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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIii Kypc «Anrebpa W Hadala MaTeMaTHYECKOTO aHaJIN3a» SIBISICTCS
OJHUM W3 HauOoliee 3HAYMMBIX B TMpPOrpaMMe CpeaHEro oOIiero obOpa3oBaHMUS,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (hOpMHUPYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJIbHBIM SI3BIKOM COBPEMEHHON HayKH, KOTopas (opMyIHpyeT cBOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHUS OCHOBHBIX TCHICHIIUN Pa3BUTHS YKOHOMUKHU U OOIIECTBEHHON YKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIONB30BaTh UX IS JajbHEHWIIero oOpa3oBaHUsS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTeMaTHYEeCKOro aHallu3a pPa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETAllUd  TOJYYEHHBIX  PEUICHWH, 3HAKOMATCA C  NpUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Y4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe Mmeroauku oOyueHus aireOpe M HadalaM MaTeMaTH4YeCKOro
aHallM3a JEKUT ACSITebHOCTHBIN MPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHallM3a» BBIICTIEHBI CICAYIONINE COJAEpKATEIIbHO-METOANYecKne TuHUH: «Yucna
U BBIYUCIICHU», «DyHKIINU U Tpadukny, «YpaBHEHUS U HEpaBeHCTBay, «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEP)KATEIbHO-METOINYECKUE JIMHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTENEHHO HACHIIAACh HOBBIMM T€MaMHU U paszjienamu. JaHHBIHA
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo mMepe Toro kak oOywaroliuecs OBIJIAJIEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYl0 MOJEIb pEeabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITENFHO C(HOPMYIUPOBAHHON MaTeMaTHYECKOW 3a7auu, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanusi. Ha ypoBHe cpeaHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YUCJIOBBIE BBIpaXXEHUs, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puyYecKue 3aJayd M OIepaluu: JeJIeHHe Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTeNbHOMY pPacCIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MIOCTPOCHUN MOJIEJICH pEeaNbHOTO MHUpA, IIMPOKO HCIONB3YIOTCS 0000IIeHHEe U
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbrate oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMU  METOJaMHU  PEUICHHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C TIOMOIIbIO MPOU3BOJHOM, MPU PELIEHUU NMPHUKIAJIHbBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPPALMOHAIBHBIX W TPUTOHOMETPUYECKUX BBIPAXKCHHUM, a TaKXKE BBIPAKCHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anre0panyeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxaeHuid, pabOTBl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHUCHMOCTEM B BHJIE€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JJOrapu(MUIECKON U TPUTOHOMETPUUECKUX (DYHKLIUNA, UX CBOICTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (POPMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Martepuan 3Toi coaep:KaTeITbHON TUHUN HAIlEJIeH Ha pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOil dopme: aHaATUTHYECKOU, rpaduueckoil u crmoBecHoil. Ero u3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PaCIIMPHUTh KPYyTI KaK MaTeMaTHYECKUX, TaK U NPHUKJIAJHBIX 3a/]ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uKky  CIOXHBIX (YHKLIMHA, OMpEeAeNsiTh HMX HauOOJbIINE W HAUMEHbIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHalln3a CIOCOOCTBYET pa3BUTHIO a0CTPAKTHOTO, (OpMaiIbHO-JIOTHUECKOTO U
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yibTaTaX, TMOJYYCHHBIX B XOJ€ Pa3BUTUS MaTEeMaTUKH Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeiaraloT Han0oJiee YHUBEPCATIBHBIM S3BIK, OOBCHUHSIONINN BCE pa3JIeibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIIOJIb30BATh €r0O JJIsi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYeCKOW JIOTUKH CIOCOOCTBYET PAa3BUTUIO JIOTHYECKOTO MBIILICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJICIMPOBAHUS, KOTOPHIC MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KXK/IBIN U3 Pa3/eioB MPOrpaMMbl, TOCKOJIbKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh M KOHKPETU3UPOBATH  MPOOJIEMY.
JlestenbHOCTh 1O (OPMUPOBAHWIO HABBIKOB PEIICHHS] TMPUKIAIHBIX 3aj1a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

Ha wusyuenue ydeOHOro kypca «Anrebpa W Hadajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucia ¥ BLIYHCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tepuoauueckue npoou. IlpuMmeHeHue npoOel W MPOLEHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JNEeWCTBUTEIBLHOTO YHCIIa B €ro cBoicTBa. [IpubamkéHHBIC BBIYUCIICHHS, TTpaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BHIUYMCICHUH.

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 uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YHCJIOBOrO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT€HC YHMCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHeHUs. PaBHOCWIIbHBIC YpaBHEHHUSI M YpaBHEHMs-CIeACTBUA. HepaBeHCTBO,
pellIeHUE HePAaBEHCTRA.

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

[IpeoOpazoBaHKs YHCIIOBBIX BRIPAXKEHUM, COASPIKAIINX CTEIICHN U KOPHHU.

WppanmonaibHbie ypaBHEHHS. OcHOBHBIC METO/IBI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHCHUM.

[IpeoOpa3oBaHue BeIpaKE€HUM, CoepKAIIUX JTOTapUPMBbI.

Jlorapudmuueckue YpaBHEHHUS. OcHOBHBIE METOJIbI peLICHMS
Jorapu(pMHUECKUX YpaBHEHUM.

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUIlbl 2X2, €ro TeOMETPUYECKUN CMBICT U
CBOMCTBA, BBIYMCIICHUE €r0 3HAYECHUS, IPUMEHECHHUE OINPEICIUTENS I PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIEIUTEIIEH.

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

@OyHkuuu U rpadpuku

@yHkus, crnocodbl 3amaHus (QyHKIuU. B3auMHO o00patHble (QyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
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. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHas (GpyHKLMS ¢ HATypajJbHBIM U 1EJbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (PYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKUMNA 151 peLIEHUs] ypaBHEHU .

TpuroHoMmerpruueckass OKPYKHOCTb, OIPEAECICHUE TPUTOHOMETPUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUsl IOCJIEAOBATEIbLHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reoMerpuueckas nporpeccusi. Cymma 0€CKOHEYHO YOBIBAIOIIEH MeOMETPpUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoleHTOB. Mcnosb30BaHWE TIPOrpeccHH U PELICHUS peajbHbIX — 3a1ad
MIPUKIIATHOTO XapaKTepa.



HenpepeiBHble (GYHKIIMM W HUX CBOMCTBA. TOUYkH pa3pbiBa. ACHMITOTHI
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
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHHE KacaTeIbHOU K rpaduky QyHKIUU.

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

MHoskecTBa M JIOTHKA

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

Omnpenenenue, TeopeMa, CBOMCTBO MaTeMaTHMYECKOIOo OOBEKTa, CIEACTBHE,
JI0OKA3aTEIbCTBO, PABHOCHIIBHBIC YPABHEHHS.

11 KITACC

Yucaa v BIYMCICHUSA

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 1js pereHus
3a/1ay B LENbIX YHCIIAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
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 JIs PEIICHUs] (PU3HUECKUX U TEOMETPUUYECKUX 3a]1ay.

YpaBHeHUs U HEPABEHCTBA

CucreMa M COBOKYNHOCTb YPaBHEHHWW W HEPABEHCTB. PaBHOCHIIBHBIE
CUCTEMBI U CHUCTEMBI-CIIE/ICTBUSI. PaBHOCHIIbBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] UPPALMOHAIBHBIX HEPABEHCTB.

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

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C MapaMeTPaMHU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHUECKUX 3aJad M 3a/ad U3 Pa3Iu4HbIX O0JacTedl HayKd M peajbHOU
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 mMeTonbl pelieHUs YpaBHEHHM M HepaBeHCTB. [ 'paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonp3oBanue rpadukoB (yHKUMNH Ui HCCIENOBAaHUS IIPOLECCOB U
3aBUCUMOCTEM, KOTOpbI€ BO3HHUKAIOT NMPHU PEUICHUW 3aad U3 JIPYTUX YYEOHBIX
MPEIMETOB U PEAIBHOMN KU3HMU.

Havana MmaTeMaTH4€CKOr0 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
IPUKIAJAHBIX 3ajadax, Ui OINPENEIICHHMs CKOPOCTH M YCKOPEHMs Ipolecca,
3aJlaHHOTO (HOPMYJION 1K TpaduKoMm.

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

WNurterpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiOuuna.

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

[Tpumepsl pemenuit auddepeHuuanbHbIX ypaBHEHU. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB € MOMOIIBI0  auddepeHIaTbHbIX
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(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00yJaOIIEerocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMH B COOTBETCTBHUM 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 POCCUMCKOW MAaTEMaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUUYECKOTO IMOBEICHUS, CBSI3aHHOTO C MPaKTHUYECKUM
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
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEUICHUH, pacCyKACHUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

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

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyJy, OCO3HaHUE IIEHHOCTU TPYAOIOOUs, HHTEpecC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTreMaTH4eCKOMYy  OOpa30BaHHMIO 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 MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpebl, OCO3HaHUE IrI00ATIbHOTO XapaKTepa 3KOJIOTHYECKUX TPOOIeM, OPUEHTALIMS
Ha TIPUMCHEHHE MaTeMaTHYEeCKUX 3HAHUW IS pelieHus 3agad B o0JacTu
OKpY>Karoliel cpenpl, IJIAaHUPOBAHHE IIOCTYNKOB W OIIGHKH HMX BO3MOXKHBIX
MOCJICICTBUM [ OKPY’KAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTUS M 3HAYUMOCTH ISl PAa3BUTHS LMBUIM3ALMHU, OBJIAJACHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

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

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

BBISIBIIAITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U M MIPOTHUBOPEUUS
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 I0KA3aTEIhCTBA MATEMATHUECKUX YTBEPKIACHUIN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh cmoco0 pemieHus ydeOHOW 3anayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pELICHHs, BbIOMpaTh HaumOoJee MOAXOMAUMH ¢ y4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh ~ BOMPOCH,,  (DUKCHPYIOIIME  MPOTHBOpPEUHE,  MpoOJIeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX 1y 00bEeKTaMu, SIBJICHUSIMU, TIPOILIECCAMU;

CaMOCTOATENHbHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJbTaTam
OpOBEAEHHOIO  HAONIONEHUSA, WCCIENOBaHUS, OLIEHWBATh  JOCTOBEPHOCTh
MOJIYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

IPOTHO3UPOBAaTh BO3MOXXHOE pa3BUTHE IIpollecca, a TakKKe BbBIABUTATh
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 WHOOPMAIMIO PA3IUYHBIX BHUJIOB H
dbopmM TpeacTaBICHNUS,

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

OLICHUBATH HaJEXKHOCTh uHdopMaIun o CaMOCTOSITEIIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHHUKaTHBHBIC YHHMBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCHPUHUMATh U (POPMYITHPOBATH CY>KICHHS B COOTBETCTBUU C YCIOBUSIMU U
HEeIsIMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3pEHHUS B
YCTHBIX M INHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3a1auH,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yJIbTarT;

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>KUBaTh Pa3jIM4Me€ M CXOACTBO MO3ULIUNA, B KOPPEKTHOU (opme
(bopMyIupoOBaTh pa3HOTIACHS, CBOM BO3PAKECHHUS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH.

PerynsiTuBHbBIC YHHBepCcaJbHbIe y4eOHbIe AeHCTBUS



Camoopranusanus:

COCTaBIISATH ILJIaH, AJITOPUTM PEIICHUS 3a/1a4ul, BIOUPATh CIIOCOO pEelIeHUs ¢
y4ETOM MMEIOIIHNXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pELICHUHN C Y4ETOM HOBOM MH(MOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

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

OIICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBACHATH MPUUUHBI
JIOCTHKEHUSI WJIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHHH YYeOHBIX 3a7a4, MNPUHUMATh Ieib COBMECTHOMU
NeSATEeIbHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0O COBMECTHOW PabOThI, pacmpeneisiTh
BUIbl pabOT, JOTOBapUBaThCs, OOCYX JaTh TMPOIECC M Pe3yJabTaT padoOThI,
000011aTh MHEHMS HECKOJILKUX JIFOJIEH;

y4acTBOBaTh B IPyNmoBbIX (opMax paboThl (0OCykaeHusi, 0OMEH MHEHUH,
«MO3TOBbIE IITYpPMBI» W HWHBIE), BBIMIOJHATH CBOIO 4YacTh palbOThl U
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 obOydenus B 10 kiaacce oOydaromuiicss MOJYYUT CIEIyIOIIHNE
npeaIMeTHbIe Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTEMaTUYECKOTr0 aHaIU3a»:

Yuciia ¥ BBIYUCTICHUSA

CcBOOOJHO OIEpPUPOBaTh MOHATUSMU: palMOHAIbHOE YMCIO, OECKOHEYHas
nepuoanyeckas JApoOb, TMPOIEHTHI, HPPALUOHAIBHOE YHUCIO, MHOXECTBa
PALMOHAIIBHBIX U IEMCTBUTENIBHBIX YUCET, MOLYJb AEHCTBUTENBHOTO YUCIIA;

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

MPUMEHSTh MPUOIKEHHBIC BBIYMUCIICHUS, TIPaBUJIa OKPYTIICHUS, TPUKUAKY U
OLICHKY PE3yJIbTaTa BBIYNCICHNN;



cBOOOZHO ONEpUpOBaTh TOHATHEM: CTENEHb C LEJIbIM IOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHUEM: apUPMETHUUECKUNA KOPEHb HATYpaJbHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CBOOO/IHO ONEPUPOBATH MOHATUSMU: CHHYC, KOCUHYC, TAHI'€HC, KOTAHI'EHC
YUCJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMU: APKCUHYC, APKKOCHUHYC W apKTAHTEHC YHCIOBOIO
apryMeHTA.

YpaBHeHMs U HEPABEHCTBA:

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

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

CBOOOIHO OMNEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJIHOM IepeMEeHHOMH,
MHOTOWIEH ¢ UeNbIMA KO3(h(UIMeHTaMu, KOPHU MHOTOWIECHA, 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,
WCIIOJIB30BaTh CBOWCTBA OMNPENENUTENS 2 X 2 JUIsi BBIYMCIEHUS €ro 3HAa4YCHUs,
IIPUMEHSTh ONPENCIIUTENIN Ul PELIEHUs CHUCTEMBl JIMHEMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MTOJYYEHHBIN pPE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(MUYECKUX BbIPKECHHUI;

cBOOOIHO OMEpUPOBATh MOHATHUSAMU: HPPALMOHANBHBIE, MOKAa3aTEIbHbIE U
JorapuMHUUecKre ypaBHEHHUS, HAXOAUTh UX PELICHHS C ITOMOIIBbIO PABHOCHIIbHBIX
IIEPEXO0I0B WIIN OCYILECTBIISAA NPOBEPKY KOPHEM;



IPUMEHSTh OCHOBHBIE TPUTOHOMETPHUECKHE (POPMYIIBI AJIsl IpeoOpa3zoBaHUs
TPUTOHOMETPHUUECKUX BBIPAKECHHUI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, YpPaBHEHMs, HEPABEHCTBA II0 YCJIOBHMIO 3aJayd, MCCIEI0BaTh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

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

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUHU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIUU, MAKCUMYMbI U
MUHUMYMBbI (DYHKIIMM, HaumOoJibllee M HauMEHblIee 3HaueHWe (YHKIMH Ha
IIPOMEKYTKE;

cBOOO/IHO ONEpPUPOBATh MOHATUSAMU: CTENEHHAs] (PYHKIMS C HAaTypalbHbIM U
HeabIM ToKa3zareneM, rpa@uk CTeneHHOW (YHKUMHU C HATypalbHbIM U ILEJIbIM
nokasaresieM, rpaguk 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 MOHATUSAMU: IOKa3aTesNbHAas M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIsl PEIICHUS
YPaBHEHUH;

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

UCIONIb30BaTh rpaduku (YHKUMA Ui UCCIENOBAaHMUS MPOILIECCOB U
3aBUCUMOCTEN MpHU pElIeHUH 3aJlay U3 APYrHuX y4EeOHBIX MPEIMETOB U PEalbHON
KU3HU, BBIpAXaTh (HOPMyJIaMU 3aBUCMOCTH MEXy BETUUMHAMU;

Havana maTeMaTH4eCKOro aHaJIm3a:

CBOOOJHO OMNEPHUPOBATH MOHATHAMU: apuMeTHdecKass U TeoOMeTpUuyYecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



cBOOOHO OMEPUPOBATH MOHATUSAMU: TIOCIEAOBATEIHLHOCTD, CIIOCOOBI 3aJaHUs
MOCIIEIOBATEIbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIC IIOCIIEOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTEMaTHYEeCKOrOo aHajiu3a Kak aHajau3a
OECKOHEYHO MaJbIX;

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka pyHKINK, aCHMIOTOTHI rpadrka QpyHKINM;

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

CBOOOIHO OIEpUpOBaTh MOHATUSIMU: TIEpBas U BTOpas IPOU3BOJHBIC
dbyHKIMH, KacaTellbHas K Tpaduky QyHKIUY;

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:

CBOOOJIHO  OMEpHpPOBaTh TMOHATHUSAMHU: MHOXECTBO, ONEpaluud  Haj
MHO>KECTBaMU;

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

CcBOOOIHO OIEpPHpPOBaATh TMOHATHUSMU: OIpeAeTeHHe, TeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHIECKOTO 00BEKTA, TOKA3aTEILCTBO, PABHOCHIIBHEIE
YpaBHEHHUS U HEPABEHCTBA.

K xonmy obOywyenus B 11 kiacce oOydyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIU3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOJIHO OMNEpUpOBaTh TMOHATUSIMU: HATypalbHOE U 1IEJ0€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M IIEJIBIX YHUCEJ, MCIMOJIb30BaTh MPU3HAKHU JIETUMOCTH
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen sl pelieHus 3a1ay, IPUMEHSTh
anroput™m EBkina;

CBOOOJHO OMNEpUpOBaTh MOHATHEM OCTaTKa [0 MOMIYJI0, 3aliChIBaTh
HaTypaJIbHbIE YMCIIa B Pa3IMYHbIX MO3UIIMOHHBIX CUCTEMAaX CUMCIICHHUS,;

CBOOOIHO OINEpUPOBATH MOHATHAMHU: KOMIUIEKCHOE YHCJIO U MHOECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUECKOH (hopMe, BBITIOJIHATH apu(METHIECKUE OTepaii ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJITHO OTEPHPOBATH MOHATHSIMHU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
JorapuMUYECKHEe HEpPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIbHBIX MEPEXOJIOB;

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 COBOKYITHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalUOHAJIbHBIE, II0OKa3aTeJbHbIE,
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 CUTyallMd Ha S3bIKE alreOpbl, COCTaBISAThH
BBIDAKCHUS, YPAaBHEHMS, HEPABEHCTBA M MX CHUCTEMBI [0 YCIIOBUIO 3aJ1a4H,
UCCIIEIOBAaTh TMOCTPOEHHBIE MOJEIM C MCIOJIH30BAaHUEM alllapara aireopbl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTaT.

DYyHKIUHN U TPAPUKHU:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJICIMPOBAHUS W MCCJICAOBAHUSA peaTbHbBIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

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



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpall, HAXOJUTh MEePBOOOpa3HBIC AJIEMEHTAPHBIX (YHKIMA W 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 3a7a4yd, B TOM YHCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoumnuectBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM JaekTpoHHbIe (HU(pPOBbHIE)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL.

1 Muorowiensl. PanimonanbHble ypaBHEHHS U 24 1 bubnuotexa POIII:
HepaBeHCTBa. CUCTEMBI IMHEWHBIX https://resh.edu.ru/subject/51/10/
ypaBHEHUH

) Oynkiun u rpaduku. CrenenHas GyHKIUs 12 1 bubnuoreka POILL:

C LIEJIBIM ITOKA3aTeIeM https://resh.edu.ru/subject/51/10/

3 Apudmerndeckuii KOpeHb N-0¥ CTEIICHHU. 15 1 bubnuorexa POIII:
WppanmonaibHble ypaBHEHUS https://resh.edu.ru/subject/51/10/

4 [TokazarenpHas pynkums. [lokasarenbHble 10 1 bubnuorexa POIII:
YpaBHEHUSA https://resh.edu.ru/subject/51/10/
Jlorapudmuueckas GyHKIUS. bubnuoreka POILL:

5 18 1 .
JlorapudmMuueckue ypaBHEHHs https://resh.edu.ru/subject/51/10/
TpuroHomeTpuueckue BoIpaXeHus U bubnuoreka POILL:

6 22 1 .
ypaBHEHUs https://resh.edu.ru/subject/51/10/

7 [TocnenoBaTrenbHOCTH M NPOrPECCUN 10 1 bubamorexa POLLL:

A porp https://resh.edu.ru/subject/51/10/
bubnunorexa POIII:

8 Henpepeterie gyrkim. Tporssosas 20 1 https://resh.edu.ru/subject/51/10/

9 IToBTOpenue, 00001IEHNE, CHCTEMATH3AIIS 5 5 bubnuorexa POIII:
3HaHUHN https://resh.edu.ru/subject/51/10/

OBIIEE KOJIMYECTBO YACOB I10
i 136 10 0

[TPO'PAMME



https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/
https://resh.edu.ru/subject/51/10/

11 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB M TeM JaekTpoHHbIe (HU(pPOBHIE)
Konrposbnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTshI padoThI
1 HccnenoBanne GyHKIHA ¢ TOMOIIBIO 29 1 bubnuorexa POIII:
MIPOU3BOAHOMN https://resh.edu.ru/subject/51/11/
bubmuorexa POIII:
2 Heppoobpasias i HHTCrpan 12 1 https://resh.edu.ru/subject/51/11/
3 I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA. 14 1 bubnuorexa POIII:
TpuronomeTpuuecKre HEPaBeHCTBA https://resh.edu.ru/subject/51/11/
HppannonaibHbie, MoKazaTebHbIE U bubnuotexa POIII:
4 24 1 .
norapu(MHYECKUE HEPABEHCTBA https://resh.edu.ru/subject/51/11/
bubnuotexa POIII:
> Kowmiexeieie mena 10 1 https://resh.edu.ru/subject/51/11/
6 HarypanbHble u nensie ynucna 10 1 buoamorexa POLLL:
yp H https://resh.edu.ru/subject/51/11/
C )
7 u HC&T eZZLI;E:;zaEz;I:;ZTGHLHLIX u 12 1 bubmorexa POLLL:
ppant N https://resh.edu.ru/subject/51/11/
norapuMUYECKUX ypaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1 bubmorexa POLLL:
8 P P https://resh.edu.ru/subject/51/11/
9 [ToBTOpEeHue, 06001IeHNE, CUCTEMATH3ALUS 16 9 bubnuorexka POIII:
3HAHUU https://resh.edu.ru/subject/51/11/
OBUIEE KOJIMYECTBO YACOB I10
i 136 10 0

[TPOT'PAMME



https://resh.edu.ru/subject/51/11/
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HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoaudecTBO yacoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  o0pa3oBaTe/IbHbIE pecypchl

padoThI padoTshI

MHo0k€ecTBO, Onepauy Hajl

1 1
MHOXECTBAMH U UX CBOMCTBA
2 Huarpammsl Ditniepa-Benna 1
[IpuMeHeHne TeopeTHKO-
bubanorexa POIIL:
3 MHOKECTBEHHOTO ammapara Jijis 1

https://resh.edu.ru/subject/51/10/

pEeUICHUA 3a1a4

PanuonansHBIC YKCA.
OOBIKHOBEHHBIE U JE€CITUYHBIE
JpOOH, TIPOLIEHTHI, OCCKOHCYHBIC
NePUOANYECKHUE TPOOH

PanuyonansHBIC UKCA.
OOBLIKHOBEHHBIE U JE€CITUYHBIE
JpoOH, TIPOLIEHTHI, 0ECKOHEUHBIE
MEPUOIUUECKHE IPOOH

[Tpumenenue 1poOeit u MpoLEHTOB

y JUISl pEeLIEHUs NTPUKJIAHBIX 3a/1a4 1
v [Tpumenenue apoGeii u NPOLIEHTOB 1
JUIS peLIeHUs NIPUKIIAHBIX 3a1a4

JlelicTBUTENIbHBIC YHCIIA.
8 PanmonaneHbIe M MppalMOHAIBHBIE 1

quciia

9 ApudmeTrnueckue onepanuu c 1



https://resh.edu.ru/subject/51/10/

I[GﬁCTBHTGJIBHLIMH qucjiaMu

10

11

Monyiib 1€MCTBUTEIBHOTO YUCTIA U

€ro CBOMCTBa

[TpuG>xEHHBIC BEIYMCIICHHUS],
MpaBuJjIa OKPYTJICHHs, PUKHUIKA U
OIICHKA PE3yJIbTaTa BBIYNCICHUN

12

OCHOBHBIE METO/IbI pELICHUS
HEJIBIX U APOOHO-pAIMOHAIBHBIX
yYpaBHEHU U HEPABEHCTB

13

OCHOBHBIE METO/IbI pELICHUS
LEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB

14

15

16

OCHOBHBIE METObI PELICHUS
LEJBIX U APOOHO-pAIMOHAIBHBIX
YpaBHEHUI U HEPABEHCTB
MHorouJjieHbl OT OJJHOM
nepeMeHHoiu. Jlenenue
MHOIr'04JIeHa Ha MHOT'OYJIEH C
octaTtkoM. Teopema besy

MHOro4eHbI ¢ HeIbIMU

koadunmentamu. Teopema Bueta

bubaunorexa POIII:
https://resh.edu.ru/subject/51/10/

17

Pemenne cucrteM TUHENHBIX
ypaBHEHUH

18

19

Pemenne cucreM TMHENHBIX
ypaBHEHUU
Marpuna cucTeMsl JIMHENHBIX

ypaBHeHui. Onpenennurens
MaTpHULbI 2X2, ero



https://resh.edu.ru/subject/51/10/

r€OMETPUYECKUI CMBICT U
CBOMCTBA; BBIYUCIIEHUE €T0
3HAYEHUS

20

Onpenenurens MaTpuLpl 2X2, ero
r€OMETPUYECKUI CMBICT U
CBOMCTBA; BEIYHCICHHUE €TO
3HAYEHUS

21

22

23

IIpumenenue onpenenuTests s
PeICHNA CUCTCMBI JIMHENHBIX
ypaBHEHUI

Pemienne npukiiagHpIxX 3a1a4 ¢
MIOMOILIBIO CUCTEMBI JINHEUHBIX
ypaBHEHUI

Pemenue MMPUKIAAHBbIX 3a1a4 C

IIOMOUIBbIO CUCTEMBI JINHEHHBIX
yYpaBHEHUU

24

KonTpomnbHnas pabora:
"PanrioHanbHble ypaBHEHHS U
HepaBeHCTBA. CUCTEMBI IMHEUHBIX
ypaBHeHHH"

25

DyHKIUSA, CTIOCOOBI 3aJaHus
¢yskun. BzaumHo obpaTHbIe
¢ynkunu. Komnosuuus ¢pyHkunit

26

27

I'paduk PpyHkunu. dnemMeHTapHbIe
npeoOpa3oBaHus rpaduKoB
byHKIHMA

OO6nacTp ornpeneneHus u
MHO€ECTBO 3HAYCHHUN ()yHKIIHU.




Hynu ¢ynxun. [IpomexxyTku 3HaK
HOCTOSTHCTBA

28

Ué&rHple 1 HEUETHBIE (PYHKITHH.
[lepuonnyeckue pyHKIUU.
[IpomeKyTKHM MOHOTOHHOCTH

byHKIIUN

29

30

31

MakcuMyMBl 1 MUHUMYMBI
¢ynkunu. Haubonbmee u
HaMMEHbIIIee 3HAaUeHUE (PYHKIIH
Ha MMPOMEKYTKE

JluHeiHas, KBapaTHYHAS U
IpoOHO-NMMHEeNHHas (YHKIIUU
DJIeMEHTapHOE MCCIICIOBAaHNE U
MOCTPOCHHUE TPaUKOB ITHX
byHKIMi

32

DJIeMEeHTapHOE HCCIIeIOBAaHUE U
MOCTpOEHNE TPaPUKOB ITHX

byHKIMI

33

34

CrerteHs C EBIM IT0Ka3aTEIEM.
bunom HeroroHa

CrerneHn ¢ LEIBIM IT0Ka3aTEIEM.
bunom Herorona

35

CrenenHast QyHKIUS C
HaTypaJbHbIM U LIEJIBIM
nokazareiieM. E€ cBolicTBa u

rpadux

36

Kontponbnas pabota: "Crenennas
¢yukuus. E€ croiicta u rpaduk"




37

Apudmernueckuii KOpeHb
HaTypaJbHOH CTENIEHU U €TO
CBOMCTBA

bubauoreka POIILI:
https://resh.edu.ru/subject/51/10/

38

Apudmernueckuii KOpeHb
HaTypaJIbHOM CTEIIEHU U €T0
CBOMCTBA

39

40

41

[TpeobpazoBanus YHCIOBBIX
BBIPKEHUM, COAEPKALIUX CTEICHU
1 KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXCHHH, COIEPIKALUX CTEIIEHU
U KOpHU

[TpeobpazoBaHus YHCIOBBIX
BBIPAXCHHH, COIEPIKALUX CTEIIEHU
U KOpHU

42

WppanronanbHble ypaBHEHHUS.
OcCHOBHBIE METO/IbI PELLIEHUS
VPPaLMOHATIBHBIX YPABHEHUN

43

44

45

HppanunonaibHble ypaBHEHMUS.
OcHOBHBIE METO/IbI PELLICHUS
VUPPALMOHAIBHBIX YPABHEHUN

HppanmoHanbHble ypaBHEHUS.
OcHOBHBIE METO/BI PELLIEHUS
UppalMOHATILHBIX YPAaBHEHHM

PaBHOCUIIBHEIE Nnepexoanl B

pELICHUH UPPALUOHAIBHBIX
yYpaBHEHUN

46

PaBHOCHIIBHEIC Nnepexoanl B



https://resh.edu.ru/subject/51/10/

pelICHUU UPPaALMOHATIBHBIX
ypaBHEHUH

47

48

49

50

PaBHOCHIBHEBIE Nnepexoanl B
PCIICHNHU UPPAUOHAIBHBIX
ypaBHEHU I

PaBHOCHUIIBHBIE IEPEXO/BI B
PELICHUU UPPALUOHATBHBIX
ypaBHEHU I

CaoiicTBa u rpaguK KOpHs N-oi
CTerneHH KakK (QyHKIIMH 0OpaTHOM
CTEMNEeHH C HATYPaIbHBIM
MoKazaresiem

CaoiicTBa u rpaguK KOpHs N-oi
CTerneHH KakK (QyHKIIMH 0OpaTHOM
CTEMNEeHH C HATypaIbHBIM
MoKazareieM

51

KonTtponbHas pabora: "CsoiicTa u
rpaduK KOpHs N-0i CTETeHH.
HppanuonanpHele ypaBHeHuUs"

52

53

54

CreneHs ¢ paliMOHAIbLHBIM
IoKa3aTelieM U € CBOMCTBA
CreneHs ¢ pallMOHAIbHBIM
IoKazaTelieM U €€ CBOMCTBa

CreneHs ¢ pallMOHAIbHBIM
IOKa3aTeJIEM U €€ CBOMCTBA

55

56

[TokazatenpHas GhyHKIINS, €€
cBOiicTBa U rpaduk

Hcnons3oBanue rpaduka GpyHkuuu




JUISl peLeHUs] YpaBHEHUIN

Hcnonb3oBanue rpaduka GpyHKIuu

> JUISl peLLEHUs] YPABHEHUN
[Toka3arenbHblE ypaBHEHHUS.

58 OCHOBHBIE METO/IbI PEIICHUS
[I0Ka3aTeIbHbIX YPaBHEHUN
IToka3arenbHble ypaBHEHUS.

59 OCHOBHBIE METO/IbI PEIICHUS
HOKa3aTeIbHbIX YpaBHEHUN
[Toka3arenbHble ypaBHEHHS.

60 OCHOBHBIEC METO/IbI PEIICHUS
IIOKa3aTeJIbHBIX YPaBHEHUU
KonrpomnsHas padora:

61 "TlokazarenbHast (QyHKIIHSA.
[TokazarenbHble ypaBHEHUS"

62 Jlorapugm umncna. CoiicTBa
Jorapudpma

63 Jlorapudm yucna. CoiicTBa
norapupma

64 Jlorapudm yucna. CoiicTBa
norapupma

65 JlecaTuuHble U HATypalbHbIE
Jorapupmbl

66 JlecaTHYHbIE U HATYpaAIbHbIC
sorapudmbl

67 [IpeobpazoBanue BBIpAXKEHUIA,
CoJIepXKaIIuX JorapudmMpl

68 [IpeobpazoBanue BBIpaKEHUIH,




coJep KaINX JOTapr(pMbI

69

70

[IpeoOpa3zoBanue BhIpaKEHUH,
coJepKaINX JOTapr(pMbI
Jlorapudmudeckas hpyHKIm, €€
CBOIicTBa U rpaduk

71

Jlorapudmuueckas GyHKIus, eé
CBOWCTBa U TpaduK

72

73

Hcnonws3oBanue rpaduka GyHKIUU
JUISl pEeIIEHUs] YPABHEHUHN

Hcnonws3oBanue rpaduka GyHKIUU
JUISL PEUICHUS] yPaBHEHU I

74

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IbI PEIICHUS
JOTapuPMHUECKUX yPaBHEHUI

75

76

77

Jlorapugmuueckue ypaBHEHUS.
OCHOBHBIEC METO/IBI PEIICHUS
Jorapu(pMUUECKUX ypaBHEHHUM

Jlorapugmuueckue ypaBHEHUS.
OcHOBHBIE METO/BI PELLICHUS
Jorapu(pMUUECKUX ypaBHEHHM

PaBHOCHUIIBHEIE Nnepexoanl B

pELICHUH JTOrapuPpMUUECKUX
yYpaBHEHUU

78

PaBHOCHIIBHBIE TIEPEXO/IBI B
pelIeHnH JorapupMuuecKux
YpaBHEHUNU

79

KonTponbhas pabota:
"Jlorapupmuueckas ¢yHKIHUS.




Jlorapudmuueckue ypaBHeHHUS"

Cunyc, KOCUHYC, TAHTE€HC U

80 KOTAHT'€HC YHCIOBOTO apryMeHTa

81 Cunyc, KOCUHYC, TAHT'€HC U
KOTAHI'€HC YHCIIOBOI'0 apryMeHTa

82 ApKcuHYC, apKKOCUHYC U
ApKTaHTE€HC YHCIIOBOTO apryMeHTa

83 ApKCHHYC, apKKOCHHYC U
apKTaHICHC YUCIIOBOTO apryMeHTa
Tpuronomerpuueckas

84 OKPYKHOCTb, OIIpe/ICTICHHUE
TPUTOHOMETPUUYECKUX (YHKLUIH
YHCIIOBOTO apryMeHTa
Tpuronomerpuueckas

85 OKPY’KHOCTb, OIIpE/ICTICHHUE
TPUTOHOMETPUUYECKUX (YHKLUI
YHCIIOBOTO apryMeHTa

86 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

87 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIbI

88 OCHOBHBIE TPUTOHOMETPUYECKHE
bopMmybI

89 OCHOBHBIEC TPUTOHOMETPUIECKHE
bopMyIibt

90 [IpeobpazoBanue
TPUTOHOMETPHUYECKUX BBIPKECHHH

91 [IpeobpazoBanue




TPUTOHOMETPUYECKUX BBIPAKECHUN

92 IIpeoOpazoBanue

TPUTOHOMETPUYECKUX BBIPAKECHUN

IIpeoOpazoBanue

93
TPUTOHOMETPUUYECKUX BhIPAKEHHUH

94 Pewienne TpuroHOMeTpUYECKUX

ypaBHEHU I

95 Pemenne TpuroHoMeTpruecKux

ypaBHEHUI

Pemenne TpuroHoMeTprUeCcKUx

96 .
ypaBHEHUH

97 Pemienne TpuroHOMeTprU4YECKNUX

ypaBHEHUI

08 Pemenne TpuroHoMeTprUeCcKUx

ypaBHEHUI

Pemienne TPUTOHOMCTPHYICCKUX

99 .
YPaBHEHHUN

100 Pemienne TpuroHOMeTpUYECKUX

ypaBHEHUH

KonrtpomnsHas padora:
101 "TpUrOHOMETPUUYECKNE BBIPAKECHUS

Y TPUTOHOMETPHUUYECKUE
ypaBHeHUs"

ITocnenoBaTeIbHOCTH, CIIOCOOBI
102 3aJaHusl IOCIIEA0BATEILHOCTEN.
Merton MareMaTUYECKON MHIYKIIUU

MOHOTOHHBIE U OrpaHUYCHHBIC

103
nociueaoBarenbHocTH. Mcropus




aHaAJIM3a 0ECKOHEYHO MaJIbIX

104 Apudmerraeckas mporpeccus

105 I'eomeTrpuueckas nporpeccust

106 BeckoneuHo yObIBaromas
reoMeTpUYEecKasi IPOrpeccust

107 CyMMa OecKOHEUHO yObIBaromen
FeOMETPUUECKOMN MPOTrpECcCHH
JIMHENHBIN U YKCIIOHEHIMAIbHBIN

108 poct. Hucno e. DopMyiia CIOKHBIX
MPOLIEHTOB
JIMHENHBIN U YKCIIOHEHIMAIbHBIN

109 poct. Hucno e. DopMyiia CIIOKHBIX
IPOIICHTOB
Hcnonp30BaHre IPOrpeccuu s

110 pelIeHUs peallbHbIX 3aa4
MPUKJIQJHOTO XapaKkTepa
KonrtpomnbHas padora:

111 "IlocnenoBaTenbHOCTH U
nporpeccun”

112 HenpepbiBHBIC QYHKITUN U HX
CBOMCTBA

113 Touka pa3pbiBa. ACUMITOTHI
rpadukoB QyHKUINN

114 CaoiicTBa (yHKIMH HETIPEPBIBHBIX
Ha OTpe3Ke

115 CaoiicTBa (QyHKIMI HETIPEPHIBHBIX
Ha OTpe3Ke

116 Meroa MHTEPBAJIOB IS pEIIEHUS




HEPABEHCTB

117 Meton UHTEpPBATIOB AJI pELICHUS
HEPABEHCTB

MGTOI[ HHTCPBAJIOB JJIA pEHICHUSA
HEPAaBCHCTB

118

[IpuMeHeHue cBOMCTB
119 HETPEPbIBHBIX (DYHKIMNA 1151
peureHus 3aaa4d

[IpuMeHeHne cBOMCTB

120 HETPEPHIBHBIX (DYHKITHNA 151
pelieHus 3a1aq

[TepBas 1 BTOpas NpoU3BOHBIE
byHKIIUN

Omnpenenenue, reOMETpUIECKUI

121

122 .
CMBICJI IPOM3BOIHOM

123 Ornpenenenne, GU3NIECKUN CMBICT
IIPOU3BOJHOM

YpaBHEHHE KacaTeJIbHOU K
rpaduxy GyHKIUN
YpaBHEHHE KacaTeIbHOU K

rpaduxy GyHKINN

124

125

[Ipon3BoIHBIE 3JIEMEHTAPHBIX
byHKIHMA
[IpousBoHbIE 371EMEHTAPHBIX
byHKIII

126

127

[IpousBogHast CyMMBI,
128 IIPOU3BENIEHUS, YACTHOTO U
KOMITO3UIIUH (DYHKITHI




[IpousBoHas cymMmBl,

129 MIPOU3BEICHHUS, YACTHOTO H 1
KOMITO3HITHU () YHKITHHA
[IpousBoHas cymmBl,

130 NPOM3BEICHUS, YACTHOTO U 1
KOMITO3UIINH (DYHKITHIA

131 KoHnTtposbnas padoTa: 1 1
"I[IpousBonas"
[ToBTOpEHHE, 0000IICHHE,

132 cucTeMaru3anus 3HaHuil: 1
"VpaBHeHus"
[ToBTOpenue, 06001ICHNE,

133 cucTeMaru3anus 3HaHuil: 1
"OyHkuun"

134 Hroroas xouTpoasHas padbora

135 HToroBas KOHTpOJIbHAsA paboTa

136 [ToBTOpeHue, O606III€HI§G, 1
CHUCTEMaTH3aIus 3HAaHUI

OBUIEE KOJIMYECTBO YACOB I10 136 10

[NPOTPAMME




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHusl

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE pecypchl

[IpuMeHeHne nNpou3BOIHON K
UCCJICIOBAHMIO (YHKITHI Ha
MOHOTOHHOCTb M 3KCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb ¥ IKCTPEMYMBbI

[IpumeHeHne mpOU3BOTHON K
UCCIIeIOBaHMIO (QYHKIIHI Ha
MOHOTOHHOCTb M 9KCTPEMYMBI

[IpuMeHeHne npou3BOIHON K

UCCcleIoBaHI0 (PYHKIMH Ha
MOHOTOHHOCTb Y 9KCTPEMYMBI

buobmmorexa POIII:
https://resh.edu.ru/subject/51/11/

[IprMeHeHne npon3BOIHON K
MCCIIeI0BaHUIO (DYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI

IIpuMeHeHne MpoU3BOIHON K
MCCJIEIOBaHUIO (QYHKIIMI Ha
MOHOTOHHOCTB ¥ JKCTPEMYMBI
Haxoxnenne HanOobIIero u
HaVMEHBIIIETO 3HAYCHUS
HENpepbIBHON (PYHKIIUU Ha
OTpE3Ke

HaxoxneHnue HaHOOJIBIICTO U



https://resh.edu.ru/subject/51/11/

HAaWMEHBILIETO 3HAYCHUS
HENpephIBHON (YHKIIUU HA
OTpe3Ke

Haxoxxnenne HanOobIIero u
HaMMEHBIIETO 3HAYCHUS
HENpEepbIBHON (PYHKIUU HA
OTpe3Ke

10

Haxoxxnenne HanOobIIero u
HAaMMEHBIIETO 3HAYCHUS
HETPEPhIBHON (YHKIUU HA
oTpe3Ke

11

12

13

14

Haxosxnenune HanOombIIero u
HAaMMEHBIIETO 3HAYCHUS
HETPEPHIBHON (YHKIIUHU HA
OTpe3Ke

Haxoxxnenne HauOobIIero u
HAauMEHBIIIETO 3HAUYEHUS
HenpepbrIBHON (YHKIIUU HA
OTpe3Ke

IIprMmeHeHre nporu3BOIHOMN ISt
HaXO0XJIEHUS HAWTY4YLIETO
pelIeHHS B MPUKIAIHBIX 3a7a4ax

IIprMmeHeHne nporu3BOIHOMN ISt
HaxXO0XJAEHUS HAWTY4YIIETO
pelIeHUs B IPUKIAJHBIX 3a/1a49ax

15

[IpumeHeHre mporu3BOIHOMN ISt
OTIpeNIeNIeHUs] CKOPOCTH U
YCKOpEHHs Ipoliecca, 3aJaHHOTO
dopmyoit unu rpaduxkom




[IpuMeHeHne npou3BOAHOM IS
OIpeIeNIeHUsl CKOPOCTH U

16 YCKOpEHUS Ipolecca, 3aJaHHOTO
dbopmyoi uiu rpaguKoM

17 Kommozumus ¢pyHKIui

18 Kommo3zurust ¢hyHKImii

19 Komnosunus ¢pyHkuumit
['eomeTpuyeckue 06pasbl

20 YpaBHEHUI Ha KOOPAUHATHOU bubmorexa POLLL .

https://resh.edu.ru/subject/51/11/
TUIOCKOCTH
['eomeTpuyeckue 06pasbl

21 ypaBHEHUU HA KOOPAUHATHOM
TUIOCKOCTH
KonTtponsnas pabora:

22 "HccnenoBanue QyHKIMIA ¢
MOMOIIIbIO TPOU3BOAHON"

93 [TepBoobOpa3nasi, O0CHOBHOE
CBOMCTBO EPBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

24 ¢yukuil. [IpaBuna HaxoxAeHUS
epBOOOPA3HBIX
[TepBoOOpa3HbIe IIEMEHTAPHBIX

25 ¢bynkuuit. [IpaBuna HaxoXKIEHUSA
epBOOOPA3HBIX

26 Wurerpain. I'eomerpudecknii
CMBICTT HHTETpajia

97 Brranciienue onpenenéHHOro

uHTerpana no popmyne Horotona-



https://resh.edu.ru/subject/51/11/

JleliOHuLa

Brruucienue onpeaenéHHoro

28 uHTerpana no ¢popmyne Herorona-
JlelibHuma
[TpumeHeHue uHTErpana ais

29 HAXOKIECHUS IUIOIIALel IIOCKUX
¢uryp
[TpumeHeHue uHTErpana ais

30 HaxXOXIeHUI 00BEMOB
reOMETPUYECKUX Tell

31 [Ipumeps! pemenuin
Qg depeHIraIbHbIX ypaBHEHUN

39 [Tpumeps! pereHmit
Qg depeHIraIbHbIX ypaBHEHUH
MareMaTHuecKoe MOJIeIIMPOBAHUE

33 pEABHBIX ITPOLIECCOB ¢ TOMOUIBIO
g depeHIMaIbHbIX ypaBHEHUH

34 KonTponbHnas padora:
"IlepBooOpa3Has u unTerpan"”

35 Tpuronomerpuueckue GyHKIHNH, bubnuoreka POILL:
UX CBOMCTBA U rpapuku https://resh.edu.ru/subject/51/11/

36 Tpuronomerpudeckue GyHKINH,
UX CBOMCTBa U rpauku

37 Tpuronomerpudeckne QyHKINH,
UX CBOMCTBA U rpapuKu

38 Tpuronomerpuyeckue GyHKINH,
UX CBOMCTBA U rpapuKu

39 Tpuronomerpuyeckue GyHKINH,



https://resh.edu.ru/subject/51/11/

UX CBOWCTBA U rpauku

40

41

42

43

44

Ot60p KOpHEH
TPUTOHOMETPUYECKHUX ypaBHEHUI
C TIOMOIIIBIO TPUTOHOMETPUIECKOU
OKPYKHOCTHU

Ot60p KOpHEH
TPUTOHOMETPHUYECKHX YPaBHEHUH
C TIOMOIIIBIO TPUTOHOMETPUIECKOMN
OKPYKHOCTH

OTt60p KOpHE
TPUTOHOMETPHYECKHX YPaBHEHUH
C MIOMOIIBIO TPUTOHOMETPHYECKOU
OKPYKHOCTH

OTt60p KOpHE
TPUTOHOMETPHYECKHX YPaBHEHUH
C TIOMOIIIbIO TPUTOHOMETPUUECKON
OKPYKHOCTHU

Pemienne TPUTOHOMCTPHUUCCKUX
HCPaBCHCTB

45

46

47

Pemienne TpuroHOMETpUYECKUX
HEPaBEHCTB
Pelienre TpUroHOMETPUYECKUX
HEPaBEHCTB
Peuienne TpUroHOMETpUYECKUX
HEPaBEHCTB

48

KonTponbnas pabota: "I'paduku
TPUTOHOMETPUUECKUX (PYHKIIHA.
Tpuronomerpuueckue




HepaBeHcTBa"

OcCHOBHBIE MCTOJBI pCHICHUA

49 MOKA3aTeIbHBIX HEPABCHCTB

50 OCHOBHBIEC METO/IbI PEIICHUS
NOKa3aTeIbHBIX HEPABEHCTB

51 OCHOBHBIE METOJIBI PEIICHUS
MOKAa3aTeIbHBIX HEPABCHCTB

59 OCHOBHBIC METO/IbI PEIICHUS
MOKA3aTeIbHBIX HEPABEHCTB

53 OCHOBHBIC METO/IbI PEIICHUS
JOTapu(PMHUUECKUX HEPABEHCTB

54 OCHOBHBIE METOIBI PEIICHUS
norapupMHUECKUX HEPABEHCTB

55 OCHOBHBIC METO/IbI PEILICHUS
norapupMHUECKUX HEPABEHCTB

56 OcCHOBHBIE METOIBI PEIICHUS
JOTapU(PMHUUECKUX HEPABEHCTB

57 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABEHCTB

58 OcCHOBHBIE METOIBI PEIICHUS
UppaIMOHATHLHBIX HEPABEHCTB

59 OcCHOBHBIE METOIBI PEIICHUS
UppaIMOHATLHBIX HEPABEHCTB

60 OCHOBHBIE METOJIBI PEIICHUS
UPPAIMOHATILHBIX HEPABCHCTB

61 I'paduueckue MeTob! penieHus
UppaIMOHATILHBIX YPaBHCHUN

62 ['padmaeckue METOIBI pEIICHHS




UPPALMOHAIIBHBIX YPABHEHUN

63

64

I'paduueckue MeTobl pelIeHus
II0OKa3aTeJIbHBIX YPaBHEHUI

['padmyeckue METOABI peLIeHHs
MOKa3aTeIbHBIX HEPABEHCTB

bubanorexa POIIL:
https://resh.edu.ru/subject/51/11/

65

I'paduueckue MeToBI pemeHus
JOrapupMHUECKUX yPaBHEHUI

66

67

['paduueckue METO bl pEIICHUS
norapupMHUECKUX HEPABEHCTB

['padmyeckue METOABI peLICHHS
Jorapu(pMUUECKUX HEPABEHCTB

68

I'paduaeckne MeTO Bl pemIeHHUs
NOKa3aTeIbHBIX U
JOTapu(PMHUECKUX yPaBHEHUI

69

70

71

I'paduueckue metozs! pereHus
MOKa3aTeNbHbIX U
Jorapu(pMUUECKUX ypaBHEHHM

['padmyeckue METOABI pelIeHHs
MOKa3aTeNbHBIX U
norapu(MUUECKIX HEPABEHCTB

['padmyeckue METOABI pelIeHHs
MOKAa3aTeNbHBIX U
norapu(pMUUECKUX HEPABEHCTB

72

KonTponbhas pabota:
"HppauroHanbHEIE,
MOKa3aTelbHbIE U
JorapupMHUECKUEe HEPABEHCTBA'

73

KommiekcHrie umcia.



https://resh.edu.ru/subject/51/11/

AnreOpanueckas u
TpUTOHOMETpUYECcKas GopMbl
3aIiCH KOMIUIEKCHOT'O YKCIia

KomimiekcHrle yucia.
AnrebOpanyeckas u

4 TpUroHomeTpuyeckast HopMsl
3aIlMCH KOMIUIEKCHOTO YHCIIa

75 Apudmerndeckue onepanum ¢
KOMILIEKCHBIMHU YHCIIAMHU

76 Apudmernueckue onepanum ¢
KOMILJICKCHBIMHU YUCIIAMU
N3o0paxeHne KOMIJIEKCHBIX

77 YyuCcel Ha KOOPAMHATHOM
IUIOCKOCTH
N3obpaxeHue KOMIJIEKCHBIX

78 qrices Ha KOOPINHATHOM
TUTOCKOCTH

79 ®opmyna Myaspa. Kopau n-oit
CTETIeHU M3 KOMIUIEKCHOTO YHCIIa

80 ®opmyna Myaspa. Kopau n-oit
CTETEHHU U3 KOMIUIEKCHOTO YHcia
[TpuMeHeHne KOMIUIEKCHBIX YHCeT

81 JUTS peteHnst QU3NIECKUX U
reOMEeTPUUECKUX 3a]a4

82 KonTponbhas pabota:
"KommuiekcHele uncna"

83 Harypanbhbie u 1iensie ynucia

84 HarypanbHble u nemnble yrcna




85

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIETIBIX YUCEI

86

87

88

[IpuMeHeHue npru3HaKkoB
JEJIMMOCTH LIETIBIX YUCEI

[IpumeHeHne MpU3HAKOB
JenuMocTH Henbix uucel: HOJ u
HOK

[IpumeHeHrne npu3HaKoOB
JenuMocTH Henbix yncell: HOJ u
HOK

89

[IpuMeHeHne npru3HaKkoB
JEIIMMOCTH LIEJIBbIX YUCEN: OCTATKU
110 MOZAYJIIO

90

91

92

[IpuMeHeHne npru3HaKkoB
JEIIMMOCTH LIEJIBbIX YUCEN: OCTATKU
10 MOZYJIIO

IIprMeHeHne Npu3HaKoB
JEIUMOCTH LIEIBIX YMCET:
anroput™ EBKinaa 1iid permeHus
3a/1a4 B IIEJIBIX YHCIIax

Konrtponsnas pabora: "Teopus
1enbIx yucen"”

93

CucreMa 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CUCTEMBI U CUCTEMBI-CIIEACTBUS

94

CucremMa 1 COBOKYITHOCTh
ypaBHeHUH. PaBHOCUIIbHBIE
CHUCTEMBI 1 CUCTEMBI-CIIEICTBUS




95

OCHOBHBIE METO/IbI pELICHUS
CUCTEM U COBOKYITHOCTEH
paloHaIbHBIX YPAaBHEHUM

96

OcHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
UPPALMOHAIIBLHBIX YPABHEHUN

97

98

99

OcHOBHBIE METO/BI PEILICHUS
CHUCTEM U COBOKYITHOCTEU
IIOKa3aTeJIbHBIX YPAaBHEHUI

OCHOBHBIE MCTOJbI PCHICHUA
CHUCTEM U COBOKynHOCTCﬁ
IIOKa3aTCJIbHBIX ypaBHCHI/Iﬁ

OcHOBHBIE METOIbI PEILICHUS
CUCTEM U COBOKYITHOCTEH
jorapu(pMUUECKUX ypaBHEHHMA

100

OcCHOBHBIE METO/IbI PELLICHUS
CHUCTEM U COBOKYITHOCTEU
Jorapu(pMHUUECKUX YpaBHEHUN

101

[IprMeHeHne CUCTEM K PEIEHUIO
MaTEeMaTUYeCKUX 3a/1a4 U 33]1a4 U3
pa3IUYHbBIX 00JaCTe HAyKu U
peaIbHOM JKU3HU, HHTEPIIPETALIHS
MIOJIyYEHHBIX PE3Yy/IbTaTOB

102

IIpuMeHeHne cuCTeM K pEeIEeHUI0
MaTeMaTHYeCKUX 3ajad U 3a7a4 u3
pa3IUYHbBIX 00J1acTe HayKu U
peabHOM KU3HU, UHTEPIIPETALIHS
MIOJIyYEHHBIX PE3Yy/IbTaTOB




[IprMeHeHre HEPaBEHCTB K
PELICHUI0 MaTEMaTUYECKUX 3aJa4
¥ 3a/1a4 U3 pa3In4HbIX o0sacTen

103 HAyKU U PeaJIbHON KU3HH,
MHTEpIpPETALMS OJTYYCHHBIX
pe3yabTaToB
KoHntponbnas padora: "Cucremsl

104 palMOHAIbHBIX, UPPALMOHAIBHBIX
MOKa3aTeNbHBIX U
norapupMUUECKUX ypaBHEHU"

105 PanumonanbHble ypaBHEHUS €
napameTpamu

106 PanuonansHbie HEpaBEHCTBA C
napameTpamu

107 PaunonaneHbie cUCTEMBI €
napameTpamu

108 HppanmonaibHble ypaBHEHMS,
HEpaBEHCTBA C MapaMeTpamMu

109 HppanmonaibHbIE CUCTEMBI C
napameTpamMu

110 [loka3zaTenbHbIe ypaBHEHUS,
HEpaBEHCTBA C MapaMeTpamMu

111 [Toka3aTenbHbIE CHCTEMBI C
napameTpamu

112 Jlorapudmudeckue ypaBHEHHS,
HEpPABEHCTBA C MapameTpaMu

113 Jlorapudmuueckre CUCTEMBI C

napameTpamu




114

TpuroHomeTpudecKkue ypaBHEHUs
C ImapameTpaMu

115

116

Tpuronomerpuueckue
HEPABEHCTBA ¢ IIapaMeTPaMHU
TpuronoMeTpuyeCKrue CUCTEMBI C
napaMeTpamu

117

IToctpoenue u uccnenoBaHue
MaTeMaTUYECKUX MOJesen
pealbHBIX CUTYallUi C TTOMOIIIBIO
YpaBHEHHUI ¢ TapaMeTpaMu

118

ITocTpoenue u uccnegoBaHue
MaTeMaTUYECKUX MOJAEIEH
peaNbHBIX CUTYallUi C TTOMOIIBIO
CUCTEM YPaBHEHHI C
napaMeTpamu

119

IToctpoenune u uccinegoBaHue
MaTeMaTHYeCKNX MoJelIe
peaNbHBIX CUTYALMI C TOMOIIbIO
CHUCTEM YpaBHEHUH C
napameTpamu

120

KonTponbHnas pabora: "3agauu c
napamerpamu”

121

122

[ToBTOpenue, 06001IIEHNE,
CUCTEeMAaTH3aIs 3HAHWI:
"VpaBHeHns"
[ToBTOpenue, 060061IeHNE,
CHUCTEMATH3alMs] 3HAHMIA:
"VpaBHenus"




123

[ToBTOpeHnue, 06001ICHNE,
cUCTeMaTH3allus 3HaHU:
"VpaBHenus. CUCTEMBI
ypaBHEHUI"

124

[ToBTOpenue, 06001ICHNE,
cuCTeMaTH3aIs 3HAHWI:
"Hepasencrna"

125

126

127

[ToBTOpenue, 06001ICHNE,
cUCTeMaTH3aIHs 3HAHWI:
"HepaBenctpa"

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"HepaBenctpa"

[ToBTOpEHHE, 0000IICHUE,
CHCTeMaTH3allys 3HAHMIA:
"ITpon3BoaHas u €€ npuMeHeHue"

128

[ToBTOpenue, o6odIIEHNE,
CUCTEMAaTH3als 3HAHUI:
"ITpon3BoaHas u €€ npuMeHeHue"

129

[ToBTOpenue, o6odIIEHNE,
CUCTEeMaTH3aIis 3HAHWI:
"IIponsBoaHas u €€ npuMeHeHue"

130

131

[ToBTOpenue, 06001IIEHNE,
CUCTEeMAaTH3aIs 3HAHWI:
"NHTerpain u ero npuMeHeHue"
[ToBTOpenue, 06001ICHNE,
CHCTeMaTH3allysl 3HAHUIA:
"OyHkuun"




[ToBTOpeHnue, 06001ICHNE,

132 cucTeMaTu3aus 3HaHWil: 1
"®yHkuun"
[ToBTOpeHnue, 06001ICHNE,
133 CHCTEeMaTH3alMsl 3HAHUIA: 1
"Oyakuun"
134 HroroBast koHTpoOIbHAs paboTa 1 1
135 HroroBast koHTpoIbHAs paboTa 1 1
136 [ToBTOpeHwMeE, 0606HI€HI§6, 1
CHUCTEMaTH3alus 3HAaHUI
OBILIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME







YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* MaTemartuka: anredpa 1 Hadajla MaTeMaTHYECKOTO aHaIn3a, FTeOMETPHSI.
AnreOpa 1 Havasla MaTeMaTHYeckoro ananusa, 11 kmace/ Komsrua FO.M.,
Tkauera M.B., ®enopora H.E. u npyrue, AkiimoHepHoe 00IIIeCTBO
«3narensctBO «lIpocBemienue»

* Maremaruka. Anredpa 1 Hayaiaa MaTeMaTH4ecKoro aHaiusa, 10 kmacc/
Mep3snsak A.I'., Homuposckuit [[.A., [Tomakos B.M.; nox penakuuen
[Tomonbckoro B.E., O61iecTBO ¢ orpaHnYeHHON OTBETCTBEHHOCTHIO
Mznarensckuii ientp «BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO
«3natensctBO «IIpocBenieHre»

* Maremaruka. Anredpa v Hayaia MaTeMaTHYeCKoro aHainusa, 11 kmacc/
Mep3snsak A.I'., Homuposckuit [[.A., [Tomakos B.M.; noa penakuuen
[Tononbckoro B.E., O01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO
M3narensckuit nientp « BEHTAHA-I'PA®y; AkiinoHepHoe 00111eCTBO

«M3parensctBO «IIpocBemienne»

METOJANYECKHUE MATEPHAJIBI VIS YUUTEJIA
Metoanueckue Buneoypoku https://edsoo.ru/metodicheskie_videouroki/
Metoanyeckue mocodus u pexkomennarmu https://edsoo.ru/mr-matematika/

[Iman cemunapoB “MeToanyeckas NOAICPKKA YUUTEIICH MaTeMaTUKU



npu BBeeHUHU U peanuzanuu o0HoBiIeHHBIX PI'OC OO0 u COO”

https://edsoo.ru/metodicheskie-seminary/ms-matematika-plan/

MU PPOBBIE OGPA3OBATEJIBHBIE PECYPCHI U PECYPCBI CETH
HMHTEPHET
bubmuorexa POILL: https://resh.edu.ru/subject/51/10/

bubmuorexa POILIL: https://resh.edu.ru/subject/51/11/
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