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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Asredpa W Hayajla MaTeMaTHYECKOIO aHaIu3a» SIBISIETCA
OJHUM M3 HauboJiee 3HAUMMBIX B IPOrpaMMe€ CpPEJHEro o0Iero oOpa3zoBaHMS,
MMOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTeUnBACT MHCTPYMEHTAJIBHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KypCOB, a C IPYroi CTOPOHBI, (hopMUpYET
JIOTHYECKOE M aOCTPAKTHOE MBIIUIEHUE O0y4aroluXcs Ha YpPOBHE, HEOOXOAMMOM
JUIsL OCBOECHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTU U JIPYTHX
JUCIMIUIMH. B paMkax AaHHOro y4yeOHOro kKypca oOydaroliuecs OBJIAQJEBAIOT
YHHUBEPCAJbHBIM S3BIKOM COBPEMEHHON HayKH, KOoTopas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTu4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaIW3a 3aKja/(bIBacT
OCHOBY JJI1 YCIEUIHOIO OBJIQJICHUs] 3aKOHaMU (U3MKH, XHUMHUH, OHOJIOTHUH,
MOHUMAaHUs1 OCHOBHBIX TEHJICHLIMHA pPa3BUTUSI 3KOHOMUKHU U OOILIECTBEHHOM KU3HU,
MO3BOJISIET OPHEHTUPOBATHCS B COBPEMEHHBIX LHUMPPOBBIX M KOMIBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIIOJIb30BATh UX Ui JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpemsi oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSIMU anreOpbl M MaTEMaTHYECKOro aHall3a pa3BUBAET
YMEHUE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh HCTHUHHOCTb, JOKAa3bIBAaTh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUHUUA U PacCyXAaTh JEAYKTHUBHO, HUCIIOJIb30BATh
0000lIeHNE ¥ KOHKpPETU3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpPEaTUBHOE U KPUTUYECKOE MBIIIJICHUE.

B xone uzyueHus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOrO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJEIIEH PEeaJbHbIX CUTYAllUH,
UHTEpHpPETallud  TOJYyYEHHBIX  PEUICHWH, 3HAaKOMATCS €  NpHUMEpaMHu
MaTE€MaTUYECKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBIAAIOUIMMUCS MaTEMAaTUYECKUMH OTKPBITUSIMU U UX aBTOpaMH.

VYyeOHblld Kypc 00JaJaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuasl, CHOCOOCTBYIOUIUI
GbOpMHpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M dYepe3 crenuduky ydeOHOM
JeATeIIbHOCTH, TpeOyromeld MpOAODKUTEIbHON  KOHIICHTpAIlMd  BHUMAaHUS,
CaMOCTOATEIbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadajlaM MaTeMaTH4YeCKOTro
aHaJln3a JIKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJIEJIECHBI CIEAYIOUIUE COAEepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUKCIEHUsD», « DyHKUMU U Tpadukuy, «YpaBHEHUS U HepaBeHCTBay, «Hauana
MaTeMaTU4ecKoro aHanu3a», «MHo)kecTBa H JIoTMKa». Bce OCHOBHBbIE



COJEPKATENbHO-METOANYECKHE JHHUM HW3YYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHs Ha YpPOBHE CpeIHEro oOImero o0pa3oBaHUs, €CTECTBEHHO JIOTIOJIHSS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU U paszzienamMu. J[aHHBIHI
y4eOHBI KypC SIBISIETCS HMHTETPATUBHBIM, IIOCKOJIBKY OOBEIUHSIET B cebe
COJIep)KaHUE HECKOJIBKMX MaTeMaTHYeCKUX JWCIHIUINH, TaKuX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEeMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. [lo Mepe Toro kak oOydarommuecs OBIaAeBAlOT Bc€ Oosee
IIMPOKUM MATEMAaTHYCCKUM allapaToM, Y HUX MOCJIeI0BaTeNIbHO (hopMupyeTcs u
COBEPIIICHCTBYETCSI YMEHHE CTPOUTh MAaTEMaTHYEeCKyl0 MOJETh pealbHOM
CUTYyaIluH, MPUMEHSTh 3HAHUS, TIOJYYCHHBIC TIPU W3YYCHHH Y4eOHOTO Kypca, s
peIlIeHusI CaMOCTOSITETFHO C(HOPMYIUPOBAHHON MAaTeMaTUYECKON 3a7aui, a 3aTeM
WHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GbopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UHCEN, KOTOPOE OBbLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111er0 00pa3zoBanusi. Ha ypoBHe cpeaHero oo0iiero
oOpa3oBaHus 0co0O€ BHUMaHue yAeinsieTcss (OPMUPOBAHHMIO  HABBIKOB
palMoOHATbHBIX BBIUMCICHUM, BKJIIOYAIOMINUX B CEOS MCIOIB30BAHUE Pa3IHMYHBIX
dopM 3amucu 4yMcia, YMEHUE JeNaTh NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHS], OLIEHUBATh YHUCIIOBBIE BBIpAaXKE€HUS, pabOTaTh C MaTeMaTHYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypaibHBIX, IIEIbIX,
palMoOHANbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXECTB pPAacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(puYecKue 3aJaud M ONepaluu: JeJeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMH Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCEN, apu(METHIECKHIE OMEpalni, a TakKe
U3BIICYCHUE KOPHS HATYpabHOW CTETMIEHH HAa MHOXKECTBE KOMILJIEKCHBIX YHUCEIL.
bnarogapsi mocienoBaTenbHOMY pacIIMPEHUIO Kpyra HCHOJB3YEMBIX 4YHCENl U
3HaKOMCTBY C BO3MOYKHOCTSMU MX MPUMEHEHHS JUIs PELIeHUs pa3iNyHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATEMAaTHKH KaKk HayKH U €€ POJiH B
MIOCTPOCHUU MOJIEJICH PEalbHOTO MHUpA, IMIMPOKO HCIOJIB3YIOTCA 0000IIeHue M
KOHKPETH3aIHS.

Jluaust «YpaBHEHUsSI U HEPABEHCTBA» pEaJU3yeTCs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJOM
pasnene IlporpaMMbl MpEeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3a1ad. B
pesynbraTte oOydaromuecss OBIAJAEBAIOT PAa3IMYHBIMH METOJAAMH  PCIICHHS
palMOHAIBHBIX, HWPPAIMOHATIBHBIX, TOKA3aTeNbHBIX, JIOTAPUPMUYECKUX U
TPUTOHOMETPUUYECKUX ypAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3ajad,
colepKaimx mnapamerpel. [lodydeHHblEe yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIeIOBaHNH (DYHKIIUI C TIOMOIIBIO MPOU3BOJHOM, MPU PEIICHUH MPHUKIAIHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copep:karenbHasi IMHUS BKIIIOYAeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHUs  PALHOHAIBHBIX,
UpPPALMOHATIbHBIX M TPUTOHOMETPUUYECKUX BBIPAXKEHHUM, a TakXKe BBIPAXKECHUH,
COJEpKaIlMX CTENEHU U JIorapupMbl. bnaronaps H3ydeHHMIO anredpanyeckoro
MaTepuana NPOUCXOJUT  JAJIbHEWIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBILIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JIETyKTHBHBIX
paccyxaeHuid, pabOTl C  CHMBOJBHBIMH  (opMaMu,  MpPeICTaBICHUS
3aKOHOMEPHOCTEW M 3aBUCHMOCTEM B BHJI€ PaBEHCTB W HEpaBEHCTB. Auredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBl JJIsi PELICHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HArJIAHO JEMOHCTPUPYET CBOM BO3MOXKHOCTH KaK
A3bIKA HAYKH.

ConepxxarenpHo-MeTOIMYecKass JUHUS «DYHKIUM U TpaduKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTD U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOMCTB
U rpaMKOB, UCHOJIb30BAaHUE (PYHKUMN N7 pelIeHus 3a1a4 U3 APYIHX y4eOHBIX
IIPEIMETOB U PEAIBHON KU3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEHICHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM Oonblloe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHUsS BbIpaKaTh (POpMyJaMu 3aBHCUMOCTH MEXKIY
pa3IUYHBIMH BEJIMYMHAMH, HCCIEAOBaTh IMOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi cofepKaTeJIbHOM JTMHUM HAIeJIEH Ha Pa3BUTUE YMEHUI
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaTh 3aBUCHMOCTH MEXJy BEJIMYMHAMU B
paznu4HOil dopme: aHATUTHYECKOU, Tpaduueckord u cioBecHOW. Ero m3yuenue
CIIOCOOCTBYET Ppa3BUTUIO AJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETU3ALIUU, UCTIOJIb30BAHUIO aHATIOTHMA.

CopnepxarenpHas nuHuA «Hauvana MareMaTHyecKkoro aHalin3a» IO3BOJISIET
CYILLECTBEHHO PaCIIMPUTh KPYrI KaK MAaT€MaTHYECKHX, TaK M IPHUKJIAJHBIX 3a/ad,
JOCTYIIHBIX 00YyYarolmuMcs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLUMA, ONpEeAeNsiTh HX HauOONbIIME W HAUMEHbIIUE
3HAYEHHUA, BBIYUCIATH IUIOManun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TmpoueccoB. JlaHHasg coaep)karesibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHYECKUX MOJEJEH peanbHbIX CHUTyaluH,
MO3BOJISIET HAXOJWUTh HaWJydlllee peHIeHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-O)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4E€CKOTO
aHanM3a CrocoOCTBYeT pa3BUTHIO aOCTPaKTHOTO, (OPMAIBHO-JIOTHYECKOTO U
KPEaTUBHOTO MBIIIJICHUs, (POPMHUPOBAHUIO YMEHUW pPACIO3HABAaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaromuecs: y3HaT O



BBIJIAIONINXCSI PE3yNIbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEeMaTUKH Kak
HAyKH, 1 00 UX aBTOpPaX.

CopepxxarenpHO-MeTOIMYecKasi TMHUA «MHOXKECTBA U JIOTHKa» BKIIIOYAET B
ceOsi DJIEMEHTHl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MaTEeMATUKU
U TIpe[iaraloT Hambosiee YHUBEPCAIbHBIA SI3BIK, OOBEIUHSIONUINI BCE pa3/esbl
MaTeMaTUKd M €€ TPUIOKEHHH, OHU CBS3BIBAIOT pa3Hble MaTeMaTHUYECKUE
JUCHUIUIMHBL W WX TMPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss MOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTUKH U MCIIOJIb30BATH €r0 JJisi BHIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTE€MaTHKH KaK HayKd CJeAyeT IpU3HAThH
CBOMCTBEHHYIO €U CTPOTOCTh OOOCHOBAaHMM U CIIEIOBAHHUE OIPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
MaTEMaTUYeCKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIILICHUS
00yJarouXxcs, MO3BOJISIET UM CTPOUTH CBOHM PACCYKJIEHUSI Ha OCHOBE JIOTHYECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yuebHOM Kkypce «AnreOpa M Hadajga MaTEMaTHYECKOTO aHAIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYECKOTO MOJIEIHPOBAHUS, KOTOpPHIE MPU3BAHbBI
Ccroco0CTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIENEeH peabHBIX
CUTyalluii, WCCIEeNOBaHUS S3TUX MOJENEH C MOMOIIbIO ammapata anreOpbl |
MaTEeMaTHUECKOTO aHalli3a, WHTEPIPETAllMd MOJNyYeHHBIX pPe3yJbTaToB. Takue
3aJlaHUs BIUIETEHBI B KOK/IBIN U3 Pa3IesioB MPOTrpaMMBbI, TTOCKOJIbKY BECh MaTepHall
y4eOHOTr0 Kypca IIMPOKO HCIIOJIB3YETCs I pelieHus] MpUKIaaHbX 3anad. [lpu
pPEIICHUH  pEaIbHbIX  MPAKTUYECKUX  3a7ad  oOydYaroniuecss  pa3BHBAIOT
HAOIOJaTEIbHOCTh, YMEHHE HaXOAWTh 3aKOHOMEPHOCTH, a0CTparupoBaThC,
WCIIOJB30BaTh  AHAJIOTHIO, 0000maTh U KOHKPETU3UPOBATH  MPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIHICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTCs B IPOIIecCce U3yUeHHUs BCceX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEeMaTHYECKOTO aHaTu3ay.

Ha wu3yueHune yueOHOro kypca «AnreOpa M Hayaja MaTeMaTHYE€CKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Heneno), B 11
kiacce — 136 yacoB (4 yaca B HEJEIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

Yuciaa v BBIYMCICHUA

Panmonanpabie yncima. OOBIKHOBEHHBIE W JECSITHYHBIE NPOOU, MPOIEHTHI, OCCKOHEYHBIC MEPHOIUICCKUE IPOOH.
[Ipumenenue apoOeit U MPOIEHTOB ISl PEIICHUS TPUKIIAIHBIX 3a]1a4 U3 Pa3IMYHbIX OTpaciieil 3HAHUW U peaTbHON KU3HHU.

JleficTBuTenpHBIC 4YWcla. PanuoHanmpHBIE W HppAlMOHAIBHBIE dYHCIA. ApuMETHYeCKHEe Omepanud ¢
JEUCTBUTEIHLHBIMHU YHCIaMH. MOJylib TIEMCTBUTENBHOIO YKCTA U €T0 cBocTBa. [IpubnmkEHHBIC BRIUMCICHUS, MTpaBUiIa
OKpYTJICHHUS], IPUKHUJIKA U OLICHKA PE3yJIbTaTa BEIYUCICHUIA.

Crenensb ¢ nenbiM nokaszatesneM. bunom Hetotona. Mcnonb3oBanue noaxoasiieit GOopMbl 3aucy JIeUCTBUTEIbHBIX
YHCEJ JIJIA PEUICHUS MPAKTUYECKUX 3aJ1a4 U MPEICTABICHUS TaHHBIX.

ApudmMeTnueckuii KOpeHb HaTypaJIbHOM CTENIEHU U €r0 CBOMCTBA.

Crenensp ¢ palMOHaIbHBIM MTOKA3aTENEM U €€ CBOMCTBA, CTENECHb C ICMCTBUTEIIBHBIM ITOKA3aTEIEM.

Jlorapudwm yucna. CoiicTBa sorapudma. JlecaTuunble 1 HATYpaJIbHbIC JOrapU(PMBI.

CuHyC, KOCUHYC, TAHI€HC, KOTAaHT€HC YHUCIIOBOTO apryMeHTa. APKCHHYC, apKKOCMHYC M APKTAHT€HC YHUCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA

ToxxmecTBa M TOXIIECTBEHHBIC MpPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb YypaBHEHHs. PaBHOCUIIbHBIE ypaBHEHUS U
ypaBHEHUsI-cleAcTBUsA. HepaBeHCTBO, pellieHNE HEPAaBEHCTBA.

OCHOBHBIE METOJbI PEIICHUS IEIbIX U JPOOHO-pAllMOHANILHBIX YPAaBHEHUN M HEPABEHCTB. MHOTOYJIEHBI OT OJHOM
NepeMeHHOW. JleneHne MHOrowjieHa Ha MHOIOWIEH ¢ ocTtatkoM. Teopema be3y. MHoOrouneHsl ¢ LenbIMH
ko3 unmenramu. Teopema Buera.

[IpeoOpa3zoBaHus YNCTOBBIX BRIPAKEHUMN, COIEPIKAIINX CTEIIEHN U KOPHH.

HNppaunonansHblie ypaBHEHUS. OCHOBHBIE METO/IbI PEILICHUSI UPPALIMOHATIBHBIX YPABHEHUN.

[TokaszaTenbHbie ypaBHEHHSI. OCHOBHBIE METO/IbI PEILICHUS MMOKA3aTEIbHBIX YPABHEHUM.

[IpeoOpa3zoBanHue BhIpaXKEHHI, COACPIKAITUX JTOTAPU(MBI.



Jlorapudmuueckre ypaBHeHUs1. OCHOBHBIE METO/IbI PELIEHUS JIOTapU(PMUUECKUX YPaBHEHUI.

OcHoBHbBIE TpuroHomerpuueckue @opmynsl. IlpeoOpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUil. PemeHue
TPUTOHOMETPUUECKUX YPABHEHHU.

Pemenue cucreM NUHENHHBIX ypaBHEHUI. MaTpulla CUCTEMBI JIMHEWHBIX ypaBHEHUI. OnpenenuTens MaTpULbl 2X2,
€ro reOMeTPUYECKUI CMBICIT U CBOICTBA, BBIYUCICHUE €0 3HAUYCHUS, IPUMEHEHUE ONPENEITIUTENS ISl PEUIEHUSI CHCTEMBI
JMHEWHBIX ypaBHEHUW. PelleHne NpuKIagHbIX 3a7ad C IMOMOILIBID CUCTEMbl JMHEWHBIX ypaBHeHUW. HcciemoBanue
MIOCTPOCHHOM MOJIENIN € MOMOILIBIO MAaTPHUIl U ONPENCIIUTEIICH.

[locTpoeHne MaTeMaTHYECKUX MOJEIEH PEAIbHOW CUTyallMM C MOMOIIBK) YPAaBHEHUU M HEpaBEHCTB. [IpuMeHeHMe
YpaBHEHUH U HEPABEHCTB K PEIICHUIO MAaTEMAaTUYECKUX 3a]a4 U 3a/1a4 U3 Pa3JIMYHBIX 00JaCTEN HAYKU U peajbHOM KU3HU.

DOyHKuMU U rpaduku

®OyHkIus, cnocoObl 3aaanus QyHkiuu. Bzaumuo obpatnbie pynkiuu. Kommosumms ¢yukauit. ['padux Qyskimu.
DneMeHTapHbIe peodpazoBanus rpaduKoB PYHKITUH.

OOusacTh omnpeznesieHds W MHOXKECTBO 3HaueHu ¢QyHkumu. Hymn ¢yHxuuu. [IpomexyTkH 3HAKOIMOCTOSHCTBA.
Yéruble u Heu€THble (QyHKUMU. llepuogmueckue QyHkuuu. [IpomMeXyTKM MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl H
MUHUMYMBbI QyHKIIMU. Hanbombiiee 1 HauMeHblliee 3HaYeHHs (PYHKIIUU Ha TIPOMEXYTKE.

JIuneiiHas, kBapaTUUHas U IpOOHO-TMHENHAsS PyHKINU. DJIEeMEHTapHOE UCCIIEJOBAaHUE U IOCTPOEHUE UX I'pa(UKOB.

CrenenHas (pyHKLMS C HaTypalbHBIM U IIeNIbIM MoKa3areneM. E€ cBoiicTBa u rpaduk. CBoiicTBa U rpaduk KOpHS n-
Ol cTeneHu Kak (PyHKIMKU OOpaTHOW CTENEHU C HATYpalbHBIM [TOKA3aTEIIEM.

[TokazatenbHast U norapupmuyeckas GyHKIHH, UX cBoWcTBa U rpaduku. Mcnons3oBanue rpadukoB QyHKIUN IS
pelIeHus] YPaBHEHUIM.

Tpuronomerpuyeckasi OKpy>KHOCTb, OIIPEJIEIICHUE TPUTOHOMETPUUECKUX (PYHKIIMIA YUCIOBOTO apryMeHTa.

OYHKIIMOHAJIbHBIE 3aBUCUMOCTH B peajbHBIX IpoLeccax U sABIeHUsAX. ['papuku peanbHbIX 3aBUCUMOCTEN.

Havana maTemMaTH4ecKoOro aHajmsa

[TocnenoBaTenbHOCTH, CIIOCOOBI 3a/IaHUs TIOCJIEIOBATEIbHOCTEM. MeTo 1 MaTeMaTHYeCKOM MHIYKIIMH. MOHOTOHHBIE
U OrpaHUYCHHBIE IMOCIIE0BATENbHOCTU. MICcTOpHsST BOZHMKHOBEHHUSI MaTEeMaTHUYECKOTO aHajin3a Kak aHaln3a OECKOHEYHO
MaJbIX.



Apudmernueckas U reoMeTpuueckas nporpeccud. beckoneuHo yObIBaromias reomerpuyeckas mnporpeccusi. Cymma
OeCKOHEUHO YOBIBarOIIEHd T'€OMETPUYECKOM Tporpeccuu. JIMHEWHBIM M SKCHMOHEHIMANbHBIA pocT. Yuciao e. dopmyna
CJIOKHBIX ITPOLIEHTOB. Vcrionbp30BaHue MPOrpeccru il PEUIEHUS PeaibHbIX 3a/1a4 MIPUKIIAJHOTO XapakTepa.

HenpepriBHble (yHKIIMU U UX cBoWcTBa. Touku pa3pbiBa. AcuMnToThl rpadukoB ¢yHKiui. CBoicTBa (GyHKIHIA
HEIPEPBIBHBIX Ha OTpe3ke. MeTo WHTEPBAIOB JJI PElIeHNs HepaBeHCTB. [I[puMeHeHne CBOMCTB HEMPEPBIBHBIX (YHKIIUN
JUISL PEIICHUS 3a/1a4.

[lepBas u BTOpas mpou3BoAHble QyHKIMU. OnpeaeneHrue, reOMETPUYECKU U (U3UYECKUN CMBICIT MPOU3BOIHOM.
VYpaBHEeHUE KacaTenbHOM K rpaduKy QyHKIUY.

[IpousBoaHbIe deMeHTapHBIX GYHKIUN. [Ipon3BoIHASI CyMMBI, MPOX3BEICHUS, YaCTHOTO U KOMITO3UITUU (DYHKITUH.

MHo:xecTBa M JIOTHKA

MHOX€eCTBO, ONEpali HAaJl MHOXKECTBAMU M WX cBoOicTBa. Jnarpammsel Diinepa—BenHa. [IpuMeHeHne TeopeTuko-
MHO>KECTBEHHOTO arrapara Jijisi OMHUCAHUS PEaNbHBIX MPOIIECCOB U SIBIICHUHN, NMPU PEIICHUU 3a7a4 U3 JPYruX y4eOHBIX
MPEIMETOB.

OnpeneneHue, TeopeMa, CBOWCTBO MAaTeMaTHYECKOrO OOBEKTa, CIEACTBUE, JOKA3aTeNIbCTBO, PaBHOCHIIBHBIC
YPaBHEHUSI.

JIMYHOCTHBIE PE3YJIbTATbBI

1) rpaxaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ZUIIMU 00YUYaIOIIErocsl Kak aKTUBHOTO W OTBETCTBEHHOT'O WIEHA POCCHICKOTO
00111eCTBa, MPEJICTABICHUE O MAaTEMAaTUUECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYp, SBJICHUHN, TPOLIEAYP
rpakJIaHCKOro oOiiecTBa (BBIOOPHI, OMPOCHI U JIPYroe), yMEeHHWE B3aMMOJACHCTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B
COOTBETCTBUH C X (DYHKIMSIMU U HA3HAYCHUEM;

2) IAaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh POCCUNUCKON TPaXAaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLUIOMY U HACTOSILEMY POCCUHUCKON
MAaTEMaTUKH, LEHHOCTHOE OTHOIIEHUE K JIOCTHKEHUSAM POCCUUCKUX MAaTEMaTUKOB U POCCHUMCKOM MaTEMAaTHYECKOU
IITKOJTBI, MCTIOJIb30BAHKE ITUX JOCTHKEHUHN B APYTHX HAYKaX, TEXHOJIOTHSX, c(pepax IKOHOMUKHU;



3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHME JYXOBHBIX IIEHHOCTEW POCCUICKOTO Hapoja, ChOPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEJCHUS, CBA3AHHOTO C MPAKTUYECKUM IMPUMEHEHUEM JOCTH)KEHUM HAyKH WM JIEATEeIbHOCTHIO Y4YEHOr0, OCO3HAHHWE
JUYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYas 3CTETUKY MAaTeMaTHYEeCKUX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajady,
pelieHunii, paccyXJ1IeHuii, BOCIPUUMYHBOCTh K MATEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh YMEHHUSI MPUMEHITh MaTEMAaTHUUYECKHUE 3HAHUS B MHTEpecax 3J0pOBOro U Oe3omacHoro obpasa
JKW3HU, OTBETCTBEHHOE OTHOIIEHHUE K CBOEMY 3J0POBBIO (30pOBO€ MUTAHHUE, COATIAHCUPOBAHHBIM PEKUM 3aHATUN U
OTHbIXa, peEryispHas ¢u3nyeckass aKTUBHOCTH), (PU3MUECKOE COBEPIICHCTBOBAHME TMPU 3aHITUSAX CIOPTUBHO-
03JI0POBUTENBHOMN JAEATEIbHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYyAy, OCO3HAHHUE IIEHHOCTH TPYIOJIO0HUS, MHTEpPEC K pazinuHbiM cdepam mnpodeccuoHaIbHOM
NeSATEeTbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOW W €€ TMPHIOKEHUSMH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oymymiei
npodeccu M peain30BbIBaTh COOCTBEHHBIC JKW3HEHHBIC IUIAHBI, TOTOBHOCTh M CIOCOOHOCTh K MAaTeMaTH4YE€CKOMY
00pa3oBaHMI0 M CaMOOOpa30BaHUIO HA MPOTSKEHUU BCEH JKU3HU, TOTOBHOCTh K aKTUBHOMY YYAaCTHIO B PEIICHUU
MPAKTUYECKUX 3a/1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JIOTHYECKOr0 BOCIIUTAHMS

c(hOPMHPOBAHHOCTh AKOJOTUYECKON KyJIbTYPhI, TIOHUMAHHUE BIIMSHHUS COIIMAIBHO-YKOHOMHUYECKUX IPOIIECCOB Ha
COCTOSIHME TIPUPOHON U COIMATBHON CPEJibl, 0CO3HAHUE TJI00ATILHOTO XapaKTepa AKOJIOTHYECKUX MPoOIeM, OpHUEHTaIUs
Ha MPUMEHEHNE MaTeMaTUUECKUX 3HAHUM JIJIs1 pelieHus 3a/1a4 B 00JIaCTU OKPYXKaIOIIEH cpeibl, MIAaHUPOBAHUE MMOCTYITKOB
U OIIEHKH MX BO3MOXHBIX IMOCIEICTBHUM I OKPYKAIOIIECH CpeIbl;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON
MPAKTUKH, TOHMMAaHUE MAaTeMAaTHUYeCKOW HayKH Kak cdepbl UYeTOBEYECKOM IesATEIhbHOCTH, JTAloOB €€ pa3BUTHS U
3HAYMMOCTH JIJIsl pa3BUTHS LIUBUIIN3AIINM, OBJIAJCHUE SI3bIKOM MaTeMaTUKH U MaTEMaTUYECKOW KyJIbTYpOM KaK CpeICTBOM



MO3HAHUS MHUpPA, TOTOBHOCTH OCYIIECTBIISITH MPOEKTHYIO U HCCIENOBATEIBCKYIO ACSATENBHOCTh WHAMBUIYATbHO U B
rpynne.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS

ba3oBble jornueckue aAeicTBU:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, TIOHSITHI, OTHOIIEHUN MEXKITY
MOHATUSMHU, (OPMYIUPOBATH OIpPEACIICHUS TMOHATUN, YCTAHABIMBATH CYIIECTBEHHBIM MPHU3HAK KiIacCUpUKAIINH,
OCHOBaHMS /111 0000IICHHS U CPABHEHMSI, KPUTEPUHU MTPOBOJIMMOTO aHAJIHN3a;

BOCIIPUHUMATH, (DOPMYITHUPOBaTh U MPEeOOPa30BBIBATh CYXKJICHUS: YTBEPAUTEIbHBIC U OTPHUIATECIHHBIC, CIUHUYHBIC,
YaCTHBIE U OOIIHE, YCIOBHBIE;

BBISIBIIAITH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U W MPOTHUBOpEYMs B (paKTax, IAHHBIX, HAOMIOACHUSX U
YTBEPKJICHUSIX, TIPEIIaraTh KPUTEPUH TSI BBISIBJICHHUS 3aKOHOMEPHOCTEH U MIPOTUBOPEUMI;

JenaTh BBIBOJBI C HCIOJB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U WMHIYKTUBHBIX YMO3AKIIOYCHH,
YMO3aKJIFOUECHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOSITEIPHO JIOKA3aTeIbCTBA MATEMATHYCCKUX YTBEPXKIACHUH (MpSAMBIE W OT MPOTHBHOTO),
BBICTPAWBATh apTyMEHTAIUIO, TPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE CYKJICHUS U BHIBOJIBL;

BBIOMpATh CMOCOO pelieHust yueOHOW 3amadun (CpaBHUBATh HECKOJIBKO BapHMAHTOB PEIICHHUS, BHIOMpaTh Hauboiiee
MOIXOJISIIIIANA ¢ YIETOM CaMOCTOSITEITEHO BBIICICHHBIX KPUTECPHUEB).

Ba3oBblie uccienoBarebckne A1eMCTBUS:

WCITOJIB30BaTh BOTIPOCKHI KaK MCCIIEIOBATEILCKII HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIIHE
MPOTUBOpEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, aPTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHE;

MPOBOJAUTL CAMOCTOSTENILHO CIJIAHUPOBAHHBIA HJKCIIEPUMEHT, HUCCIEIOBAHUE IO YCTaHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOTo 00bEKTa, SIBJICHUS, MPOIECCa, BBISIBJICHUIO 3aBUCUMOCTEH MEXKTy O0BEKTaMH, SBIICHUSIMH, ITPOIIECCAMU;



CaMOCTOSITENILHO ~ (pOopMyIMpoBaTh O0OOIIEHHS W BBIBOJABI 10 pe3ysibTaTaM MPOBEAEHHOTO HAOIIOACHMS,
UCCIIEJOBaHMsI, OLIECHUBATh JOCTOBEPHOCTH IOJYUYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IIPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IPOILECCA, a TAKXKE BBIJBUTATh IPEIIIONIOKEHUS O €r0 Pa3sBUTUU B HOBBIX
YCIIOBHUSIX.

Pabora ¢ nndopmanmeii:

BBISABJIATH J1e(pUINTHI MH(GOPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIPOC U JUIsl PEIICHUS 33/1a4U;

BbIOMpaTh HMH(POPMAIMI0 U3 HCTOYHUKOB pPa3jIMYHBIX THUIIOB, aHAJIU3UPOBATH, CUCTEMATU3UPOBATh MU
MHTEPHPETUPOBATH UH(GOPMALIMIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABIICHNUS;

CTPYKTYPHUPOBATh HH(POPMALIKIO, IPEACTABIATE €€ B pa3IMUHbIX (POopMax, WILTIOCTPUPOBATH IPaPUUECKU;

OLICHMBATh HaJAEKHOCTh UH(OPMAIIUHU TIO CAMOCTOSITENBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCaAJIbHbIE Y4eOHbIE 1eCTBUS

OoOmenne:

BOCIIPUHUMATh U (POPMYIMPOBATh CYKJCHUS B COOTBETCTBUM C YCIOBUSIMH W IEISIMH OOIIEHHUsI, SICHO, TOYHO,
rPaMOTHO BhIpaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS 110 XOIy PEIICHUS 3a1auH,
KOMMEHTHPOBATH MOJIYUYCHHBIN Pe3yJIbTarT;

B XO0JIe OOCYXJEHHS 3aJlaBaTh BOIPOCHl IO CYIIECTBY OOCYXKIaeMOil TeMbl, MPOOJIEMBbl, peIIacMOi 3ajauw,
BBICKA3bIBATh UJCH, HAIICJICHHBIEC HA TIOMCK PEIICHUS, COMIOCTABIIATh CBOU CYXKJICHUS C CYKICHUSIMU JPYTUX YYaCTHUKOB
ayajora, OOHapy)KMBaTh Pa3IMUUe€ M CXOACTBO IO3UIMH, B KOPPEKTHOW (opme (GopMyaupoBaTh pasHOTIACHS, CBOH
BO3PaKEHUS;

MPEACTABIATh PE3yJIbTaThl PEIICHUS 3a/aud, SKCIIEPUMEHTA, UCCIIEAOBaHUs, MPOEKTa, CaMOCTOSATEIbHO BBHIOUPATH
dbopmaT BBICTYIUIEHUS ¢ YUETOM 3aJ1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPHUHU.

PeryasiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:
COCTaBJISATh IUIaH, aJITOPUTM PEIICHMS 3aJaud, BBHIOMpATh CIOCOO pelIeHUs] C YU4ETOM HMEIOUIUXCS PECYPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIIEHUH C Y4ETOM HOBOM MH(MOpPMAITUH.



CaMOKOHTPOJIb, IMOLMOHAJIBHBIN HHTEJICKT:

BJA/IeTh HaBbIKAMHU I103HABATEIbHOM pe(IECKCUM KaK OCO3HAaHUS COBEPIIAEMBIX JCHCTBUM U MBICIMTEIbHBIX
IPOLECCOB, MX PE3ylbTATOB, BJAJETh CHOCOOAMM CaMOIIPOBEPKHM, CAMOKOHTPOJSI IpoOLEcca W pe3ysbTara pelIeHHs
MaTeMaTU4YE€CKOM 3a4a4u;

NPEABUAETHh TPYIHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IPH PELIEHUH 33a4H, BHOCUTh KOPPEKTUBBI B ACSTEIIBHOCTD Ha
OCHOBE HOBBIX 00CTOSITENIbCTB, JaHHBIX, HAHJCHHBIX OIIUOOK, BISIBICHHBIX TPYAHOCTEH;

OLICHUBAaTh COOTBETCTBHE pPE3yJIbTaTa LEIU U YCIOBUSAM, OOBACHATh NPUUYMHBI JOCTHMIKEHHS WIM HEIOCTUKEHMS
pEe3ynbTaTOB JIEATEIBHOCTH, HAXOAUTH OLIMOKY, 1aBATh OLIEHKY NPUOOPETEHHOMY ONBITY.

CoBMecTHAsl 1eATEILHOCTD:

NOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U MHIMBHUIYAIbHOW paOOThI MPHU pEUICHUH Yy4EOHBIX 3a/1ad,
OPUHUMATh LEJIb COBMECTHOH JEATEIbHOCTH, IUIAHUPOBATh OPraHU3allMi0 COBMECTHOM pabOThl, pacHpeleNsiTh BHJIbI
paboT, 1oroBapuBaThbcs, 00CYKIaTh MPOILECC U PE3YyIbTaT padOThl, 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B TPyHHOBBIX (opMmax padoTel (0OCYXIEHHsS, OOMEH MHEHHUH, «MO3rOBbIE IUTYpMb» U HWHBIE),
BBINIOJIHATH CBOIO YacTh paOOThl U KOOPJMHUPOBATH CBOM JIEUCTBHS C IPYTMMHU WIEHAMH KOMAaH]Ibl, OLIEHUBATh KAa4€CTBO
CBOETO BKJIa/a B OOLIHMI MPOIYKT MO KPUTEPHUSAM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

HPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenus B 10 kJjacce oOy4aromuiics MOJYYHT CIACAYIOIIUE MPEIMETHBIC PE3YNbTaThl MO OTIACIbLHBIM
TeMmam pabouelt mporpaMmbl y4eOHOTO Kypca «Asiredpa u Hayajga MaTEeMaTUUYE€CKOTO aHAIN3ay:

YucJa 1 BLIYUCIEHUSA:

CBOOOJIHO OIEpPUPOBATh TMOHITHUSMU: PAIMOHAIBHOE YHCIIO, OECKOHEUHasi MepuoAuYecKas ApoOb, MPOIEHTHI,
VPPalHOHAIBHOE YUCIIO, MHOYKECTBA PALIMOHAJIBHBIX U IEUCTBUTEIBHBIX YUCEI, MOYJIb JEUCTBUTEIBHOIO YHUCIIA;

IMPUMCHSTH JIPOOM W TPOICHTHI IS PEIICHMS TNMPUKIAJHBIX 3ajad M3 Pa3IMYHBIX OTpacicil 3HAHWW M peaabHOM
JKU3HU,

MIPUMEHSThH TPUOIMKEHHBIE BRIYMCIICHUS, TPaBUJia OKPYTJICHUS], MPUKUJIKY U OLIEHKY pe3yJibTaTa BEIYUCIICHUN;



CBOOOJTHO OMEpUPOBATh IMOHATUEM: CTENEHb C IIEJIbIM IOKa3aTelieM, MCIOJIb30BaTh MOAXOMASIIYI0 (GOpMYy 3alucu
JNEWCTBUTEIBHBIX YHACEIT ISl PEIICHUS TPAKTUYECKUX 3a/1a4 U MPEJACTABICHUS JaHHBIX;

CBOOOJTHO OMEPUPOBATH MOHATHEM: apU(DMETUUECKUI KOPEHb HaTypalibHOM CTENEHHU;

CBOOOJIHO OIIEPUPOBATH MMOHATHUEM: CTEIIEHb C PALIMOHAIBHBIM [TOKa3aTeNIEM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JIOrapu(pM YKCIIa, TeCATUIHBIC U HATypajbHbIE JIOrapu(MbI;

CBOOOJTHO OINEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCJIOBOTO ApTryMEHTa;

ONEPHUPOBATH NOHATUAMU: APKCUHYC, ADKKOCUHYC U apKTAHT€HC YHUCIIOBOTO ApTyMEHTA.

YpaBHeHNs U HEPABEHCTBA:

CBOOOJTHO OIEpUPOBATh NOHATUSAMU: TOXKAECTBO, YPABHEHHUE, HEPABEHCTBO, PABHOCUJIbHBIE YPABHEHUSI U YPaBHEHU -
CJIE/ICTBHSI, PABHOCUJIbHBIE HEPABEHCTBA,;

OPUMEHATH Pa3IMYHbIE METObl PEIICHUS PAllMOHAIBHBIX U JIPOOHO-PAllMOHATIBHBIX YPAaBHEHUHN, IPUMEHATh METO]
WHTEPBAJIOB ISl PELICHNS HEPABEHCTB;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: MHOTOYJIEH OT OJHOM MEPEMEHHOI, MHOTOWIEH C LIEJIbIMU KO3 puimeHTamu,
KOPHM MHOTOWIEHA, IPUMEHATH JIEJIEHUE MHOIO4YJI€Ha Ha MHOTOYIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera mis
penieHus 3aay;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: CUCTEMA JIMHEHHBIX YPaBHEHUN, MAaTPUILIA, ONIPEIEIUTENb MAaTPULIBI 2 X 2 U €ro
TrE€OMETPUYECKUN CMBICI, HCIIOIb30BAaTh CBOMCTBA ONpENENUTENs 2 X 2 Juisl BBIYMCIEHHUS €r0 3HAYEHUs, NMPUMEHSTH
ONPEETUTENN ISl pEUICHUSI CUCTEMBI IMHEHHBIX YPaBHEHUI, MOJEIUPOBATh PEAIbHBIE CUTYALMH C MTOMOILBIO CHCTEMBbI
JMHENHBIX YPaBHEHH, UCCIEIOBATh MOCTPOECHHBIE MOJAEIH C MOMOUIBI0 MATPHIl U ONpPEAECIUTENIeH, UHTEPIPETUPOBATD
NOJIyYEHHBIA PE3YJIbTAT;

UCII0JIb30BATh CBOMCTBA ACHCTBUIN C KOPHIMU JJI TpeoOpa30BaHUsl BhIPAKEHUM;

BBITIOJIHATH MPE0OPa30BAHMS UUCIOBBIX BBIPAKEHUM, COIEPKAIIMX CTENEHU C PAllMOHAILHBIM MTOKA3aTeNeM;

MCITI0JIb30BaTh CBOMCTBA JIorapu(pmMoB AJis peoOpa3oBaHus JOrapu(pMUUECKUX BbIPAKECHHUI;

CBOOOJTHO ONEPUPOBATH MOHATUSMU: UPPALIMOHATIbHBIE, TOKA3aTENbHbIE U JOrapu(PpMUUYECKUe ypaBHEHUS, HAXOAUTh
UX PELIEHUS C TOMOUIBI0 PABHOCUJIBHBIX NIEPEXOJA0B UM OCYILIECTBIISASA IPOBEPKY KOPHEH;

IPUMEHATHh OCHOBHBIE TPUTOHOMETpHUECKHE (POpMyIIbI AJis MpeoOpa3oBaHusl TPUTOHOMETPUYECKUX BBIPAKEHUH;



CBOOOJTHO OIEpUPOBATh MOHSTUEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSATh HEOOXOAUMBbIE (OPMYIbI IS
pelIeHus] OCHOBHBIX TUIIOB TPUTOHOMETPUYECKUX YPaBHEHU;

MOJICJIUPOBATh pealbHbIE CUTYallMM Ha S3bIKE aireOpbl, COCTABISATh BBIPAXKEHHWS, YpPaBHEHHUs, HEPABEHCTBA IO
YCIIOBUIO 33J]a4M, UCCIIEIOBATh MOCTPOCHHBIE MOJIENN C UCTIOJIh30BAaHUEM armapaTa ajareopsl.

DOyHkuuu U rpapuku:

CBOOOJIHO OIEPHUPOBATh IMOHATHAMU: (YHKIUA, CHOCOObI 3adaHus (GYHKIUMU, B3aUMHO OOpaTHBIC (GYHKIIUH,
KOMIO3UIIUS PYyHKIMH, rpaduK QYHKIIMU, BBITIOIHATH dJIEMEHTApHbBIE MTpeoOpa3zoBaHus rpaduKkoB QPyHKIINIM;

cBOOOJHO OMEPHUPOBATH MOHATHSIMH: OOJIACTH OIpPENCTCHHUs WU MHOXKECTBO 3HAuCHWH (YHKIMH, HYTU (PYHKIIHH,
IPOMEXKYTKH 3HAKOTIOCTOSIHCTBA;

CBOOOJHO OIEpUPOBATh IMOHATHUSAMH: UYETHBIE W HEUETHBIC (YHKIHWH, MEPUOANYCCKUE (DYHKIMH, TPOMEKYTKH
MOHOTOHHOCTH (PYHKIIMH, MaKCUMyMbl U MHUHUMYMbI (YHKIHU, HAUOOJbIIEE M HAaUMEHbIIEEC 3HaUY€HHE (DYHKIMU Ha
IPOMEXKYTKE;

CBOOO/JIHO OINEpPUPOBaTh TOHATUSAMHU: CTEMEHHas (QYHKIUS C HATypadbHBIM U IENBIM TOKa3aTeneM, Tpaduk
CTENEHHON (PYHKIIMM C HATypajdbHBIM U LENbIM IOKa3zareneM, rpaduk KOpHS N-OM CTeNeHW Kak (yHKUMH OOpaTHOM
CTENEHU C HATYPaJIbHBIM MMOKA3aTEJIEM;

OTepUpOBaTh TMOHATUSIMH: JIMHEWHAs, KBaJApaTU4YHAs W JIPOOHO-JIMHEWHAs (DYHKIIMH, BBITIOJHITH SJIEMEHTApPHOE
UCCJIEJOBAaHUE U TOCTPOEHUE UX IpahuKoB;

cBOOOJHO OMEpUPOBATh TOHATHUSAMHU: TIOKa3aTeNbHas W Jorapudmmueckas (GyHKIUH, UX CBOWCTBA U Tpadukw,
UCTIONIb30BaTh X TpadUKH JJIsl pEIICHUs YPaBHEHHUIA;

CBOOO/IHO OIEpPUPOBaTh MOHATUSIMU: TPUTOHOMETPUYECKAs OKPY)KHOCTb, OIpPENEICHUE TPUTOHOMETPUUECKUX
(GyHKIIMIA YUCITOBOTO apTyMEHTA;

UCTIONB30BaTh rpaduku (pyHKUIMN 7S MCCIETOBAaHUS MPOIECCOB W 3aBUCUMOCTEH MPH PEIICHUH 3a/1ad U3 JAPYTUX
y4eOHBIX MPEAMETOB U peaabHON KHU3HU, BRIpAXKaTh (HOPMYyJIaMU 3aBUCUMOCTH MEKy BETUUHMHAMU;

Hauajia MaTeMaTH4eCKOro aHAIM3a:

CBOOOJHO OTNEPHUPOBATH TOHATHSAMU: apuPMETHUYECKas U TeoMETpUUecKas Mporpeccus, OECKOHEYHO YOBIBAIOIIas
TEOMETPUYECKasl TMPOTPECCUs, JHHEHHBIA W OKCIOHEHIUATBHBIM pOCT, (QOpMylia CIOXHBIX MPOIEHTOB, WMETh
NPEJICTaBICHNE O KOHCTAHTE;



UCIIOJIb30BATh MIPOTPECCHUH JIJISl PEILICHUS PEAbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa;

CBOOOJTHO ONEPUPOBATH MOHITHUAMU: MOCIIEI0BATEILHOCTD, CLIOCOOBI 3a/IaHMsI TIOCIIEIOBATEIBbHOCTEW, MOHOTOHHBIE U
OTpaHUYECHHBIC IOCJIEIOBATEILHOCTH, ITOHUMATh OCHOBBI 3apOXKJICHHUS MATEeMAaTHMUYECKOTO aHajlKu3a KakK aHajlu3a
OCCKOHEYHO MAJIBIX;

CBOOOJHO ONEPHPOBATH TOHITHSAMHU: HEMpPEpPhIBHBIC (DYHKIIMH, TOYKH pa3pbiBa Tpaduka (PyHKIUH, ACHMIITOTHI
rpaduka GyHKIINY;

CBOOOJTHO OIEepUpOBaTh MOHATHEM: (YHKIIMS, HENpepbhiBHAs Ha OTpPE3KEe, MPUMEHSATh CBOMCTBA HEMPEPBHIBHBIX
(GyHKUMNA 1S peleHus 3a/1ay;

CBOOOTHO OTIEPUPOBATH MOHATHSIMH: TIEPBasi ¥ BTOpas MPOU3BOIHBIC (DYHKIIMH, KacaTelIbHAsI K TpaduKy QyHKIHY;

BBEIYHCIIATh TIPOM3BOJIHBIE CYMMBI, IMPOU3BEACHHS, YaCTHOTO M KOMIIO3WIIMK JIBYX (YHKIHUHA, 3HATH MPOU3BOJIHBIC
AJIEMEHTApPHBIX (PYHKITUH;

UCITI0JIb30BATh TEOMETPUUECCKUN U (PU3UUECKUIN CMBICI TPOU3BOIHOMN ISl pELICHUS 3a/1ay.

MHo:xecTBa M JIOTHKA:

CBOOOTHO OTIEPUPOBATH MOHATHUSIMH: MHOXKECTBO, OIIEpaIliy HaJ MHO)KECTBAMH,

UCII0JIb30BaTh TEOPETUKO-MHOXKECTBEHHBIN arlrapaT JJisi OMKMCAHUS peajbHBIX MPOLIECCOB U SIBJICHUH, MPU PEIICHUN
3a/1a4 U3 IPYruX y4eOHBIX MPEIMETOB;

CBOOOJTHO OTNEPHUPOBATH TMOHITHSMU: OIpPEJEICHHE, TEOpEeMa, YpaBHEHHE-CIICJICTBUE, CBOMCTBO MaTeMaTHYE€CKOIrO
00BEKTa, JOKA3aTEIBCTBO, PABHOCUJIbHBIC YPABHEHUSI 1 HEPABEHCTRA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBo 4yacoB
Ne HaumeHoBaHue pa3iesioB M TeM JuekTpoHHbIE (UG POBHbIE)
KonTpoabHbie
n/n NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI
MHOXECTBO 1€CTBUTEIIBHBIX YUCEIL.
| MHorowiensl. PanimonansHble ypaBHEHUS U 4 1 bubnmnoreka HOK
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://m.edsoo.ru/7f417af8
YpaBHEHUU
) Oyukuuu U rpadpuku. CreneHHas QyHKIMS C 12 | bubnuotexa [HOK
LIEJIBIM ITOKa3aTeaeM https://m.edsoo.ru/7f417af8
3 Apudmernuecknii KOpeHb N-0i CTENICHH. 15 | bubnnorexka HOK
HppaunoHasibHbIE YpaBHEHUS https://m.edsoo.ru/7f417af8
4 [TokazarenpHas Gpynkuus. [lokazarenbHbie 10 1 bubnuoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
5 Jlorapudpmuueckas GpyHKIUS. 13 | bubnmnorexka HOK
Jlorapudmudeckue ypaBHEHUS https://m.edsoo.ru/7f417af8
6 TpuronomeTprudeckue BeIpaXeHUs U ” | bubnmnorexka [HOK
ypaBHEHUSA https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK
7 [TocnenoBarensHOC orpecc 10 1
TICHOBATEINBHOCTH M HPOTpeceHit https://m.edsoo.ru/7f417af8
but6mmoreka [IOK
8 Hemnpe e . [Ipon3BoHa 20 1
npeppiBHbie Qyriciun. Tpom3BonHas https://m.edsoo.ru/7f417af8
9 [ToBTOpeHmEe, 0600IIEHNE, CHCTEMATH3 AT 5 ) bu6nuorexa [IOK
3HAHUU https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10




IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka KonTtposbHuble A p
n/n Bcero u3yyeHusi  oOpa3zoBaTe/ibHbIE
padoThI
pecypchl
MHoxecTBO, oneparuu Ha,
1 (L pan . o\ 1 0 4.09.2023 bubnmnoreka [HOK
MHOECTBAMU U UX CBOMCTBA https://m.edsoo.ru/7f417af8
. bub6 OK
2 Juarpammsbl Diinepa-Benna 1 0 5.09.2023 nosmotexa I
https://m.edsoo.ru/7f417af8
3 IIpuMeHeHrEe TEOPETUKO-MHOKECTBEHHOIO 1 0 6.09.2023 bubnnorexka HOK
armapara Jis pelieHus 3a1a4 T https://m.edsoo.ru/7f417af8
Panmonanehbie uncna. OOBIKHOBEHHBIC U BuG OK
4 JECSITUUHBIE TPOOU, TPOLIEHTHI, 1 0 7.09.2023 nosmorexa I
https://m.edsoo.ru/7f417af8
OECKOHEYHBIE TTEPUOIUUECKHE Ipodu
Panmonaneshbie uncna. OOBIKHOBEHHBIC U BuG OK
5 JECSITUUHBIE TPOOU, TPOLIEHTHI, 1 0 11.09.2023 nommorexa I
https://m.edsoo.ru/7f417af8
OECKOHEYHBIE TTEPUOINUECKHE Ipodu
[Tpumenenue apobeii 1 IPOIEHTOB IS
6 p np po1x i 1 0 12.09.9023 bu6nuoreka [IOK
peleHus IpUKIagHbIX 3a1a4 https://m.edsoo.ru/7f417af8
[Ipumenenue npoOeit U MPOLIEHTOB TSt
7 p ap pon i 1 0 13.09.2023 bubmuorexa [JOK
pelenus IpuKiIagHbIX 3a0a4 https://m.edsoo.ru/7f417af8
€HCTBUTEbHBIC Yncia. PallnoHaNbHBIE
8 A t 1 0 14.002023  Pwomrorexa LOK
HppanroOHAIIBHBIE YHCIa https://m.edsoo.ru/7f417af8
ApudmeTrndeckue onepammu ¢
9 pud pan 1 0 18.09.2023 bubmmorexa [JOK

JIeCTBUTEIIbHBIMU YN CIaMU

https://m.edsoo.ru/7f417af8




Monynb 1€MCTBUTENBHOTO YUCTIA U €r0

bu6nmoreka [IOK

10 . 19.09.2023
CBOWCTBA https://m.edsoo.ru/7f417af8
[TpuGnmmxEHHBIC BRIYMCIICHHS, IPABHIIA

11 OKpVYIVICHUS, IPUKUIKA U OIlEHKA 20.09.2023 Bubmrorexa ITOK

pyr - 1P . 1 R https://m.edsoo.ru/7f417af8
pe3yJibTaTa BEIYMCIICHUN
OCHOBHBIE METO/IbI pEUICHUS LETbIX U
. bubmnorexa [JOK
12 JPOOHO-paLOHAJIBHBIX YPAaBHEHUHN U 25.09.2023
https://m.edsoo.ru/7f417af8
HEpPaBEHCTB
OCHOBHBIE METO/IbI PEIICHUS LIETBIX U
. bubmuorexa [JOK
13 JTPOOHO-pAllMOHATBHBIX YPABHEHUH U 26.09.2023
https://m.edsoo.ru/7f417af8
HEPaBEHCTB
OCHOBHBIE METObI PELICHUS LIEIbIX U

14 00HO-palMOHANBHBIX YPaBHCHUN U 27.09.2023 bubmmorexa LOK
P pall P N https://m.edsoo.ru/7f417af8
HEPaBEHCTB
MHOro4wieHsl OT OAHOW MEPEMEHHOM. Bu6 OK

OTEeKa
15 Jlenenne MHOTOUYJIEHA HA MHOTOWIEH C 28.09.2023 uomorexa [
https://m.edsoo.ru/7f417af8
octaTtkoM. Teopema besy

16 MHorouieHsl ¢ 1eabMu K03PhUIIUEHTaMH. 510.2023 bubmuorexa [JOK

Teopema Buera o https://m.edsoo.ru/7f417af8
N . b K
17 Pemenne cucreM TMHENHBIX YpaBHEHUN 3.10.2023 nomorexa IO
https://m.edsoo.ru/7f417af8
bubmmoreka [IOK

18 Pemenue cucreM TMHEWHBIX YpaBHEHUN 4.10.2023

P https://m.edsoo.ru/7f417af8
Marpuiia cucTeMbl JTUHEMHBIX YpaBHEHUH.

19 Onpenenurens MaTpuLpl 2X2, €ro c 10.2023 bu6muoreka [JOK
r€OMETPUYECKUIN CMBICI U CBOKCTBA; o https://m.edsoo.ru/7f417af8
BBIUMCIICHUE €T0 3HAYCHUS

20 Omnpenenurenb MaTpULbl 2X2, €ro 9.10.2023 bubmuoreka [JOK




FeOMETPUYECKUI CMBICI U CBOMCTBA;
BBEIYMCJIEHHE €r0 3HAUCHUS

https://m.edsoo.ru/7f417af8

)1 [IpumMeHeHue onpenenuTens s peleHus bubnmoreka [JOK
CHUCTEMBbI JINHEHHBIX YpaBHEHU 10.10.2023 = https://m.edsoo.ru/7f417af8
Pemenue npuknaaHeix 3aa4 ¢ MOMOILBIO
2 p ! | | | il 11.10.9023 bu6nmoreka [IOK
CHUCTEMBI JINHEUHBIX YPaBHEHUN https://m.edsoo.ru/7f417af8
Pemenue npukinaaHeix 3a7a4 ¢ MOMOIIBIO
23 p ! | | | 1 12.10.2023 bu6nmoreka [IOK
CHCTEMBI IMHEUHBIX YpaBHEHUN https://m.edsoo.ru/7f417af8
KontponbHas padota: "PanronansHbie
24 aBHEHUS U HepaBeHCTBA. CUCTEMBbI 16.10.2023 bubmmorexa HOK
P . P on ' o https://m.edsoo.ru/7f417af8
JIMHEWHBIX YpaBHEHUN
OyHKIUA, CTIOCOOBI 3aJaHUS KITUH.
- dyn bubnnoreka IIOK
25 B3anmuo oOpatHbie HyHKIHH. 17.10.2023
> https://m.edsoo.ru/7f417af8
Kommnoszunus ¢yHkimit
26 I'paduk yHkmmu. dneMeHTapHBIC 18.10.2023 bubnmnoreka [HOK
npeobpazoBanust rpaQUKOB YHKIHI o https://m.edsoo.ru/7f417af8
OO6nacTh onpeneaeHus] © MHOXKECTBO BuG 10K
noInoTeKa
27 3HAUYCHUU k. Hynu KUUU. 19.10.2023
Pyrr ya dysiu https://m.edsoo.ru/7f417af8
[IpomexxyTKH 3HaK MOCTOSTHCTBA
YéETHble 1 HEYETHBIE PYHKIIHH.
bubmmoreka [IOK
28 [lepuonnueckue k1. [IpoMexxyTku 23.10.2023
pHOA yrku P T https://m.edsoo.ru/7f417af8
MOHOTOHHOCTH (pYHKIIMH
MakcumMyMbl U MUHUMYMBI () YHKIIUH. Eubs OK
29 HaulOonpiiee 1 HanMeHbIIIee 3HAYCHHE 24.10.2023 nommorexa [
https://m.edsoo.ru/7f417af8
(GYHKITUN Ha IPOMEKYTKE
Jluneiinas, KBaapaTuyHas U JpOOHO-
30 Anad, ap ap 25 10,2073 bubmmorexa [JOK
TuHeHas pyHKIUN https://m.edsoo.ru/7f417af8
31 DneMeHTapHOe UCCIIeJOBAHUE U 26.10.2023 = bubGamnoreka IIOK



MOCTPOCHUE IPaPUKOB ITUX (YHKIIUN

DneMeHTapHOe UCCIIeIOBAHUE U

https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK

32 . 6.11.2023
MOCTPOCHUE IPaPUKOB ITUX (YHKIIUNA https://m.edsoo.ru/7f417af8
Crenens c 1e okazareneM. buno

13 TETECHb C LIEJIBIM 1T tesneM. bunom 211.203 bubmuorexa [JOK
HrroToHa https://m.edsoo.ru/7f417af8
CreneHb c 1enbIM MokaszaTteneM. buaom

34 I 8.11.2023 bu6nmoreka [IOK
Hprotona https://m.edsoo.ru/7f417af8
Crenennas KITUS C HATYpaJIbHBIM U

dyn .. ypu bubnnoreka IIOK
35 [eJIbIM TTOKazaTeneM. E€ cBoiicTBa u 9.11.2023
https://m.edsoo.ru/7f417af8
rpaduk
KonTponbnas pabora: "Crenenna

36 HTPOJIbH "ap > T TETIeHHAs 13.11.2023 bubnmnoreka [HOK
¢bynknus. E€ croiictBa u rpaduk" https://m.edsoo.ru/7f417at8
A . .

37 pudmeTraecKkuit f(OpeHb HaTypaJIbHOMN 14.11.2023 bubnmnoreka [HOK
CTEIIEHU U €0 CBOKCTBA https://m.edsoo.ru/7f417af8
A . .

38 pubMeTHIeCKHii vKopeHb HaTypaJIbHOU 15.11.9023 bubnmnorexka HOK
CTEIIEHU U €r0 CBOUCTBA https://m.edsoo.ru/7f417af8
IIpeoOpa3oBa clio AKCHHI,

39 peoOpa3oBaHMsI YUCIOBBIX BbIPaXKEHUM 16.11.2023 bubmuoreka [JOK
COJIepKalluX CTENEHU U KOPHUA https://m.edsoo.ru/7f417af8
I .

40 peobpa3zoBaHMs YMCIOBBIX BBIPaKEHUI, 50.11.2023 bubmuoreka [JOK
COoJlepKalluX CTEIEHU U KOPHHA https://m.edsoo.ru/7f417af8

41 [IpeoOpazoBaHus YUCITOBBIX BHIPAKCHUH, 51.11.2023 bubmuorexa [JOK
COJIEpKAIUX CTETIEHH U KOPHH o https://m.edsoo.ru/7f417af8
Hppannonanbabie ypaBHeHUS. OCHOBHBIE

42 MS’[I“)O HH CIICHUS pfp AMOHAJIbHBIX 22.11.2023 bubmmorexa [IOK

A pv Ppatt o https://m.edsoo.ru/7f417af8
ypaBHEHUM
Uppanmonanbusie ypaBHeHUsI. OCHOBHBIE
bu6nuoreka [IOK
43 METO/BI PELICHHS UPPALMOHAIBHBIX 23.11.2023

YpaBHEHUI

https://m.edsoo.ru/7f417af8




Wppanmonansueie ypaBHeHUs. OCHOBHbIE

bu6nmoreka [IOK
44 METO/Ibl PEMIEHUS HPPALHMOHAIBHBIX 27.11.2023
g pv ppatt https://m.edsoo.ru/7f417af8
ypaBHEHUI
PaBHOCHIIBHBIE TEPEXOBI B PELLICHUN
45 pexon Iv) 28.11.2023 bubmuorexa [JOK
UPPALUOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/7f417af8
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT
46 pexon 13 29.11.2023 bu6nuoreka [IOK
HUppalUOHAIIBHBIX YPaBHEHUHN https://m.edsoo.ru/7f417af8
PaBHOCHIIbHBIE TIEPEXOIbI B PEIICHUT
47 pexon 13 30.11.2023 bu6nmoreka [IOK
HPpALMOHAIIBHBIX YPABHEHUN https://m.edsoo.ru/7f417af8
43 PaBHOCHIIBHBIE IEPEXOBI B PELLIEHUU 4.12.2073 bubnuorexa [HOK
UpPALMOHAILHBIX YPABHEHUI o https://m.edsoo.ru/7f417af8
CaoiicTBa U rpaduKk KOpPHS N-0i CTETIEHN
. bu6mmoteka [IOK
49 KaK (QYHKIIMH OOpaTHOW CTETICHU C 5.12.2023
https://m.edsoo.ru/7f417af8
HaTypaJIbHbIM IIOKa3aTelieM
CaoiicTBa u rpaduKk KOpHS N-0i CTETIEHN
N bubmuorexa [JOK
50 Kak (QyHKIIMM OOpaTHOM CTETIeHHU C 6.12.2023
https://m.edsoo.ru/7f417af8
HaTypaJbHBIM TTOKa3aTelieM
KonrtponbHas padora: "CpoiicTBa u rpagux
N bubmmorexa [JOK
51 KOpHs n-ou crerneHu. MppauvoHanbHbIe 7.12.2023
| https://m.edsoo.ru/7f417af8
ypaBHEHUS
Crenensb ¢ pallMOHANIBHBIM ITOKa3aTeIeM U
52 ’ i pan 11.12.9023 bubmuorexa [JOK
€€ CBOUCTBA https://m.edsoo.ru/7f417af8
Cremnenb ¢ pallMOHATBHBIM MOKa3aTeIeM 1
53 ’ § pan 12.12.2023 bubmuorexa [JOK
€€ CBONCTBA https://m.edsoo.ru/7f417af8
CreneHb ¢ pallMOHAIBHBIM MTOKa3aTENEM U
54 ’ H pan 13.12.2023 bubmuorexa [JOK
€€ CBONCTBA https://m.edsoo.ru/7f417af8
IlokazatenpHas KIIMs, €€ CBOMCTBA U
55 (GyHKIL 14.12.2023 Bu6muorexa IIOK

rpaduk

https://m.edsoo.ru/7f417af8




56 Hcnons3oBanue rpaduka GyHKIUN 115 18.12.2023 bubmuorexa [JOK
pEIICHUS ypaBHEHUH o https://m.edsoo.ru/7f417af8
Hcnonb3oBanue rpaduka KIIUU IS

57 rp il) Gyskumm 1 19.12.2023 bubmuorexa [JOK
peleHus ypaBHEHU N https://m.edsoo.ru/7f417af8
[TokazaTenbHbie ypaBHeHUsS. OCHOBHbBIE

bu6nuoreka [IOK
58 METO/Ibl PEIICHHS TOKA3aTEeIbHBIX 20.12.2023
. https://m.edsoo.ru/7f417af8
YpaBHCHHIA
[TokazaTenbHbie ypaBHeHUs. OCHOBHbBIE
bubmuorexa [JOK
59 METO/Ibl PEIICHHS TTOKA3aTEeIbHBIX 21.12.2023
. https://m.edsoo.ru/7f417af8
YpaBHCHHIA
[TokazarenpHble ypaBHEHUSI. OCHOBHBIE
bubmuorexa [JOK
60 METOJIbI PEIICHUS ITOKAa3aTEeIbHBIX 25.12.2023
. https://m.edsoo.ru/7f417af8
YpaBHCHHIA

61 KonTponbnas pabora: "[lokazarenpHast 26.12.9023 bubnuorexa [HOK
¢byukus. [lokasaTenbHble ypaBHeHUS" o https://m.edsoo.ru/7f417af8

bubmmoreka [IOK

62 Jlorapugm uucna. CoiictBa gorapupma 27.12.2023

p¢ pu¢ https://m.edsoo.ru/7f417af8
bubmmoreka [IOK

63 Jlorapudm uucna. CoiictBa gorapupma 28.12.2023

puch puch https://m.edsoo.ru/7f417af8

64 Jlorapudm uucna. ColicTBa jJorapudpma 4.12.2023 bubmorexa HOK

https://m.edsoo.ru/7f417af8

65 JlecATHUHBIE U HaTypalibHbIE JTOTapH(pPMbI 9.01.2024 bubmorexa HOK

https://m.edsoo.ru/7f417af8

66 JlecsiTuuHbIe U HATYpaJibHbIE TOTapUPMBbI 10.01.2024 bubmorexa HOK

https://m.edsoo.ru/7f417af8
[IpeobpazoBaHue BbIpaKeHUI

67 peoop p ) 11.01.2024 bubmuorexa [JOK
coJiepKaIIux JorapudMbl https://m.edsoo.ru/7f417at8

68 IIpeoOpa3oBaHue BBIpAKEHHIH, 15.01.2024  bubnumoreka [IOK



coJiep>Kaliux Jorapudmol

[IpeoOpa3oBaHue BEIpaKEHUH,

https://m.edsoo.ru/7f417af8
bu6nuoreka [IOK

69 16.01.2024
coJiep KaIIux JoraprupmMbl https://m.edsoo.ru/7f417af8
Jlora; ecka K e€ CBOICTRA
70 rapumuy s yHKIMSA, BOMCTB 17.01.2024 bu6nmoreka [IOK
U rpaduK https://m.edsoo.ru/7f417af8
JI e et i
71 orapupmuueckas GyHKIH, €€ CBOWCTBA 18.01.2024 bu6nmoreka [IOK
U rpaduk https://m.edsoo.ru/7f417af8
Hcnonb3oBanue rpa a
7 HOJIE30BaHKE I'P fbm{ GbyHKIMT 11 52.01.2024 Bubnuoreka LIOK
pelIeHUs ypaBHEHUN https://m.edsoo.ru/7f417af8
Hcnonb3oBanue rpa a
7 MOJIb30BAHUE TP il)I/IK GYHKIUH 1S 53.01.2024 bu6nmoreka [IOK
peleHus ypaBHEHUU https://m.edsoo.ru/7f417af8
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
bubmuorexa [JOK
74 METO/IbI PEIICHHS JIOTApU(PMUUECKUX 24.01.2024
. https://m.edsoo.ru/7f417af8
ypaBHEHUH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
75 METO/IbI pelIeHUs JorapuPMUIECKUX 25.01.2024 bubmmorexa HOK
8 pv P o https://m.edsoo.ru/7f417af8
ypaBHEHUH
Jlorapudmuueckue ypaBuenusi. OCHOBHBIE
76 METO/IbI PEIICHHUS JIOTApUPMUUECKUX 29.01.2024 bubmmorexa OK
A pv P o https://m.edsoo.ru/7f417af8
ypaBHEHUH
PaBHOC e Tepexo ele
77 BHOCHWJIbHBIE TTEpeX I[I)IBpuHI HUU 30.01.2024 bubmuoreka [JOK
Jorapu(PMUYECKUX YpaBHEHUM https://m.edsoo.ru/7f417af8
PaBHOCUIIEHBIC TIEPEXO/IbI B PCIICHUN
78 pexon pv 31.01.2024 but6mmoreka [IOK
JorapupMUUECKUX YpaBHEHUN https://m.edsoo.ru/7f417af8
79 Kontponbras padota: "Jlorapupmuueckas 1.02.90%4 bubnuotexa [JOK
¢dbyakuwms. Jlorapudpmudeckue ypaBHeHHS" o https://m.edsoo.ru/7f417af8
CuHyc, KOCHHYC, TAHT€HC U KOTAHTE€HC
20 WHYC, KOCHHYC, TAHTCHC W KOTAaHTCH 5 02.2024 bubmuoreka [JOK

YUCJIOBOTO apryMEHTa

https://m.edsoo.ru/7f417af8




CI/IHYC, KOCHHYC, TAHI'CHC 1 KOTAaHI'CHC

bu6nmoreka [IOK

81 6.02.2024
YHCJIOBOI'O apryMeHTa https://m.edsoo.ru/7f417af8
A e
2 PKCHHYC, apKKOCHUHYC U apKTAaHI'€HC 7.02.2024 bubmmoreka [IOK
YHUCJIOBOTO apryMEHTAa https://m.edsoo.ru/7f417af8
23 ApKCHHYC, apKKOCUHYC U apKTaHI€HC 1.02.90%4 bubnnoreka [JOK
YHCIIOBOrO apryMeHTa o https://m.edsoo.ru/7f417af8
Tpuronomerpuueckas OKpy HOCTb,
84 onpeJieJIeHue TPUTOHOMETPUUECKHUX 8.02.2024 bubmorexa [TOK
pea . p P R https://m.edsoo.ru/7f417af8
(GYHKINN 9MACIOBOTO apryMeHTa
TpuronomeTrpuueckas OKpy HOCTb,
bubnnoreka IIOK
85 OoInpeeIICHUE TPUTOHOMETPUUECKUX 12.02.2024
. https://m.edsoo.ru/7f417af8
(GyHKIMI YMCIOBOTO apryMeHTa
bubmnoreka IIOK
86 0) 13.02.2024
CHOBHBIE TPUTOHOMETpUYECKHE POPMYIIbI hitps://m.edsoo.rw/7f4 1 7af8
bubmuorexa [JOK
87 0) 14.02.2024
CHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI hitps://m.cdsoo.rw/7f4 1 7af8
bu6nuoreka [IOK
88 0) 15.02.2024
CHOBHBIE TPUTOHOMETPUYECKUE (POPMYIIBI hitps:/m.cdsoo.ru/7f417af8
bu6nuoreka [IOK
89 OcHoBHbIE OHOME eckue ¢o 19.02.2024
HOBHEIC TPHIOHOMETPHHCCKHE (OPMYJIb https://m.edsoo.ru/7f417af8
90 Hp606p33033aHI/I€ TPUTOHOMETPHUIECKUX 20.02.2024 bubnmnoreka [JOK
BBIPAXKEHUN https://m.edsoo.ru/7f417af8
I1
01 peo6p330vBaHI/Ie TPUTOHOMETPUYECKUX 51.02.2024 bubnmnorexka HOK
BBIpaKECHHUH https://m.edsoo.ru/7f417af8
[Tpeod
9 peo pasouBaHHe TPUTOHOMETPUUYECKUX 22.02.20%4 bubnuotexa [JOK
BBIPXXEHUI https://m.edsoo.ru/7f417af8
[Ipeobpa3oBaHre TPUTOHOMETPUUECKUX
93 peoop P p 26.02.2024 bu6nuoreka [IOK

BBIPAKCHU I

https://m.edsoo.ru/7f417af8




bu6nmoreka [IOK

94 PemreHne TpuroHOMETpUYECKUX YPaBHEHUU 27.02.2024
https://m.edsoo.ru/7f417af8
95 Pemenuie TpUroHOMETPUUECKUX ypaBHEHUI 27.02.2024 bubmorexa HOK
https://m.edsoo.ru/7f417af8
. b
96 Pewrenne TpuroHoMeTpu4eCKuX ypaBHEHUM 28.02.2024 nommotexa [IOK
https://m.edsoo.ru/7f417af8
. b
97 Pewrenne TpuroHoMeTpu4eCKUX ypaBHEHUM 29.02.2024 nommotexa [IOK
https://m.edsoo.ru/7f417af8
98 Perenue TpuroHoMeTpuueCKuX ypaBHEHUM 4.03.2024 bubmmorexa LOK
https://m.edsoo.ru/7f417af8
99 Perenue TpuroHoMeTpuueCcKuX ypaBHEHUM 5.03.2024 bubmmorexa LOK
https://m.edsoo.ru/7f417af8
100 Pemenuie TpUroHOMETPUUECKUX ypaBHEHUI 6.03.2024 bubmorexa [OK
https://m.edsoo.ru/7f417af8
KonTponbHas pabora: Eubs OK
101 "TpUrOHOMETPUUYECKUE BBIPAKEHUS U 7.03.2024 nosmorexa L
" https://m.edsoo.ru/7f417af8
TPUTOHOMETPUUYECKUE YPABHEHUS
[TocnenoBarenbHOCTH, CIOCOOBI 3a1aHUS 5ub OK
102 IIOCJIeI0BaTENbHOCTEN. MeTox 11.03.2024 nosmorexa L
. https://m.edsoo.ru/7f417af8
MaTeMaTUYeCKOW WHIYKLIUU
MOHOTOHHBIE ¥ OTPAaHUYCHHBIE Eubs OK
103 nocyeaoBarenbHocTu. Mcropus ananusa 12.03.2024 nomorexa I
https://m.edsoo.ru/7f417af8
0ECKOHEUHO MaJIbIX
b
104 Apudmerndeckas Iporpeccus 13.03.2024 nommorexa TIOK
https://m.edsoo.ru/7f417af8
b K
105 I'eomeTprueckas nporpeccus 14.03.2024 nommorexa O
https://m.edsoo.ru/7f417af8
beckoHneyHo yObIBaromasi reoMeTpruiecKast
106 4 B P 18.03.2024  Pwommorexa HOK

nporpeccus

https://m.edsoo.ru/7f417af8




CyMMa GeckoHEYHO YOBIBarome

bu6nmoreka [IOK

107 . 19.03.2024
reOMETPUYECKOU ITPOTrpECCUU https://m.edsoo.ru/7f417af8
JIMHEeNHBIN U SKCIOHEHITMAIBHBIA POCT.
108 11 p 20.03.2024 bubmuorexa [JOK
Yucno e. Dopmyiia CI0KHBIX IPOLEHTOB https://m.edsoo.ru/7f417af8
JIMHEWHBIN U SKCIIOHEHIIA 1 POCT.
109 WHEWHBIN U SKCIIOHEHIIUATBHBIN POCT 21.03.20%4 bubamnoreka HOK
Hucno e. DopMyna CI0KHBIX POLEHTOB https://m.edsoo.ru/7t417at8
110 Hcnonb3oBanue nporpeccuu AJisk peieHus 3.04.2024 bubnmnoreka HOK
peabHbIX 3a/1a4 IPUKIAIHOTO XapakTepa o https://m.edsoo.ru/7f417af8
K oora:
11 OHTpOJIbHAS padoTa 4.04.2024 bubnuotexa [HOK
"[locnenoBarenbHOCTH U IIporpeccun’ https://m.edsoo.ru/7f417at8
bubnnoreka IIOK
112 HenpepsiBHbie KIIMU U UX CBOWCTBa 8.04.2024
Pep Pymu https://m.edsoo.ru/7f417af8
Touka pa3peiBa. Ac 0 apuKo
113 YK pv PBIB UMIITOTHI TPaUKOB 9.04.2024 bubnmnorexka HOK
byHKIUH https://m.edsoo.ru/7f417af8
CsaoiicTBa i Hempe a
114 BOMCTBa (PYHKIIMI HENIPEPHIBHBIX H 10.04.2024 bubnuoreka [JOK
OTpE3KE https://m.edsoo.ru/7f417af8
Croii .
115 BOMCTBa (QYHKIMI HEMIPEPBHIBHBIX HA 11.04.2024 bubnmnorexka HOK
OTpE3KE https://m.edsoo.ru/7f417af8
Mero €pBajo emie
116 TOJ UHTEPBAJIOB ISl pELICHUS 15.04.9024 bubnmnorexka HOK
HEPaBEHCTB https://m.edsoo.ru/7f417af8
Meroa UHTEpPBAJIOB ISl pELICHUS
117 )i p JUIS 16.04.2024 bu6nuoreka [IOK
HEPABEHCTB https://m.edsoo.ru/7f417af8
Meroa UHTEpPBAJIOB ISl pEeLICHUs
118 )i p JIL P 17.04.2024 but6mmoreka [IOK
HEPaABEHCTB https://m.edsoo.ru/7f417af8
119 HpI/IMerHI/Ie CBOWICTB HEMPEPHIBHBIX 18.04.2024 bubnuotexa [JOK
GbyHKIMA 17151 pelIeHus 3a1a9 https://m.edsoo.ru/7f417af8
[IpumeneHne CBOMCTB HEMPEPBIBHBIX
120 p pep 22.04.20%4 bubmuorexa [JOK

GbyHKIUH 1715 petieHus 3a1a4

https://m.edsoo.ru/7f417af8




121 [TepBas u BTOpas npou3BOAHBIC (DYHKIIMH 23.04.2024
OnpeaeneHue, TCOMETPHICCKUNA CMBICIT

122 pel o P 24.04.2024
MIPOU3BOIHOM
Omnpenenenue, GPU3NYECKUN CMBICT

123 et . ¢ 25.04.2024
MIPOU3BOTHOM
VYpaBHeHUE KacaTelbHOU K TpaduK

124 p rpaduky 59.04.2024 bubnuorexa [JOK
byHKIMHA https://m.edsoo.ru/7f417af8
YpaBHeHHE KacaTelbHOU K TpauK

125 p rpaduky 30.04.2024 bubnnoreka IIOK
byHKIIUU https://m.edsoo.ru/7f417af8

126 [Tpon3BoaHBIC dIIEMEHTAPHBIX (QYHKIUI 1.05.2024 bubmorera OK

https://m.edsoo.ru/7f417af8
. b
127 [Ipou3BoIHBIE AIEMEHTAPHBIX (PYHKINUN 2.05.2024 nomotexa HOK
https://m.edsoo.ru/7f417af8
[Ipou3BoHast CyMMBI, IPOU3BEICHHS,

128 p )i M p )| g 6.05.2024 bubnnoreka IIOK
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI https://m.edsoo.ru/7f417af8
IIpousBogHas ¢ , IpOU3BEACHUS,

129 POM3BOJIHAS CyMMBI, IPOU3BE]T iII/Iﬂ 7 05.2024 bubmuoreka [JOK
YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI https://m.edsoo.ru/7f417af8

130 [IponsBoHast CyMMBl, IPOU3BEACHMS, 8.05.2024 bubnmnorexka HOK
YaCTHOTO M KOMITO3UIIUH (HYHKITHI A https://m.edsoo.ru/7f417af8

bubmmoreka [IOK

131 KonTponbnas pabora: "[IpousBonnas” 9.05.2024

p p p a https://m.edsoo.ru/7f417af8
IToBTOpenue, 0000IIEHHE, CUCTEMATH3a

132 P ' 1 ’ s 13.05.2024 bubmuorexa [JOK
3HaHUM: "YpaBHEHUS https://m.edsoo.ru/7f417af8
IloBTOpEHME, 0000IIECHIE, CHCTEMATH3A

133 P i HCTEMATU3AIHS 14.05.2024 bubmuorexa [JOK
3HaHuil: "OyHkuun" https://m.edsoo.ru/7f417af8

134 WroroBas koHTpoJsibHAs paboTa 1.05.2024 bubmorexa HOK

https://m.edsoo.ru/7f417af8

135 HTorosasi KOHTpOJIbHASA paboTa 15.05.2024  bubnumoreka [JOK




https://m.edsoo.ru/7f417af8

136

[ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3 AL
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

136

10

16.05.2024

bu6nmoreka [IOK
https://m.edsoo.ru/7f417af8




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

Anrebpa u Havasia MaTemMaTuueckoro ananusa. 10-11 kmaccel. YueOHUK.
bazoBelii u yriyonennsiit ypoBau. 2021. YueOnuk. Anumos II.A.

Nz narensctBO «IIpocBemenne»

METOJIUYECKHUE MATEPHUAJIbBI JIJISI YUYUTEJIS

» Anrebpa u Hayasia MateMatuueckoro ananuza. 10-11 kinaccsl. YueOHUK.
ba3zoBslit 1 yriyonenssiit ypoBuu. 2021. YueOuuk. Anumos [11LA.
NznarensctBo "[IpocBenienue"”

» PaGouast nporpamma cpeHero oomiero oopazoBanus nmpeamera
«MareMartuka» yriay0aéHHbI ypoBeHb. O100peHa peiienreM deiepaabHOro
Yy4eOHO-METOIMUECKOTO 00bEAMHEHHS 110 0011IeMYy 00pa30BaHUIO, TPOTOKOIT
7/22 ot 29.09.2022 r.

* Metoauueckue peKOMEHAAIMK 1Mo yueOHUKy "Anredpa u Havana aHanuza"
10-11 kmaccer /ABTop: Anumos I1I.A., U3narensctBo "l[IpocBemenue"

» Anrebpa u Havasa aHanu3a, 10-11 kmaccel, B 1Byx vactsx. [loypounoe
nJIaHupoBaHue 1o yueoOHuky Anumona I1.A/ ABTop-cocraBurens: ['puropreBa

I'.N.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



* http://window.edu.ru/ DnexkTpoHHas 6MOIMOTEKA yUeOHUKOB U

MCTOJUYCCKHUX MAaTCpUaAJIOB

* http://www.math.ru Matepuansl no matematuke B EquHol Komiekuuu

1 pOoBBIX 00pa30BaATEIBLHBIX PECYPCOB

e http://www.bymath.ne t 'azeta «Martematuka» M3marensckoro qoma

«IlepBoe ceHTIOps»

* http://www.uztest.ru 3anauu 1o reoMeTpuu: HHOOPMALIMOHHO-TIOUCKOBAS

CHUCTCMA

* http://www.problems.ru KommnbioTepHas MaTeMaTrKa B IIKOJIE

* http://school.msu.ru Maremaruka. [lIkona. byaymee. CaiiT yuurens

marematuku A.B. [lleBkuna

* http://www.etudes.ru Maremaruueckoe 00pa3oBaHHE: MPOILIOE U

Hacrosiiee. UHTepHeTONOIMOTEeKa 0 METOIUKE MTPENoAaBaHusl MaTeMAaTUKU

* http://www.exponenta.ru IToptan Allmath.ru — Bcst maTemaTrika B 0JHOM

MECTEC

* http://www.allmath.ru IlpuxknagHas MaremaTuka: CIpaBOYHUK

MaTeMaTU4YecKux (opMyJl, MPUMEPHI U 3a/1a4 C PEIICHUSIMHU

e http://math.rusolymp.ru 3amayHuK AJIs1 HOATOTOBKHU K OJIMMITHAAAM 110

MaT€MaTHuKe

* http://tasks.ceemat.ru 3aHumarenbHasg MmaTeMaTuka — OJIUMIUAIbI, UTPBI,

KOHKYPCEBI I10 MaTEMATHUKE AJIA IKOJIBHUKOB



* http://www.math-on-line.com MaremMaTnyeckue OJIUMIIMAAGI IJI

IIKOJIbHHUKOB

e http://www.olimpiada.ru MareMaTrnyecKue OJIUMITHAILI U OJTUMITHATHBIE

3aJ1a4u
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