIE METOAbl PEIICHUS palUOHAIBHBIX M JPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IPUMEHATH METOJ HWHTEPBAJIIOB UL PELICHUS
HEPABEHCTB;

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH € UeNbIMH KO3(PUIIMEHTaMU, KOPHM MHOIOYJI€Ha, MPUMEHAThH
JIEJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peLIeHus 3a1ad4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENb MaTpulbl 2 X 2 M €ro TeOMETPUYECKUN CMBICI,
MCIIOJIBb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €r0 3HAYEHUS,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMU C IIOMOILBIO CUCTEMbI JUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
MHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pPE3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

BBITNOJIHATH MpeoOpa30BaHUs YHCIOBBIX BHIPAXKEHUHN, COJEPKAIIUX CTETIEHU C
palMOHAJILHBIM [T0KAa3aTelIeM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMUYECKUX BbIPAKEHUI;

cBOOOJIHO OMNEpUPOBATh MOHATUSAMU: HPPALMOHANBHBIE, MOKAa3aTEeJIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHEe GOPMYIIbI ISl TPeoOpa30BaHUS
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKECHHS, YpPaBHEHMs, HEPAaBEHCTBA IO YCIOBHUIO 3a/Jaud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO O0OpaTHble (QPYHKIUHU, KOMHOO3MIMUSA (QYyHKUMNA, Trpaduk QyHKOUH,
BBIIIOJIHATH 3JIEMEHTapHbIE TPeoOpa3oBaHus rpauKoB (PyHKIUI;

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

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

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
LEeIbIM TOKa3zaTeneM, Ipa@uk CTeNeHHOW (YHKUHUU C HATypajJbHbIM U LEJIbIM
nokasaresieM, rpaduk KOpHs N-Oi cTeneHW Kak (yHKIHMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: IMOKa3aTelbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHHU;

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

UCIONIb30BaTh rpaduku (YHKIMA JJI1  UCCIENOBAaHUS MPOLECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

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

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOO/IHO OTIEPUPOBATH MOHIATUSAMHU: ITOCIEI0BATENILHOCTD, CIIOCOOBI 3a1aHuUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENpEPbIBHbIE (DYHKLINH, TOUYKU
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky QyHKIUH;

BBIUUCIISATH MPOU3BOIHBIE CYMMBI, IPOU3BEACHUS, YaCTHOTO W KOMITO3UIIUU
IByX (QYHKIUH, 3HATH IPOU3BOIHBIC AIIEMEHTAPHBIX (PYHKIIHIA;

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

MHokecTBa M JIOTHKA:

CBOOOZIHO  OMEpPHpPOBATH TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armnapar Jisi ONMCaHUsI peabHbIX
IIPOLIECCOB U SIBJICHUH, IIPU PELICHUHU 33]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;

cBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeNeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 0OBEKTA, TOKA3aTEIbLCTBO, PABHOCHIIBHEIC
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHYEeCKOTO aHATU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkinna;

cBOOOMHO OMEpUpPOBATh IMOHITHEM OCTaTKa [0 MOMYJIO, 3alHChIBATh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUIEKCHBIX YHCEJl, MPEACTABIATh KOMIUIEKCHBIE YWCIa B anreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



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

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

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

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJbHbIE, MppalrOHaJbHbIE, IIOKA3aTEJbHBIE,
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 CHUTyallMd Ha fA3BIKE alreOpbl, COCTaBJIATh
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

CTpOUTh TpadUKH KOMIO3UIIMK (PYHKIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJICIMPOBAHUS W HCCIEIOBAHUS PealIbHbIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

MCIMOJIb30BaTh IPOU3BOAHYIO Uil HAXOXICHUS HAWIY4YLIEr0 pEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



cBOOOIHO OMNEpUPOBATh MOHATUSAMHU: TEPBOOOpa3Hasi, ONpeAeIEHHBIN
UHTETpall, HAXOJUTh MEepBOOOpa3HBIC AIEMEHTAPHBIX (PYHKIMA 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;

pemiath MPHUKJIaJHbIE 3a7a4id, B TOM YHUCIE COIUAIbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTshI padoThI
pecypchl
MHOXECTBO I€CTBUTEIIbHBIX YHUCEIL.
1 MHOro4ieHsl. PauHOHaJH)HLIci YPaBHEHHUS U 24 1 BuGmorexa LIOK
HepaBeHCTBA. CUCTEMBl TMHEHHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12 1 Bunorexa LIOK
LIEJIBIM [T0Ka3aTeIeM
3 Apudpmernueckuilt KOpeHb N-0i CTEIEHH. 15 1 BuGmorexa LIOK
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 10 1 BuGmorexa LIOK
ypaBHEHHUS
J .
5 orapudmuueckas QyHKIUs 18 1 Bumorexa LIOK
Jlorapudmuueckue ypaBHEHHS
5 Tpuronomerpuyeckue BeIpaXXeHUs U 29 1 BuGmorexa OK
ypaBHEHUS
[TocnenoBaTeIbHOCTH U TPOTPECCHU 10 bubnuotexa [JOK
HenpepsiBable pynkiuu. [IpouszBoanas 20 bubmuoreka [IOK
9 HOBTOPGHH@, 000011IeHHEe, CUCTEMATH3 IS 5 9 BuGnmorexa LIOK
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 10 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
Konrpoabubie IIpakTuyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl
1 I/Iccnez[OBaHI:Ie (GYHKIUH C TOMOIIBIO 29 1 BuGmorexa LOK
MIPOU3BOTHOM
2 [lepBooOpa3Has u uHTErpai 12 1 Bu6moteka [JOK
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 1 1 BuGmorexa LOK
Tpuronomerpuieckrue HepaBeHCTBA
4 UppanmonansHble, MOKa3aTENbHbBIE U 24 1 BuGmorexa LOK
norapuMUUecKre HePaBeHCTBA
KommnekcHbie uncia 10 bu6mmoteka IIOK
HatypanbHble u ensle uncia 10 bubmuoreka [IOK
CucTeMbl paliMOHATEHBIX, UPPAIIMOHATIBHBIX
7 MOKa3aTEIbHBIX U JIOTAPUPMUUECKUX 12 1 bubmuorexa [IOK
ypaBHEHUH
8 3ama4n ¢ mapameTpamMmu 16 1 bubnmoreka [JOK
9 HOBTOPCHI/IC, 000011IeHNEe, CHCTEMATH3AIUS 16 5 BuGmorexa OK
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxka Kontposbubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
MHO0X€eCTBO, ONepaluy HaJl MHOJKECTBAMH U
1 L P 1 bubmuoreka [IOK
HX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1 bubnnoreka [JOK
[Ipumenenne TeoOpeTHKO-MHOKECTBEHHOTO
3 P P 1 bubmmoreka [JOK
anmapara JJisl pelieHus 3a1a4
Pamnonansuele unciaa. OOBIKHOBEHHBIC U
4 JECSATHUYHBIE TPOOH, MPOLICHTHI, 1 bubnnoreka [JOK
OECKOHEUYHBIE TTEPUONUECKHUE TPOOH
Parnnonanshele ynciaa. OOBIKHOBEHHEIC U
5 JECATHYHBIE TPOOH, MPOLICHTHI, 1 bu6nmoreka [IOK
OeCKOHEYHBIE TIEPUOANYECKHE JPOOH
ITpumenenue qpoOeii U MPOIEHTOB I
6 P P P 1 bubmmoreka [JOK
pelIeHHs TPUKJIATIHBIX 331a9
ITpumenenne npoOeii ¥ IPOLIEHTOB IS
7 P P P 1 Bu6mmorexa LIOK
pelIeHHs TPUKIIAIHBIX 33129
JlelicTBUTEeNbHBIE YKCIIa. PallioHalbHBIE U
8 1 bubnmoreka [JOK
UppaIMoHaIbHbIC YHCIIA
Apudmernueckue orneparnm ¢
9 R,® p 1 bubmuoreka [JOK
JICHCTBUTEIbHBIMU YUCIIAMH
Monayie 1eicTBUTEIBHOTO YHCIIa U €T0
10 y 1 bu6mmoreka [IOK

CBOMCTBA




11

[IpubnnxEHHBIE BBIYUCIICHUS, TIPaBUIIa
OKpPYIJICHUS, IPUKUJIKA U OLIEHKA pe3yJbTaTa
BBIUMCIICHUN

bu6mmoreka [IOK

12

OcHOBHBIE MCTOJbI pCICHUA LCIIbIX U
IpOoOHO-pallMOHATIBHBIX YPABHEHUH U
HEPABEHCTB

bubmuorexa [JOK

13

14

15

OCHOBHBIE METO/IbI PEIICHHS LEIBIX U
IpOoOHO-pallMOHATIBHBIX YPAaBHEHUH U
HEPABEHCTB

OCHOBHBIE METOIbI PEILICHUS LENbIX U
JIpOOHO-PALIMOHANBHBIX YPAaBHEHUHN U
HEPABEHCTB

MHorowieHsl OT OJHON MEPEMEHHOM.
Jlenenue MHOTOYJICHA HA MHOTOYJICH C
ocratkoM. Teopema besy

bu6mmoreka [IOK

bubmuorexa [JOK

bu6nmoreka [JOK

16

MHorouseHs! ¢ HeabIMA KO3 PUITMeHTaAMHU.
Teopema Buera

bu6mmoreka [IOK

17
18

Pemenue cucreM IMHENHBIX ypaBHEHUN

Pemenne cucreM TMHENHBIX YpaBHEHUN

bu6nmoreka [JOK
bu6mmoreka [IOK

19

Marpuna cucTeMsl JINHEWHBIX YPAaBHEHUI.
Ornpenennurens MaTpULbl 2X2, €ro
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

bu6mmorexa [IOK

20

21

Omnpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHI CMBICT U CBOMCTBA;
BBIUMCJIEHHE €r0 3HAYCHUS

[IpuMeHeHue onpeaenuTens 1 peleHus
CUCTEMBI JINHEWHBIX YPAaBHEHUI

bu6mmorexa [IOK

bubmuoreka [JOK




22

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

bubmuorexa [JOK

23

24

25

Pemenue npuknaaHbIxX 33a/1a4 ¢ TOMOIIbIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUI
KoHntpoinbhas padota: "PanronanbHbie
ypaBHEHHUs U HepaBeHCTBA. CHucTeMsl
JMHENUHBIX ypaBHEHUN"

OyHKIMS, CIIOCOOBI 3a/1aHus QYHKIUH.

B3aumno obpatabie pynkiuu. Kommnosunus

byHKIMi

bubmuorexa [JOK

bu6mmoreka [IOK

bubmuorexa [JOK

26

I'paduk dpyHkumu. DnemeHTapHbIe
npeoOpazoBanus rpapukoB GyHKINUN

bu6mmoreka [IOK

27

28

29

Ob6unacTh onpeaeneHus: 1 MHOXKECTBO
3HaueHui QpyHkiuu. Hynu Gyskmmm.
[IpomeKyTKH 3HaK OCTOSHCTBA

YérHble U HEUETHBIE (PYHKIIUU.
[Tepuonuueckue GpyHkuuu. [IpomexyTku
MOHOTOHHOCTH (DYHKIIMU

MakcuMyMbl U MUHUMYMBI (DYHKITHH.
Haubosnbiiee u HanMeHblIee 3HAYCHUE
(GYHKIINHM Ha POMEKYTKE

bu6mmoreka [IOK

bu6nmoreka [JOK

bubmuorexa [JOK

30

Jluneiinas, kBagpaTudHas U JPOOHO-
TuHeHas GyHKuun

bu6mmorexa [IOK

31

32

SJ'ICMCHTapHOC HCCJICAOBAHUC U ITOCTPOCHUC

rpadukoB 3TuX QyHKUINN

SJ'ICMCHTapHOC HCCJICOOBAHUC U ITOCTPOCHUC

rpaduKoB 3TUX QYHKIUN

bubmuorexa [JOK

bubmuoreka [JOK

33

CreneHn ¢ LIETIBIM ITIOKa3aTeneM. buaom

bu6mmoreka [IOK




Hrrotona

CreneHn ¢ LIETBIM ITOKa3aTeaeM. bunom

34 0 bubnmoreka [JOK
BIOTOHA

Crenennas KIMSI C HATypaJIbHBIM U

35 byn . ypu bu6mmoreka [IOK
1eNbIM Moka3aTeneM. E€ cBoiicTBa u rpaduk

36 KonTtponpnas padora: "Crenennas GpyHKIus. Butmnorexa LOK
E€ cBoiicTBa u rpaduk”
Apudmernueckuii KOpeHb HaTypaIbHOMI

37 puch . P P bubmuoreka [JOK
CTCTICHH U €r0 CBOMCTBA
Apudmernueckuii KOpeHb HaTypaIbHOMI

38 pu¢ . p P bu6mmoreka [IOK
CTETEeHH U ero CBOMCTBA
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIA

39 peobp P ’ Bbubaunorexa LIOK
COJICpIKAIINX CTETICHH U KOPHH
[TpeoOpa3oBaHus YHCIOBBIX BBIPAKECHHIMA

40 peobp p ’ bu6nmoreka [JOK
COJICPIKAIINX CTETICHU W KOPHH
[TpeoOpa3oBaHUs YHCIOBBIX BHIPAKECHHIMA

41 peobp P ’ bu6nmoreka [JOK
COJIepIKaIINX CTENCHH U KOPHH
WppannonaibHbie ypaBHeHHs. OCHOBHBIC

42 METO/Ibl PEIIEHUsI UPPALUOHATIBHBIX bubnnoreka [JOK
ypaBHEHUU
Uppanuonansueie ypaBHeHus. OCHOBHBIC

43 METO/IbI PEIICHUSI UPPATUOHATIBHBIX bubnmuorexa [JOK
ypaBHEHUU
Uppanuonansueie ypaBHeHus. OCHOBHBIC

44 METO/Ibl PEIIEHUS UPPALMOHAIIBHBIX bubmuorexa [IOK
yYpaBHEHUNU
PaBHOCHITBHBIE TIEPEXO/IbI B PEIICHUT

45 P P bubnmoreka [JOK

UPPALMOHAIILHBIX YPABHEHUN




PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

46 - bubmuorexa [JOK
UpPpaAlMOHATILHBIX YPABHEHHIM
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUN

47 P Ij bubmuorexa [JOK
UPPaAIMOHATILHBIX YPABHCHHIMA
PaBHOCHIIbHBIE TTEPEXO/BI B PEIICHUH

48 p IU) bu6mmoreka [IOK
UppaALMOHATILHBIX YPaBHEHHH
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

49 GbyHKIIMM 00paTHOI CTENEHH ¢ HATypPaJIbHBIM bubnuoreka [IOK
MoKazaresiem
CgoiicTBa u rpaduk KOpHS N-0i CTENEHN KaK

50 (GYHKIIMM 00paTHOW CTENICHHU ¢ HATypPaIbHBIM bubnuorexa [JOK
[OKa3aTeieM
KonTponbnas pabora: "CoiicTBa u rpapuk

o1 KOpHs N-oi crenenu. MppannoHansHbIe bubnnoreka [JOK
ypaBHEeHHUA"
CrermneHb ¢ palliOHATbHBIM MTOKA3aTeNeM U e€

52 . P bubmuorexa [JOK
CBOICTBa
CreneHb ¢ palluOHATIBLHBIM [TOKA3aTeNeM U e€

53 y P Bu6nuoreka LJOK
CBOICTBa
Crenens ¢ pallMOHAIBHBIM I10Ka3aTeIeM U €€

54 . P Bu6nnoreka [IOK
CBOICcTBa
IToka3arenpHas KIusl, €€ CBOMCTBA U

55 Pyn ’ Bbubaunorexa [IOK
rpadux
Wcnonb3zoBanue rpaduka GyHKIUN IS

56 . bubmunoreka [JOK
pelIeHns ypaBHEHUH
Hcnonb3oBanue rpaduka KIMH JIST

57 p fb ym bu6mmoreka [IOK
pelieHus ypaBHEHUH

58 [TokazarenbHble ypaBHeHUs. OCHOBHbIE bubnmoreka [JOK




MCTO/JbI pCHICHUA ITOKA3aTCIIbHBIX

ypaBHEHUH
[Tokazarenbublie ypaBHeHUs. OCHOBHbIE
59 METO/Ibl PEIICHUSI TOKA3aTeIbHbIX 1 bubnmoreka [JOK
ypaBHEHU I
[TokxazarenbHble ypaBHEeHUSI. OCHOBHBIE
60 METO/Ibl PEIICHHSI TOKA3aTeIbHbIX 1 bu6mmoreka [IOK
ypaBHEHUI
KonTponbnas pabota: "[lokazarenpHas
61 P P " 1 bubnunorexa LIOK
¢dbyuknus. [TokasarensHble ypaBHEHUS
62 Jlorapudwm yucia. CBoiicTBa orapugma 1 bubmmoreka [JOK
63 Jlorapudwm yucna. CoiicTa norapudpma 1 bubnnoreka [JOK
64 Jlorapudwm yucia. CBoiicTBa orapugma 1 bubmmoreka [JOK
65 JlecaTuuHbIe U HaTypaJibHbIE JTOTapH(pMbI 1 bubnuoreka [IOK
66 JecsaTiuHbIe U HaTypaJbHBIE JTOTapUPMBbI 1 bubnuotexa [JOK
[TpeoOpazoBaHue BBIpAKEHHI, COIEPIKAIITIX
67 peobp P ACpRATt 1 bubnuoteka [JOK
aorapudmsl
[TpeoOpazoBaHue BEIpAKEHHIA, COIEPIKAIITIX
68 peobp P Aepam 1 bubmuorexa [JOK
J0rapuQmbl
IIpeoOpa3oBanue BEIpaKEHUM, COIEepIKAIIX
69 peodp P Aepat 1 bubmuoreka [JOK
jorapudmbl
Jlorapudmuueckas QyHKIHUS, €€ CBOMCTBA U
70 pucp Py 1 bubnmnoreka [JOK
rpadux
Jlorapudmuueckas QyHKIUSI, €€ CBOMCTBA U
71 puep Pymicu 1 bubnmoreka [JOK
rpadux
Hcnons3oBanue rpaduka KLU JUIS
72 pad yHLiH 1 1 bu6mmoreka [IOK

pellIeHNs] YpaBHEHUI




Ucnonb3oBanue rpaduka GyHKIUN A5

73 . bubmuorexa [JOK
pelieHus: ypaBHEHU I
Jlorapugmuueckue ypaBHeHus. OCHOBHBIE

74 METO/BI peIIeHUs ToTapu(HPMUIECKUX bubmumoreka [IOK
ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHUS JOrapu(PMUUECKUX bubnnoreka [JOK
ypaBHEHUI
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

76 METO/IbI PEIICHUS JOrapu(PMUUECKUX bubnnoreka [JOK
YpaBHEHUN
PaBHOCHITBHBIE TIEPEXO/IBI B PEIICHUT

77 P pe Bu6miorexa [OK
jorapu(pMUUECKUX ypaBHEHHMA
PaBHOCHITBHBIE TIEPEXOIBI B PEIICHUT

78 p pu bu6mmoreka [IOK
norapu(pMUYECKUX YpaBHEHUMA
KonTponbhas pabota: "Jlorapudmuueckas

79 P P piiQ " bubnunorexa [IOK
byukmus. Jlorapugmudeckre ypaBHEHUS
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

80 e e bubmunoreka [JOK
YHUCIIOBOTO apryMeHTa
CuHyC, KOCHHYC, TAHT€HC U KOTAHT€HC

81 e e bubnmoreka [IOK
YHUCIIOBOTO apryMeHTa
ApKCUHYC, apKKOCHHYC U apKTaHTEHC

82 P Y6 &P yeunap Bbubaunorexa [IOK
YHCIIOBOTO apryMeHTa
ApKCHHYC, apKKOCUHYC U apKTaHTEHC

83 P Yo ap yenap bubmunoreka [JOK
YHUCIIOBOTO apryMeHTa
TpuronomeTpuyeckas OKpyKHOCTb,

84 oTpeieTICHUEe TPUTOHOMETPUUECKUX bubnuorexa [JOK

GyHKIMI YUCIOBOTO apryMeHTa




Tpuronomerpuueckas OKpyKHOCTb,

85 OTpeieJICHUE TPUTOHOMETPUUECKHUX 1 bubmuorexa [JOK
(YHKIMIA YNCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUUICCKUE POPMYITBI 1 bubnmoreka [JOK

87 OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI 1 bubnuorexa [JOK

88 OCHOBHBIE TPUTOHOMETPUUICCKUE POPMYITBI 1 bubnmoreka [JOK

89 OcCHOBHBIE TPUTOHOMETPUYECKUE (POPMYITBI 1 bubnnoreka [JOK

90 Hpeo6pa3033aHHe TPUTOHOMETPUUECKHUX 1 Butorexa LOK
BBIpKEHU I

01 Hpeo6pa3033aHHe TPUTOHOMETPUYECKUX 1 Bu6mrorexa LOK
BBIpKEHU I

92 Hp606pa30338.HI/Ie TPUTOHOMETPUYECKUX 1 BuGmiorexa LIOK
BBIpOKEHUI

93 Hpeo6pazouBaHHe TPUTOHOMETPHUUECKHUX 1 Butmorexa LOK
BBIpOKEHU I

94 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 bubnuoreka [IOK

95 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 bubnuoreka [IOK

96 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUM 1 bubnuoteka [JOK

97 Pemenune TpuroHoMeTpUUECKUX ypaBHEHU I 1 bubnuoreka [IOK

98 Pemienne TpuroHOMeTpUYECKUX YpaBHEHUN 1 bubnuorexa [JOK

99 Pemenne TpUroHoMeTpUUECKUX ypaBHEHUI 1 bubmuorexa [IOK

100 Pemenune TpuroHoMeTpuUECcKUX ypaBHEHHUI 1 bubnnorexka [JOK
KonTtponbHas pabora:

101 "TpPUTrOHOMETPUUYECKNE BBIPAKEHUS U 1 bubnuoreka [IOK
TPUTOHOMETPUUYECKUE YpaBHEHHS"

102 [TocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUS 1 BuGmiorexa LIOK

rnocienoBareiibHoCcTel. Meton




MaTeMaTUYECKON MHIYKLINU

MOHOTOHHEIE U OIrpaHUYCHHBIC

103 MoCIIeI0BaTENbHOCTH. VicTopus aHanmn3a bubnmoreka [JOK
OECKOHEYHO MaJIbIX

104 Apudmerrdeckas mporpeccus bu6mmoreka [IOK

105 I'eomerpuueckas nporpeccust bubnmoreka [JOK
BeckoHeyHO yOBIBArONIasi reoOMETpUYECKas

106 Y B P bubmuorexa [JOK
porpeccust
CymMa OeckOHEYHO yOBIBaIOIIEH

107 y . Y bu6mmoreka [IOK
T€OMETPUUYECKON MTPOTPECCUU
JIMHEeNHbBI U SKCIOHESHIIUAIbHELIA POCT.

108 P bubmmoreka [JOK
Yucno e. DopMyra CI0KHBIX MPOLUEHTOB
JIMHEeNHBIN U DKCIOHESHIINAIbHBIN POCT.

109 i P bubmuorexa [JOK
Yucno e. Dopmyna CI0KHBIX TPOIEHTOB
Hcnonp3oBanue Mporpeccuu Ui PeIeHUs

110 poTp AP Bu6mmorexa LIOK
pealbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa
Kourponsnas padora:

111 +OHTP P , Bu6miorexa [JOK

[TociieoBaTeTbHOCTH U TIPOTPECCHH

112 HenpepbiBHbIE QYHKIIUN U UX CBOMCTBA bubnuoreka [IOK
Touka pa3peiBa. AcUMOTOTEI I'padUKOB

113 pasp rpad Bu6miorexa [OK
byHKIMMA
CBoiicTBa KUY HETIPEPLIBHBIX HA

114 Pynicu pep bubnmnoreka [JOK
OTpEe3Ke
CBoiicTBa KIIUH HETIPEPLIBHBIX HA

115 Pynicu pep bubnmoreka [JOK
OTpe3Ke
MeTtoa HHTEPBAJIOB I PEIICHUS

116 A P AP bu6mmoreka [IOK

HEPaBEHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUS

117 bubmuorexa [JOK
HEPaBEHCTB
MeTtoa nHTEpBANIOB JJI PEIICHUS

118 A P AP bubnmoreka [JOK
HEPABCHCTB
IIpnMeHeHne CBOIICTB HENIPEPBIBHBIX

119 p . pep bu6mmoreka [IOK
GYHKIMHA 715 pelIeHus 3a1a49
IIpuMenenue cBOMCTB HENIPEPHIBHLIX

120 PHMEHE pep Bu6miorexa [OK
GbyHKIMH 15 perenust 3a1a4

121 [lepBas u BTOpast npon3BOIHBIC PYHKIIUU bubnnorexa [HOK
OmnpeaeneHue, reOMETPUIECKUH CMBICT

122 e N p bu6mmoreka [IOK
MIPOM3BOTHOM
Omnpenenenue, GU3NIESCKUI CMBICIT

123 peneete, ¢ Bu6miorexa [[OK
IPOU3BOTHOU
YpaBHeHUE KacaTeabHOU K IpaduK

124 p paguxy bu6nmoreka [JOK
byHKIUN
YpaBHeHHUE KacaTeabHOU K Ipaduk

125 P paduicy bubmuorexa [JOK
byHKIIMHN

126 [TpousBoiHbIE S5TIeMEHTAPHBIX (DYHKITHI bu6mmoreka [IOK

127 [Tpon3BoiHBIE 3NIEMEHTAPHBIX (GYHKLIUI bubnuoreka [IOK
IIpon3BogHast CYMMBI, IIPOU3BEICHUS

128 POWSBOIHAZ CYMMBL, HPOMSBEACHIA, Bu6mmorexa [LIOK
YaCTHOTO ¥ KOMITO3HIINA () YHKITUH
IIpousBoaHast CyMMBI, IPOU3BEACHN,

129 P A Y P A . bubnmnoreka [JOK
YaCTHOTO ¥ KOMITO3HIINA () YHKITUH
IIpousBoaHast CyMMBI, IPOU3BEICHN,

130 P 8 y P A . bubnmoreka [JOK
YaCTHOTO M KOMITO3UIIUU (DYHKITUI

131 Kontponbnas padora: "[IpousBognas” bubnuorexa [JOK

132 [ToBTOpeHnue, 06001IeHNE, CHCTEMAaTH3aIUs bubmuoreka [JOK




3HaHui: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

133 . " 1 bubnuorexa LIOK
3HaHuil: "OyHKIUU

134 HroroBast koHTpoIbHAs paboTa 1 1 bubmuorexa [JOK

135 Wrorosas KoHTpoJbHAS paboTa 1 1 bubmuorexa [IOK

136 HOBTOPCHI/IG, 000011IeHNE, CUCTEMATH3AINS 1 BuGmmorexa LOK
3HAHUH

BIIIEE KOJIMYECTBO YACOB I1
OBl OJI CTBO HACOB I10 136 10

[NPOTPAMME




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Nen/m | Tema ypoka Kontpoabnubie IIpakTuyeckue Aara tupposkic
Bcero u3yueHusi oOpa3zoBaTejibHbIe
padoTshI padoThI pecypeni

[IpumeHeHne mPOU3BOTHON K

1 UCCIJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh 1 bu6nmorexa LIOK
U 9KCTPEMYMBI
[IpumeHeHne mpOU3BOTHON K

2 UCCJIEIOBaHUIO (PYHKIIMI Ha MOHOTOHHOCTh 1 bu6nunorexa LIOK
U DKCTPEMYMBI
[IpuMeHeHne npou3BOIHON K

3 MCCIIeI0BaHNI0 (DYHKIIMI HAa MOHOTOHHOCTD 1 bubmuorexka [IOK
U 3KCTPEMYMBbI
[IprMeHeHne npon3BOIHOM K

4 MCCIIeI0BaHMI0 (DYHKIIMI HA MOHOTOHHOCTD 1 bubmuoreka [IOK
U SKCTPEMYMBI
IIpuMeHeHne MpoOU3BOJHON K

5 MCCIIeI0BaHMI0 (DYHKIIMI HA MOHOTOHHOCTD 1 bubmuorexa [IOK
U SKCTPEMYMBI
IIpuMeHeHne nNponu3BOIHON K

6 UCCIIEIOBaHUIO (DYHKIMI HAa MOHOTOHHOCTh 1 bubmuoreka [IOK
U SKCTPEMYMBbI
Haxoxnenrne HauboIb11ero 1 HauMEHbIIEro

7 3HAYeHUs HEMPEPbIBHON (PYHKIIUHN HA 1 bubmuoreka [IOK
OTpe3Ke

8 Haxoxnenne HanOOJIBIIETO ¥ HAUMEHBIIIETO 1 but6mmoreka [IOK




3HAYCHUs HETPEPHIBHON (PYHKIMH Ha
OTpE3KE

10

11

Haxoxaenre HanOoIbIIero 1 HANMEHBIIIETO
3HAUEHUs HEMPEPHIBHON PyHKIINK HA
OTpe3Ke

Haxoxnenrne HauboIbII1ero 1 HAMMEHbIIETr 0
3HauUEHUs HEMPEPHIBHON PYHKIIUU HA
OTpe3Ke

Haxoxnenrne HauboIbIIero 1 HAMMEHbIIETro

3HAuUEHUs HEMPEPHIBHON PYHKIIUU HA
OTpe3Ke

bubnunorexa LIOK

bubmuoreka [{OK

bubmuoreka [{OK

12

Haxoxxnenne HanOonbIIero 1 HAMMEHBIIIETO
3HAUEHUs! HEMPEPHIBHON (PYHKIIMH Ha
OTpe3Ke

bubmuoreka [{OK

13

[Ipumenenre npou3BOIHOM IS
HAXOXJICHUS HAWJTYUIIIEro PEIICHUS B
MPUKJIAHBIX 33/1a4ax

bu6mmoteka IIOK

14

15

16

IIprMeHeHre nporu3BOIHOMN ISt
HaXO0XJICHUS HAaUTYy4YlIEro pelieHus B
MPUKJIAAHBIX 3a7a4ax

[Ipumenenre npou3BOIHOM IS
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
mporiecca, 3alaHHoro GopMyIIoN WK
rpaduxkom

[Ipumenenre npou3BOIHOM 1S
ONPEAEIIEHUS CKOPOCTH U YCKOPEHUS
nporiecca, 3aIaHHoro GopMyJIoN WIH
rpadpukomM

bubmmoreka IIOK

bubnmorexa LIOK

bubnunoreka LIOK




17 Kommozunus ¢pyHKIui bubnunoreka LIOK

18 Kommo3zurust ¢hyHKImii bubnmoteka [IOK

19 Kommozumus ¢pyHKImi bubnunorexa LIOK
T'eomerpuueckue 00pa3sl ypaBHEHUH HA

20 p N p yp bubnunoreka LIOK
KOOPJMHATHOH TIOCKOCTH
I'eomerpuueckue 00Opa3bl ypaBHEHUN Ha

21 p N p yp bu6nmorexa LIOK
KOOPJIMHATHOM TIJIOCKOCTH
KourponbHas padora: "HccinenoBanue

22 POILHAA p Bu6miorexa [[OK
(GYHKINH C TOMOIIBIO TPOU3BOIHOM
ITepBooOpa3Has, OCHOBHOE CBOMCTBO

23 P P bubnnorexa [JOK
epBOOOPA3HBIX
ITepBooOpa3HbIe DIIEMEHTAPHBIX K.

24 P P P Pyn bubnuoreka [{OK
[TpaBuna HaX0XkI€HUS IEPBOOOPA3HBIX
IIepBooOpa3HbIe PIEMEHTAPHBIX KITUH.

25 P P P PyH bu6mmoteka IIOK
[TpaBwmita HaXOXACHUS TEPBOOOPA3HBIX
Huterpan. I'eomeTpruuecKkuil CMBICIT

26 P P bubmuoteka [OK
WHTETpaa
Brrunciaenue onpenenéHHoro HHTErpaa o

27 P . P bubnuoreka [{OK
dopmyne HetoroHa-Jleitbnuia
Brramcnenne onpenenéHHOT0 MHTETpajia 1o

28 p . P but6mmoreka [JOK
dbopmyne Herotona-Jleitoaua
[IpumeHneHne nHTErpaIa ISl HAXO0XKICHUS

29 P . P bubmuoreka [{OK
TJIOMIAJEH TUIOCKUX (pHUTyp
[IpumeHneHne nHTErpaIa 1L HAXO0XKIECHUS

30 p.. p bubnunoteka LIOK
00BEMOB reOMETPUIECKHUX TEI
ITpumeps! pemennii fuddepeHIIaAIbHBIX

31 PUMEPH b bdep but6mmoreka [IOK

ypaBHEHUH




[Tpumeps! pemenuii muddepeHraaTbHbIX

32 5 Bu6mmorexa [IOK
ypaBHEHHIA
MaremaTrnueckoe MOAECIUPOBAHUE

33 PEATBHBIX MPOLIECCOB C MTOMOIIBIO bubmmoreka [JOK
QG depeHIraIbHbIX ypaBHEHUN
KonTponbnas pabora: "[lepoobpaznas u

34 P " P P P bu6mmorexa LIOK
UHTErpal
Tpuronomerpudeckue GyHKINHU, HX

35 P . p by ’ Bbubmnorexa [JOK
CBOWCTBA U TpapuKu
Tpuronomerpudeckue KIIMH, UX

36 P . p Py ’ bubmmoreka [IOK
CBOICTBA U TpaduKu
Tpuronomerpudeckue GyHKINHU, HX

37 P . p by ’ Bubmmnorexa [JOK
CBOWCTBA U TpapUKu
Tpuronomerpuyeckue KIIMH, UX

38 P . P Pyn ’ bubmmrorexa LIOK
CBOICTBa U TpaduKH
Tpuronomerpuyeckue KIIMH, UX

39 P . p ym ’ bubmmnoreka [LIOK
CBOICcTBa U rpadUKu
OT100p KOpHEH TPUTOHOMETPUUYECKHX

40 YPaBHEHHUH C IOMOILBIO bubmuoreka [IOK
TPUTOHOMETPHUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUYECKHX

41 YPaBHEHHUH C IOMOILBIO bubmuorexa [IOK
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT160p KOpHEH TPUTOHOMETPUUECKHIX

42 YpaBHEHUH C TOMOIIIBIO bubmuoreka [JOK
TPUTOHOMETPUUYECKON OKPYKHOCTH
OT60p KOpHEHN TPUTOHOMETPHUUECKHUX

43 P KOP P P but6mmoreka [IOK

YpaBHEHUH € MOMOIIBIO




TPUTOHOMETPUUECKON OKPYKHOCTH

44 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1 bubnuorexa [JOK

45 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1 bubmmoreka [JOK

46 Pemienne TpuroHoMeTpU4YECKUX HEPABEHCTB 1 bubmmoreka [JOK

47 Pemenre TpuroHoMeTprUYECKUX HEPABEHCTB 1 bubmuorexa [IOK
Kontponsnas pabdora: "I'paduku

48 TPUTOHOMETPHUCCKHUX (PYHKITHIA. 1 bubmmoreka [JOK
Tpuronomerpuyeckue HepaBeHcTBA"
OcCHOBHBIE METOIbI PEIICHUS

49 P 1 bubnuoreka [{OK
MOKa3aTeIbHBIX HEPABEHCTB
OcHOBHBIE METOIbI PEIICHUS

50 P 1 bubnuoreka [IOK
MOKa3aTeIbHBIX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

51 P 1 bubmuoreka [IOK
MOKAa3aTeIHbHBIX HEPABEHCTB
OcCHOBHBIE METOIBI PEIICHUS

52 P 1 bubnuoreka [{OK
MOKa3aTeTbHBIX HEPABEHCTB
OcCHOBHBIE METOIBI PEIICHUS

53 P 1 bubmuoreka [{OK
norapu(pMUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

54 P 1 bubnuotexa [JOK
norapu(MUIECKIX HEPABEHCTB
OCHOBHBIE METOIBI PEIICHUS

55 P 1 bubmuoreka [{OK
norapupMHUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

56 P 1 bubmuoreka [{OK
norapupMHUUECKUX HEPABEHCTB
OCHOBHBIE METOJIBI PEIICHUS

57 P 1 bubnuotexa [JOK
UpPpALMOHATILHBIX HEPABEHCTB

58 OCHOBHBIE METO/IbI pELICHUS 1 bubnmoreka [JOK




UPPALMOHAJILHBIX HEPABEHCTB

OcCHOBHBIE MCTOJBI pCHICHUSA

59 bubnuorexa [{OK
UppaMOHATILHBIX HEPABEHCTB
OCHOBHBIE METO/IbI pEILICHUS

60 P bu6nmoreka [IOK
UppalMOHAIBLHBIX HEPABEHCTB
I'paduueckue meTonsl peleHus

61 pad p N bubnunorexa LIOK
UpPPaMOHATILHBIX YPaBHEHUN
['paduueckue MeTObl pelIeHus

62 pad 3 . bubnuoreka [{OK
UpPPaMOHATILHBIX YPaBHEHUN
I'paduueckue MeTobl pelIeHus

63 pad p . bu6nmorexa LIOK
[OKa3aTeIbHbIX YpaBHEHUN
I'paduaeckue MeTO Bl pemeHus

64 pag P bubnunoreka LIOK
MOKa3aTeIbHBIX HEPABEHCTB
I'paduueckue MeTObI perIeHus

65 pad P . bubmuoreka [{OK
JOTapuPMHUECKUX yPaBHEHUH
I'paduueckue MeTObI perIeHus

66 pad P bubmuoreka [{OK
JorapupMHUECKUX HEPABEHCTB
I'paduaeckne MeTOBI pemeHHs

67 pad P bubmmoteka IIOK
norapu(pMUUECKIX HEPABEHCTB
I'paduueckue MeTo bl pereHus

68 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX bubmuorexa [IOK
ypaBHEHUU
I'paduueckue MeTo bl peneHus

69 NOKa3aTeIbHbIX U JIOTapu(MUIECKUX bubmuorexa [IOK
yYpaBHEHUN
['paduueckue METO B! pelIeHuUS

70 NOKa3aTeIbHBIX U JIOTapu()MUIECKUX bubmuotexa [JOK

HEPABEHCTB




71

I'paduueckue MeTo Bl pemeHus
MOKa3aTeIbHbBIX U JIOTApU(PMUICCKUX
HEPaBEHCTB

bu6nmoreka [IOK

72

KontponbHas pabdora: "MppanuonanbHele,
NoKa3aTesbHbIE U JIoTapuMuiecKkue
HepaBeHcTBa"

bubnunorexa LIOK

73

74

75

KommuiekcHbie uncna. Anredpanueckas u
TpUTrOHOMETpHYecKasi pOpMBI 3arncu
KOMIUIEKCHOT'O YHCIIa

KommiekcHbie uncna. Anredpanueckas u
TPUTOHOMETpHUEcKas (hOpPMBI 3aITUCH
KOMILJIEKCHOTO Yncia

ApudmeTnueckue oneparuu C
KOMIUIEKCHBIMU YHCIIAaMU

bubnunoreka LIOK

bubnuoreka [IOK

bu6nunorexa LIOK

76

77

78

ApudmeTrnueckue onepauu c
KOMIIJIEKCHBIMHU YU CJIaMU
N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJIOCKOCTH
N3o0paxeHne KOMIIJIEKCHBIX YHUCET Ha
KOOPJIMHATHOM MJIOCKOCTH

bubmmoreka IIOK

bu6nmorexa LIOK

bubnmorexa LIOK

79

80

81

®opmyna Myaspa. KopHu N-oii ctenenu u3
KOMIUIEKCHOTO YHUCJIa

®opmyna Myaspa. Kopau n-oii crenenu us
KOMIIJIEKCHOT'O YuCia

IIpuMeHeHrne KOMIUTEKCHBIX YHMCEIT JUIst

peHiCHuA (I)I/I3I/I‘-ICCKI/IX U TCOMECTPUUCCKUX
3aaad

but6mmoreka [IOK

bubnunorexa LIOK

bubnunorexa LIOK

82

KonTtponbnas pabdora: "KomruiekcHbie

but6mmoreka [IOK




gycia'

83 HarypanbHble U 11e1ble Yrciia bubnuorexa [JOK

84 Harypasibnblie u nienbie yucia bubmmoreka [JOK
[IpumeHeHre MPU3HAKOB AETUMOCTH IIEJTBIX

85 P P bubnuorexa [{OK
qrcen
[TpumeHeHne TPU3HAKOB AETUMOCTH IIEJIbIX

86 P P bubnuoreka [{OK
yucel
[IpumeHeHHe TPU3HAKOB JICTUMOCTH IIEITBIX

87 P P bubnnorexa [IOK
gucen: HOJl m HOK
[TprumeHeHne TPU3HAKOB AETUMOCTH IIEJIbIX

88 bubmmoreka [JOK
gucen: HOJl m HOK
[TpumeHeHne MPU3HAKOB AETUMOCTH IIEJIbIX

89 P P bubnuoreka [{OK
YHCell: OCTaTKH M0 MOIYJIIO
[IpumeHeHHe TPU3HAKOB JCTUMOCTH TIEITBIX

90 P P bubnmoreka [JOK
YHCEeN: OCTATKH MO0 MOJTYJTIO
[TpuMeHeHne MPU3HAKOB AETUMOCTH IIENIBIX

91 yycen: aroput™ EBknnaa uis permenus bubmmnoreka HOK
3a/1a4 B IEJIBIX YHCIaX
KonrtponsHas pabora: "Teopus nenbix

92 | bubmuoreka [JOK
qrcen
Cucrema ¥ COBOKYITHOCTb YPaBHEHMI.

93 PaBHOCUIIBHBIE CHCTEMBI I CHCTEMBEI- bubnunoreka LIOK
CIIEJICTBUS
Cucrema ¥ COBOKYITHOCTb YPaBHEHMI.

94 PaBHOCHIIBHBIE CUCTEMBI U CUCTEMBI- bubnuotexa [JOK
CIICJICTBUS
OCHOBHBIE METOIBI PEIICHUSI CUCTEM U

95 P but6mmoreka [IOK

COBOKYITHOCTEHN palMOHAIbHBIX YPABHEHHI




96

OCHOBHBIE METO/IbI PEIICHUS CUCTEM U
COBOKYITHOCTEW MPpalliOHATBHBIX
ypaBHEHUH

bu6nmoreka [IOK

97

98

99

OcCHOBHBIC MCTOJbI pCIICHUA CUCTCM U

COBOKYITHOCTEH IOKAa3aTEIbHbIX YPABHECHUN

OcCHOBHBIE MCTOABI pCICHUA CUCTEM U

COBOKYHHOCTGI‘/‘I IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

OcCHOBHBIE METO/BI PELLIEHUS CUCTEM U
COBOKYITHOCTEH JIorapu(pMUIECKHX
YpaBHEHUN

bubnunorexa LIOK

bu6nmoreka [IOK

bubmuoreka [{OK

100

OCHOBHBIE METO/IbI PEIICHHS CUCTEM U
COBOKYITHOCTEH JIoTapu(hMUIECKHX
YpaBHEHUU

bubnunoreka LIOK

101

[IprMeHeHne CHCTEM K PEIIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
Pa3IUYHbBIX 00J1aCTe HayKH U pealibHOM
JKU3HU, MHTEPIIPETALUS OJTY4EHHBIX
pe3ynbTaToOB

bu6mmoteka IIOK

102

[IprMeHeHne CUCTEM K PEIIEHUIO
MaTEeMaTUYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM
JKU3HHU, MHTEPIIPETALUs TOITy4eHHBIX
pe3ynbTaToOB

but6mmoreka [IOK

103

IIpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTHYeCKHUX 3a/1a4 U 33]1a4 U3
Pa3IUYHBIX 00J1aCTe HayKH U pealibHOM
JKU3HU, MTHTEPIIPETaLUs IOJy4YEeHHBIX
pe3yabTaToB

but6mmoreka [IOK




KonTponpHas padora: "Cucremsl
palMOHABHBIX, HPPAIIMOHATBHBIX

104 bu6nmoreka [IOK
MOKA3aTeJIbHBIX U JIOrapu(HMHUYCCKUX
ypaBHEHUI"

105 PanmonaneHbie ypaBHEHHS C TapaMeTpaMu bubnuorexa [JOK
PanmonaipHble HEPaBEHCTBA C

106 P bu6nmoreka [IOK
napaMeTpamMu

107 PanmonansHble CUCTEMBI C MapamMeTpaMu bubmuoreka [{OK
HpparmoHalibHbIe ypaBHCHHS, HEPABCHCTBA

108 PP P > HEP bubmmoreka LIOK
C TapamMeTpaMu

109 HppauroHanbHble CUCTEMBI C ITapaMeTpamMu bubnnorexa [JOK
[Toka3zaTenbHbIC YpaBHEHHS, HEPABEHCTBA C

110 P > HEp Bu6miorexa [[OK
napaMeTpamMu

111 [TokxazarenbHbIE CUCTEMBI C TapaMeTpaMu bubmuoreka [IOK
Jlorapudgmudeckre ypaBHEHUS

112 pHp P : Bu6morexa LOK
HEPaBEHCTBA C TapaMeTpaMu
Jlorapugmudeckrue CUCTEMBI C

113 pHp Bu6miorexa LOK
napaMeTpamMu
TpuronomeTpudecknue ypaBHEHHS C

114 P P P bubmuoreka [JOK
napaMeTpamu
Tpuronomerpuyeckre HEPaBEHCTBA C

115 P P P Bu6mmorexa LIOK
napaMeTpamu
TpUroHOMETPHUECKHE CUCTEMBI C

116 P P Bu6miorexa [TOK
napaMeTpamMu
[TocTpoenwe u uccnenoBaHme
MaTEeMaTHYECKUX MOJICIICH pealbHbIX

117 P Bu6miorexa [[OK

CUTYyalUH C IOMOLIBIO YPABHEHUH C
napaMeTpamu




IToctpoenue u uccinenoBaHue
MaTeMaTHYeCKUX MOJIENIeH peabHbIX

118 . . bu6nmoreka [IOK
CUTYaIIUH C IIOMOIIBIO CHCTEM YPaBHCHHH ¢
napaMeTpamMu
IToctpoenue u uccnegoBaHue
MaTeEMaTHYECKUX MOJENEN peabHbIX

119 N P . bubnunoreka LIOK
CUTYyaIIMii C IIOMOIIBIO CUCTEM YpaBHEHUH C
napaMeTpamMu
KourpombHas padora: "3agauu ¢

120 P P Bu6miorexa LIOK
napameTpamu
IToBTOpenue, 00001IEHNE, CUCTEMATH3ALUS

121 P I L Bubmnorexa [JOK
3HaHMM: "YpaBHEHUS
IToBTOpeune, 00001IEHNE, CUCTEMATA3ALUS

122 P o W bu6mmorexa LIOK
3HaHUU: "YpaBHEHHS
[ToBTOpeHue, 0600IIEHNEe, CUCTEMATH3AIIHS

123 3HaHui: "YpapHeHus. Cuctemsl bu6mmoteka IIOK

~ N

ypaBHCHHIA
IToBTOpenue, 0000IIEHNE, CHCTEMATH3 AL

124 penme, e Bu6miorexa [[OK
3HaHui: "HepaBeHcTsa
IToBTOpEHNE, 0000OIIIEHNE, CHCTEMATH3AIINS

125 P e " bubnmorexa LIOK
3Hanuii: "HepaBeHcTBa
IToBTOpEeHMnE, 0000IIEHE, CHUCTEMATU3ALMS

126 pemme, e Bubmorexa [[OK
3HaHuil: "HepaBeHcTBa
[ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs

127 . n . " bubnmorexa LIOK
3Hanwuii: "TIpou3BoaHas U € MpUMEHCHHE
[ToBTOpenue, 06001IeHNE, cCUCTEeMaTH3aIUs

128 . . " bubnuorexa [IOK
sHanuii: "TIpon3BoaHas u e€ MPUMEHEHHUE

129 [ToBTOpEHME, 0000IIEHNE, CHCTEMATH3AIIH but6mmoreka [IOK




3Hanuii: "lIponsBoaHas u €€ npumeHeHue"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A

130 . " 1 bubnuorexa LIOK
3HaHwmii: "MHTErpan u ero npuMeHeHHE

131 HOBTOPC'I:II/IG, 06061_‘1‘16HI/IG, CHCTEMAaTH3alHs 1 Butmiorexa LIOK
3HaHui: "OyHKIUU

132 HOBTOE)C'I:II/IG, 06061.'1:IGHI/I€, CHCTEMATU3AIIH 1 BuGmorexa LIOK
3HaHuil: "OyHKIHN

133 HOBTOPG'I:II/IG, 0606]_'['16HI/16, cHUCTEeMaTH3aIus 1 BuGmorexa LOK
3HaHuil: "OyHKIHN

134 HtoroBast KOHTpoJIbHAs paboTa bubnnorexa [JOK

135 Wrorosas koHTpoOJIBHAS paboTa Bbu6mmotreka [JOK

136 HOBTOPGHHG, 000011eHHEe, CHCTEMATH3aIIH 1 BuGmorexa LOK
3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* MaTemaruka. Anrebpa v Hadajia MaTeMaTudeckoro aHanusa, 10 kmacc/
Mep3snsak A.I'., Homuposckuii [I.A., [Tonaxos B.M.; nox penakuuei
[Tomonbckoro B.E., O61iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
N3narensckuii ieaTp « BEHTAHA-I'PA®y»; AkiimonepHoe 00IIeCTBO
«3narensctBO «lIpocBemienue»

» MartemaTuka. AnreOpa 1 Hadajia MaTeMaTUYECKOro aHanu3a, 11 kmacc/
Mep3znsak A.I'., Homupockuii [[.A., [Tonsakos B.M.; noa penakuuei
[Togonwsckoro B.E., O61iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
Mznarensckuit nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3natensctBO «IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
Marematuka. Anrebpa u Hadalla MaTeMaTHYeCKoro ananusa, 10 kmacc/
Mep3smsak A.I'., Homuposckuit [I.A., [Tonskos B.M.; nox pegakuuein
[Tononbckoro B.E., O01iecTBO ¢ orpaHUYeHHON OTBETCTBEHHOCTHIO
Nznarensckuii nentp « BEHTAHA-I'PA®y; AkiinonepHoe 00111eCTBO
«3narensctBO «IIpocBemienne»

* Maremartuka. Anre6pa u Hayajga MaTeMaTH4ecKoro aHaimsa, 11 kmacc/
Mep3znsik A.T'., Homuposckuii [.A., [TonsikoB B.M.; nox pegakuueit
ITomonbckoro B.E., O61iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Mznarensckuii nentp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3narensctBO «lIpocBemienue»

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

https://lesson.edu.ru/

https://infourok.ru/

https://uchi.ru/teachers/lk

https://fg.resh.edu.ru
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