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MNOACHUTEJIBHASA 3AIIMCKA

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 IPYrod CTOPOHBI, (hopMUpYET
JIOTHYECKOe W aOCTPaKTHOE MBIIIICHUE O0yJaIONUXCcs Ha YpPOBHE, HEOOXOIMMOM
JUTST OCBOCHUS MHGOPMATHUKH, OOIIECTBO3HAHNUS, UICTOPHH, CIIOBECHOCTH U JIPYTHX
TUCIMIUIMH. B paMkax maHHOTO y4eOHOTro Kypca oOydaromuecs OBIIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (opMyiupyeT cBoOU
JOCTHKEHHSI B MAaTEeMaTH4IeCcKoil (hopme.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHOW JKU3HH,
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 anreOpsl M MaTEeMaTHYEeCKOro aHalli3a pa3BUBAET
YMEHHE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBATh
YTBEPKACHHUS C TIOMOINBIO MHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, HMCIOJIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTUYECKOE MBIIIICHUE.

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,
UHTEpPIIPETAllUd  TOJYYEHHBIX  pPEUICHWH, 3HAaKOMSTCA C  [pUMEpaMu
MaTEeMaTHYECKUX 3aKOHOMEPHOCTEM B TMpHUpPOAE, HayKe U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

Y4eOHbIii Kypc 00anaeT 3HAYUTEIHHBIM BOCIUTATENBHBIM ITOTEHIIAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3yInbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadyajlaM MaTEMaTHYECKOTO
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 HEpaBeHCTBa», «Hauama
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJIEPKaTEIbHO-METOINYCCKUE JUHUU H3YYalOTCsl Ha MPOTSDKEHUHM JABYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
Jpyr Ipyra U MOCTETEHHO HACHIIIAsACh HOBBIMH T€MaMU U pa3nenaMu. J[aHHBIHI
y4eOHBI KypC SBISIETCA HMHTETPATUBHBIM, IIOCKOJIBKY OOBeAUHSET B cebe
coJlep)KaHMEe HECKOJIbKUX MAaTeMaTUYeCKUX JUCUUIUIMH, TakuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecs OBIaAeBalOT Bc€ Oosee
HIMPOKUM MAaTEeMaTHYECKUM ammapaTroM, y HUX MOCJe0BaTeIbHO (HopMUpyeTcs U
COBEPILIEHCTBYETCS YMEHHE CTPOUTh MAaTeMaTHYECKyI0 MOJIeJb peajbHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIIeHUsI CAaMOCTOSITETFHO CHOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero oo0iiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHHUE JeNaThb NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHS, padOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JeJeHHE Haleo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICYCHUE KOPHS HATYpalbHOW CTETIEHH Ha MHOXKECTBE KOMILJICKCHBIX YHCEIL.
bnarogapss mocinenoBaTenbHOMY paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3AIHSI.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pe3ynbTaTe OOydYaroulMecss OBJAJCBAIOT PA3JIMYHBIMU METOJAMH  PEIICHUS
palMoHaNbHBIX, HPPAIMOHATIBHBIX, TOKAa3aTEeNIbHbIX, JOTapUPMHUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimmx mnapameTpol. [lodydeHHbIE yMEHHS IIHMPOKO HCHOJB3YIOTCS MpH
UCCJEeNOBAHUM (DYHKIMI C TTOMOIIBIO MPOU3BOAHON, MPU PEIICHUH MPUKIIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:karenbHas TMHUS BKIIOYaeT B ceOs Takke (OpMUPOBaHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKECHUH, a TAKKE BBIPAXKEHUIA,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QOopMaMu,  MPEACTABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCcKass JHHUS «DYHKIUM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHUs MaTepuana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauMKOB, UCIOJIb30BAaHUE (PYHKUMU 7S peleHus 3aad U3 APYIHX y4eOHBIX
IIPEAMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMATHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUS BbIpaKaTh (hOpMyJaMu 3aBUCUMOCTH MEXKIY
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: aHaTUTHYECKOW, Tpaduueckor u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHUA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKoro aHaliu3ay IO3BOJISIET
CYILECTBEHHO PAaCIIMPHUTh KPYTI KaK MaT€MaTHYECKHX, TaK W MPUKIAJHBIX 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 coaepkareinbHas JHHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIbHO-D)KOHOMUYECKUX, 3aa4aX. 3HAKOMCTBO C OCHOBAMH MAaTEMAaTUYECKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMABHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



BBIJIAIONUXCS pe3yiIbTaTaX, TOJYYCHHBIX B XOJ€ Pa3BUTHUS 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 HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIONINN BCE pa3feibl
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 €T0 ISl BHIPAXKEHUS CBOMX MBICIICH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYI0 €W CTpPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OIpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOW JIOTUKH CIOCOOCTBYET PAa3BUTHIO JIOTHUECKOTO 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€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
CrocoO0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyaIllMi, WCCIACAOBAHMS O3THUX MOJENEH C TOMOIIBIO ammapaTa aureOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIbKY 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 Havajla MaTeMaTHYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
Kkiacce — 136 yacoB (4 4aca B HeJIeINIO).



COAEPXAHUE OBYUYEHUA
10 KITACC

Yucsia v BbIYMCIEHUS

Pannonanbapie unciaa. OOBIKHOBEHHBbIE W JECATUYHBIE JIPOOHU, MPOIIECHTHI,
OeckoHeuHble mnepuoanyeckue Aapodu. [lpumeHenue apoOedt U MPOLEHTOB JIs
peLIEHUs NPUKIAIHBIX 3a7a4 U3 Pa3JIMYHbIX OTPACied 3HAHUHN U peanbHOM )KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  onepanMu ¢ JCUCTBUTENIBHBIMU  4YHCIaMd.  Moayib
JEUCTBUTENLHOTO YHUCNa U ero cBoicTBa. [IpubnmkEHHbIC BHIYMCIICHHUS, TIPABUIIA
OKpYTJIEHUS, MPUKUIKA U OLIEHKA PE3YJIbTaTa BHIYMCICHUN.

Crenenp ¢ uenbiM mnokaszarenemM. buHoMm Herotona. Hcenmonbe3oBaHue
noAXosAIEeH (GOPMBbI 3aMUCH JEHCTBUTEIBHBIX YUCEIT IJIs1 PEIICHUS TPAKTUUYECKUX
3a7a4 ¥ MPEJACTABICHUS JAHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHON CTENIEHU U €r0 CBOMCTBA.

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

Jlorapupm uymcna. CpoiictBa gnorapupma. JleciTuuHbIE M HATypaJibHbIE
JorapupMsl.

CuHyC, KOCHHYC, TaHI€HC, KOTAaHTE€HC YHCJIOBOTO apryMeHTa. ApPKCHHYC,
aAPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

ToxaecTBa M TOXKIECTBEHHbIE MpeoOpa3oBaHUsA. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHHUSI M ypaBHEHHUs-CIeACTBUA. HepaBeHCTBO,
pEILICHUE HEPABEHCTBA.

OCHOBHBIE METO/IbI PEIICHUS 1ENBIX U APOOHO-PAIIMOHATBHBIX YPABHEHUHN U
HEpPABEHCTB. MHOroOWwIieHbl OT OJIHOW MepeMEHHOW. JleneHne MHOoroujieHa Ha
MHOIoOWwiIeH ¢ ocrarkoM. Teopema be3y. MHoOrowiensl ¢  LEJIBIMUA
ko3 dunmenramu. Teopema Buera.

[TpeoOpa3zoBaHus YNCITOBBIX BBIPAKEHUMN, COIEPIKAIINX CTEIIEHN U KOPHH.

HNppaunonanbHbie ypaBHEHUSI. OCHOBHBIE METO/IbI pelieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

YPaBHEHUM.

[Tpeobpa3zoBanHue BbIpaX)EHH, COEPKALUX JOrapru(MBbI.

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

OcCHOBHBIE TPUTOHOMETPHUYECKHUE dbopMyIbI. [Tpeobpa3zoBanue

TPUTOHOMETPUYECKUX BBIPAXKEHUN. PellleHre TPUroHOMETPUYECKUX YPAaBHEHUM.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. MarTpuua CUCTEMBI JIMHEWHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TreoMETPUYECKUN CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITOMOIIBIO MATPHI] U OTIPEIETIUTEIEH.

[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 (QyHkuu. B3auMHO o00patHble (QYyHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢byskuun. IIpoMexyTKn MOHOTOHHOCTHM (PYHKIMH. MaKCUMyMbl U MUHHUMYMBI
dbynkuuu. Hanbospiiee  HauMeHblee 3HaueHus: QyHKIIMU HAa IPOMEXKYTKE.

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

CrenenHas GpyHKIMS ¢ HATypaldbHBIM U 1IeJIbIM TOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa W rpaduk KOpHS N-OM CTENEeHH Kak (QYHKIUKA OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuronomeTpuyeckass OKPY>KHOCTb, OIPEAESIEHNEe TPUTOHOMETPUUYECKUX
(GYHKIMI YUCIOBOTO apryMEHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

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

Apudmerrueckas U reoMeTpuueckas mporpeccuu. beckoneuHo yobiBaromias
reoMerpuueckas nporpeccusi. CyMma 0€CKOHEYHO YOBIBAIOIIEH reOMETPUUYECKON
IIPOrpecchu. JINHEVHBIN U SKCITIOHEHIMAIBHBIN pocT. Yncio e. Popmyiia CI0KHBIX
npoueHTOB. Mcnonb30BaHWE MPOTrpeccUMy JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKIIATHOTO XapaKTepa.



HenpepsiBHble (yHKIMM W HX CBOMCTBAa. TouykuM paspbiBa. ACHUMIITOTHI
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. YpaBHEHUE KacaTeNbHOM K rpa@uKy (PyHKIHH.

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

MHoskecTBa M JIOTHKA

MHoOXxecTBO, OIlepald HaJ MHOXKECTBAMM M HX CBOMCTBA. Jluarpammel
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 1j1s 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 CUCTEMBI-CJIE/ICTBHSI. PaBHOCHIIBHBIE HEPABEHCTBA.

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

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PELIEHUS] 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
MaTEeMaTUYeCKHX 3a7a4 M 3aJad M3 pa3IMYHbIX O00JacTel HAayKh M pealbHOU
YKU3HH, UHTEPIPETALMS OTYyYEHHBIX PE3YIbTATOB.

DOyHKUMH U TPaPUKH

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

TpuronomeTtpuyeckue GyHKIINH, UX CBOWCTBA U TpapuKu.

['padrueckne MeTonbl pellleHUs YpaBHEHUW 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 PEATBHOM KU3HHU.

Hauaja MaTeMaTH4eCKOro aHaJIM3a

[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 3ajadyax, JUIsl OIpPEIENICHHs CKOPOCTM W YCKOPEHHMs Hpolecca,
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 auddepeHIuanbHbIX ypaBHEHUH. MartemaTuueckoe
MOJICJIMPOBAHUE peajbHBIX TPOIECCOB C€ MOMOLIbI0 U depeHIInanibHbIX
YPaBHCHUM.



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MTO3UIIMHA 00yUJaIOIIEeTrocs Kak aKTUBHOTO H
OTBETCTBEHHOTO  4YJIE€HA  POCCHUHCKOrO  OOIIeCTBa,  MNPEACTaBICHUE O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLEeIyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, ONPOCHI U JIPYroe), yMEeHHUe
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HUX
GYHKIUSAMUA 1 HA3HAYCHUEM;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUICKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPOILIOMY M HACTOSIIEMY POCCHIICKOW MaTeMaTUKH, LIEHHOCTHOE OTHOIIECHHE K
JOCTHXKEHUSM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONW MAaT€MaTUYE€CKOM IIKOJIbI,
WCIIOJB30BaHUE ATUX JOCTHKEHUU B JAPYrHX HayKax, TEXHOJIOrusax, cdepax
SKOHOMHUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOro Hapojaa, cPOpMUPOBAHHOCTD
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO IMOBEICHUS, CBSI3aHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KEHUM HAyKH W JEATEIBHOCTBIO YUYEHOTO, OCO3HAHUE
JMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHpPY, BKJIOUas ACTETUKY MAaTeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1a4, PEIICHUH, pacCyXI€HUI, BOCIPUUMUYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuYHbIX BUOB UCKYCCTBA;

S) pusuecKoro BOCIUTAHMS:

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

6) TPy10BOr0 BOCIIUTAHUS:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE LIEHHOCTU TPYIOIIO0OUs, HHTEpEC K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JACSATENBHOCTH, CBSA3aHHBIM  C
MaTeMaTUKOW M €€ NPWIOKEHHSIMH, YMEHHE COBEpIAaTh OCO3HAHHBIA BHIOOP
Oynymeir mnpodeccnrn W Ppearnu30BBIBATH COOCTBEHHBIC JKU3HCHHBIC TIUIAHBI,



TOTOBHOCTH HM  CIHOCOOHOCTh K  MaTeéMaTHYEeCKOMY  OOpa30BaHHWIO U
caM000pa30BaHWI0 Ha TMPOTSHKCHUHM BCEH JKU3HHM, TOTOBHOCTh K AaKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKHUX 3a/1a4 MAaTEMAaTHISCKON HAIPABICHHOCTH;

7) IKOJIOTHYECKOT0 BOCIIUTAHMS

cOPMHUPOBAHHOCTh  JKOJIOTMYECKOW KYJIbTYphbl, TOHMUMAaHUE BIUSIHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIlbl, OCO3HAHKE TJIOOATBEHOTO XapaKTepa dKOJOTHIECKUX MPOOIeM, OPUCHTAIIHS
Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUM JUIsl penieHus 3ajgad B 00JacTu
OKpYXalolel cpefpl, IUIAHUPOBAaHUE TMOCTYNKOB W OIEHKHM HUX BO3MOMXHBIX
MOCJIEJICTBUM VIS OKPYKAIOLIEH CPeJibl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIICTO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOINECTBEHHOM  MpPaKTUKH, IOHUMaHUE
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW MAESITENbHOCTHU, JTAloB €€
pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS IMBUJIW3AINH, OBJAJCHHE S3BIKOM
MaTeMaTUKH W MaTeMaTH4YeCKOW KYJIbTypOH KaK CPEJACTBOM TO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBJISATH IPOCKTHYI0 W WCCIIEIOBATEIBCKYIO JCSITCIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

IMo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiicTBUS

ba3oBble jornueckue aeiicTBUA:

BBISIBIIATh M XapaKTePHU30BaTh CYIICCTBEHHBIC MPH3HAKH MaTEMaTHYCCKUX
OOBEKTOB, TIOHSTHM, OTHOIIEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHHS] TIOHATUN, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KIIAcCU(DUKAIUH,
OCHOBaHUS /17151 00OOIICHHS U CPaBHEHHMSI, KpUTEPUU MTPOBOAMMOTO aHAIIN3A,

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

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

JenaTh BBIBOABI C WCIOJB30BAHUEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX U
WHYKTUBHBIX YMO3aKIIIOUCHHM, YMO3aKIIIOUCHHI 110 aHAJIOTHH;

POBOJAUTH CAMOCTOSATEIBHO JTI0KA3aTEIbCTBA MATEMAaTHUECKUX YTBEPKACHUN
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apPTyMEHTAITUIO, PUBOIUTE IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYX AECHUS U BBIBOJIbI;

BBIOMpaTh crnoco0 penieHus ydeOHOW 3ajgayu  (CpaBHMBATh HECKOJBKO
BapMaHTOB  pEUICHHs, BbIOMpaTh HaumOoJee MOAXOMAUIMH ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTIEHHBIX KPUTECPHUEB).



Bba3oBble ucciaenoBaTe/ibCKue 1eCTBHSA:

UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BAaTEIbCKUM WHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh  BOMPOCH,  (UKCHPYIOIIHE  MPOTHBOpEUHEe,  MpolJeMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (OPMHUPOBATH TUIIOTE3Y, aAPIyMEHTHPOBATH
CBOIO MO3UIIUI0, MHCHHE;

IPOBOJUTH CAMOCTOSITENIbHO CIITAHUPOBAHHBINA 3KCIIEPUMEHT, UCCIEAOBAHUE
M0 YCTAHOBJICHHIO OCOOCHHOCTEN MaTeMaTHUYeCKOTro 00bEKTa, SIBJIICHUS, Mpoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeX1y 00bEeKTaMHU, SIBJICHUSIMU, IIPOLECCAMU;

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

IPOTHO3UPOBAaTh BO3MOXXHOE pPa3BUTHE TMPOIECCa, a TAaKKe BbIIBUraTh
IPEOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

BBISIBJISITH JeUIUTHl HHPOPMAIIH, JAaHHBIX, HEOOXOAMMBIX IS OTBETa Ha
BOIIPOC U ISl pEUICHUS 3a/1a4H;

BbIOMpaTh MH(POPMAIMIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, AHATU3UPOBATD,
CUCTEMAaTHU3UpOBaTh M HMHTEPIPETUPOBATh HMH(MOPMALMIO PA3JIUYHBIX BUIOB U
dbopmM TpeacTaBICHNUS,

CTPYKTYpPUpPOBaTh MH(POpPMALIUIO, MPEICTABIATh €€ B pa3IMyHbIX (popmax,
WJLTIOCTPUPOBATH TpaUuecKy;

OLIEHUBATh Ha/IEKHOCTD uHbopMaIuu 1o CaMOCTOSATEIIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE 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 IHUCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOAY PELICHHS 3aJauH,
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
(dbopMyIupOBaTh pa3HOTIACHS, CBOM BO3PAKCHHS,;

IIPEACTABIATh PE3YJIbTAThl PELICHUs 3aa4i, SKCIIEPUMEHTA, UCCIEA0BAHNUS,
IPOEKTa, CaMOCTOSITENIBHO BBIOMpATh (opMar BBICTYIUICHUS C YYETOM 3aaady
IPE3EHTALNN U OCOOEHHOCTEN ayAUTOPUH.

PerynsiTuBHbIC YHHBepcaJbHble y4eOHbIe 1eHCTBUS



Camoopranuzanus:

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 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, OOBIACHITH IPUUHUHBI
JIOCTHKEHUS I HEJIOCTHKEHUS! PE3YJIbTaTOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JlaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl mpu pemeHuH Y4eOHBIX 3a7ad, NPUHUMATh IIeJib 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/ICHCTBUS.

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
nepuoauyeckass JIpoOb, NPOUEHTbI, HPPALUOHAIBHOE YHCIO0, MHOXECTBA
pPaLMOHATBHBIX U JEUCTBUTENBHBIX YUCEI, MOAYJIb JEHCTBUTEIBHOTO 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;



CBOOOJTHO ONEPUPOBATH MOHSATHUEM: CTENEHb C LEJIbIM I[TOKa3aTeleM,
MCITOJIB30BaTh MOAXOASANIYIO (DOPMY 3aIMCU IEUCTBUTENIBHBIX YHCEIT ISl PELICHUS
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOO/IHO OIEPUPOBATh MOHATHEM: apUPMETHUECKUNA KOPEHb HATypajabHOU
CTEIICHH;

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

CcBOOO/IHO ONEPUPOBATH MOHATUSMU: CHUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC
YUCJIOBOT0 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 MHOIOWIEHa, 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,
MCIIOJIb30BaTh CBOWCTBA ONPENENNTENA 2 X 2 JUId BBIYHUCICHUS €ro 3HAYEHUS,
IMPUMEHSTh ONPEACIIUTENIN Uil PEUIECHUs CHUCTEMBl JIMHEHMHBIX YPaBHEHUH,
MOJEIUPOBATh PEAIIBHBIE CUTYAllMH C MOMOILIBIO CUCTEMbI JJUHEHUHBIX YPABHEHUH,
MCCIIE0BAaTh IIOCTPOCHHBIE MOJEIHM C IOMOLIBI0O MATPUL] U OIpEAEIUTENEH,
WHTEPIIPETUPOBATH MMOJTYyUYECHHBIN pe3yJIbTaT;

UCIIOJIb30BaTh CBOMCTBA JEUCTBUM C KOPHAMH [UIsi NpeoOpa3oBaHMS
BBIPAKECHU,

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

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSI npeoOpa3zoBaHus
Jorapu(pMHUECKUX BbIPAXKEHUN;

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



IPUMEHSTh OCHOBHBIE TPUTOHOMETpHUUECKHUE (POPMYJIIBI TSl TpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTYallMM Ha S3bIKE anreOpbl, COCTABIATH
BBIDAKEHHSI, ypaBHEHHUS, HEPABEHCTBAa II0 YCIOBHIO 3aJadd, HCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEpPUPOBaTh NOHATUAMU: (PYHKILIHS, CIIOCOOBI 3a/aHusl QyHKLUH,
B3aUMHO O0OpaTHble (QYHKIUHU, KOMHOO3MIMUSA (QYyHKUUWA, Trpaduk QyHKOUH,
BBIINIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIUI;

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

CBOOOJHO ONEpUpPOBaTh IMOHATUSAMU: UYETHBIE W HEYETHbIE (DYHKIMH,
NepUOINYECKUE (PYHKIIUU, TPOMEKYTKH MOHOTOHHOCTH (PYHKIUU, 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, rpaduk KOpHs N-Oi cTeneHH Kak (yHKIMH OOpaTHOW CTENeHH C
HaTypaJbHBIM I0Ka3aTeJIEM;

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

CBOOOJHO ONEPUPOBATH MOHATUSIMHU: MOKa3aTeslbHAs M JorapupmMuyeckas
(GyHKUMH, UX CBOMCTBA U TrpauKH, HUCIOJIb30BATh MX TIpaQUKUA [JIs PEIICHUS
YPaBHEHUH;

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

UCIONIb30BaTh rpaduku (QYHKUMA Ui UCCIENOBAaHMUS MPOLIECCOB 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 TreoMeTpuyecKas
nporpeccusi, 06CKOHEUHO yObIBaIOIasi T€OMETpUUECKasi MPOrpecCUsl, TUHEUHBIN U
HKCMOHEHLUATIBHBIA POCT, (OpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCIIOJIB30BaTh IMPOrPECCUU IS PELIEHUs peajbHBbIX 3aJad IMPUKIATHOTO
XapaKkTepa;



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

CBOOOIHO OIEpUpPOBaTh IOHATUSIMHU: HENPEPbIBHbIE (DPYHKLUMU, TOYKHU
pa3pbiBa rpaduka QpyHKINK, aCHMIOTOTHI rpaduka 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 QyHKINY;

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 armapar Jisi ONUCaHUsI 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:

Yuciaa 1 BBIYUCICHUA:

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
TPUTOHOMETPUUECKOIN (hOopMe, BBIIIOJIHATH apu(PMETUUYECKUE ONEepali ¢ HUMHU U
n300paxaTh Ha KOOPAMHATHOM MIIOCKOCTH.

YpaBHeHHS U HEpaBeHCTBA:



CBOOOJHO OMNEPUPOBATH TMOHITUSMU: HpPpaAlMOHAIIbHBIC, MOKa3aTelbHbIE 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 MOHATUSMU: CUCTEMA U COBOKYIMHOCTh YpPaBHEHUH U
HEPABEHCTB, PABHOCUJIBHBIE CUCTEMBI U CUCTEMBI-CIICICTBUS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPAUUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapupMUUECKUX YPABHECHUN U HEPABEHCTB;

peuarp paloOHaJIbHbIE, VppalHuOHaJbHbIE, II0OKa3aTelbHbIE,
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 (PYHKIIUH C TOMOIIBIO 3JIEMEHTAPHOTO
WCCJICIOBAHUS U CBOWCTB KOMIIO3UITUU IBYX (DYHKIIMIA;

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJAWHATHOU IJIOCKOCTH;

CBOOOJTHO  OMEPUPOBATH TOHATHSAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
(yHKmii;

NPUMEHITh (GYHKIUU JJI1 MOJICIUPOBAHUS W MCCJICAOBAHUS PEaJIbHBIX
ITPOLIECCOB.

Hauasa mareMaTH4eCKOro aHaJIU3a:

WCITIOJIb30BATh MPOU3BOIHYIO VIS UCCIEOBAHUS (DYHKITMM HA MOHOTOHHOCTH
Y OKCTPEMYMBI;

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

WCMOJIB30BaTh MPOU3BOAHYIO JJIsi HAXOXKICHHS HAWIIYUIIErOo pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCI€ COLUUAIBHO-DKOHOMUYECKMX, 3aJadax, i
OTIpEJICICHHUS] CKOPOCTH W YCKOPEHHS TIpoliecca, 3aJaHHoro (Gopmynoi wim
rpaduKom;



CBOOOZHO OMEpUPOBATh MOHATHSAMHU: TEepBOOOpa3zHas, ONpeAeNEHHBIN
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 3a7a4d, B TOM YHCIE COLUATbHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM dueKkTpoHHbIe (LM (POBbLIE)
KoHTpoJbHbIe
n/n NPOrpamMMmsbl Bcero o0pa3oBaTesbHbIE PecypChl
padoThI
MHOK€eCTBO IEMCTBUTENBHBIX YUCEIL. https://resh.edu.ru/
Muorowiensl. PanimonanbHble ypaBHEHHS U https://www.yaklass.ru/
1 iy 24 1
HepaBeHCTBa. CUCTEMBI IMHEWHBIX http://mathnet.spb.ru/
yYpaBHEHUN https://fipi.ru/
https://resh.edu.ru/
Oynkiun u rpaduku. CreneHHas GyHKIUS C https://www.yaklass.ru/
2 12 1
LEJIBIM TI0Ka3aTelIeEM http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
3 ApudmeTrueckuil KOpeHb N-Oi CTENEHHU. 15 1 https://www.yaklass.ru/
HppaunoHaibHbIe ypaBHEHUS http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
IToka3zarenbHas pyHkuus. [lokasarenbHble https://www.yaklass.ru/
4 10 1
YpaBHEHUSA http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
5 Jlorapudpmuueckas pyHKIUS. 18 1 https://www.yaklass.ru/
Jlorapudmuueckue ypaBHEHUS http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
TpuUroHomMeTpUYECKUe BBIpAXKEHUSA U https://www.yaklass.ru/
6 22 2 _
YpaBHEHUSA http://mathnet.spb.ru/
https://fipi.ru/
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HOCJ’IGILOB&TCJ'IBHOCTI/I " IIporpecCcuun

10

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

HenpepsiBabie pynkuuu. [IponszBoanas

20

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

[ToBTOpeHME, 0000IEHNE, CUCTEMATH3AIUS
3HAHUH

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/
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136

10



https://resh.edu.ru/
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11 KJIACC

Ne
n/n

HaumeHoBaHue pa3iesioB M TeM
NporpamMmbl

KoanyecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

duekTpoHHbIE (LM (POBbLIE)
o0pa3oBaTesbHbIe pecypchl

HccnenoBanue (GyHKIHIA C TTOMOIIBIO
IIPOU3BOHOMN

22

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

IlepBooOpazHas u uHTErpai

I'paduiku TPUrOHOMETPUUECKUX (PYHKIIHIA.

Tpuronomerpruyeckue HepaBeHCTBA

I/IppaL[I/IOHaJ'IBHBIG, IMOKa3aTCJIbHbIC U
J'IOFapI/I(l)MI/I‘ICCKI/IC HCPABCHCTBA

KoMmnnexcHbie uncia

12

14

24

10

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
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http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

HaTypaJ'ILHBIC " 1CJIbIC YHUCiia

10

https://resh.edu.ru/
https://www.yaklass.ru/
http://mathnet.spb.ru/

https://fipi.ru/

CucreMbl palrOHAIBHBIX, UPPATUOHAIBHBIX

12

https://resh.edu.ru/
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https://resh.edu.ru/

MMOKA3aTeIbHBIX ¥ JIOTAPH(PMUICCKIX
ypaBHEHUU

https://www.yaklass.ru/
http://mathnet.spb.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

3anam ¢ napameTpamu 16 1 http://mathnet.spb.ru/
https://fipi.ru/
https://resh.edu.ru/

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATHU3 AL https://www.yaklass.ru/

" 16 2 .

3HAHUHU http://mathnet.spb.ru/

https://fipi.ru/
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

KoanyecTBO 4acos

Bcero

KonTtpoabHbie padoTsl

[[MHO>XkeCTBO, Onepalii HaJl MHOKECTBAMHU U UX CBOMCTBA

Huarpammbl Diinepa-Benna

HpI/IMeHeHI/Ie TCOPCTUKO-MHOKCCTBCHHOT'O aIlrnapara 4Jid peuCcHuA 3aaa4d

PannonansHbIe yncaa. OOBIKHOBEHHEIE U AJCCATUYHBIC I[p06I/I, IMPOUCHTLI,
OECKOHEUHBIE MNEPpUOANICCKUC I[pO6I/I

Pannonanbublie yncna. OObIKHOBEHHBIE U AECATUYHbBIE APOOU, IIPOLIEHTHI,
0OECKOHEUHBIC TIEPUOTUIECKUE IPOOH

[Ipumenenue nqpobeit u MPOLEHTOB JUIsl pEIIeHUs IPUKIIaJAHbIX 3aa4

[Ipumenenue qpoOel U IPOIEHTOB ISl peIICHUS TPUKIIATHBIX 33/1a4

© 0 N o

JelictBuTenbHbIC Yncia. PalimoHanbHbIE U MppalMOHAJIbHbIE YUCIa

ApI/I(l)MeTI/I‘IeCKI/IC ornepanuu € JIECTBUTEIbHBIMHU YHCIaMHU

11

Mopynpe JEMCTBUTEIBHOTO YHCIIA U €r0 CBOKWCTBA

HpI/I6J'II/I)KéHHBIe BBIYUCJICHUA, IIpABUJIa OKPYTJICHUS, IPUKUAKA U OLICHKA
pe3yiibTaTra BBIUKCIICHUH

N

12

OcHOBHBIE METObI PELIEHUS LEJIbIX U APOOHO-PAIMOHATILHBIX YpaBHEHUM
Y HEPaBEHCTB

13

14

OcHOBHBIE METO/IbI PELIEHUS LENbIX U APOOHO-PAlMOHATIBHBIX YpaBHEHUI
Y HEPaBEHCTB

OcHOBHBIC MCTOJbI pCIICHUA LCIIbIX U I[pO6HO-paI_II/IOHaJILHLIX ypaBHCHI/II\/'I
" HCPABCHCTB

15

MHoOrouaeHsl OT OJJTHON NEpEMEHHOM. JleleHre MHOro4sIeHa Ha
MHOTOYIEH ¢ ocTaTkoM. Teopema besy




16

MHorouieHsl ¢ nenbMu kodddurrentamu. Teopema Buera

17 Pemenue cucrteM TMHEHHBIX YpaBHEHHUI

18 Pewienne cucreM IMHENHBIX YPAaBHEHUN 1

19 Matpuna cuctemsl IMHEWHBIX ypaBHEHUH. OnpeaenuTesb MaTpULbl 2X2, 1
€ro T€OMETPUYECKUI CMBICI U CBOICTBA; BBIYMCIIEHUE €TI0 3HAUEHUS

20 Onpenenuresib MATPUIBI 2X2, €r0 TEOMETPUYECKHUI CMBICT U CBOMCTBA; 1
BBIYHUCIICHHE €r0 3HAUeHUs

21 [IpuMeHeHue onpenenuTens A peuIeHUsl CUCTEMBI JINHEWHBIX YPaBHEHHUU

22 Penienune npukinagHbIX 3aa4 ¢ MIOMOIIBIO CUCTEMbI IMHEWHBIX YpaBHEHUH 1

23 Pemenne npukiiagHbIX 3a/1a4 ¢ HOMOLIBIO CHCTEMBI JIMHEHHBIX YPAaBHEHUHN

24 Konrponbnas pabdora: "PanmonanbHble ypaBHEHHS U HEPaBEHCTBA. 1
CucreMbl TUHEHHBIX YpaBHEHUN"

o5 OyHKIH, crioco0bl 3aganus GyHKIMU. B3aumHo oOpaTHbie QyHKIIMH. 1
Komnoszumus ¢pyHkimii

26 I'paduk pynkuun. dnemeHrapHbie npeodpazoBanus rpadukoB GyHKIUN 1

97 OO6nacTp onpeneneHuss 1 MHOXKeCTBO 3HaueHui pyHkuu. Hynu ¢pyHkumu. 1
[TpoMexyTKH 3HaK OCTOSIHCTBA

28 UYérnble u Heu€THbIe pyHKIMU. [leproanueckue pynkuuu. [IpomexyTku 1
MOHOTOHHOCTH (DYHKIIMU

29 MakcuMymbl 1 MUHUMYMBI QyHKIMH. Hanbosnbiiee 1 HauMeHblIee 1
3HaueHue PYHKIMHU Ha IPOMEXKYTKE

30 JluneliHas1, KBaJpaTU4Hasl U IpOOHO-TUHEWHAs PYHKUIUU 1

31 DIeMEHTapHOEe HUCCIIeIOBaHUE U ITOCTPOEHHE IpaUKOB ATUX (PYHKIUN 1

32 DJeMeHTapHOe UCCIIEI0BAaHUE U MIOCTPOCHUE IPaUKOB ATUX (PYHKIIHIA 1

33 Crenensb ¢ 1iensIM nokaszareneM. buaom Herotona 1

34 Crenens ¢ nenslM nokasareneMm. bunom Herotona 1

35 CrenenHas (GyHKIMS C HaTypalbHBIM U LIEJbIM MTOKazateneM. E€ cBoiicTBa 1




u rpadux

36 Kontponbnas padora: "Crenennas ¢pynkuus. E€ cBolicTBa u rpaduk" 1

37 Apudmernueckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA 1

38 Apudmerndeckuii KOpeHb HaTypaJIbHON CTEIIEHH U €r0 CBOICTBA 1

39 [TpeoOpa3zoBaHms YUCIOBBIX BBIPAXKCHHUH, COJEPIKAIINX CTENIEHN U KOPHHU 1

40 [IpeoOpazoBaHus YUCIOBBIX BBIPAKEHHUN, COACPIKAIINX CTENICHH U KOPHH 1

41 [IpeoOpa3zoBaHms YUCITOBBIX BBIPAKCHHH, COEPIKAIINX CTEIICHH U KOPHH 1

42 Wppanmonansusie ypaBaeHusi. OCHOBHBIE METO/IbI PELICHUS 1
UpPPaMOHATIBHBIX YPaBHEHUN

43 HppaunonanbHble ypaBHeHUs. OCHOBHBIE METO/bI pEILICHUS 1
UppaLMOHATILHBIX YPaBHEHUN

44 Wppanmonansueie ypaBaeHusi. OCHOBHBIE METO/IbI PELICHUS 1
UppaLMOHATIBLHBIX YPaBHEHUN

45 PaBHOCWIIBHBIE ITEPEXO/BI B PELICHUU UPPALMOHAIBHBIX YPABHEHUN 1

46 PaBHOCHIIBHBIE TTEPEXO/Ibl B PEIIEHUN UPPALIMOHAIBHBIX YPaBHEHUI 1

47 PaBHOCWIIBHBIE ITEPEXO/BI B PELIEHUN UPPALUOHAIBHBIX YPAaBHEHUHN 1

48 PaBHOCHIIBHBIE TTEPEXO0/Ibl B PEIIEHUH UPPALIMOHAIBHBIX YpaBHEHHH 1

49 CaoiicTBa U rpaguK KOpHsI N-0i CTeNeHH Kak GyHKIIUN 00OpaTHOM cTeneHn 1
C HaTypaJIbHBIM TI0Ka3aTeeM

50 CgoiicTBa u rpaduk KOpHs N-0if cTeneHn Kak GyHKIUN OOpaTHOM CTEeNEeHH 1
C HaTypaJIbHBIM TI0Ka3aTeeM

51 KonTtponbHas padora: "CBoiicTBa U rpadyK KOpHs N-O CTENEHH. 1
Uppanmonanbubie ypaBHeHUS"

52 CTeneHb C pallMOHAIBHBIM MTOKA3aTeNIeM U €€ CBOMCTBA 1

53 CreneHb ¢ paliMOHAILHBIM IIOKa3aTeIeM U e€ CBOMCTBA 1

54 CreneHs ¢ palliOHATBHBIM ITOKa3aTeIeM U €€ CBOMCTBA 1

55 [oka3zatenbHast QpyHKIM, €€ cBoiicTBa U rpaduk 1




56

Hcnonp3oBanue rpaduka GyHKIMK IS peHICHUs] ypaBHEHUH

57 Hcnonb3oBanue rpaduka GyHKIUU 1)1 pEIICHUST ypaBHEHU I

58 [Toxa3zatenbHble ypaBHEeHUS. OCHOBHBIE METOBI PEIICHUS MTOKA3aTEIbHBIX 1
ypaBHEHUH

59 [Toka3zatenbHble ypaBHEeHUSI. OCHOBHBIE METOBI PEIICHUS TOKA3aTEIbHBIX 1
ypaBHEHHIA

60 [Toka3zarenbHble ypaBHEHHs. OCHOBHBIE METO/bI PEIIEHUS T0KA3aTEIbHBIX 1
YpaBHEHUN

61 KonTtponbnas padora: "[lokazatensHas Gpynkus. [TokazaTensHbie 1
ypaBHeHuUs"

62 Jlorapudwm yucia. CBoiicTBa torapugma 1

63 Jlorapudwm yucna. CoiicTBa norapudpma 1

64 Jlorapudwm yucia. CBoiicTBa torapugma 1

65 JecsaTuunble U HATypallbHbIE TOTapU(PMBI 1

66 JlecaTUYHBIE U HATypaJIbHBIE JTOTapH(PMBI 1

67 [TpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIIMX JIOTapU(HMBI 1

68 [IpeoOpa3oBanue BEIpaXEHUH, COIEPIKANUX JTOTapr (MBI 1

69 [TpeoOpa3oBaHue BbIpaXKEHUH, COACPIKAIIMX JIOTapU(PMBI 1

70 Jlorapudmuueckas pyHKIUSA, €€ CBONCTBA U rpapuK 1

71 Jlorapudmuueckas GpyHKIuUs, €€ CBONCTBA U Tpaduk 1

72 Wcnonb3oBanue rpaduka QyHKUINN U1 pellIeHUs] ypaBHEHUN 1

73 Hcnonp3oBanue rpaduka QyHKINN AJIs pELIEHUs] ypaBHEHUI 1

74 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METO/BI PEIICHUS 1
JOrapupMHUUECKUX ypaBHEHUIN

75 Jlorapudmuueckue ypaBHeHus. OCHOBHbBIE METO/bI PELICHUS 1
norapu(MHUUECKUX YpaBHEHUN

76 Jlorapugmuueckue ypaBHeHHs.. OCHOBHBIE METO/IbI pEIICHUS 1




JOTapuPMHUECKUX ypaBHEHUH

77 PaBHOCHIIBHBIE TIEPEXO/IBI B PELICHUH JOTapU(PMUUECKUX YpPaBHEHUH
78 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUH JIOTapU(PMUUECKUX YPaBHECHUN 1
79 KonTtponsnas padora: "Jlorapupmuueckas ynkuus. Jlorapupmuaeckue 1
ypaBHeHHUA"
80 CuHyc, KOCUHYC, TAHT€HC M KOTAaHT€HC YHCIIOBOTO apryMEeHTa 1
81 CuHyC, KOCUHYC, TAHI'€HC ¥ KOTAHI€HC YMCIIOBOTO apryMEHTa 1
82 ApKCHHYC, apKKOCHHYC U apKTaHT'€HC YHCIOBOTO apryMEHTa 1
83 APKCHHYC, apKKOCHHYC U apKTaHT€HC YMCIIOBOTO apryMeHTa 1
84 TpuronomeTpuyeckasi OKpyKHOCTb, OIPE/ICTICHIE TPUTOHOMETPUIECKUX 1
(YHKIMIA YUCIIOBOTO apryMeHTa
85 TpuroHomeTpuveckast OKpy>KHOCTb, OIPEACICHHE TPUTOHOMETPUIECKUX 1
(YHKIHIA YUCIIOBOTO apryMeHTa
86 OCHOBHBIEC TPUTOHOMETPUYECKHE (POPMYITBI 1
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
88 OCHOBHBIEC TPUTOHOMETPUIECKHE (POPMYITBI 1
89 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIbI 1
90 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
91 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHUI 1
92 [IpeoOpazoBaHne TPUTOHOMETPHUECKUX BBIPAKEHUH 1
93 [TpeoOpa3oBaHue TPUTOHOMETPUUECKUX BbIPAKEHU I 1
94 Pemrenne TpuroHOMeTpUYECKUX YpaBHEHUN 1
95 Pemenne TpUroHoOMeTpUUECKUX ypaBHEHUI 1
96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1
97 Pemrenne TpuroHOMETpUYECKUX YpaBHEHUN 1
98 Pemenue TpuroHoMeTpUUECKUX ypaBHEHUI 1




99

Pemienne TpUroHOMETpUYECKUX YPaBHEHUN

100 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUN

101 KonTtponpHas padora: "TpuronoMeTpruuecKue BEIpaKECHUS U 1
TPUTOHOMETPUUYECKUE YpaBHEHUS"

102 ITocnenoBarenbHOCTH, CIIOCOOBI 3a0aHuUs IIOCIEA0BATENbHOCTEN. MeTon 1
MaTeMaTUYECKON MHIYKLINU

103 MOHOTOHHBIE U OTrpaHUYEHHbIE MT0CIIeA0BaTeNbHOCTH. VicTOpHs aHan3a 1
0ECKOHEUHO MaJIbIX

104 Apudmerndeckast mporpeccus 1

105 I'eomeTpuyeckas nporpeccus 1

106 beckonewyHo yObIBaroIasi reoMeTpruiecKast porpeccus 1

107 Cymma OeckOHEYHO yObIBaroIIei reOMEeTpUUECKON IPOrPECCUU 1

108 JIuHeNHBIN 1 SKCIIOHEHIMATIBbHBIN pocT. Yucio e. Popmyrna ClI0XKHBIX 1
HPOLICHTOB

109 JInHeNHbIN ¥ SKCIOHEHIMAIBHBIN pocT. Ynciio e. @opmyia CIOXKHBIX 1
IIPOIICHTOB

110 Vcnonb30BaHue NPOrpeccu JJisl PELICHUs pealbHBIX 3a/1a4 IPUKIIAHOTO 1
Xapakrepa

111 Konrponsnas pabora: "[locnenoBarenbHOCTH U porpeccuu” 1

112 HenpepbiBHble QyHKIIMU U UX CBOWCTBA 1

113 Touka pa3pbiBa. ACUMNITOTHI IpaduKOB GyHKIUN 1

114 CaolicTBa (DyHKIMIT HETIPEPHIBHBIX HA OTPE3KE 1

115 CoiicTBa (hyHKIMI HENPEPHIBHBIX HA OTpE3Ke 1

116 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

117 MeTto MHTEPBAIIOB JUIsl PELIEHHSI HEPABEHCTB 1

118 Meroa MHTEPBAJIOB JUIsl pELIEHUST HEPABEHCTB 1

119 [IpumeHeHne CBOMCTB HENIPEPHIBHBIX (DYHKIMN TSI peIIeHHs 3a/1a4 1




120 [IpumeneHne CBOMCTB HEMIPEPHIBHBIX (DYHKIIMN TSI pEIICHHS 3a/1a4 1
121 [TepBas 1 BTOpas mpou3BOAHBIC (DYHKIIMH 1
122 Onpenenenue, reOMETPUYECKUI CMBICI TPOU3BOIHOM 1
123 Onpenenenne, GU3MUECKUNA CMBICI MIPOU3BOIHON 1
124 VYpaBHeHUe KacaTebHOU K rpaduKy yHKIIMH 1
125 YpaBHeHUe KacaTeNbHOU K TpapuKy QyHKINN 1
126 [Tpon3BogHBIC 37IEMEHTAPHBIX (DYHKITHI 1
127 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIHN 1
128 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
129 [IpousBoHas CyMMbI, IPOU3BEACHMS], YACTHOT'O M KOMIIO3ULIUU (PYHKIUI 1
130 [TpousBogHAs CYMMBI, TPOU3BEACHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHIA 1
131 KonTponsHas padora: "[Iponssoanas” 1 1
132 IToBTOpEHME, 0000IIEHNE, CUCTEMATH3alKs 3HaHU: Y paBHEeHUS" 1
133 [ToBTOpenue, 0600IIeHNE, cucTeMaTu3anus 3Hanuii: "OyHkun" 1
134 HToroBast KOHTpOJIbHAsA paboTa 1
135 Hroroas koHTpoabHas pabora 1
136 [ToBTOpEeHUE, 0000IICHNE, CHCTEMATH3aIUs 3HAHUH 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10




11 KJIACC

KoanyecTBO 4acos

Ne n/m Tema ypoka KonTpoabubie
Bcero
padoThI

1 [TpumeHeHne TpPON3BOIHON K UCCIETOBAaHUIO (DYHKIIHI HA MOHOTOHHOCTD H 1
KCTPEMYMBI

5 IIpuMeHeHre TPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HA MOHOTOHHOCTb U 1
9KCTPEMYMBI

3 [TpumMeHeHne NpoON3BOTHON K UCCIIETOBAaHHIO (DYHKIIHI HA MOHOTOHHOCTD H 1
9KCTPEMYMBI

4 [TpumMeHeHne TpON3BOTHON K UCCIIETOBAaHHIO (DYHKIIHIT HA MOHOTOHHOCTD H 1
SKCTPEMYMBI

5 IIpuMeHeHre NPOU3BOIHON K UCCIIEI0BaHUIO (DYHKIMI HAa MOHOTOHHOCTh U 1
9KCTPEMYMBI

6 [IpumeHneHne mponu3BOIHON K UCCIEeI0BaHUIO (QYHKIMII HA MOHOTOHHOCTh U 1
KCTPEMYMBI

7 Haxoxaenne HaubosbI1ero 1 HaMMEHbILIEr0 3HAYSHHsI HETIPEPbIBHOM (PYHKIIMU Ha 1
OTpE3KE

3 HaxoxxaeHune HanOobIIero 1 HAMMEHBIIETo 3HaYeHUs1 HeTIPephIBHOM (yHKIIMM Ha 1
OTpE3Ke

9 Haxoxaenne HauboIb11ero 1 HaMMEHbILIEro 3HaYeHUsI HEMTPEPhIBHOW (PYHKIIMU Ha 1
OTpE3KE

10 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETO 3HaYeHUsI HeTIPephIBHOM (PyHKIIMM Ha 1
OTpE3Ke

11 Haxoxxnenne HanOobIIero 1 HAMMEHBIIETo 3HaYeHUsI HeTIPephIBHOM (PyHKIIMM Ha 1
OTpE3Ke

12 Haxosxnenne HanOoIbIIIero 1 HAMMEHBIIIETO 3HAYEHUST HETIPEPHIBHOW (PYHKITUN Ha 1




OTpe3Ke

HpI/IMeHCHI/Ie HpOHSBOI{HOﬁ AJI HAaXOXACHHUA HAMITYUHICTro PEIICHHA B IMIPUKIAAHBIX

13 1
3aavax
14 [TpumeHeHre TPONU3BOAHON JUIS HAXOXK/ICHHUS HAWITYUIIEro PeICHNs B IPUKJIAIHBIX 1
3amagax
15 [TpumMeHeHre TPOM3BOTHON ISl ONIPEENICHIS] CKOPOCTH U YCKOPEHHs IpolLecca, 1
3aanHoro hopmyroi wim rpadpuxom
16 [TpumeHeHre TPONU3BOIHON JUTS ONIPEETICHNsI CKOPOCTH M YCKOPEHUS Tpolecca, 1
3aJJaHHOTO (POPMYIION Wi TPadUKOM
17 Kommnosurus ¢yHkimit 1
18 Kommosutust ¢yHKIMi 1
19 Kommnosurus ¢pyHkimit 1
20 I'eomerpuueckue 0Opa3bl ypaBHEHHI Ha KOOPAMHATHON TIOCKOCTH 1
21 I'eomeTpuueckue o0pa3pl ypaBHEHUN HA KOOPAUHATHOM MJIOCKOCTH 1
22 KonTponbHas padora: "UccnenoBanue GyHKIHA ¢ TOMOIIBIO TIPOU3BOAHOMN" 1
23 IlepBooOpazHasi, OCHOBHOE CBOMCTBO MEPBOOOPA3HBIX 1
24 IlepBoobOpaznble 3nemeHTapHbIX (QyHKIU. [IpaBuia HaxoXaeHNs TEpBOOOPA3HBIX 1
25 ITepBooOpazHble aneMeHTapHbIX QyHKIMA. [IpaBuna HaxokeHNs: TepPBOOOPA3HBIX 1
26 Wuterpan. ['eomeTpruyeckuii cMbICI HHTErpajia 1
27 Brruucnenue onpenenéHHoro uurerpaina no gopmyne Hetotona-JleitOnuma 1
28 Brruncnenue onpenenénnoro uaterpaia no gpopmyne Herotona-JleiiOnuna 1
29 [TpumeHeHne MHTETpaa A1l HAXOXKACHUS TUTOMIAIEH MIIOCKUX QUTYp 1
30 [TpumeHeHHe UHTErpaia s HaX0XKACHUS 00bEMOB Fr€OMETPUUYECKUX TE 1
31 [Ipumeps! pemennii AuddepeHnaIbHbIX YpaBHEHHM 1
32 [Tpumeps! pemenuit quddepeHanTbHbIX ypaBHEHUN 1
33 MareMaTHuecKoe MOJISIIMPOBAHUE PEATTHHBIX MTPOIIECCOB C TOMOIIBIO 1




i QepeHInaIbHbIX ypaBHEHUH

34 Kontponbnas padota: "[lepBoobpasznas u uHTETpan" 1
35 Tpuronomerpuueckue GyHKIUHU, UX CBOMCTBA U rpaduku 1
36 Tpuronomerpuueckue GyHKINHU, UX CBOMCTBA U rpaduku 1
37 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1
38 Tpuronomerpuueckre GyHKIUHU, UX CBOICTBA U rpaduku 1
39 Tpuronomerpuueckue GyHKIIUN, UX CBOMCTBA B rpaduKH 1
40 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIIBIO 1
TPUTOHOMETPHUYECKOW OKPY>KHOCTH
41 OT100p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHUH C TOMOILBIO 1
TPUTOHOMETPHYECKON OKPYKHOCTH
42 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIIBIO 1
TPUTOHOMETPHYECKON OKPY>KHOCTH
43 OT60p KOpHEH TPUTOHOMETPUYCCKHUX YPABHEHHUH C MTOMOIIBIO 1
TPUTOHOMETPHUYECKON OKPY>KHOCTH
44 Pemennie TpUroHOMETPUYECKUX HEPABEHCTB 1
45 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
46 Pemennie TpUroHOMETPUUECKUX HEPABEHCTB 1
47 Pemenne TpuroHoMeTpUYECKUX HEPABEHCTB 1
48 KonrtponbHas padora: "['paduku TpUroHoOMeTpruUecKuX (yHKIHHA. 1
Tpuronomerpuyeckue HepaBeHCTBA"
49 OCHOBHBIE METO/IbI PEeIIEHUs TOKa3aTeIbHBIX HEPABEHCTB 1
50 OCHOBHBIE METO/IbI pEHIEHNUS ITOKA3ATENbHBIX HEPABEHCTB 1
51 OCHOBHBIE METO/IbI PEeLICHHS TOKa3aTeIbHBIX HEPABEHCTB 1
52 OCHOBHBIE METO/IBI PEIICHUS TTOKA3aTeIbHBIX HEPABEHCTB 1
53 OCHOBHBIE METO/IbI pelIeHUs JTorapu(PMUIECKUX HEPABEHCTB 1




54 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1
55 OCHOBHBIE METO/IbI peIICHUS JTOTapU(PMHUUESCKIX HEPABEHCTB 1
56 OCHOBHBIE METO/IbI PEIICHUS JIOTapU(PMUUECKUX HEPABEHCTB 1
S7 OCHOBHBIE METO/bI PELLIEHUS UPPALMOHATIbHBIX HEPABEHCTB 1
58 OCHOBHBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
59 OCHOBHBIE METO/IbI PEIICHHS UPPALIOHAILHBIX HEPABEHCTB 1
60 OCHOBHBIE METO/1bl PELLICHUS UPPALIIOHAILHBIX HEPABEHCTB 1
61 I'paduueckue MeTOIBI PeICHUS HPPALMOHAILHBIX YPaBHEHHH 1
62 I'padmueckue MeToabl pelieHUs UpPaAlMOHATbHBIX YPaBHEHUN 1
63 I'paduueckue MeTOIBI PEIICHHS TOKA3aTeIbHBIX YPaBHEHUN 1
64 I'padpuaeckue MeToNbI pelIeHUs MOKa3aTeIbHbIX HEPABEHCTB 1
65 I'paduueckue METOIBI pEIICHUS JTOTaAPHPMHUUECKIX YPABHEHUH 1
66 I'paduaeckue MeToabl pemeHust Jorapu(PMUIECKUX HEPABEHCTB 1
67 I'paduueckue METOIBI pEeICHNS JTOTAPHPMHUUECKIX HEPABESHCTB 1
68 I'paduueckue MeTOIbI pelIeHNs OKa3aTeIbHbIX U JJOrapu(pMUUECKUX YPaBHEHUN 1
69 I'padrueckue MeTobl pelieHus MoKa3aTeNbHbIX U JIOTApU(PMUUECKUX YPaBHEHUI 1
70 I'padrueckue MeToabl pereHus MoKa3aTeNbHbIX U JIOTapu(MUYECKIX HEPABEHCTB 1
71 I'paduueckue MeTo bl pelIeHHs oKa3aTeIbHbIX U JIOrapu(PMUUYECKUX HEPABEHCTB 1
79 KonTponbnas pabora: "UppaninoHaibHble, IOKa3aTeIbHbIE U JIOTapU(PMUIECKHE 1
HepaBeHCTBa"
73 KommekcHble uncna. Anredpandeckas 1 TpPUrOHOMETpHUYecKasi OpMbI 3aHCH 1
KOMIIJIEKCHOTO YHCIIa
74 KommnekcHeie uncna. AnreOpandeckas i TpUroHOMeTprudecKas (OpMbl 3aITUCH 1
KOMILJIEKCHOTO YHcia
75 Apudmerndeckue onepanuu ¢ KOMIIEKCHBIMUA YUCITAMH
76 Apudmernueckre onepanu ¢ KOMIJIEKCHBIMU YHCIaMH




77 N300paskeHre KOMIUIEKCHBIX YMCeNl Ha KOOPAWHATHOM MIIOCKOCTH 1
78 N3o0pakeHne KOMIUIEKCHBIX YHUCe Ha KOOPIUHATHOM IMIOCKOCTH 1
79 ®opmyiia Myaspa. KopHu N-0i1 CTENEHU U3 KOMIUIEKCHOTO YUCa 1
80 dopmyna Myaspa. Kopau N-0if cTeneHN U3 KOMILIEKCHOTO YMCiIa 1
81 [IpuMeHeHne KOMIUIEKCHBIX YMCEI JUIsl pelieHus (U3NMYECKUX U TEOMETPUUECKUX 1
3aa4y
82 KonTponbnas pabora: "KomriekcHsie yrcina' 1
83 HatypanbHble u 1iesbie uncna 1
84 HarypanbHble u 1enble yncna 1
85 [IpumeHeHne MpU3HAKOB AETMMOCTH IIENIBIX YHCET 1
86 [TpumMeHeHre TPU3HAKOB IETMMOCTH TEITBIX YUCET 1
87 [Ipumenenue npusHakoB aeauMoctu nenbix yucen: HOJl u HOK 1
88 [Tpumenenne mpu3HakoB aeaumocty 1enbix grcen: HOJl u HOK 1
89 [IpyumeHneHne MpU3HAKOB AETUMOCTH IEJIBIX YHCEI: OCTATKU MO0 MOIYITIO 1
90 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX YHCEI: OCTATKU MO MOIYITIO 1
01 [TpuMeHeHHE TPU3HAKOB JCITUMOCTH TEJIBIX YUCEIT: AITOPUTM EBKIHIa Is 1
peleHw s 3a/1a9 B TeJIbIX YMCIIax
92 KontponbHas padora: "Teopus nenbix yncen" 1
93 CucremMa ¥ COBOKYITHOCTh YPaBHEHHH. PaBHOCUIIBHBIE CHCTEMBI I CUCTEMBbI - 1
CIIeICTBUS
04 Cucrema ¥ COBOKYIMHOCTh YpaBHEHHH. PaBHOCHIIbHBIE CHCTEMBI U CUCTEMBI- 1
CIICICTBUS
95 OCHOBHBIE METOBI PEIICHUSI CUCTEM U COBOKYITHOCTEH PAallMOHAIBHBIX YpaBHEHUN 1
96 OCHOBHBIE METOBI PEIICHUS CUCTEM U COBOKYITHOCTEH UPPAITMOHATBLHBIX 1
YpaBHCHHIA
97 OCHOBHBIE METOBI PEUICHUSI CUCTEM U COBOKYITHOCTEH MOKa3aTeNbHBIX YPaBHEHUN 1




98 OCHOBHBIE METO/IbI PEILICHUS CUCTEM U COBOKYITHOCTEH MMOKa3aTeNbHBIX YPaBHEHHH 1

99 OCHOBHBIE METO/IbI PELLIEHUS CUCTEM U COBOKYITHOCTEH JI0rapupMHUUECKuX 1
YpaBHEHUU

100 OCHOBHBIE METO/IbI PELLICHUS CUCTEM U COBOKYITHOCTEH JIorapu(pMUYECKUX 1
ypaBHEHUU

101 [TpuMeHeHHe CHCTEM K PEIICHUI0 MaTeMaTHYeCKHUX 3aay M 33]a4 U3 Pa3IHuHbIX 1
o0JacTeil HayKH U pealbHOM KU3HH, MHTEPIPETALUs TOTYYSHHBIX Pe3yIbTaToOB

102 [IpuMeHeHHe cHCTeM K PeIIeHUI0 MaTeMaTUYeCKUX 3ajay U 3a/1a4 U3 Pa3InyHbIX 1
o0acTeil HayKH U peaIbHOM KU3HH, MHTEPIPETALNs TOTYICHHBIX PE3yIbTaTOB
[IpuMeHeHre HEpaBEHCTB K PELICHUIO MaTEMAaTHYECKUX 3a/1a4 U 3a/1a4 U3

103 pa3IMyYHbIX 00JacTel HAyKH U peallbHOM KU3HU, UHTEPIIPETALIUS MTOJTYUEeHHBIX 1
pe3yibTaToB

104 KonTponbhast padota: "CucreMbl paliliOHaIbHBIX, UPPALMOHAIBHBIX 1
[IOKAa3aTeIbHBIX U Jorapu(pMUUecKux ypaBHEHUH"

105 PannoHnasibHble ypaBHEHHUS ¢ TapaMeTpamu 1

106 PanmonanbHbIe HEpaBEHCTBA ¢ TapaMeTpaMu 1

107 PannoHaneHbIE CUCTEMBI € ITapaMeTpaMHu 1

108 HppanmonanbHble ypaBHEHNs, HEPABEHCTBA C TApaMeTPaMu 1

109 HppanmroHanbHbIe CHCTEMBI C TapaMeTpaMu 1

110 IlokazarenabHble ypaBHEHUS, HEPABEHCTBA C ITapaMeTPaMu 1

111 ITokazaTenbHbIE CHCTEMBI C TAPAMETPAMHU 1

112 Jlorapudmuueckue ypaBHEHUs, HEPABEHCTBA C ITapaMeTpaMu 1

113 Jlorapudmuueckre CUCTEMBI C TapaMeTpaMu 1

114 Tpuronomerpuyeckue ypaBHEHMs ¢ TapaMeTpamMu 1

115 TpuronomeTpryeckre HEPaBeHCTBA C MapaAMETPAMHU 1

116 TpuronomeTpruyeckue CUCTEMBI ¢ IapaMeTpaMu 1

117 [TocTpoeHue u uccneaoBaHUE MATEMATUUECKUX MOJIETIEH PEabHBIX CUTyallui C 1




IIOMOILIBIO YPAaBHEHUH C apaMeTpaMu

HOCTpOCHI/IC N UCCIICJOBAHUEC MAaTEMaTHYCCKHUX MOI[GJ'IGI71 PEAIBHBIX CI/ITyaHI/Iﬁ C

118 1
MTOMOIIBIO0 CUCTEM YPAaBHEHHI C TTapaMeTpaMu

119 [TocTpoenue u uccieoBaHre MaTEMAaTHUYECKUX MOJIENIEN PeaTbHbIX CUTYaIUH C 1
MIOMOIIBIO CUCTEM YPaBHEHUI ¢ TapaMeTpaMu

120 KonTponbHas pabora: "3amgauu ¢ mapamerpamu' 1

121 IToBTOpEeHME, 0000IIEHNE, CUCTEMATH3aIMs 3HaHU: "Y paBHEeHUS " 1

122 [ToBTOpEeHME, 0000IIEHNE, cCHCTeMaTH3alus 3HaHui: "Y paBHeHUs"

123 [ToBTOpenue, 06001mIeHNe, cucTemMaTH3anus 3Hanui: "YpaBHeHus. Cuctemsl 1
ypaBHeHUI"

124 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3anKs 3HaHuii: "HepaBeHncraa"

125 [ToBTOpeHMEe, 006001IeHNE, cucTeMaTH3anus 3Hanni: "HepaBencraa"

126 [ToBTOpeHME, 0000IIEHNE, CUCTeMaTH3anKs 3HaHuii: "HepaBeHncraa"

127 [ToBTOpenHue, 0600meHne, cuctemaTu3aius 3Hanui: "[IponsBoaHas u eé 1
npuMeHenue"

128 [ToBTOpenue, 0606meHne, cuctemaTu3aius 3Hanuii: "[IpousBoanas u eé 1
npuMeHeHue"

129 [ToBTOpenue, 0600IIeHNe, cucTemMaTu3anus 3Hanuii: "[IponsBoaHas u eé 1
IpuMeHeHue"

130 [ToBTOpenue, o6o0MIeHNE, cUcTeMaTH3aIws 3HaHui: "MHTerpan u ero npuMeHeHue" 1

131 [ToBTOpeHnue, 06061meHne, cucreMaTu3anus 3HaHui: "Oyakiun" 1

132 [ToBTOpeHME, 0000IIeHNE, cucTeMaTH3alus 3HaHnui: "D yHKIIN" 1

133 [ToBTOpeHue, 06001meHne, cucreMaTu3anus 3HaHui: "OyHkiun" 1

134 WroroBas koHTpoJsibHAs paboTa 1

135 HToroBasi KOHTpOJIbHASA paboTa 1

136 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIUs 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10
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TkaueBa M.B., ®enopora H.E. u npyrue, AkiimonepHoe 00IIIeCTBO
«M3marensctBo «IIpocBemenue»

COopnuk 3ananuii 15t moArotoBku k EI'D non penakuueit M.B. SAmenko

METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA
[Toypounble pa3pabOTKH 10 ajaredpe U HayajgaM MaTeMaTHYeCKOro aHaau3a
http://www.uroki.net/docnach.htm

http://nsc.1september.ru/

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://fipi.ru/

http://mathnet.spb.ru/

https://www.yaklass.ru/

https://resh.edu.ru/






