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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa W Hayalla MaTeMaTH4YECKOIO AaHAJIU3a» SBISETCS
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMME€ CpPeJHEro o0Iero oOpa3oBaHMs,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOpPOHBI, (hopMHUpYyeT
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4arolUXcs Ha YpPOBHE, HEOOXOIMMOM
JUIsL OCBOE€HUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax maHHOro y4yeOHOro kypca oOydaromiuecs OBJIAJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHOM Hayku, KOTopas (QOpMyIHpyeT CBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKia/(bIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHICHIIUN Pa3BUTHUSI SKOHOMHUKH U OOIIIECTBEHHOMN 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 KOHCTPYKIUSMHU ainreOpbl M MaTeMaTHMYECKOrO aHajlu3a pPa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPKACHHUS C TIOMOINBIO WHAYKIIMH U PACCyXKIaTh JIEAYKTUBHO, MCIOJIb30BAThH
0000IIeHNE W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpMUpPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHaM3a» 00ydYarIIuecs MOTyYaroT HOBBIA OMBIT PEIICHUs MPUKIAJHBIX 3a/ad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEpPIIPETallud  TOJIYYEHHBIX  pELIeHMH, 3HAaKOMSTCS C  IpUMeEpaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

YyeOHblld Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIBbHBIM MOTEHIIHAIIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHbId MaTepuaj, CHOCOOCTBYIOIIUIH
(GbOopMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESTEIbHOCTH, TpeOyIolel MpOJOJKUTENbHOM  KOHIEHTpAlUd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, AaKKypaTHOCTH M OTBETCTBEHHOCTH 3a IIOJYYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aireOpe M HadajlaM MaTeMaTH4eCKOTro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

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



COJIEP)KATEIbHO-METOINYECKUE JIMHUU H3YYaroTCsl Ha MPOTSDKEHUM JABYX JIET
oOy4eHHsI Ha YpPOBHE CpeIHEro oOIero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U pasnenamu. J[aHHBIHI
yu4eOHBIA KypC SIBISICTCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydaromiuecsi OBIaAeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM aIlllapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pPEaTbHOM
CUTYaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
pelIeHusI CaMOCTOSITETFHO C(HOPMYIMPOBAHHONW MaTeMaTUYECKOM 3aJau, a 3aTeM
WHTEPIIPETUPOBATH CBOU OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanus. Ha ypoBHe cpeaHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpaXEHUs, paboTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
palMoOHaNbHBIX W JCHCTBUTENBHBIX  YHCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPAcCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyecKkue 3aJaud M ONepaluu: JIeJIeHHE 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 paCIIMPEHUIO Kpyra HCIOJIb3YEeMbIX YHUCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEalbHOTO MUpA, IMIMPOKO HCIOJB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

JIuaust «YpaBHEHHUS W HEPABEHCTBA» pEAIU3yeTCsd Ha NPOTSHKEHUHM BCErO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMOHAIBHBIX, HWPPAIMOHATBHBIX, TOKA3aTEeNbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX YypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKXke 3ajad,
coaepkamux mnapameTpol. [lodydeHHbIE yMEHHS IIMPOKO HCHOJIb3YIOTCS MpH
UCCIIeIOBAaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOTHON, TPU PEIICHUH TMPHUKIATHBIX



3a]a4 ¥ 337a4 Ha HAXOXKICHHE HAaWOOJBIINX M HAUMEHBIINX 3HAYCHUN (QYHKIUU.
Jannast copep:xarenbHas JUHUS BKIIIOYaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UPpPALMOHATIBHBIX W TPUTOHOMETPUUYECKUX BBIPAKEHHM, a TaKKe BBIPAKECHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIee  pa3BUTUE  AJITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxJieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaABICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraeT 3(QQGEeKTUBHbIE HMHCTPYMEHTHI JUIsl PEIIEHUS MPaKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopepxarenpHo-MeTOoMYecKass JUHUS «DyHKIUU U TpaduKW» 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 rpaMKoOB, UCIOJIb30BaHUE (PYHKUMU 7Sl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHMMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Tol cofepKaTelIbHOM JTMHUM HAlleJIeH Ha Pa3BUTUE YMEHUM
M HaBBIKOB, IIO3BOJISIIOIIMX BbIpaXXaTh 3aBUCUMOCTH MEXKIY BEJIMYMHAMHU B
paznu4Hoil dopme: aHaTUTHYECKOW, Tpaduueckor u cioBecHoi. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILIECTBEHHO PACIIMPUTH KPYr KaK MAaTeMaTUYECKHX, TaK W MPUKIAIHBIX 3ajady,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpaduKu  CIOXHBIX (PYHKIHH, OMPEAeNsITh WX HauOOJbIIMEe W HaUMEHBIINE
3HAYEHHUA, BBIYUCIATH MUIOMAaAu (GUryp u oO0bEMBI T€J, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl IpoueccoB. JlaHHasg coaepkareinbHas JIMHHAS OTKPBIBAET HOBBIC
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIocoOCTBYeT pa3BUTHIO aOCTPAaKTHOTO, (OPMAbHO-JIOTHYECKOTO |
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE W UCKyccTBe. OOydaromuecs: y3HaT O



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

ConepxarenpHO-MeTOIMYeCKas TUHUSA «MHOXECTBA U JIOTUKa» BKIIOYACT B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4eCKOoW JOTUkH. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U Tpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONIMI BCE pa3/aeibl
MaTeMaTUKd M €€ TMPWIOKEHHWH, OHU CBS3BIBAIOT pa3HbIE MaTEeMAaTUYECKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U HCIOJIb30BATh €T0 JIJISi BHIPAXKEHUS CBOUX MBICIIEH.
JpyruM BaXHbIM TPHU3HAKOM MaTE€MaTHKA KaK HayKd CIeAyeT MpU3HATh
CBOMCTBEHHYI0 €W CTPOTOCTh OOOCHOBAaHUM U CIEJOBAHUE OMpPEACIEHHBIM
OpaBWjiaM  TOCTPOEHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO  C  3JIEMEHTaMHU
MaTEeMaTHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHUIO JIOTUYECKOTO MBIIICHHUS
00y4arouXxcs, MO3BOJSIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBuil, GOPMUPYET HABBIKK KPUTUIECKOTO MBITIIICHUSI.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJEIUPOBAHUS, KOTOPHIE MPU3BAHbI
coco0CTBOBaTh (POPMHUPOBAHUIO HABBIKOB IOCTPOCHHUS MOJEIECH peasbHBIX
CUTyalluii, WCCIENOBaHUS OSTUX MOJENEH ¢ MOMOIIbIO ammapara anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJJaHus BIUIETEHBI B KX/IbIM U3 pa3/ieloB MIPOrpaMMbl, IOCKOJIbKY BECh MaTepHall
y4e0HOro Kypca IIMPOKO MCHOJB3YEeTCs AJisl PelleHUs NPUKIAIHbIX 3axad. [lpu
peIIEHNH  peajbHBbIX  MPAKTHUYECKUX  3adady  oOydarolmuecs  pa3BUBAIOT
HaOI0JaTeIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, aOCTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M KOHKPETHU3UPOBATHL  MPOOJIEMY.
JlesiTenbHOCTh 1O (POPMHUPOBAHUIO HABBIKOB pELICHMs MPUKIAJHBIX 3ajad
OpraHu3yeTcs B Ipolecce U3yUeHHs BCceX TeM Y4eOHOro Kypca «Anredpa 1 Havyaa
MaTEeMaTHYECKOTO aHAITu3ay.

Ha wu3yueHue yueOHOro Kkypca «AnreOpa M Hadaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 knmacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yucsaa v BBIYMCIEHUSA

Panmonanpabie unciia. OOBIKHOBEHHBIC U JICCSATUYHBIC JPOOH, IPOIICHTHI,
OceckoHeuHble Tnepuoanyeckue npodu. [IpumeHeHue npoOeit U MPOLCHTOB IS
pellIeHus MPUKIIAIHBIX 3a7a4 U3 PA3JIUYHbIX OTpaciel 3HAHUM U PeaIbHOM KU3HU.

JlelictBuTenpHble 4ucia. PanuoHalnbHBIE W UpPpALMOHAIBHBIE YHCIIA.
Apudmernueckue  omepanmuy ¢ JCUCTBUTCIBHBIMA  4YHCIaMdA.  MoOyib
JEWCTBUTEIBLHOTO YHCia U €ro cBoicTBa. [IpubnmxkEéHHBIC BBIYMCICHUS, TTPaBUIIa
OKpYTJICHUS, MPUKHUJIKA U OLICHKA PEe3yJIbTaTa BIUYMCICHUM.

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

Apudmernueckuii KOpeHb HaTypajJbHON CTEIICHH U €T0 CBOMCTRA.

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

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

CuHyC, KOCHMHYC, TaHI€HC, KOTAHT€HC YMCJIOBOIO apryMeHTa. APKCHUHYC,
APKKOCHUHYC M apKTaHT'€HC YHCIIOBOTO apryMEHTa.

YpaBHeHHS U HEPABEHCTBA

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

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

[TpeoOpazoBaHus YHCIIOBBIX BRIPAKEHUM, COACPIKAIINX CTCTICHU U KOPHHU.

UppanmonaibHbie ypaBHEHHS. OcHOBHEBIC METOIbI penieHust
UppalmoHaIbHbIX YPaBHCHUH.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHHS TOKa3aTEIbHbIX

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

JorapuPpMUUYECKUX YpaBHCHUH.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAXKECHUH. PellieHne TpuroHoMeTpU4eCKUX YpaBHEHU M.



Pemienne cucrem IMHEWHBIX YpaBHEHMH. Marpuiua CHUCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpUllbl 2X2, €ro TreOMETPUYECKHM CMBICT U
CBOICTBA, BBIYMCIIEHUE €r0 3HAYEHHUS, NPUMEHEHUE ONPENETUTENS ISl PEIICHUS
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMBbl JIMHEWHBIX ypaBHEHWU. lcciaegoBaHue TMOCTPOEHHOM MOJENUA C
MOMOILBIO MaTPULL U OIPEETUTEINIEH.

[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.

DOYyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus ¢GyHKIUH. B3anmHO oOpaTHble (QYHKIUU.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HaKonocTosiHCTBA. YETHbIE M HeuéTHbIe pyHKuMH. [leproauyeckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIUN Ha IPOMEKYTKE.

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

CrenenHast GyHKIMS ¢ HATypajIbHBIM U IIEJIBIM MOKa3zareneM. E€ cBoiicTBa u
rpaduk. CBoiicTBa U rpaduk KOpHS N-OM CTENEHU Kak (PYHKIUU OOpaTHOM
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

[TokazatenbHass u Jjorapudmuyeckas (yHKIUHU, UX CBOWCTBA M Tpadukwu.
Hcnonb3oBanue rpadgpukoB GyHKIMMA 715 pelIeHUs] YpaBHEHUM.

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

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

Havana maTremMaTH4ecKoOro aHajmsa

ITocaenoBaTeIbHOCTH, CHOCOOBI 3aJlaHUSl IOCJIEAOBATEILHOCTEH. MeTox
MaTEeMaTU4YECKON WHIYKIUU. MOHOTOHHBIE 17} OTrpaHUYCHHbBIC
NOCJIENOBATENBHOCTH. VICTOpHsST BO3HUKHOBEHHSI MAaT€MATHYECKOIO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmernueckas U reoMeTpuueckas mporpeccuu. beckoneyHo yObiBaroias
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MPOTrPEeCCUU. JINHENHBIA U 3KCIIOHEHIHATBHBINA POCT. Yucno e. @opmyiia CIOKHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MPUKJIAJHOTO XapaKTepa.



HempepsiBHbIe (GyHKIMH W WX CBOHCTBA. TO4YkM pa3pbiBa. ACHMIITOTHI
rpaduxoB ¢yukiuil. CBoiicTBa (QyHKIMI HENPEPHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIIOB JUISl PELICHHMs HEPaBEHCTB. [IprMeHeHne CBOWCTB HENPEPHIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMHU. OnpeesneHue, TeOMETPUIECKUN U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

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

MHoskecTBa M JIOTHKA

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

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

11 KITACC

Yuca 1 BbIYMCICHUS

HatypaneHble u nensle yucia. IIpumeHenne npru3HakoB ACIUMOCTH LIEJBIX
yucen, Haubonpmui oOmui aenurens (mamee — HOJl) u HamMeHblliee oO1iee
kpatHoe (nanee — HOK), octaTkoB o Moayito, anroputMa EBkiauaa 1uist pemeHus
3a/lay B LEJbIX YHACTAX.

KommnekcHble uucia. Anredpanueckass W TPUTOHOMETpUYECKas (QOpMBI
3alliCU KOMIUIEKCHOTO 4YHcia. ApudMeTrudyeckue Oomnepanud ¢ KOMIUIEKCHBIMU
yrcnamu. M300pakeHne KOMIUIEKCHBIX YHCEN Ha KOOPAMHATHOW IIOCKOCTH.
®opmyna Myaspa. Kopau N-oii creneHr u3 KOMIUIEKCHOTO uucia. [[puMenenue
KOMILJIEKCHBIX YMCEN JIs PEIICHUS (PU3NYECKUX U TEOMETPUUYECKUX 3a/1aY.

YpaBHeHHS U HEPABEHCTBA

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

OTO60p  KOpHEH  TPUTOHOMETPUYECKMX  YPAaBHEHHH C  MOMOILBIO
TPUTOHOMETPUUECKOU OKPY>KHOCTH. PerieHre TpuroHoMeTpu4eckux HEpaBeHCTB.

OCHOBHBIE METOJbl PELICHUS IOKa3aTeIbHBIX U  JIOTapU(PMUUYECKUX
HEPaBEHCTB.

OCHOBHBIE METO/bI PELIEHUS UPPALMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJIbl PEIICHUS] CUCTEM M COBOKYIHOCTEH palMOHAJIbHbIX,
UPPALMOHATBHBIX, TOKA3aTENbHBIX U JOTapU(PMUUYECKUX YPABHEHHM.

VYpaBHEHUs, HEPAaBEHCTBA U CUCTEMBI C IapaMETPaMU.



[IpumeHeHne  ypaBHEHUM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTEeMaTHUECKUX 3aJad M 3a/Jad U3 pazIU4HbIX O00JacTeld 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 W HepaBeHCTB. ['paduueckue
METOJbI PELICHHS 3a/1a4 C TapaMeTPaMH.

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

Hauana MaTeMaTH4eCKOro aHajamn3a

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

[IpyumeHeHne NpPOU3BOJHON ISl HAXOXKICHUS HAWIYUIIEro pEIIeHUs B
NPUKIAJAHBIX 3ajadax, JUIsl OIpENEIeHUs CKOPOCTH W YCKOPEHMsS Ipolecca,
3aJIaHHOTO (hOPMYJION 1K TpaduKoM.

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

WNurerpain. I'eomerpuueckuit CMBICII VHTErpala. Brruncnenue
omnpenenéHHoro uarerpaia mno ¢popmyne Hetorona-JleiiOuuna.

[Ipumenenue wHTErpajga A HAXOXKIACHUS ITUIOMIAACH IUIOCKUX (QUTYp H
00BEMOB T€OMETPUUECKHUX TEIL.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMErocs Kak akTUBHOTO H
OTBETCTBEHHOTO  4WIE€HA  POCCHUHCKOrO  OOIIeCTBa,  NPEACTaBICHHUE O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpOIEAYp TPaKJIAHCKOTO o0OIIecTBa (BBIOOPHI, OMNPOCHI M JIPYyroe), yMeHHe
B3aMMOJICHCTBOBaTh C COIMAJIBHBIMH HWHCTUTYTaMHM 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 MAaTEMAaTHYECKOW IIKOJIBI,
WCIIOJB30BaHUE ATUX JOCTHKEHUW B JAPYrHX HayKax, TEXHOJOrusax, cdepax
HSKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

OCO3HAHHME JYXOBHBIX 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, OOBEKTOB, 3aJa4, PEUICHUH, pacCy ACHUI, BOCIPUUMYUBOCTh
K MaTEMaTUYECKUM acCleKTaM pa3IMuHbIX BUJIOB UCKYCCTBA;

5) pu3u4YecKoro BOCIUTAHMS:

cOpPMHPOBAHHOCTh yYMEHHUS TMPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
WHTEpecax 3I0pOBOTO U 0€30MacHOr0 00pa3a *KU3HU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3JI0OPOBBIO (3I0pOBOE THTAHHE, COATAHCUPOBAHHBIN PEXKUM 3aHATHH U
OTIIbIXa, PEryisipHas (uU3NYecKass aKTHBHOCTH), (PHU3NUECKOE COBEPIIICHCTBOBAHHE
[IPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AEATEIbHOCTHIO;

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTh K TPYAYy, OCO3HAHHME IIEHHOCTH TPYAOJIOOUs, HHTEpEC K
pazmuuHbiM  chepaM  NMPOodEeCCHOHAIBHOM  JESITEIBHOCTH, CBSI3aHHBIM  C
MaTeMaTUKOW H €€ MPWIOKEHUSIMU, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnr W Ppeannu3oBBIBATH COOCTBEHHBIC JKU3HEHHBIC TIUIAHBI,



TOTOBHOCTH M  CIHOCOOHOCTh K  MaTreMaTHYeCKOMYy  OOpa30BaHHIO U
caMOOOpa30BaHUI0 HA TMPOTSHKEHUU BCEU KU3HH, 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 cpelbl, IJIAaHUPOBAHHE IIOCTYNKOB W OILEHKH HMX BO3MOXKHBIX
MOCJICACTBUM JIJIsI OKPY>KAIOIIECH CPeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKH W OOIIECTBEHHOM  MPAKTUKH, IOHHUMaHUE
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
Pa3BUTHS M 3HAYUMOCTH ISl PAa3BUTHSL LMBUJIM3AIMHU, OBJIAJCHUE S3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOM KakK CpEJICTBOM TMO3HAHUS MHPA,
TOTOBHOCTh OCYIIECTBIIATh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO JESTEIbHOCTD
WHJIMBUIYaAJIbHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/bHBbIC YHUBEPCAIbHBIC Y4eOHbIC 1efiCTBUSA

ba3oBble Jornueckue aeficTBU:

BBISIBJIAIT M XapaKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKK MaTEMaTUYECKUX
OOBEKTOB, TIOHATUM, OTHOIIEHHH MEXIy MOHATUSAMH, (HOPMYIUPOBAThH
OTIpe/IeNICHUs TOHATHH, yCTaHaBIMBATh CYIIECTBEHHbIN NMPU3HAK KiIacCU(pUKALIUH,
OCHOBAaHMSI /17151 0000ILEHHS U CPABHEHHMSI, KPUTEPUHU TPOBOMMOTO aHAJIN3a;

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

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

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

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

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



ba3oBble ucciaenoBarenbCcKue 1eiCTBUA:

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

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

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

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

Pabora c nnopmanueii:

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

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

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

OLICHMBATh HaJEKHOCTD uHbopMauu 1o CaMOCTOATEIIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

Oo0wmenne:

BOCIPUHUMATh U (POPMYIHPOBATh CY>KICHHS B COOTBETCTBUU C YCIOBUSMU U
HeasiMU OOLIEHUS, SICHO, TOYHO, T'PAMOTHO BBIPAXKATh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /aBaTh MOSACHEHWs MO XOAY PEIICHUS 3a7auH,
KOMMEHTHUPOBATH MOJYyYECHHBIN pE3yJIbTaT;

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

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

PerynsiTuBHBIC YHHBeEpcaJbHbIe y4eOHbIe NeiCTBUSA



Camoopranusanus:

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJIEKT:

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

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

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

CoBMecTHasl 1eTEILHOCTD:

MOHMMATh M KMCMOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEHIeHUH Y4YeOHBIX 3aja4y, MPUHUMATh I1€Jb COBMECTHOM
JeSATEeIbHOCTH, TJIAHUPOBATh OPTaHMU3AIMI0 COBMECTHOW PabOThI, pacmpeneisiTh
BUJIbI paboOT, JOTrOBapuUBaThCs, OOCYX JaTh MPOLECC M pe3yJabTar padoOThI,
000011aTh MHEHHS HECKOJILKUX JIFOJICH;

y4acTBOBaTh B IpynmnoBbIX ¢opmax paboThl (0OCyxkaeHUS, OOMEH MHEHHUI,
«MO3TOBBIE IITYPMBD» W UWHBIE), BBHINOJHATH CBOIO 4YacTh pabOThl W
KOOPAUHUPOBATh CBOU JEHCTBHUS C JIPYTMMHM YJIEHAMH KOMAaH[Ibl, OLICHHBATH
Ka4eCTBO CBOETO BKJaja B OONIUI MPOAYKT MO KPUTEPUSIM, CHOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIBTATDBI

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

Yuciia ¥ BBIYUCTICHUSA

CBOOOJTHO OIEPUPOBATH MOHATHSIMHU: DPAIIMOHATLHOE YHCIIO, OCCKOHEYHAs
nepuoguyeckass JIpoOb, TPOIEHTHI, HWPPAIMOHATFHOE YHCIO0, MHOXECTBA
pPaLMOHAIBHBIX U JEUCTBUTENBHBIX YUCET, MOAYJIb ACHCTBUTEIIBHOTO YUCIIA;

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

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



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

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

CBOOOJIHO OIIEPUPOBATH IMOHATHUEM: CTETIEHD C PALIMOHAIBHBIM [TOKa3aTelIEM;

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

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

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

YpaBHeHMs U HEPABEHCTBA:

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

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

CBOOO/IHO OINEpUpPOBaTh MOHATHUSAMHU: MHOTOWIEH OT OJHOM IEepeMEHHOMH,
MHOTOWIEH € UeNbIMA KO3(h(UIMEeHTaMi, KOPHU MHOTOWIECHA, MPUMEHSAThH
JIeJIeHe MHOTOWIEHAa Ha MHOTOYJIEH ¢ OCTaTKOM, Teopemy besy u Teopemy Buera
JUISl peLIEHUs 3a/1a4;

CcBOOOJIHO ONEpUpOBAaTh MOHATUSAMU: CHCTEMa JIMHEHHBIX YypaBHEHUH,
MaTpula, ONpPENEIUTENh MaTpulbl 2 X 2 M €ro TEOMETPUYECKHH CMBICI,
UCIIOJIb30BaTh CBOMCTBA ompenenurens 2 X 2 g BBIYMCIEHHS €ro 3HayeHwus,
OPUMEHATh ONPEAEHUTENN JUIsl PEUIEHUST CUCTEMbl JIMHEHWHBIX YypaBHEHUH,
MOJICJINPOBATh PEAJbHbIE CUTYalluH C IOMOUIBIO CUCTEMBI JINHEWHBIX YPABHEHUH,
UCCJIENOBATh ITOCTPOEHHBIE MOJEIM C IOMOIIBI0 MAaTpUIl W OIpPEAEIHTEIEH,
MHTEPHPETUPOBATH MOJYUYECHHBIN PE3yJIbTaT;

UCIIOJI30BaTh CBOMCTBA JEHUCTBUM C KOPHAMHM [UIsi TNpeoOpa3oBaHMS
BBIPAKEHU;

BBINOJIHATH MpeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUH, COJEPKAIINUX CTETIEHU C
palMOHAIBHBIM ITOKA3aTeNEM;

UCII0JIb30BaTh CBOMCTBa aorapupmMoB TUTSE npeoOpa3zoBaHus
Jorapu(pMUYECKUX BBIPAKEHHUI;

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



IPUMEHSITh OCHOBHBIE TPUTOHOMETpPHUECKHE (HOPMYIbI Ui MpeoOpa3oBaHus
TPUTOHOMETPUUYECKHUX BBIPAXKECHHI;

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

MOJICJIMPOBATh peajbHbIE CUTyallUd Ha S3bIKE aJreOpbl, COCTAaBJIATh
BBIDAKECHHSI, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBHUIO 3a/aud, MCCIEI0BATh
IOCTPOEHHBIE MOJIEIIN C UCIIOJIB30BAHUEM amnmapara ajireopsl.

DOyHKUMHA U TPaPuKu:

cBOOO/IHO ONEPUPOBATh NOHATUAMU: (PYHKIIHS, CIIOCOOBI 3a/aHusl (QyHKLUH,
B3aMMHO OOpaTHble (YHKIUH, KOMOO3UIMS (PyHKUMHA, Trpaduk QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHBIE MTPe0Opa3oBaHus rpaduKkoB PyHKINH;

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

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

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

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

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

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

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

Hauaja mareMaTH4ecKOro aHaJIM3a:

CBOOOJTHO OMNEPHUPOBATH MOHATUSAMHU: apuPMeTHUecKass U TeoOMeTpUuyecKas
nporpeccusi, 06CKOHEUHO yObIBaroIIasi reoMeTpuuecKasi mMporpeccus, TMHEHHBIA U
HKCMOHEHLIUAJIBHBIA POCT, (POpMyJia CIOKHBIX MPOLIEHTOB, UMETh MPECTABICHUE
O KOHCTAHTE;

UCITIOJIB30BaTh IPOTPECCUM JJII PEIIEHUs peajbHBIX 3aJad IMPUKIIATIHOTO
XapakTepa;



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

CBOOOJTHO OINEPUPOBATH TMOHATUSMHU: HENpPepbIBHbIE (YHKIUU, TOUYKH
pa3pbiBa rpaduka GpyHKINK, aCHMIOTOTHI rpaduka QyHKINM;

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

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

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

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

MHokecTBa M JIOTHKA:

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

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

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

K xonmy obOydyenuss B 11 kiacce oOyyaromuics TOJYYUT CIEIYIONTUE
npeaIMeTHbIE Pe3yJIbTaThl MO OTIEIbHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «Anrebpa 1 Hayaia MaTEMaTHYECKOTO aHAIIA3ay:

Yucsia ¥ BBIYMCJICHUSA:

cBOOOZIHO OMNEpUpOBaTh MOHATUSIMU: HATypalbHOE U 1LEJO€ YHUCIIO,
MHO’KECTBa HATypalbHBIX M LEJbIX YHUCEN, HUCIOJIb30BaTh MPU3HAKU ACIUMOCTU
uenbix yucen, HOJl n HOK HaTypanbHBIX 4Mcen s pelieHus 3a1ad, IPUMEHSATh
anroput™ EBKknuza;

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

CcBOOO/IHO ONEpUPOBATH IMOHATHUSMHU: KOMIUIEKCHOE YHCJIO U MHOXECTBO
KOMIUTIEKCHBIX YHCEll, MPEACTABIATh KOMIUIEKCHBIE YWCIa B alreOpandeckol u
TPUTOHOMETPHUUYECKOHN (hopMe, BBITIONHATH apu(METUIECKUE ONepaIii ¢ HUMHU U
n300paxkaTh Ha KOOPAMHATHOM IJIOCKOCTH.

YpaBHeHMs U HEPABECHCTBA:



CBOOOJTHO OTIEPHPOBATH MOHATHIMU: HUPPAIMOHAIBHBIC, MOKa3aTeIbHBIC U
jJorapuMUUYECKHEe HEPaBEHCTBA, HAXOAUTh WX PEIMICHUS C TOMOIIBIO
PaBHOCHUJIBHBIX MIEPEXO/IOB;

OCYHIECTBJISATh OTOOpP KOpPHEW TMpH pEUICHUU TPUTOHOMETPUUECKOTO
YpaBHEHUS;

CBOOOJIHO OMEPUPOBATH TMOHATHEM TPUTOHOMETPUUYECKOE HEPABEHCTRBO,
NPUMEHATh  HeoOXxoammble  (HOPMYJIBI I PEMICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJTHO ONEPUPOBATH MOHSATUSMU: CUCTEMA U COBOKYIMHOCTb YPAaBHEHUH U
HEPABEHCTB, PABHOCHIIBHBIE CUCTEMbBI U CUCTEMBI-CIIECACTBHS, HAXOAUTh PEIICHUS
CHUCTEMBI U COBOKYITHOCTEW PalMOHAIBHBIX, UPPALUOHAIBHBIX, TOKA3ATEIbHBIX U
JorapuMUYECKNX YPaBHCHUHN U HEPABEHCTB;

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

MPUMEHSITH TpauuecKre METOJIbI IJI PEIICHUSI YPaBHEHUM U HEPABEHCTB, a
TAKXKE 3a71a4 C MapamMeTpaMu;

MOJICJIMPOBATh peajbHbIE CHUTyallMM Ha S3bIKE anreOpbl, COCTABISTH
BBIDAKCHUS, YPAaBHCHMS, HEPABEHCTBA M MUX CHUCTEMBI [0 YCIOBUIO 3334y,
UCCIIEIOBAaTh TOCTPOEHHBIE MOJEIM C MCIIOJIb30BaHUEM ammapara aiareOphl,
MHTEPIPETUPOBATH MOJTYUYCHHBIN PE3YJIbTAT.

DOyHKUMHA U TPaPuKu:

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

CTPOUTH TEOMETpPUYECKHe oOpa3bl YypaBHEHHW M  HEPaBEHCTB Ha
KOOPJIUHATHOM TJIOCKOCTH;

CBOOOJTHO  ONEPUPOBATH TMOHATHAMHU: TpPaQUKA TPUTOHOMETPHUECKHUX
dynkmi;

NPUMEHSITh (GYHKIMU JI1 MOJEIMPOBAHUS W UCCICAOBAHUS pPeabHbIX
ITPOLIECCOB.

Hauasa MmaTeMaTH4eCKOro aHaJu3a:

WCITIOJI30BATh MPOU3BOHYIO JIJISl UCCIEOBAHUS (PYHKIITMM HA MOHOTOHHOCTb
Y OKCTPEMYMBI;

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

WCIOJIB30BaTh MPOU3BOAHYIO Ui HAXOXKICHHUS HAWIYYIIErO0 pPEIICHUS B
MPUKIAAHBIX, B TOM 4YHUCIE COLUUAIBHO-DKOHOMUYECKHMX, 3aJadvax, i
OTIpEJICICHUs] CKOPOCTH W YCKOPEHHWsS Tpollecca, 3aJaHHOro (GOpMyJION WIu
rpadukom;



CBOOOZHO ONEpUPOBATH MOHATHSAMHU: TepBOOOpa3zHas, ONpeAeEHHBIN
UHTETpaJl, HAXOJWUTh MEPBOOOpAa3HBIE AIEMEHTAPHBIX (YHKUMHA M BBIYUCIATH
uHTerpan no popmyne Herotona-JleliOnua;

HAXOJUTh IUIOLIA/IU THIOCKUX (UTYp ¥ 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpEJCTaBIIEHHE O MaTeMaTHYeCKOM MOJEIHPOBAHUN Ha TpUMEpE
coctaBieHus TudpepeHInaIbHBIX YpaBHEHUH;

pemiath MPHUKJIaJHbIE 3a7a4d, B TOM YHUCIIE COI[MAIBHO-DKOHOMUYECKOTO H
¢u3nUecKoro xapakrepa, CpeJCcTBaMi MaTeMaTHUYECKOTO aHAIN3A.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMMbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTte/ibHbIC
padoTshI padoThI pecypenr
MHOXECTBO 1€CTBUTEIIbHBIX YHCEIL.
1 Muorowiensl. PanimonanbHble ypaBHEHHS U 21 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
5 Oyukuuu U rpadpuku. CreneHHas GyHKIMS C 12
LEJIbIM IT0Ka3aTeIeM
3 Apudmernaeckuii KOpeHb N-0if CTENCHH. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenbHas pyHnkuus. [lokazarenbHble 8 1
ypaBHEHHUS
5 Jlorapudpmuueckas pyHKIUS. 18 1
Jlorapudmudeckue ypaBHeHUS
5 TpuronomeTpuueckue BIpaXKEHUs U 31 1
ypaBHEHUS
7 [TocnenoBaTeIbHOCTH U TPOTPECCHU 8
8 HenpepsiBable pynkiuu. [IpouszBoanas 20 1
9 HOBTOPGHHe, 000011IeHHEe, CUCTEMATH3 IS 3
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 6 0




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undgposbie)
n/n MPOrpaMMbl Bcero Konrporenpie  IMpakriieckue o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypeni
1 HccnenoBanue GyHKIMA ¢ TOMOIIBIO 23 1
MIPOU3BO/IHOM
2 [lepBooOpazHas 1 UHTETPAT 13 1
3 I'paduku TPUrOHOMETPHUECKUX (HYHKIIHA. 15 1
Tpuronomerpuieckrue HepaBeHCTBA
4 HppanmoHaibHbie, TOKa3aTeIbHbIC U o5 1
JorapupMHUUECKUE HEPABEHCTBA
5 HarypanbHble 1 1iensie uncia 9 0
CuCTeMBbI pallMOHATLHBIX, HPPAIIHOHAITBHBIX
6 MOKa3aTeJIbHBIX U JIOTapu(PMUIECKUX 13 1
YpaBHEHUU
7 3azauu ¢ mapaMmeTpamu 15 0
8 KommiekcHbie uncna 9 0
9 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 14 0
3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136 5 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoaunuecTBO Yacon
Ne DJeKTpoHHbIE HU(PPOBDHIE
n/ Tema ypoka Koutpo Jlata Aara oOpa3oBaTejibHbIE
Bceero JIbHbIE dbakTuvecku
1 paGoTHI H3y4YeHHUs pecypceol
1 MHOXeCTBO, Olepaluy HajJ MHOKECTBAMU U UX 1
cBoiicTBa. [lnarpammel Ditsiepa-Benna.
) [IpuMeHeHne TeopPETHKO-MHOKECTBEHHOTO 1
amnmapara JJisl pelieHus 3a1a4
Pamnonansueie unciaa. OOBIKHOBEHHEIC U
3 JECATUYHBIC IPOOU, TTPOLICHTHI, OECKOHEYHBIC 1
MIePUOIUYECKHE TpoOH
Panmonansabie ynciaa. OOBIKHOBEHHBIC U
4 JECATHYHBIE TPOOH, MPOLIEHTHI, OECKOHEYHBIE 1
NePUOANYECKHUE TPOOH
5 JleicTBuTenbHBIE YKclia. PaimonanbHbIe U 1 https://resh.edu.ru/subject/le
HMppalroHaJbHbIC YHCTIa sson/4730/start/149073/
6 ApudmeTndeckre oneparuu ¢ 1eHCTBUTEIbHBIMU 1
YUCIaMU
7 Moaynb AEHCTBUTEIBHOIO YMCIIA U €T0 CBOMCTBA 1
[TpubnmxEHHBIC BHIYUCIICHUS], IPABUIIA
8 OKPYTJICHUS, TIPUKUIKA U OTICHKA PE3yIbTaTa 1
BBIYHCIIEHUH
9 MHorousneHsl ¢ neabMu KodhGUineHTamMmu. 1
Teopema Buera
10 MHorouseHsl OT 01HOH nepeMeHHOH. Jlenenue 1



https://resh.edu.ru/subject/lesson/4730/start/149073/
https://resh.edu.ru/subject/lesson/4730/start/149073/

MHOTr'OYJIEHAa Ha MHOT'OYJIEH C OCTaTKOM. Teopema
bezy

OcCHOBHBIC MCTOBI pCIICHUA LCIIbIX U ,Z[pOGHO-

1 palrOHAIbHBIX YPABHEHUM.
12 OCHOBHBIE METO/bI PELLIEHUS LIENbIX U IPOOHO-
palOHAaIbHBIX YPABHEHUM.
13 OCHOBHBIEC METO/IbI PEIICHUS LIENBIX U IPOOHO-
palOHaIbHBIX HEPABEHCTB
14 OcCHOBHBIE METO/IbI PELLIEHUS LENbIX U APOOHO-
palMOHATIbHBIX HEPABEHCTB
15 Pemenue cucreM JIMHEHHBIX ypaBHEHUN
Marpuna cucTeMsl JINHEUHBIX YPAaBHEHHM.
16 Ornpenenurens MaTpUIlbl 2X2, €ro TeOMETPUUYECKUN
CMBICJI U CBOMCTBA; BBIUMCIIECHUE €r0 3HAYCHUS
17 Onpenenurens MaTpulbl 2X2, €ro reoMeTpUYeCKuit
CMBICIT M CBOMCTBA; BBIUMCIICHUE €r0 3HAYCHUS
18 [TpuMmeHeHne onpeaenuTes Ui PEMIEHUs CUCTEMBI
JIMHEUHBIX YPaBHEHUN
19 Pemenne npukinaaHbpIX 3aa4 ¢ HOMOIIbIO CUCTEMBbI
JIMHENHBIX YPaBHEHUN
20 Pemenue npuknaaHbIX 3a1a4 ¢ TOMOIIBK CUCTEMBI
JIMHENHBIX YPaBHEHUN
21 KonTtponbHas padora: "PannonanbHble ypaBHEHHS
1 HepaBeHcTBA. CUCTEMBI TMHEWHBIX ypaBHEHUI"
[TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS i
22 [OCJIEI0BATENLHOCTEN. METOI MaTEMAaTHUECKOI https://resh.edu.ru/subject/le
sson/4925/start/225893/
WUHIYKINH
23 MOHOTOHHBIE Y OTPaHUYEHHBIE



https://resh.edu.ru/subject/lesson/4925/start/225893/
https://resh.edu.ru/subject/lesson/4925/start/225893/

MoCIieI0BaTeNbHOCTH. VicTopus aHanmn3a
OECKOHEYHO MaJIbIX

BeckoneuHo yOpIBaromasi reoMeTpudecKas

24
nporpeccust
o5 CyMMa 0eCKOHEUYHO yOBIBAIOIIEH r€OMETPUUECKON
IPOrPECCUU
26 JIMHENHBIN ¥ SKCHOHEHUMAIIbHBIN pocT. YHuclo e.
®opMyia CI0KHBIX TPOLIEHTOB
97 JIMHENHBIN 1 SKCIOHEHUMANIbHBIN pocT. Huco e.
dopmyiia CIOKHBIX TPOLIEHTOB
28 Hcnons3oBanue GOpMyIibl CIOKHBIX TPOLEHTOB https://resh.edu.ru/subject/le
JUISL pellieHUs 3aa4 IPUKIIAHOTO XapaKTepa. sson/5223/start/326717/
29 Hcnons3oBanue nporpeccuu st pelieHust
peanbHBIX 3a/1a4 MPUKIAAHOTO XapaKkTepa
30 Apudmernueckuii KOpeHb HaTYypaTbHON CTEIICHH U https/://rg;fll.edl:/;ulzsubiztjct/le
€ro CBOMCTBA sson/5498/start/27254
31 ApudmeTndeckuii KOpeHb HaTypaTbHOU CTEICHH U
€ro CBOMCTBA
39 [IpeobpazoBaHus YMCIOBBIX BBIPAKEHUH,
COJIepXKaIIiX KOPHHU.
33 [TpeoOpa3oBaHs YHCIOBBIX BBIPAKECHUIA,
COJIepXKaIIiuX KOPHH.
34 CreneHs ¢ pallMOHATIBHBIM U I€UCTBUTEIbHBIMU https/://resf;.edl:/.ru/subi(jctlle
[0Ka3aTeIsIMU U €€ CBOMCTBA. sson/4729/start/159013
35 CreneHs ¢ pallMOHATBHBIM U IHCTBUTEIIBHBIMU
ITOKa3aTeJsIMU U €€ CBOWCTBA.
36 CreneHs ¢ pallMOHAIBHBIM U I€WCTBUTEIbHBIMU

OKa3aTeIIMH U €€ CBOUCTBA.



https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5223/start/326717/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/5498/start/272542/
https://resh.edu.ru/subject/lesson/4729/start/159013/
https://resh.edu.ru/subject/lesson/4729/start/159013/

[IpeoOpazoBaHust YMCIOBBIX BHIPAKEHUH,

37 CoJepKalUX CTETIECHHU.
38 Crenennas GyHKIHs, €€ CBOMCTBA U rpaduK. hups./iresh.eou.ruisubjectile
sson/5540/start/327000/
39 Crenennas GyHKIHsI, €€ CBOWCTBA U IpaduK.
40 OyHKIHS, CrIOcoObI 3aaHus GyHKIHH. B3aumMHO
obparabie pyHkun. Kommosumust GyHKIU
41 I'paduk Gyakmmu. SnemMeHTapHbBIC
npeoOpazoBanus rpapukoB GyHKINUN
OO6nacTp ornpeneneHuss 1 MHOXKECTBO 3HaUCHHH
42 ¢byukuun. Hynu dyaknuu. [Ipomexytku
3HAKOIOCTOSIHCTBA (DYHKIIMH.
43 UYérnsie n HeuéTHBIC GyHKIMU. [leproanueckue
¢ynkuuu. [IpoMexyTKu MOHOTOHHOCTH (DYHKITUH
44 Maxkcumymbl 1 MUHUMYMBI QyHKIMH. Hanbomnbinee
¥ HauMeHbIIlee 3HaueHne (yHKIIMN Ha TPOMEXKYTKE
45 JluneitHasi, kBaapaTHuHas U APOOHO-TMHEHHAS
byHKIIUHN
46 DeMEHTapHOE UCCIIEeI0BAaHUE U TIOCTPOCHHE
rpadukoB 3TuX QyHKUINN
47 DeMeHTapHOe UCCIIeI0BaHUEe U ITOCTPOCHUE
rpadukoB 3TuX GyHKUINN
48 Wppannonanbubie ypaBHeHNU. OCHOBHBIE METOBI https://resh.edu.ru/subject/le
pELICHU UPPALMOHAIBHBIX YPaBHEHUI sson/5569/start/159263/
49 Hppannonansable ypaBHeHUS. OCHOBHBIE METO/IBI
pelIeHNs] UPPAIMOHATBHBIX YpaBHEHHH
50 Uppanmonansuelie ypaBHeHusi. OCHOBHbBIE METO/IbI

pELICHHS UpPalMOHATIbHBIX YPABHEHHI



https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5540/start/327000/
https://resh.edu.ru/subject/lesson/5569/start/159263/
https://resh.edu.ru/subject/lesson/5569/start/159263/

PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

>1 UppalMOHATIBHBIX YPaBHEHUN
59 PaBHOCUIIBHBIE TIEPEXO/IBI B PELLIEHUT
UPPALMOHATIbHBIX YPABHEHUM
53 PaBHOCHIIBHBIE ITEPEXObI B PEILICHUH
UppaLMOHATIBHBIX YPaBHEHUN
54 PaBHOCUIIBHBIE TIEPEXO/IBI B PEILIEHUU
UppaLMOHATIBLHBIX YPaBHEHUN
CgoiicTBa u rpaduk KOpHS N-0if CTENIEHN KaK
55 (GYHKIIMM 00paTHOM CTENICHHU ¢ HATypPaIbHBIM
[OKa3areieM
KonTponbnas pabota o teme "CBoiicTBa 1 rpaduk
56 KOpHs N-oii cTenenu. VppalroHaibHble
ypaBHeHUA"
57 [oka3zatenpHast GpyHKIMS, €€ cBOiicTBa U rpaduk fttpsjiresh.edu.rLisubjectile
sson/3841/start/225573/
58 [TokazarenpHas QpyHKuMs, €€ CBOMCTBA U IrpaduK
59 Hcnonb3oBanue rpaduka GyHKINUN AT peIIeHus
ypaBHEHUU
60 Wcnonb3oBanue rpaduka QyHKINUU U1 pelIeHUs
yYpaBHEHUU
61 [TokazarenbHble ypaBHEeHUSI. OCHOBHBIE METO/IbI https://resh.edu.ru/subject/le
peleHus OKa3aTeNbHbIX YPABHEHUN sson/5627/start/159321/
62 [Toka3arenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI
peIIeHNs OKa3aTeNbHbIX YPaBHEHNN
63 [ToxazarenbHble ypaBHEHUSI. OCHOBHBIE METO/IbI
pEellIeHNUs IOKa3aTeNbHbIX YPAaBHEHNN
64 KonTponbnas pabota no teme "llokazaTenbHas



https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/3841/start/225573/
https://resh.edu.ru/subject/lesson/5627/start/159321/
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¢ynkuus. [TokazarenbHbie ypaBHeHUS .

https://resh.edu.ru/subject/le

65 Jlorapudm uucna. CoiicTBa jgorapudpma sson/5753/start/272574/
66 Jlorapudm uucna. CoiicTsa gorapudma
67 Jlorapudm umncna. CoiicTBa jJorapudpma
68 JlecaTu4HbIE U HATYypaJIbHBIE JTOTapH(PMbI fttps.jiresh.edu. ruisubjectfle
sson/3823/start/198625/
69 JlecaTu4HbIE U HATypaJIbHBIE JTOTApH(PMBI
70 [TpeoOpazoBaHue BbIpAKESHHI, COIEPIKAITIX
JorapuhMbl
7 [Ipeobpa3oBanue BbIpakeHUH, coaepKalux
JorapupMbl
79 [Ipeo6pa3oBanue BbIpaxxeHU, CoAepKALIUX
J0rapuQMbI
73 Jlorapudmuueckas GpyHKIUA, €€ CBOWCTBA U https://resh.edu.ru/subject/le
rpaduk sson/3834/start/198687/
74 Jlorapudmmueckas pyHKuusA, €€ CBONUCTBA U
rpaduk
75 Ucnonp3oBanue rpaduka QyHKINUU U1 pelIeHUs
ypaBHEHUH
76 Hcnonb3oBanue rpaduka GyHKINN AT peIIeHus
yYpaBHEHUU
77 Jlorapudmuueckue ypaBaenusi. OCHOBHBIC METOIbI https://resh.edu.ru/subject/le
pelIeHNs JorapuPpMUUECKUX ypaBHEHUH sson/4732/start/198842/
78 Jlorapudmuueckue ypaBHeHus1. OCHOBHBIE METO/IBI
perreHus JorapupMUIECKUX YpaBHEHHN
79 Jlorapugmuueckue ypaBHeHUsl. OCHOBHBIE METObI

peleHns JorapupMUUECKUX ypaBHEHUH



https://resh.edu.ru/subject/lesson/5753/start/272574/
https://resh.edu.ru/subject/lesson/5753/start/272574/
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PaBHOCWIIBHBIE ITEPEXO/IBI B PELICHUU

80 .
Jorapu(pMUUECKUX ypaBHEHHM
81 PaBHOCHIIBHBIE TTEPEXO/IbI B PELICHUU
norapu(pMHUECKUX YpaBHEHHHA
82 KoHntposnbnas padora mo teme "Jlorapudmuaeckas
dbynakuus. Jlorapudmudeckue ypaBHeHH" .
83 Paagnannas mepa yrna. [IoBOpOT TOUKM BOKPYT https://resh.edu.ru/subject/le
Hayaja KOOpAuHaT. sson/4733/start/199150/
84 Panuannas mepa yria. [1IoBopoT TOUkH BOKpYT
Hayajia KOopArHarT.
85 CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIOBOI'O https://resh.edu.ru/subject/le
aprymeHra sson/6019/start/199181/
86 Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC YHCIIOBOT'O
aprymeHTa
87 3HaKU CHUHYCa, KOCUHYCA U TaHTeHCa. https:rest e.ruisubizctle
sson/3863/start/327031/
88 3aBUCUMOCTbh MEXAY CHHYCOM, KOCUHYCOM U https://resh.edu.ru/subject/le
TaHT'€HCOM OJIHOTO M TOI'O XK€ yria. sson/3876/start/199243/
89 OcCHOBHBIE TPUTOHOMETPUYECKUE TOXKIECTBA.
90 OCHOBHBIE TPUTOHOMETPUUYECKHE TOXKAECTBA.
01 CHHYC, KOCHHYC TAHTEHC YITIOB a 1 -2, https://resh.edu.ru/subject/le
sson/4735/start/199274/
92 DopMyITH COMKeHHS https://resh.edu.ru/subject/le
sson/4734/start/199305/
93 CuHyc, KOCHHYC ¥ TaHT€HC JIBOMHOTO yrJa. ltps.Jresh.egu.iuisubjectle
sson/3489/start/292739/
94 CuHyc, KOCHHYC ¥ TAHT€HC JIBOWHOTO yTJIa.
95 CuHyc, KOCHHYC M TaHT€HC MTOJIOBUHHOTO YTJIa. https://resh.edu.ru/subject/le
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sson/3887/start/199367/

96 CuHyC, KOCHHYC U TAaHT€HC TIOJIOBUHHOTO yTJIa.
97 DOpMY/TE HPUBEICHHS. https://resh.edu.ru/subject/le
sson/3490/start/199398/
98 DopMyIbl IPUBEICHUS.
99 CymmMma u pazHocTh cuHycoB. CymMa U pa3HOCTh https://resh.edu.ru/subject/le
KOCHHYCOB. sson/4238/start/107826/
100 CyMmMma 1 pazHOCTh cuHYCOB. CymMMa U pa3HOCTh
KOCHHYCOB.
101 APKKOCHUHYC YHCJIOBOTO apryMeHTa. Y paBHECHHE https://resh.edu.ru/subject/le
COS X = a. sson/6317/start/199681/
102 ApPKKOCHUHYC YHCJIOBOTO apryMeHTa. Y paBHECHHE
COS X = a.
103 ApKCHHYC YHCIIOBOTO apryMeHTa. Y paBHEHHE SiN X https://resh.edu.ru/subject/le
=a. sson/4736/start/199743/
104 APKCHHYC YHCIIOBOTO apryMeHTa. Y paBHEHHUE Sin X
=a.
105 ApKTaHT€HC YUCIIOBOTO apryMeHTa. Y paBHeHue g https://resh.edu.ru/subject/le
X = a. sson/4737/start/199804/
106 Peienne npocTenimmx TpPUroHOMETPUIECKUX https://resh.edu.ru/subject/le
YpaBHEHUM. sson/6314/start/199928/
107 Pemienne TpuroHOMETpUYECKUX YPaBHEHUM. https://resh.edu.ru/subject/le
YpaBHeHuUs1, CBOAALIMECA K KBaAPaTHBIM. sson/6320/start/200020/
108 Pemenne oqHOPOAHBIX TPUTOHOMETPUUECKUX
yYpaBHEHUH MEPBOM CTENIEHU.
109 Pemienne TpuroHoMeTpUUECKUX YpaBHEHUN
METO/IOM BBEJEHUS BCIIOMOTATEIbHOIO yria.
110 Pemienne TpuroHOMETpUYECKUX YPAaBHEHHUI,
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UCTIOJB3YSl METO/I PA3JIOKEHUS] HA MHOXKHTEIIH.
Perienue HeOTHOPOIHBIX TPUTOHOMETPUUYECKUX
111 ypaBHEHUII IEPBOW CTEIICHU OTHOCHUTEIILHO SINX 1 1
COSX.
112 Pemenre TpuroHoMeTpUYECKUX YpaBHEHUM 1
KonTtponbHas pabora o Teme
113 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 1 1
TPUTOHOMETPUUYECKUE YpaBHEHHS"
114 HenpeprsiBHbIE QYHKIINN U UX CBOICTBA 1
115 Touka pa3pbiBa. ACUMITOTHI TpaduKoB QyHKIIUH 1
116 CBoiicTBa (hyHKIMI HETPEPHIBHBIX HA OTPE3Ke 1
117 CaoticTBa (hyHKIMIT HETIPEPHIBHBIX HAa OTPE3Ke 1
118 Meroa MHTEPBAJIOB Ul pELIEHUS HEPABEHCTB 1
119 Metoa HHTEPBAJIOB ISl PEIICHUST HEPAaBEHCTB 1
120 MeTto1 MHTEPBAJIOB JUIsl pELIEHUS] HEPABEHCTB 1
121 [TprMeHeHMEe CBOWCTB HEMTPEPBIBHBIX (YHKLUHN IS 1
peleHus 3a1a4
122 [IpumeHeHne cBONCTB HEMPEPHIBHBIX (HYHKIUH [ 1
peleHus 3a1a4
123 [lepBas u BTOpast Npou3BOAHBIE PYHKIINH 1
124 Omnpenenenne, reOMETPUIECKUI CMBICIT 1 https://resh.edu.ru/subject/le
MIPOU3BOJHOMN sson/4923/start/200980/
125 Onpenenenne, GU3NIECKUN CMBICT TIPOU3BOTHON 1
126 TTpOW3BOIHA CTEMCHHOM (yHKIIAI. 1 https://resh.edu.ru/subject/le
sson/4922/start/201042/
127 IIpounsBoHas cyMMLI,V IIPOU3BEIECHUS, YACTHOTO U 1 https://resh.edu.ru/subject/le
KOMITO3MIINHU (DYHKIIAH sson/3954/start/201011/



https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4923/start/200980/
https://resh.edu.ru/subject/lesson/4922/start/201042/
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[IpousBoaHas cyMMBl, IPOU3BENCHHUS, YACTHOTO U

128 y 1
KOMITO3UITUH (DYHKITHI
129 [IpousBoHAS CyMMBI, IPOU3BEICHHS, YACTHOTO U 1
KOMITO3UIIUH (DYHKITHIA
130 [Ipou3BoaHbIE AIIEMEHTAPHBIX (HYHKIIUN 1 hutps. fresh.edu.ru/subject/le
sson/6114/start/201073/
131 [Tpou3BoIHBIE 3JIEMEHTAPHBIX (QYHKIIHI 1 hups.jiresh.eou.ruisubjectile
sson/6114/start/201073/
132 VYpaBHeHHe KacaTeabHOU K rpaduky GyHKINUN 1 :;Lpnsl:égsZ?S'f:rl:/';%/f:gzct/Ie
133 KonTponbhas pavl60Ta no Teme "[IpousBoaHas u e€ 1
F€OMETPUUYECKUI cMbICHT".
134 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHui: "YpaBHeHus"
135 [ToBTOpeHnue, 0000IIeHUE, CUCTEMATH3AIHS 1
3HaHui: "OyHKuKUN"
136 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136



https://resh.edu.ru/subject/lesson/6114/start/201073/
https://resh.edu.ru/subject/lesson/6114/start/201073/
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11 KJIACC

KoauuecTBO yacoB

Ne DJeKTpOHHbIE HU(PPOBbIE
n/ Tema ypoka Koutpo Jarta Aara oOpa3oBaTejibHbIE
Bcero JIbHbIE dakTuyecku
1§ paGoTHI H3y4YeHHUs pecypcenl
1 [IprMeHeHne MpON3BOIHOMN K UCCIEA0BAHUIO 1 https://resh.edu.ru/subject/le
(GyHKIMI HA MOHOTOHHOCTb U 3KCTPEMYMBI sson/3966/start/201135/
5 [IpruMeHeHue nporu3BOJHON K UCCIIEA0BAHUIO 1 https://resh.edu.ru/subject/le
(GYHKIMIA Ha MOHOTOHHOCTb M SKCTPEMYMBI sson/3987/start/273810/
3 [Ipumenenue npor3BOIHON K UCCIIET0BAHUIO 1
GbyHKIMI HA MOHOTOHHOCTB M 9KCTPEMYMBbI
4 [Ipumenenue npou3BOIHON K UCCIIET0BAHUIO 1
(GyHKIMI HA MOHOTOHHOCTb M 3KCTPEMYMBbI
5 [TpumeHeHne mpOU3BOHON K UCCIIEI0BAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
5 [IpumeHneHne Mpou3BOIHON K HCCIIEI0BAHUIO 1
(GyHKLIUH HA MOHOTOHHOCTb U AKCTPEMYMBI
7 Haxoxaenne HanOOIBIIEro ¥ HaUMEHBIIIETO 1 https://resh.edu.ru/subject/le
3HauEHUs HEMPEPHIBHON (PYHKIIMU HA OTPE3KE sson/6115/start/36346/
3 HaxosxneHne HauOoJbIIero 1 HAMMEHBIIETO 1
3Ha4YeHUs HEMPEPbIBHON (PYHKIIMHN HA OTpE3Ke
9 Haxoxnenne HanOobIIero 1 HANMEHBILETO 1
3HAaYeHUs HEMPEPbIBHON (PYHKIIUN HA OTpE3Ke
10 Haxoxnenre Haubob11ero 1 HaMMEHbIIEro 1
3HAa4YEHUs HETIPEPHIBHOM (DYHKIIMU HA OTpe3Ke
1 HaxoxeHre HanOobIIero 1 HAaMMEHbIIETO 1

3Ha4YeHUs HEMPEPbIBHON (PYHKIIUHN HA OTpE3Ke
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HaXO)KI[eHI/Ie HanOOJIBIICT0 ¥ HAUMEHBIIIETO

12 3HA4YEHUs HENPEepPhIBHOM (QYHKIIMM Ha OTpe3Ke

13 [IprMeHeHne MPON3BOIHOM JIs HAX 0K ICHUS https://resh.edu.ru/subject/le
HAaWJIYYIIEro PEUICHUS B IPUKIAJIHBIX 3a1a4ax sson/6195/start/225651/

14 [TprMeHeHne NPOU3BOIHOMN JIs1 HAXOXKAECHUS
HAWIYYIllero pelieHus B IPUKIAIHbIX 3aJa4ax
[IpumeHeHre npOU3BOIHOM ISl ONPEAECIICHUS

15 CKOpPOCTH M YCKOPEHHUs Ipoliecca, 3aJaHHOT0
dbopmymnoit unu rpadpukom
[IprMeHeHne Mpou3BOIHON AJIs OIIPENEIICHNUS )

16 CKIZ)pOCTI/I u YCKI())peHI/If Hpouﬂecca, SI:J.III:lHHOFO https: fresh.edu.ru/subjectile

sson/6116/start/273928/

dbopMyIoi uiu rpaduKoM

17 Kommosmis dyHkimii https://resh.edu.ru/subject/le

sson/4016/start/225682/

18 Komnoszumus ¢pyHkimii

19 Komnosunus ¢pyHkmumit

20 FeOMeTpI/IquIEHe 00pa3bl ypaBHEHUI Ha
KOOpPJMHATHOM TIOCKOCTH

21 FGOMeTpI/I‘-IGCIfI/Ie o0Opa3bl ypaBHEHUI Ha
KOOpPJMHATHOM IJIOCKOCTH

22 Ypoku 000011eHs U cUcTeMaTU3aluy 3HaHUH

93 Konrtponbnas pabora Nel: "MccnenoBanue
(GYHKLHUH C TOMOIIIBIO TPOU3BOIHOM"

24 [TepBooOpazHas, OCHOBHOE CBOMCTBO https://resh.edu.ru/subject/le
MepBOOOPaA3HBIX sson/4924/start/225713/

o5 [TepBooOpa3HbIe IeMEHTAPHBIX (PYHKIHIA. https://resh.edu.ru/subject/le
ITpaBuiia HaX0XKJEHUS IEPBOOOPA3HBIX sson/3993/start/225744/

26 [TepBoOOpa3HbIE IIEMEHTAPHBIX (HYHKIIHH.
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[IpaBuna Hax0XIEHUS IEPBOOOPAZHBIX

27 Nurterpan. 'eomeTprdecKkuii CMBICT HHTErpaJia

28 Beluncnenue onpenenéHHoro MHTerpaia 1o
dbopmyne Hetotona-Jleitoaua

29 Bpluucnenue onpenenéHHoro MHTerpaia 1o
dopmyne Herorona-Jleitbnuia

30 [IpumeHeHnue uHTErpaia 111 HaX OKIACHUS https://resh.edu.ru/subject/le
IomIaied WIocKux Guryp sson/6117/start/225775/

31 [Ipumenenue nHTerpana s HaxXoXKIAEHUsI 00bEMOB https://resh.edu.ru/subject/le
reOMETPUUYECKUX TEN sson/4037/start/269550/

32 [Tpumeps! pemennii mudepeHraITbHbIX https://resh.edu.ru/subject/le
ypaBHEHUI sson/4926/start/225841/

33 HpI/IMepLIupeI_HeHI/Iﬁ T epeHIaIbHbIX
ypaBHEHUH
MaremaTrueckoe MOJEINPOBAaHUE PEaJIbHbBIX

34 MIPOLIECCOB € MOMOIIIBIO AU(depeHIInaTHHBIX
yYpaBHEHUNU

35 Ypoxk 000011IeHNS U CHCTeMaTH3allui 3HAHU N

36 Konrtponsnas paboraNe2: "IlepBooOpasnas u
uHTerpan”

37 Tpuronomerpuueckue GyHKIMH, UX CBONCTBA U https://resh.edu.ru/subject/le
rpaduku sson/6111/start/200545/

38 Tpuronomerpuyeckue GyHKIMH, UX CBOWCTBA U https://resh.edu.ru/subject/le
rpaduxu sson/3923/start/200607/

39 Tpuronomerpuueckue GyHKIUHU, UX CBOICTBA U https://resh.edu.ru/subject/le
rpaduku sson/4920/start/200702/

40 Tpuronomerpuyeckue GyHKIMH, UX CBOUCTBA U https://resh.edu.ru/subject/le

rpaduxu

sson/5570/start/200795/
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https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/4920/start/200702/
https://resh.edu.ru/subject/lesson/5570/start/200795/
https://resh.edu.ru/subject/lesson/5570/start/200795/

Tpuronomerpuieckue GyHKIUHU, UX CBOMCTBA U

https://resh.edu.ru/subject/le

41 rpaduku L sson/3943/start/200825/

42 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPY>KHOCTH

43 OT60p KOpHEH TPUTOHOMETPUUECKUX YPaBHEHUN C 1
HOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

44 OT060p KOpHEN TPUTOHOMETPUUECKUX YPABHEHUH C 1
HOMOILBIO TPUTOHOMETPUYECKOH OKPYKHOCTH

45 OT60p KOpHEN TPUTOHOMETPUUECKUX YPAaBHEHUH C 1
MOMOIIBIO TPUTOHOMETPUIECKOH OKPYKHOCTH

46 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1

47 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

48 Pemienne TpuroHOMeTpUYECKUX HEPABCHCTB 1

49 Pemienne TpuroHOMETpUYECKUX HEPABEHCTB 1

50 Ypok 000011IeHHS U CUCTEeMAaTH3alluKi 3HAHUH 1
KonTpoabnas padoraNe3: "['paduxu

51 TPUTOHOMETPUUYECKUX (YHKLUH. 1
Tpuronomerpuyeckue HepaBeHCTBA"

59 OCHOBHBIE METO/IbI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

53 OCHOBHBIE METO/IbI pEeIIEHUS TOKA3aTEeIbHBIX 1
HEPaBEHCTB

54 OCHOBHBIEC METO/IBI PEIICHUS TIOKA3aTEIIbHBIX 1
HEPaBEHCTB

55 OCHOBHBIEC METO/IBI PEIICHUS TOKA3aTEIbHBIX 1
HEPaBEHCTB

56 OCHOBHBIE METO/IbI pelIeHUs Jorapu(pMUIECKUX 1



https://resh.edu.ru/subject/lesson/3943/start/200825/
https://resh.edu.ru/subject/lesson/3943/start/200825/

HEPABEHCTB

OcHOBHBIE METO/IbI PEIIEHUs JTOrapuHMUIECKUX

o7
HEPABEHCTB

58 OCHOBHBIE METO/IbI peIlIeHUs JIorapu(HPMUIECKUX
HEPABCHCTB

59 OCHOBHBIE METO/IbI pEeIICHUS JTOTapu(PMUIECKUX
HEPABEHCTB

60 OcHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

61 OcHOBHBIE METO/IBI PELLIEHUS UPPALIMOHATIBHBIX
HEPABEHCTB

62 OCHOBHBIE METO/IbI PELLIEHUS] UPPALUOHATIBLHBIX
HEPABEHCTB

63 OcHOBHBIE METOIBI PELLIEHUS UPPALMOHATIBHBIX
HEPABEHCTB

64 I'paduueckue MeTOIb! PELIeHNs UPPALMOHATIBHBIX
yYpaBHEHUNU

65 I'padmueckue meTob! peneHus: UppaoHaIbHbIX
ypaBHEHUH

66 ['paduueckue MeTO/IbI pelIeHNs TOKAa3aTeNbHbIX
yYpaBHEHUHU

67 I'padrueckue MeTO bl pelIeHNs TOKa3aTeIbHbBIX
HEPABEHCTB

68 ['padmyeckue METOABI pelIeHHs JTOTapU(PMUIECKUX
ypaBHEHUU

69 I'padmueckue MeTo bl peleHNs J0rapuPpMUIECKIX
HEPABEHCTB

70 ['padmyeckue METOABI pelIeHHs JIOTapU(PMUIECKUX




HEPABEHCTB

['padmyeckue METOABI peLICHHS TOKA3aTEIbHBIX U

71 . 1
norapu(pMHUECKUX YpaBHEHHMA

79 ['padpuaeckue METOIBI pelIeHUs MOKa3aTEIbHBIX U 1
Jorapu(pMUIECKUX YpaBHEHUN

73 I'paduueckue METOBI pelIeHUs TTOKA3aTEIbHBIX U 1
norapu(pMHUECKUX HEPABEHCTB

74 ['padpraeckue MeTOIBI pelIeHUs MOKa3aTEIbHBIX U 1
norapupMHUECKUX HEPABEHCTB

75 Ypok 000011IeHNS M CUCTEeMAaTH3alluKi 3HAHUH 1

76 Kontponsnast padoraNe4: "HppannoHansHsie, 1
noKa3arteJbHbIe U JorapudMudeckne HepaBeHCcTBa"

77 HarypanbHble u nensie yrcna 1

78 Harypanbnsle u niensie yucna 1

79 [IpuMeHeHne MPU3HAKOB JACITMMOCTH IEIBIX YHCEIT 1

80 [IpumeHeHne NpU3HAKOB AETUMOCTHU LENbIX YUCEI 1

81 [TpumeHeHne MPU3HAKOB AETUMOCTH IENbIX YHCEeI: 1
HOJ/I u HOK

82 [TpumeHeHne MPU3HAKOB AETUMOCTH IIENIBIX YHCEeI: 1
HOJI m» HOK

83 [TpumeHeHre TPU3HAKOB JCTUMOCTH TEJIBIX YHCEIT: 1
OCTaTKH 110 MOJTYJTIO

84 [IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX YHCEI: 1
OCTaTKH 110 MOJTYJTIO
[IpumeHeHne MPU3HAKOB AETUMOCTH IENBIX YHCEI:

85 anroput™ EBKinaa s pemenus 3a1ad B [eNbIX 1

quciaax




86

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCHIIbHBIE CUCTEMBI U CUCTEMBI-CII€ACTBUS

87

88

CucreMa 1 COBOKYITHOCTb ypaBHEHUI.
PaBHOCUIIBHBIE CUCTEMBI U CUCTEMBI-CIIEICTBUS

OcCHOBHBIE METOJIbI PEILICHUSI CUCTEM U
COBOKYITHOCTEH pallMOHAIbHBIX YpaBHEHUN

89

OCHOBHBIE METO/IbI PEIICHUSI CUCTEM U
COBOKYITHOCTEW MPpallMOHANILHBIX ypaBHEHUI

90

91

OcHOBHBIE MCTOABI pCICHUA CUCTCM U
COBOKYITHOCTEW IOKAa3aTEIbHbIX YPABHEHUI

OCHOBHBIE MCTOJbI PCHICHUA CUCTEM H
COBOKYHHOCTGI‘;I IIOKa3aTCJIbHBIX ypaBHeHI/Iﬁ

92

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIoTapu(h)MUIECKUX YpaBHEHUI

93

94

95

96

OCHOBHBIE METO/IbI PELLIEHUSI CUCTEM U
COBOKYITHOCTEH JIorapu(PMUUYECKUX YpaBHEHHM

[IpuMeHeHre cucTeM K pelIeHUuI0 MAaTEMAaTUYECKIX
3a/1a4 U 3a/1a4 U3 pa3uYHbIX 00JIacTeil HAyKu U
peabHOM KU3HU, UHTEPIIPETALINS MOTYUYEHHBIX
pe3yNbTaToB

[IpuMeHeHre cucTeM K pelIeHUuI0 MAaTEMAaTUYECKIX
3a/1a4 U 3a/1a4 U3 pa3UYHbIX 00JIacTeil HayKu U
peabHOM KU3HU, UHTEPIIPETALIUS MOTyUYEeHHBIX
pe3ynbTaTOB

IIpuMeHeHne HEpaBEHCTB K PELICHUIO
MaTeMaTUYeCKUX 3a/1a4 U 3aJ1a4 U3 Pa3In4HbIX
o0acTeil HayKH U peanbHOM KU3HH,
UHTEPIIPETALMA TIOJIyYEHHBIX PE3yJIbTaTOB




97 Ypok 00001IeHNS U CUCTeMAaTU3alluK 3HAHUH 1
Kontponbnas paboraNe5: "CucremMbl

98 palMoHaNBHBIX, UPPAIIMOHATIBHBIX MTOKA3aTEIbHBIX 1
U JIorapu()MUUECKUX ypaBHEHHA"

99 PanmoHansHbIe ypaBHEHHS C TapaMeTpaMu 1

100 PannonanbHble HEpaBEHCTBA € TapaMeTpaMu

101 PanroHanpHbIE CHCTEMBI C TTapaMeTpaMu 1

102 WppanmonansHbie ypaBHEHUS, HEPABEHCTBA C 1
napameTpamu

103 HpparmoHanbHble CUCTEMBI C ITapaMeTpaMu 1

104 [Toka3arenbHblC ypaBHEHHsI, HEPABEHCTBA C 1
napameTpamu

105 [loka3zarenbHble CUCTEMBI C TApaMETPaMu 1

106 Jlorapugmuueckue ypaBHEHHs, HEPABEHCTBA C 1
napameTpamu

107 Jlorapudmuueckue CUCTEMBI C MapaMeTpaMu 1

108 TpuronomeTpruyeckue ypaBHEHHS C TapaMeTpaMu 1

109 TpuronomeTpruyeckrue HepaBeHCTBA C MapaMeTpaMu 1

110 TpuronomeTpruyeCcKue CUCTEMBI C TapamMeTpaMu 1
[TocTpoeHue u uccne0BaHNE MaTEMAaTHYECKUX

111 MOJIEJIEH pealIbHBIX CUTYallUii C TTOMOILBIO 1
YpaBHEHMH ¢ mapameTpaMu
[TocTpoeHne U Hccne0BaHNE MaTEMATHIECKIX

112 MOJIEJIEH PEAIbHBIX CUTYALMI C TOMOIIBIO CUCTEM 1
YpaBHEHMI ¢ MapameTpaMu

113 [TocTpoenne U Bccne0BaHNE MaTEMATHIECKIX 1

MOJIETIEN PeabHBIX CUTyalluid C MOMOIIBIO CUCTEM




YPaBHEHHUH C IapaMeTpaMHu

KomruiekcHbie uncia. Anredpandeckas u

114 TpUroHOMeTpHuUecKasi (pOpMbI 3arnucu
KOMIUIEKCHOTO YHCIIa
KomruiekcHbie uncia. Anredbpandeckas u

115 TPUTOHOMETpUYECKast (POPMBI 3aITUCH
KOMILJIEKCHOT'O YHCIIa

116 Apudmernueckre onepanuy ¢ KOMIICKCHbIMU
YHCcIaMU

117 Apudmerndeckre onepanu ¢ KOMILTICKCHBIMU
yHuCcllaMu

118 N300pakeHre KOMIUIEKCHBIX YUCEN Ha
KOOPJIMHATHOM MJI0CKOCTH

119 N306pakeHne KOMIJIEKCHBIX YKCEN Ha
KOOPJIMHATHOM MJI0OCKOCTH

120 ®opmyna Myaspa. KopHu N-oi crenenu u3
KOMIUIEKCHOTO YHCIIa

121 ®opmyna Myaspa. Kopau n-oii crenenu u3
KOMIUIEKCHOTO YHUCJIa

122 [IpumeHeHne KOMITIEKCHBIX YHCEN JUIsl pelIeHUs
(GU3NYECKUX U TEOMETPUUYECKHX 3a7a4

123 [ToBTOpeHnue, 060061IeHNE, cCUCTEeMaTH3aus
3HaHuil: "YpaBHEHH"

124 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs
3HaHui: "YpaBHeHus"

125 [ToBTOpEeHme, 0000IIEHNE, CUCTEMATH3AIIHS
3HaHui: "YpaBHeHus. Cucremsl ypaBHeHUN"

126 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AIUS




3Hanuii: "HepaBeHncrsa"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

127 1
3HaHuii: "HepaBencrtna"

128 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3 A 1
3HaHuii: "HepaBencrpa"

129 [ToBTOpeHnue, 06001IeHNE, CHCTEMATH3AIUS 1
3Hanuii: "lIponsBoaHas u €€ npuMeHeHue"

130 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3Hanuii: "lIponsBoaHas u €€ npumeHneHue"

131 [ToBTOpenue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3Hanuii: "[IpousBonHas u e€ npumenenue"

132 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 1
3HaHuii: "MHTerpan u ero npumeHenue"

133 [ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 1
3HaHui: "OyHkun"

134 [ToBTOpeHue, 06001IeHNE, CUCTEeMaTH3aIUs 1
3HaHui: "OyHkIUn"

135 [ToBTOpeHue, 0600IIEHNEe, CUCTEMATHU3AIIHS 1
3HaHui: "OyHKuun"

136 [ToBTOpeHue, 06001IeHNE, cCUCTEeMaTH3aIUs 3HAHUI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 136







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Marematuka: airedpa 1 Hayajla MaTeMaTUYECKOTO aHalln3a, reoMeTpus. Anredpa
U Hayasla MaTeMatuyeckoro ananuza 10-11 knaccsl: yue0. ayig 061eoopa3oBar.
opraHuzanuii: 0a30BbIit 1 yrayos. yposau/ LA, AnmumoB u ap.-u3a.-M.:
[Ipocsemenne, 2020r.

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

Marematuka: anredpa 1 HayaJla MaTeMaTUYECKOTo aHalln3a, reoMeTpus. Anredpa
U Hayasia MateMatuyeckoro ananuza 10-11 kmaccsl: yue. ayis 061eoopas3oBar.
opranu3anuii: 6a3oBbii U yriy6:. yposau/ II.A. AnumoB u ap.-u3a.-M.:
[Ipocsemienne, 2020r.

Anre0pa 1 Hauaja MaTEMaTHYECKOTO aHAIKM3a. MeToInYecKue peKoOMEeHJaIluu
10-11 xmaccer. Depopora H.E., uzn.-IIpocsemenne,2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
HUHTEPHET

ouobmmoreka [{OK

https://resh.edu.ru/
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