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MNOACHUTEJIBHASA 3AIINCKA

VYuebnbiii kKypc «AnreOpa M Hayajga MaTEMaTUYECKOTO aHAIIU3a» SIBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMUpYeT
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(OPMATUKU, OOLIECTBO3HAHMSI, UCTOPUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydaroliuecsi OBIJIaJIeBalOT
YHHBEpPCaJbHBIM S3BIKOM COBPEMEHHON HaykH, KoTopas (opMyIHpyeT cBOU
JOCTHKEHHS B MaTeMaTH4eckoi hopme.

VY4eOHbIil Kypc anreOpbl M Hayal MAaTeMaTUYECKOTO aHaM3a 3aKiaJ(bIBaeT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TCHJICHIIMN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON KU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO HCIIONB30BaTh MX MAJS JaldbHEWIEro oOpa3oBaHHUA U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU ainreOpbl M MaTEeMaTHUUECKOro aHaju3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTH, /JIOKa3bIBAThH
YTBEPXKACHUS C MOMOINBIO MHAYKIIMA U PacCyXKJaTh NEAYKTHBHO, HCIIOJIb30BAThH
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U AaHAJIOTHIO, (OpPMUPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone uzyuyenus yueOHoOro kypca «Ainrebpa M Hadaja MaTeMaTH4YE€CKOIO
aHanM3a» 00ydYaroIuecs TMOJYYaroT HOBBIM OMBIT PEIIeHUs MPHUKIAIHBIX 3aiad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUpPOAE, HayKe U HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMAaTUYECKUMHU OTKPBITHSIMHA U UX aBTOPAMHU.

VYueOHbIll Kypc 001aJaeT 3HAUYUTENIbHBIM BOCIUTATENIBHBIM MOTEHIIUATIOM,
KOTOPBI peanu3yeTrcs Kak uepe3 Yy4eOHBId MaTepuaj, CHOoCOOCTBYIOIIUI
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduxy ydeOHOM
NESATENIbHOCTH, TpeOyIoleld MPOJOKUTENbHON  KOHIEHTpAlMd BHHUMAHUA,
CaMOCTOSITEIFHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a  IIOJyYCHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JIKUT ACSITebHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpykType yueOHOro kypca «Ausrebpa M Hadajga MaTeMaTH4YE€CKOTO
aHaJIKM3a» BbIJCJIECHBI CIEAYIOLUIUE COAEepKATEIbHO-METOAUYECKUEe TuHuu: «Yucna
U BBIYUCIICHU», «DyHKIINN U Tpadukny, «YpaBHEHUS U HEpaBeHCTBa», «Havana
MaTeMaTHYeCKOro aHanu3a», «MHoxecTBa ©  Joruka». Bce ocHOBHbIE



COJEPKATENbHO-METOANUECKUE JIMHUM HU3YyYaloTCs Ha MPOTSHDKEHUU JABYX JIET
oOyueHHusI Ha ypOBHE CpEIHEro oOIero oOpa3oBaHUsl, €CTECTBEHHO OTIOJIHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBIH KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEIUHSET B cede
COJEp’KaHUE HECKOJBKMX MAaTEeMaTHMUECKUX JHMCLUUIUIMH, TaKUX Kak anreopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooliee
MIMPOKUM MATEMATUYECKUM aIlllapaToM, y HUX IOCJIEI0BATENbHO (popmMupyeTcsa U
COBEpIICHCTBYETCSI YMEHHE CTPOMTh MATEMaTUYECKYI0 MOJEIb pealbHON
CUTyalluH, IPUMEHATh 3HAHUS, MOJIYYEHHbIE IIPU U3YYEHUH y4eOHOro Kypca, JUIs
peIIeHUsI CAaMOCTOSITENTFHO C(HOPMYIUPOBAHHON MAaTeMaTHYECKOW 3a7au, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOoIMYecKass JUHUS «Yuciia U BBIYMCIECHUS» 3aBEpLIacT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaTo Ha YPOBHE OCHOBHOT0 00111ero 00pa3oBanus. Ha ypoBHe cpeHero ooiiero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
palroHaIbHBIX BBIUMCICHUMA, BKJIIOYAIOMINX B CEOSI MCIOIB30BAHUE Pa3TUYHBIX
dopM 3amucu 4yMcia, YMEHUE JejaTh NPUKUJIKY, BBINOJHATH MPUOIMKEHHBIE
BBIUMCJICHMS], OLIEHUBATh YHUCIIOBbIE BBIpAXKEHUs, pabOTaTh C MaTeMAaTUYECKUMU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBAa HaTypalbHBIX, IIEIbIX,
paloOHaNbHBIX M JCHCTBUTENBHBIX  YHCENl  JIOTOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My cleuu(pUyYecKue 3aJaud M OIEepaluu: JeJIeHHE Halenlo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoOHANIBHBIX M HUPPAIMOHATBHBIX YHCEN, apu(METUIECKUE OMEpaIliy, a TaKKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocienoBaTenbHOMY pPacIIMPEHHIO Kpyra HCIHOJB3YEMBIX 4YHCEN U
3HaKOMCTBY C BO3MOYXHOCTSMU MX MPUMEHEHHS Ul PELICHUsS Pa3iMyuHbIX 33134
dbopMupyeTcsi TpeaCTaBICHNE O €IWHCTBE MATEeMATUKH KaK HayKH W e€ pojH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIluaust «YpaBHEHHMSI U HEPABEHCTBA» pEaJU3yeTcs Ha MPOTSHKEHUH BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpaIlMOHAIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKUX 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 W 3a7a4 Ha HaXOXKJIEHHE HauOOJBIINX M HAUMEHBIINX 3HAYeHUH (PyHKUIUU.
Jlannast copepkarenbHasi TUHUS BKIIIOYAaeT B ceOs Takke GOpMUPOBAHUE YMEHUN
BBIMOJHATH  pacu€Tel 1o  (opmynam, mpeoOpa3oBaHUs  pPalMOHAIBHBIX,
UppAIMOHATBHBIX M TPUTOHOMETPUYECKHX BBIPAKECHUM, a TAKKE BBIPAKCHUM,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuansa NPOUCXOJWUT  JaJIbHEWIEee  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npemyaraetT 3(PQGeKTUBHbIE HUHCTPYMEHTHI JUIsl pEIICHUS MNPaKTHYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

ConepxxarenpHo-MeTOIMYeCKass JHHUS «DYHKIMM U TpapuKu» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3a4a€T MOCIEA0BATEIbHOCTh U3YUEHNs MaTepruaia. M3yuenue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpauKOB, UCIOJIb30BaHUE (PYHKUUHU JJIs pelIeHUs 3a7a4 U3 APYIHX Yy4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK U C pEIIeHHEM ypaBHEHUN U HepaBeHCTB. [Ipu 3TOM OonblIOe BHUMAaHHE
yaensercs (OPMUPOBAHUIO YMEHHS BbIpaKaTh (POpMyJaMU 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEOBATh IMOJYyYECHHbIE (QYHKLIWU, CTPOUTH HX
rpaduku. Matepuan 3To¥ coJepKaTeNbHON JTMHUN HaIleJIeH Ha pa3BUTHE YMEHUN
Y HABBIKOB, ITO3BOJISIOIIMX BbIPAXAaThb 3aBUCUMOCTH MEXKIy BEIUYMHAMU B
paznu4HOi ¢dopme: aHATUTHYECKOU, Tpaduueckoid M cioBecHOW. Ero mzyuenue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3AILIMK, UCTIOJIb30BAHUIO aHAJIOTHH.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILECTBEHHO PaCIIMPUTh KPyrI KaK MAaT€MAaTHYECKHUX, TAK M NMPHUKJIAJHBIX 3a]ad,
JOCTYIIHBIX OO0YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CIOXHBIX (YHKLIMMA, ONpeAeNasaTh HX HauOONbIIME W HaUMEHbIINE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpEeHMsl TpoleccoB. JlaHHas colep)kareiibHas JIMHHUS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJUTh HAaWIydlllee pelleHue B MPUKIAAHBIX, B TOM YHCIIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MAaTeMaTH4€CKOTO
aHanM3a CIoCcOOCTBYET pa3BUTHIO aOCTPAKTHOTO, (POPMATBbHO-JIOTHYECKOTO U
KpPEaTUBHOTO MBIIIJICHUS, (POPMHUPOBAHUIO YMEHUN pPAClO3HAaBaTh MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TeXHHKe U ucKyccTBe. OOyuaroluecs: y3HaIT O



BBIJIAIONTNXCSI PE3yNbTaTaX, TOJYYCHHBIX B XOJI€ Pa3BUTHUS MaTEMaTUKHA Kak
HAyKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKECTBa M JIOTHKA)» BKIIOUYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKoW JOTruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
W TIpeiaraloT Han0oJiee YHUBEPCAIBHBIA SI3bIK, OOBETUHSIOMMNA BCE Pa3ieiibl
MaTeMaTUKH H e€¢ TPWIOKEHUH, OHU CBA3BIBAIOT pPa3HbIE MaTeMaTHYCCKUE
JUCHUIUIMHBL W WX MPWIOKEHUs B efauHoe uenoe. [loaTomMy BakHO ndaTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTEMaTUKHU U UCIOJIb30BaTh €T0 JIJISl BHIPAXKEHUS CBOMX MBICIIEH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTpPOTOCTh OOOCHOBAaHUM U CJIEJOBAHUE OMNpPEACIEHHBIM
mpaBujaM  TMOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  dJEMEHTaMU
MaTEMaTUYECKOM JIOTUKH CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIIIICHUS
0OyYaroIIMXCs, TIO3BOJIIET UM CTPOUTH CBOM PACCYKIEHHUS Ha OCHOBE JIOTHIECKUX
npaBui, POPMUPYET HABBIKM KPUTHIECCKOTO MBIIIJICHUS.

B yueOHOM Kkypce «AnreOpa W Hayajga MaTEMaTUYECKOTO aHaIM3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MAaTHUYE€CKOTO MOJIEIUPOBAHUS, KOTOPHIE MPHU3BAHbI
CrocoOCTBOBaTh (OPMHUPOBAHUIO HABBIKOB TIOCTPOCHUS MOJIEICH peatbHBIX
CUTyallMi, WCCIACAOBAHHS O3THX MOJENEH C TOMOIIBIO afmapaTra aireOpbl |
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETCHBI B KAK/IBIN U3 Pa3/IesioB MPOTPaMMBbI, ITOCKOJIBKY BECh MaTepualn
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pEIICHNH  pEabHbIX  MPAKTUYECKUX  3a7ad  OOydYarolIMecs  pPa3BUBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTHI0, 0000maTh M KOHKPETU3UPOBATH  MPOOJieMy.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHu3yeTcsl B MPOIIeCCe U3YyUEHHUs BCEX TeM yueOHOTo Kypca « Anredpa u Havasna
MaTEMaTUYECKOrO aHaJIU3a».

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



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Yuciia 1 BbIYMCICHUS

PanmonaneHpie umncia. OOBIKHOBEHHBIE U JAECSITUYHBIE JPOOU, IMPOLIEHTHI,
OeckoHeuHble mepuoanueckue npodu. IlpumeneHue npodeil M MPOLEHTOB IS
pelIeHus NIPUKIaJHbIX 3a7a4 U3 Pa3JIMYHbIX OTpAciiel 3HAHUWU U PEANIbHON KU3HH.

JlelictBuTenpHple 4nciia. PalMOHAIBHBIE W UPPALNMOHAIBHBIE YHUCIHA.
Apudmernueckue  omnepanuu ¢ JICUCTBUTEIBHBIMH  YHCIaMd.  Moayib
JEHCTBUTENBHOTO YKciaa U ero cBoicTBa. [IpuOmmkEHHbIE BBIYUCIIECHUS, ITpaBUIIa
OKPYIJICHHS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYUCICHUN.

Crenenp ¢ uenslM mnokaszarenemM. buHom Herorona. Hcnosb3oBanue
NOAXOASIIEH (POPMBI 3aMKUCH ACHCTBUTENBHBIX YUCEN ISl PEIIEHUS TPAKTUYECKHUX
3aJ1a4y ¥ NpPeJCTAaBICHUS JaHHBIX.

ApudpmeTnueckuili KOpeHb HaTypaIbHON CTENIEHU U €r0 CBOWCTBA.

CreneHp C palUMOHAIBHBIM II0KAa3aTEIEM U €€ CBOWCTBA, CTENEHb C
JICUCTBUTEIILHBIM ITOKA3aTEIIEM.

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

CHHYyC, KOCHHYC, TaHI'€HC, KOTAaHI'€HC YHCJIOBOIO apryMeHTa. ApPKCUHYC,
apPKKOCHUHYC M apKTaHI€HC YMCIIOBOI'O apryMEHTA.

YpaBHeHHS U HEPABEHCTBA

ToxnecTBa M TOXIECTBEHHbIE NPeoOpa3oBaHUs. YpaBHEHUE, KOPEHb
ypaBHEHUs. PaBHOCWIBHBIE ypaBHEHUs M YpaBHEHMs-CleICTBHs. HepaBeHCTBO,
pElIeHNE HEPABEHCTBA.

OCHOBHBIE METOBI PEIICHUS LENbIX U IPOOHO-PAIMOHATIBHBIX YPABHEHUHN U
HEpaBEHCTB. MHOroujeHbl OT OJHOM nepemMeHHOH. JleleHne MHoOroudsjieHa Ha
MHOrO4JieH ¢ ocrtaTkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
ko3 dunmenramu. Teopema Buera.

[TpeoOpa3oBaHus YMCIOBBIX BHIPAXKEHUMN, COJEPIKAIIMX CTETIEHU U KOPHHU.

HppanuroHansHbie ypaBHEHHUS. OcHOBHBIE METO/1bI penieHus
UPPALMOHATBHBIX YPABHEHUIA.

[Toka3atenbHble ypaBHeHHs. OCHOBHBIE METOJBI PELICHUS IMOKA3aTEIbHBIX

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

Jorapu(pMUYECKUX YpaBHEHHIA.
OcHoOBHbIE TPUTOHOMETPHUUECKHUE bopMyIbL. [IpeoOpazoBanue
TPUTOHOMETPUYECKUX BBIPAKEHUN. PellieHre TpUroHoMEeTpUYECKUX YPaBHEHUM.



Pemenne cucrem JIMHEWHBIX ypaBHEHHMH. Marpuiua CUCTEMBI JIMHEHMHBIX
ypaBHeHMI. OnpenenuTenb MaTpUllbl 2X2, €ro TeOMETPUYECKHM CMBICT U
CBOMCTBA, BBIYMCJIIEHUE €T0 3HAYEHHUS, NIPUMEHEHUE ONpPENEIUTENs sl pelIeHus
CUCTEMBbl JIMHEWHBIX ypaBHEHWH. PellleHHe NpUKIagHBIX 3a4a4 C I[OMOUIBIO
CUCTEMbl JIMHEWHBIX ypaBHEHWU. VcciaegoBaHue TMOCTPOEHHOM MOAENU C
ITIOMOIIBIO MaTPHUI] U ONIPEIEIIUTEIIEH.

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

@OyHkuuu U rpadpuku

@OyHkusA, crnocoObl 3amanus (QyHKIuM. B3auMHO o0OpaTHble (QYHKIMH.
Kommnosummst pyskiuii. I'paduk  QyHkuu. DineMmeHTapHbIE MpeoOpa3oBaHUs
rpadukoB QyHKIIHIMA.

OOusacTh ompeneneHuss 1 MHOKECTBO 3HaueHud (yHkumu. Hymu QyHkum.
[IpomexxyTku 3HakonocTossHCTBA. UETHbIE 1 HeuéTHbIe (pyHKUMU. [lepuoanueckue
¢ynkuud. IIpoMexyTKu MOHOTOHHOCTH (PYHKIMU. MakKCUMyMbl U MUHUMYMBI
¢ynkun. Hanbonpiiee 1 HauMeHblllee 3HaUeHUsI (PYHKIIMU Ha TIPOMEXYTKE.

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

CrenenHast QyHKIMS ¢ HATypajIbHBIM U II€JIbIM MOKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduk KOpHS N-OM CTENeHH Kak (QyHKIUU OOpaTHOU
CTENIEHU C HATYPaJIbHBIM [T0KA3aTEJIEM.

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

TpuroHomeTpuyeckas OKPY>KHOCTb, OIPENEIEHUE TPUTOHOMETPUUECKUX
(GYHKIMI YHUCIOBOTO apryMeHTa.

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

Hauvaja MmaTeMaTH4ecKOro aHajaimn3a

ITocimenoBaTellbHOCTH, CHOCOOBI 3aJaHMs ITOCIIEAOBATEIbHOCTEH. MeTon
MaTeMaTU4YeCKON WHIYKIUU. MOHOTOHHBIE " OrpaHUYCHHbBIC
NOCJIEIOBATENBHOCTH. MCTOpHSI BO3HMKHOBEHHSI MAaTEMATHYECKOTO aHaju3a Kak
aHann3a OECKOHEYHO MaJbIX.

Apudmerrueckas U reoMeTpuUecKas rnporpeccuu. beckoneuHo yoObiBaromas
reomerpuueckas nporpeccus. Cymma 0€CKOHEUHO YOBIBAIOIIEH reoOMETpHUYECKON
MIPOrpeccru. JINHENHBIN U 3KCIOHEHIMATIBHBIA pocT. Hucio e. @opMyra CI0KHBIX
NpoLEHTOB. Mcrnonb30BaHWE MPOTrPEecCUU JUIsl PELIEHUs pealbHbIX —3a1ady
MIPUKJIATHOTO XapaKTepa.



HemnpepriBHble (GyHKIIMM W WX CBOMCTBA. TOYkM pa3pbiBa. ACHMITOTHI
rpajuxoB ¢yakiuii. CBoiicTBa (QyHKIMI HENPEpHIBHBIX Ha OTpe3ke. Meron
WHTEPBAJIOB [UIl PELICHUs HEPAaBEHCTB. [IprMeHeHne CBOWCTB HENMPEPBIBHBIX
GyHKIUI 1715 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIUU. Onpenenenne, reOMeTpUIECKui U
buznyecKuii CMBICI MPOU3BOIHOM. YpaBHEHHE KacaTeabHOU K rpaduky QyHKIUH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiui.  [IpousBomnHas  CyMMBl,
IPOU3BENIEHUS, YACTHOTO U KOMIIO3UINY (PYHKIIUH.

MHoskecTBa M JIOTHKA

MHOXeCTBO, ONEepanMy HaJX MHOXECTBAMHU W HX CBOMCTBA. Jlmarpammel
Oiinepa—Benna. [IpuMeHEHHE TEOPETUKO-MHOXKECTBEHHOIO — ammapara i
ONMCAHUs PEAJbHBIX IPOLECCOB M SBJIICHUM, NPU PELICHWH 3a4ad U3 JIPYTUX
y4€OHBIX MPEIMETOB.

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

INDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 141 HAYAIJIA MATEMATHNYECKOI'O AHAJIN3A»
(YTJIYBJIEHHBIM YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO  WIEHAa  POCCHUWCKOro  oOILIecTBa,  MPEACTaBICHUE O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
MpoLenyp TpaKIaHCKOro oOmecTBa (BBIOOPHI, OMNPOCHI U JIPYroe), yMEeHHUe
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GyHKIUSIMU ¥ HA3HAYCHUEM;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTh POCCUNCKOM T'PaKIAaHCKOW UICHTUYHOCTH, YBOXKCHUS K
MMPOLUIOMY W HACTOSIIEMY POCCUUCKOW MAaTEMATHMKH, UEHHOCTHOE OTHOLIEHHE K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIbI,
WCIIOJB30BaHUE OTUX JOCTHKEHUNW B JAPYrHX HayKax, TEXHOJIOTusAX, cdepax
SKOHOMUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHHME JTYXOBHBIX IIEHHOCTEW POCCUHCKOTO Hapoaa, chopMUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUA, 3TUYECKOTO IOBEJCHHUS, CBSI3aHHOIO C IMPAKTUYECKUM



IIPUMEHEHUEM JOCTW)KCHUM HAyKHW W JEATEIBHOCTBIO YYEHOrO, OCO3HAHHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOWYHBOTO Oy TyIIEro;

4) 3cTeTUYECKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIOYAs 3CTETUKY MaTEeMaTHYECKUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3a/1au, PEIICHUH, pacCyXI€HU, BOCIPUUMYUBOCTh
K MaTEeMaTHYE€CKUM acleKTaM pa3ju4HbIX BUIOB HCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

cOPMHPOBAHHOCTh yYMEHHUS MPUMEHSATh MaTeMAaTUYeCKHe 3HAHUSA B
MHTEpecax 310pOBOro 1 0e30MacHOro 00pasa >KM3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 30pOBBIO (370pOBOE MHUTaHHE, COAJTAHCUPOBAHHBIA PEXUM 3aHATHU U
OTJIIbIXa, peryispHas (u3n4ecKass aKTUBHOCTH), PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CHOPTUBHO-03J0OPOBUTEIBHON 1€ATEIbHOCTBIO;

6) Tpy10BOr0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPyAY, OCO3HAHHME ILIEHHOCTH TPYyIOJI00Us, HHTEpeC K
paznuyHbiM  chepaM  MPOPECCHOHATIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMH, YMEHHE COBEPIIATh OCO3HAHHBIA BBIOOP
Oynymeit mnpodeccud W peaau3oBbIBATH COOCTBEHHBIE JKM3HCHHBIC ILJIAHBI,
TOTOBHOCTh U CIOCOOHOCTh K  MaTeMaTH4eCKOMy  OOpa3oBaHHMIO U
caMO00pa30BaHUIO Ha MPOTSHKEHUM BCEH KU3HU, TOTOBHOCTh K AaKTHBHOMY
YYaCTHIO B PEIICHUH NMPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPaBICHHOCTH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

C()OPMUPOBAHHOCTh  IKOJIOTUYECKOM KYyJbTYpbl, TOHHMAaHUE BIUSHUS
COLIMAJIBHO-D)KOHOMHMYECKHUX MPOLECCOB HAa COCTOSIHUE MPUPOJHON M COLMATIBHOU
Cpelbl, OCO3HaHME TII00aNbHOIO XapaKTepa SKOJIOTHYECKUX Mpo0sieM, OpUeHTaLUs
Ha TNPUMEHEHHE MATeMAaTHMYeCKUMX 3HAHMM JUIsl penieHus 3agady B 00JacTu
OKpYXarolenl cpepl, IMJIaHUPOBAHUE IOCTYNKOB W OIEHKA HMX BO3MOKHBIX
MOCIICICTBUUN JIJIL OKPYIKAIOLLIEN CPEbI;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKH M OOIIECTBEHHOM  MPaKTUKH, [OHUMaHUE
MaTEMaTUYeCKOM HayKd Kak cgepbl YeIOBEUYECKOW MAEsITeNIbHOCTH, ATAarloB €€
pPa3BUTUS M 3HAYUMOCTH JUISI PA3BUTHS LMBUIM3ALMHU, OBJIAJACHUE SA3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKOW KyJIbTypOl Kak CpEICTBOM IMO3HAHUS MUDA,
TOTOBHOCTh OCYILECTBIIATh MPOEKTHYIO W HCCIEIOBATENbCKYIO JIEATEbHOCTh
WHIUBUYAJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJoruueckue JelicTBUA:



BBISBJISITh M XapaKTEpPU30BaTh CYILIECTBEHHbIE MPU3HAKK MATEMATHYECKUX
OOBEKTOB, TIOHSTHH, OTHONIEHWH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OTIpEJICIICHNS TIOHATHN, YCTAHABIMBAThL CYIIECTBEHHBIN MPU3HAK KIIACCHU(DUKAIUH,
OCHOBaHMsI /1711 0000IIIEHHS U CPABHEHMSI, KPUTEPUU MTPOBOJIMMOTO aHAJIN3a;

BOCIIpUHUMATh,  (opMyIupoBaTh U  MPeoOpa3oBBIBATh  CYXKICHHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIC U OOIINE, YCIOBHBIC;

BBISIBJISITh MATEMATHYECKUE 3aKOHOMEPHOCTH, B3AaUMOCBSI3U U MPOTUBOPEUHUS
B (akrax, JaHHBIX, HAOJIONCHUSIX U YTBEPKACHUSIX, MpEiaraTb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEHN U MPOTUBOPEUHUI;

JenaTh BBIBOABI C KCIOJB30BAHUEM 3aKOHOB JIOTHUKH, JIETYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MPOBOJAUTH CAMOCTOSTENIBHO J0KA3aTeIbCTBA MATEMATUUECKUX YTBEPKICHUM
(mpsiMBIE U OT MMPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, IPUBOIUTEH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXICHUS U BHIBOJIBI;

BBIOMpATh CMOCO0 peleHuss y4eOHOM 3amaud  (CpaBHUBATH HECKOJIBKO
BAPDUAHTOB  PCIICHUS, BbIOMpaTh Haubojee MOAXOMAIUA C  Yy4€TOM
CaMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUEB).

ba3soBble ucciaeaoBare/ibCKue 1eiCTBUA:

UCIIOJIb30BaTh BOMNPOCHl KaK HCCIEI0BATEIbCKUA WHCTPYMEHT IO3HAHUS,
bopMyaMpoBaTh  BONPOCHI,  (PUKCHPYIOUIME  MPOTUBOpEUYUE,  MNpoOIsIEeMy,
yCTaHABJIMBAaTh UCKOMOE W JaHHOE, (OPMUPOBATH THUIIOTE3Yy, apryMEHTHUPOBATH
CBOIO MO3UIIUI0, MHEHUE;

MIPOBOJAUTH CaMOCTOSITENILHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTeMaTH4eCKOro 00beKTa, SIBJICHHUS, TPOoIecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy 00bEKTaMHU, SBICHUSMHU, MPOIECCAMU;

CaMOCTOSITeNIbHO (OpMYJIMpPOBaTh OOOOIIEHUS U BBIBOJBI IO pe3ysbTaTaM
MPOBENEHHOTO  HAOJIONECHUS, UCCIIENIOBaHMs, OIICHUBATh  JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA,

MPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE TMPOIECCa, a TAaKXKE BbIIBUIaTh
MIPETOJIOAKEHUSI O €r0 Pa3BUTHH B HOBBIX YCIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBIIATH JeUIINTH UHPOPMAIIMU, JAHHBIX, HEOOXOAMUMBIX JUIsI OTBETa Ha
BOIIPOC U JJIsI PELLICHUS 3a]1a4u;

BBIOMpaTh HH(POPMAIINIO U3 UCTOYHUKOB Pa3JIMUHBIX THUIOB, aHAJTU3UPOBATH,
CHUCTEMAaTU3UPOBATh W HMHTEPHPETHUPOBATH HH(POPMAIIUMIO PA3IUYHBIX BUJIOB U
dbopmM IpeacTaBICHNUS,

CTPYKTYPHPOBaTh MH(POPMAIIUIO, TMPEIACTABIATh, €€ B pa3lIUyHBIX (opmax,
WJUTIOCTPUPOBATH TpadUuecKH;



OLICHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOSITEIILHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBbIE YHHMBeEpPCaJIbHbIE Y4eOHbI€e AelCTBUS

OOmenne:

BOCIIPUHUMATh U (DOPMYJIUPOBATH CYKJACHUSI B COOTBETCTBUU C YCIOBUSIMU U
HeassMH OOIIEHHUs, SICHO, TOYHO, T'PaMOTHO BBbIpaXaTh CBOIO TOYKY 3pCHHUS B
YCTHBIX M THChMEHHBIX TEKCTaX, JIaBaTh IOSCHEHHUS IO XOAY PCEIICHHS 3aJaud,
KOMMEHTHPOBATH MMOJYyUYCHHBIN pe3yJIbTar;

B XOJIe¢ OOCYXJICHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXIAaE€MOU TEMHI,
mpoOJIeMBbl, pemaeMol 3aJadd, BBICKA3bIBATh HJIEH, HAIICJICHHBIE Ha TIOWCK
pElIeHUs, COMOCTABIATh CBOM CYXICHHUS C CYXICHUSIMH APYTUX YYACTHUKOB
Jajora, oOHapyKUBaTh Pa3jUyue U CXOJCTBO MO3UIIUM, B KOPpPEKTHOU dopme
bopMyIUpOBaThH Pa3HOTIIACHS, CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIAbTAThl PEUICHUS 3a/1aud, dKCIIEPUMEHTA, UCCIICI0BAHMS,
MPOEKTa, CAaMOCTOSITEILHO BBIOMpPATH (POpMAT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3CHTAIIMN 1 OCOOCHHOCTEH ayIUTOPHHU.

PerynsiTuBHbIe YHHBepPCAJbHbIE YUeOHbIE AeiCTBUS

Camoopranusamnus:

COCTaBJIAThH IIJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BBIOUPATh CIIOCO0 pelieHus ¢
YIETOM MMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATh
Y KOPPEKTUPOBATh BApUAHTHI PEIICHUH ¢ Y4ETOM HOBOM WH(MOPMAITHH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJJIEKT:

BJIaJIcTh ~ HaBBIKAMH  TIO3HABATEIbLHOM  peduiekcuM  KakK  OCO3HAHHUS
COBEpIIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOIECCOB, UX PE3YyJbTAaTOB, BIAICTh
crocobamMu CaMOIPOBEPKHU, CAMOKOHTPOJISI Tpollecca M pe3ysibTaTa PEIICHUS
MaTeMaTUYECKOM 3a4auu;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TIPH PEIICHUU 3aJ]1a4yH,
BHOCHTH KOPPEKTHUBBI B JISATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIIBCTB, JAHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa IEIH B YCIOBUAM, OOBSICHATH PUYUHBI
JOCTIDKCHHSI WU HEJIOCTHIKCHHS PE3YJIbTATOB JIEATEILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MIPHOOPETEHHOMY OTIBITY.

CoBMecTHasl 1eITEIbHOCTD:

MOHUMATh M HCIIOJIH30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTIbHOU
paboTBl TpHM pEHICHWM YYeOHBIX 3a7a4, NPUHUMATh IIeIb COBMECTHOMU
NEATEILHOCTH, TJIAHUPOBATh OPTaHHM3AIlMI0 COBMECTHOW PabOThI, pacmpeneiisTh
BUJIbI pabOT, JIOTOBApWBATHCH, OOCYXIaTh MPOIECC W Ppe3yJdbTaT pabOThI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEN;



y4acTBOBaTh B TPyNMoOBHIX (opMax paboTwl (0OCyXmeHusi, 0OMEH MHEHUH,
«MO3TOBBI€ IITYPMBD» W HHBIE), BBIIOJHATH CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATH CBOU JCHCTBHUS C JIPYTMUMHM YJIEHAMH KOMAaH[IbI, OLICHUBATH
KaueCTBO CBOEro BKJIAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

IMPEAMETHBIE PE3YJ/IBTATDBI

K koniy oOyuenus B 10 kiiacce o0Oydaronuiics MNOJYYUT CIIEIYIOIINAE
npeaIMeTHbIe Pe3ybTaThl MO OTIEIBHBIM TeMaM pabodeil mporpaMMbl y4eOHOTO
Kypca «AnreOpa u Havyajla MaTeMaTUYECKOr0 aHau3ay:

Yuciia ¥ BbIYHCICHHSA:

CBOOOJHO OIEPUPOBATH MOHATHSAMU: PALMOHAIIBHOE YHCIIO, OECKOHEYHas
nepuoanyeckas JIpoOb, TMPOLEHThI, HWPPALMOHATIBHOE YHUCIO, MHOXECTBA
PAlMOHAIIBHBIX U ICMCTBUTENIBHBIX YUCET, MOLYJIb AEHCTBUTENBHOTO YUCIIA;

OPUMEHATHh JpOOM W TMPOLEHTHl JJs pEIIeHUs MPUKIAJHbIX 3aJad U3
PAa3JIUYHBIX OTPACJIEH 3HAHUM U PEATIbHOU KU3HU;

NPUMEHSATH MPUONIMKEHHBIE BBIUMCIICHUS, TPABUJIAa OKPYTJICHUS, IPUKUIIKY U
OLICHKY PE3yJIbTaTa BBIYNCICHUN;

CBOOOIHO ONEpUPOBATh IOHATUEM: CTENEHb C LEJIbIM IOKa3aTelleM,
UCIOJIb30BaTh MOAXOIAILLYI0 (POPMY 3aMHUCH JIEHCTBUTENBHBIX YUCEN AJISl PEeIICHUs
IIPAKTUYECKUX 3a/1a4 U NIPEACTABIICHUS JaHHBIX;

CBOOOJTHO OIEPUPOBATH MOHATHEM: apUPMETUUECKUN KOPEHb HATypajabHOU
CTEIICHH;

cBOOO/IHO ONEPUPOBATH MOHATUEM: CTETIEHb C PallMOHAIbHBIM ITOKa3aTeleM;

CBOOOZIHO OIEpUpPOBaTh MOHATUSAMU: JOrapudM UHCIa, JECATUYHbIE U
HaTypaJbHbIE JIOTAPUDMBIL;

CBOOOJHO OMNEPUPOBATH MOHATUSIMHU: CHHYC, KOCHHYC, TAHT€HC, KOTaHTEHC
YUCIJIOBOTO apryMEHTa;

ONEPUPOBATH MOHATUSAMM: APKCUHYC, APKKOCUHYC M ApKTAHTE€HC YHCIOBOIO
apryMeHTa.

YpaBHeHMs U HEPABEHCTBA:

CBOOOJIHO OIEPUPOBATH MOHITUSMHU: TOXKIECTBO, YpaBHEHUE, HEPABEHCTBO,
PABHOCWJIbHBIE YPABHEHUS U YPABHEHHU-CIICICTBUS, PABHOCUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPAa3IMYHbIE METOJbl pEIIeHUs PALUOHAIBHBIX M JIPOOHO-
palMOHAJIBHBIX YPAaBHEHWM, IIPUMEHSATH METOJ HWHTEPBAJIIOB JUIA PELICHUS
HEPABEHCTB;

CBOOOJHO OMNEPUPOBATH MOHATUAMM: MHOTOYJIEH OT OJHOW MEpPEeMEHHOM,
MHOTOYJIEH ¢ IedbiMH Ko3(h(dULMEeHTaMH, KOPHM MHOTOYJIeHa, NPUMEHATH



JIeJIEHNE MHOTOWIEHAa HA MHOTOYIEH ¢ OCTaTKOM, Teopemy besy u teopemy Buera
JUISl peLIeHUs 3a/1a4;

CBOOOZIHO OMNEpUPOBATh TOHATUSAMHU: CHCTEMa JIMHEHHBIX YpaBHEHUH,
MaTpulla, ONpPENENUTENb MaTpULbl 2 X 2 U €ro TEeOMETPUYECKUH CMBICI,
UCIIOJIb30BaTh CBOWCTBA OMNpeAenuTens 2 X 2 Juisl BBIYMCIEHUS €ro 3HaueHus,
OPUMEHATH ONPEACTUTENN MJI1 PELICHUS CHUCTEMBbl JIMHEWHBIX ypaBHEHUH,
MOJICJTUPOBATh PEANbHBIE CUTYAIMH C TOMOIIBIO CHCTEMbI TUHEHHBIX YpaBHEHUH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJEIM C IOMOUIbI0 MaTpull U OIpEAeTIUTENEH,
UHTEPIIPETUPOBATH NOIYYECHHBIN pe3yNbTar;

UCIIOJIb30BaTh CBOMCTBA JIGHCTBUH C KOpPHSAMHU JUIsl IpeoOpa3oBaHUsA
BBIPAKEHU;

BBITIOJHATH MPeoOpa30BaHMs YUCIOBBIX BRIPAXKEHUM, COIEPIKALIX CTENICHH C
palOHaIbHBIM IIOKA3aTENEM;

UCIIOJIb30BaTh CBOICTBa norapumMoB IS npeodpazoBaHus
Jorapu(pMHUECKUX BBIPAKECHUN;

CBOOOJHO ONEPHUPOBATh MOHATHSIMHU: HUPPALMOHAJIBHBIE, MMOKa3aTeJbHbIE U
JorapupMuuecKkre ypaBHEHHUs, HAXOAUTh UX PELICHHS C IIOMOIIBIO PABHOCHUIIHHBIX
NEPEXO0JI0B WM OCYILECTBIISAS IPOBEPKY KOPHEI;

IPUMEHATh OCHOBHBIE TPUTOHOMETpUUYECKHE (GOPMYJIbI JUIsl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKCHHUIA;

CBOOOJHO OMEPUPOBATH MOHSATUEM: TPUTOHOMETPUUYECKOE YypaBHEHHUE,
OPUMEHATh  HeoOXoaumble  (GOpMyINbl  JUIsl  PEIIEHHUsS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YpaBHEHUI;

MOJIEJIMPOBaTh pealibHble CUTyalldd Ha S3bIKE€ anreOpbl, COCTABIATH
BBIDAKEHUS, YpPAaBHEHMs, HEPAaBEHCTBA MO YCIOBUIO 3a/Jaud, MCCIEI0BaTh
MOCTPOEHHBIE MOJIENH C UCIIOIb30BAHUEM alllapaTa aiareopsol.

DYyHKIUHN U TPAPUKHU:

CBOOOJTHO ONEPUPOBATh MOHATHUAMU: (PYHKITUS, CIOCOOBI 3aaHusl (DYHKITNH,
B3aMMHO O0OpaTHble (QYHKIUHU, KOMMO3MIMUSA (QYyHKUMNA, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MTpeoOpa3oBaHus rpauKoB (PyHKIIUI;

CBOOOJIHO OIEPUPOBATH MOHATUSIMH: OOJACTh OMPEEICHUS U MHOXKECTBO
3HaYeHUHN QPYHKINUU, HYJIH (YHKIIUH, TPOMEXYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOJHO OMNEpUPOBaTh MOHATHSAMM: UETHBIE M HEUYETHbIE (YyHKUUH,
nepuoanydeckre QyHKIIUU, MPOMEKYTKH MOHOTOHHOCTH (DYHKIIUU, MAaKCUMyMBbI U
MUHUMYMBI (DyHKIIMK, HaumOoJblllee W HAWMEHbIIEE 3HAueHWE (YHKIUU Ha
IPOMEXKYTKE;

cBOOOIHO ONEpPUPOBATh MOHATUAMU: CTENEHHAs (YHKIMS C HATypajIbHBIM U
HENbIM TOKa3zaTeaeM, rpapuK CTENEeHHOW (PYHKIHMM C HATypaJbHbIM U LEJIbIM



nokasarenem, rpaguk KOpHs N-0il CTeneHH Kak (PyHKIHUU OOpaTHOW CTENEHHU C
HATYpaJIbHBIM ITOKa3aTeleM;

ONEepUPOBATh TOHATUSAMU: JHHEHHAs, KBaJpaTUUHas U APOOHO-IHHEWHas
(YHKIMH, BBIIOJIHATE 3JIEMEHTAPHOE UCCIIEA0BAHUE U IOCTPOCHUE UX TPaPUKOB;

cBOOO/IHO ONEpUpOBATh MOHATHSMM: IOKa3zaTeiabHas U JorapupmMuyeckas
GYyHKIIMM, UX CBOMCTBA M TpaduKH, MCIONb30BaTh MX TpadUKHU ISl PELICHUS
YPaBHEHU;

CBOOO/IHO ONEPUPOBATH TOHATUSMU: TPUTOHOMETPUYECKAsT OKPYKHOCTb,
OIpe/ieNIEHNE TPUTOHOMETPUUECKUX (PYHKIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpauku (yHKIUN JUId  HCCIEAOBAaHUSA IPOLIECCOB U
3aBHCHUMOCTEH TIpU pelIeHUH 3a7ad U3 JPYTUX Y4eOHBIX MPEAMETOB U peaTbHOMN
KU3HH, BBIpAXXaTh (DOPMyITaMH 3aBUCIMOCTH MEX]Ty BETHIMHAMH,

Hauaja mareMaTH4eCKOro aHAJIM3A:

cBOOOIHO ONEpUPOBATHh MOHATUSAMU: apuMeTnyeckas U TeoMeTpUdecKas
nporpeccusi, 06CKOHEUHO yOBIBaIOIAsi T€OMETPUUECKasi MPOTrPecCus, TUHEHHBIA U
AKCIIOHEHIIUATBHBIA POCT, OopMyJia CIOKHBIX MPOIEHTOB, UMETh MPECTABICHNE
O KOHCTaHTE;

UCIIOJIb30BaTh MPOIPECCUU JJIsl PEIICHUS peallbHbIX 3a/lad MPUKIATHOTO
XapakTepa,

cBOOO/IHO OMEPUPOBATH MOHATUSAMU: MOCIEOBATENIFHOCTD, CIIOCOOBI 3aTaHUS
MOCIIEIOBATEIHbHOCTEH, MOHOTOHHBIE M OTPAHUYEHHBIE IOCIIEIOBATEIHLHOCTH,
NOHMMAaTh OCHOBBI 3apOXACHHUS MAaTeMaTHYEeCKOro aHajiM3a Kak aHajau3a
OCCKOHEYHO MAJIBIX;

CBOOOJIHO OMNEpUpPOBaTh MOHATUSIMU: HENpEPbIBHbIE (DPYHKUUU, TOUYKHU
pa3psiBa rpaduka GyHKIMU, aCUMITOTHI Tpadrika GyHKINH;

CBOOOMHO OIEpHpOBaTh MOHATHEM: (GYHKIIUS, HEMpEepbIBHAS Ha OTpPE3Ke,
IPUMEHSATH CBOMCTBA HEMPEPHIBHBIX (DYHKIUI 7151 peLIeHUs 3a/1a4;

CcBOOOJIHO OIEpUpOBaTh TMOHATUSIMU: TIepBas W BTOpas IPOU3BOIHBIC
(GbyHKUMH, KacaTelbHas K rpaduKy QyHKIMY;

BBIYUCTISATH MMPOU3BOIHBIE CyMMBI, TPOU3BEACHUS, YaCTHOTO W KOMITO3HUIIUU
IBYX (YHKIUH, 3HATH MIPOU3BOIHBIC AJIEMEHTAPHBIX (PYHKIIHIA;

WCIIOJIb30BaTh TEOMETPUUECKUI MU (DM3MYECKUN CMBICT MPOU3BOTHOM IS
peleHus 3a1au.

MHokecTBa H JIOTHKA:

CBOOOZIHO  OMEpPHpPOBaTh  TMOHATHUSMHU: MHOXKECTBO, OMEpaluu  Hal
MHO>KECTBaMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN armapar Jyisi ONUCaHUsI peabHbIX
IPOLIECCOB U SIBJICHUH, IPU PELICHUHU 3a]1a4 U3 IPYTUX yU4eOHBIX MPEAMETOB;



CcBOOOJIHO OIEpPHPOBATh TMOHATUSMU: OIpEAeTeHHE, TEeopeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTeMaTHIECKOTO 00BEKTA, T0KA3aTEIbLCTBO, PABHOCHIIbHBIC
YpaBHEHUS U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Kourporbibie | - Ipaxrireckie o0pa3oBaTe/ibHbIE
padoTshI padoThI pecypebi
MHOK€eCTBO IEMCTBUTENBHBIX YHCEIL.
1 Muorowiensl. PanimoHanbHbIle ypaBHEHHS U 24 1
HepaBeHCTBAa. CUCTEMBI IMHEWHBIX
YpaBHEHUU
) Oynkiun u rpaduku. CreneHHas GyHKIUs C 12 1
L[eJIbIM TIOKa3aTesIeM
3 Apudmerndeckuii KOpeHb N-0if CTETICHHU. 15 1
WppaumonanbHble ypaBHEHUS
4 [TokazarenpHas ¢pynkuus. [lokazarenbHbie 10 1
ypaBHEHUS
5 Jlorapudmuueckas GyHKIUS. 18 1
JlorapudmMuueckne ypaBHEHHs
6 TpuronomeTpuyeckue BIpaXKEHUs U 29 1
ypaBHEHUS
[TocnenoBarenbHOCTH M MPOrPECCUN 10
Henpepesable pynkuu. [IponszBognas 20
9 [ToBTOpeHmE, 0000IIEHNE, CHCTEMATH3 AL 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 136 10 0




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoka Kourpoabsnbie | IIpakTnueckue
n/n Bcero U3y4eHus: o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
1 MHO0keCTBO, OTIepalliy HaJl MHOKECTBAMU 1
U UX CBOMCTBA 04.09.2023
2 narpaMmel Diiiepa-Benna 1
Jlutarp P 06.09.2023
[IpuMeHeHne TeopPEeTHKO-MHOKECTBEHHOTO
3 1
amnmapata Jijis peIIeHHs 3a1a9 06.09.2023
Parnmonansabie yncina. OOBIKHOBEHHEIE U
4 JIECATHUYHBIE IPOOH, IIPOLIEHTHI, 1
PODH, 1Ip 08.09.2023
OecKOHEeYHbIE IEPUOANYECKUE APOOH
Parnmonansabie yncina. OOBIKHOBEHHEIE U
5 €CATUYHBIE IPOOH, IPOICHTHI, 1
A APODH, TIPOTt 11.09.2023
OCCKOHEYHBIC TIEPHOANISCKHE JPOOH
[Ipumenenue apobeii 1 IPOLEHTOB IS
6 1
peleH sl MPUKIIAIHBIX 337134 13.09.2023
[Tpumenenue apobeii 1 IPOIEHTOB IS
7 1
pelieHus: NpUKIaaHbIX 3a7a4 13.09.2023
JleficTBUTENbHBIC YKClIa. PalioHaabHbIE
8 1
UppalMOHATILHBIE YKCIIa 15.09.2023
9 Apudmerrueckue ornepaum ¢ 1
JIEHCTBUTEILHBIMU YUCIIAMU 18.09.2023




10

Mopnynp AEMCTBUTEIBHOTO YHUCIIA U €r0
CBOMICTBA

20.09.2023

11

[TpubnuxEHHbBIE BEIYUCIICHUS, TPABUIIA
OKPYIJICHUS, IPUKUIKA U OLICHKA
pe3yJibTaTa BBIYMCIEHUN

20.09.2023

12

OCHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

22.09.2023

13

OCHOBHBIE METO/Ibl PELLICHHS LIEIbIX U
JPOOHO-PaLOHAJIBHBIX YPAaBHEHUHN U
HEPaBEHCTB

25.09.2023

14

OcCHOBHBIE METOBI PELICHUS IENbIX U
JIPOOHO-pallMOHAIBHBIX YPaBHEHUN U
HEPaBEHCTB

27.09.2023

15

MHOro4wieHsl OT OAHOW NEPEMEHHOM.
JleneHne MHOro4jaeHa Ha MHOTOYJIEH C
ocratkoM. Teopema besy

27.09.2023

16

MHorousneHsl ¢ HenbMi Kod(hGuiineHTamu.
Teopema Buera

29.09.2023

17

Pemenne cucreM TMHEHHBIX YpaBHEHUN

02.10.2023

18

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

04.10.2023

19

Martpuua cucTeMsbl JINHEWHBIX YPaBHEHUM.
Onpenenurens MaTPUIBI 2X2, €T0
TrE€OMETPUUYECKUI CMBICIT U CBOMCTBA;
BBIYHMCIICHHE €T0 3HAYEHUS

04.10.2023

20

Onpenenurens MaTPUILBI 2X2, €T0




IF€OMETPUYECKHI CMBICI U CBOMCTBA;
BBIYHCJICHUE €r0 3HAYCHUS

06.10.2023

21

[IpuMeHeHue onpenenuTens A PeLeHUs
CUCTEMBI JINHEWHBIX YPaBHEHUU

09.10.2023

22

Pemenne npukianHbIX 3a1a4 ¢ IOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

11.10.2023

23

Pemrenue npukiagHbIX 3a/1a4 C MTOMOIIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUI

11.10.2023

24

KonTponbhas padora: "PannonanbHble
ypaBHEHMs U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

13.10.2023

25

OyHKIUA, CTIOCOOBI 3a1aHus (PYHKITHH.
B3anmuo oOpatHbie QyHKIHH.
Kommnosurus ¢yHkimit

16.10.2023

26

I'padux pyHKIMU. DIEeMEHTapHbIC
npeoOpa3oBanus rpadukoB GpyHKINN

18.10.2023

27

OO6nacTh ornpeJieNeHUus] © MHOYKECTBO
3HaueHui pyHkuuu. Hynu pyHkumu.
[IpoMexyTkH 3HaK OCTOSTHCTBA

18.10.2023

28

YérHble 1 HeUETHBIEC (PYHKLINH.
[lepuonnueckue pynkuuu. [IpomexyTku
MOHOTOHHOCTH (PYHKIIMH

20.10.2023

29

MaxkcuMyMbl 1 MUHUMYMBI (DyHKIIMH.
HauOonpIiee 1 HauMeHbllee 3HaYCHNE
(GYHKIHMU Ha TPOMEXYTKE

23.10.2023

30

Jluneiinas, KBaapaTuyHas U JpOOHO-
nuHeHas yHKIUN

25.10.2023

31

DneMeHTapHOE MCCIICIOBAHUE U




MOCTpOeHHE TPadUKOB ITUX (HYHKIUN

25.10.2023

DeMeHTapHOE UCCIIeIOBAHUE U

32
MOCTpoeHHE TPa(UKOB ATUX DYHKITUH 06.11.2023
33 Crenens C LenbIM NIOKa3zareneM. bunom
Herotona 08.11.2023
34 Crenens C 1eNbIM NIOKa3zareneM. bunom
Herotona 08.11.2023
Crenennasi GyHKIHUS C HATYPAIBHBIM H
35 . E€ cBoii
IIeJIBIM TIoKa3aTesieM. E€ cBolicTBa u 10.11.2023
rpaduk
36 KonTponbnas padora: "Crenennas
¢ynkuus. E€ cBoiicTBa u rpapux” 13.11.2023
37 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTEINEHHU U ero CBOMCTBA 15.11.2023
38 ApudmeTrueckuii KOpeHb HaTypaIbHOU
CTENEHU U €ro CBOMCTBA 15.11.2023
[TpeoOpa3oBaHUs YUCIIOBBIX BBIPAXKCHHH,
39
coJiepKalluX CTENEeHU U KOPHU 17.11.2023
[TpeoOpa3oBaHUS YUCIIOBBIX BBIPAKCHHM,
40
coJiepKalluX CTENEeHU U KOPHU 20.11.2023
41 [IpeoOpa3oBaHUs YUCIOBBIX BBIPAKECHHIH,
coJiepKalluX CTENEeHU U KOPHU 22.11.2023
Uppatnmonansubie ypaBHeHUs. OCHOBHBIE
42
METO/IbI pGjI_HCHI/ISI UppalMOHATEHBIX 99 11.2023
ypaBHEHUI
WpparnmonansHbie ypaBHeHUs. OCHOBHBIE
43
METO/Ibl PELIECHUS NPPALMOHAIBHBIX 24.11.2023




YpaBHEHHUI

WppanmonansHble ypaBHeHUs. OCHOBHbIE

44 METO/Ibl PELICHUS HPPALMOHAIBHBIX
it Pv ppan 27.11.2023
ypaBHEHUN
PaBHOCUIIbHBIE TIEpEXObI B PELICHUH
45 .
UppalMOHAIIbHBIX YpaBHEHUI 29.11.2023
PaBHOCUIIbHBIE TIEPEXObI B PELHICHUH
46 -
UppalMOHANIBHBIX YPaBHEHUI 29.11.2023
PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
47 .
UppalMOHANIBHBIX YPaBHEHUI 01.12.2023
PaBHOCWIIBHBIE TIEPEXOBI B PEIICHUH
48 .
UpPpalMOHATIbHBIX YpaBHEHUI 04.12.2023
CaoiicTBa 1 rpaduK KOpHsI N-0¥ CTETICHU
49 KaK KIIUU OOpaTHOM CTETIEeHHU C
ymit 0Gp 06.12.2023
HATypaJIbHBIM TOKa3aTelIleM
CBoiicTBa u rpaduk KOpHs N-0if cTeneHn
50 Kak KIIM1 0OpaTHOMU CTETIeHHU C
ymrctit 0Gp 06.12.2023
HaTypaJIbHBIM TOKa3aTelIleM
KonrtponbHas pabora: "CpoiicTBa u rpagux
51 KOpHs N-oi crenenu. MppanroHanbHbie
P y ppatt 08.12.2023
ypaBHEHUs
59 CreneHs ¢ paluoHaIbHBIM MTOKA3aTENeM U
e€ cBOMCTBa 11.12.2023
53 CreneHb ¢ pariOHATLHBIM TTOKA3aTeIeM U
e€ cBolicTBa 13.12.2023
54 CreneHs ¢ paluoHaIbLHBIM MTOKa3aTeNeM U

€€ CBOICTBa

13.12.2023




[TokazarenbHast GyHKIHS, €€ CBOMCTBA U

55
rpaduk 15.12.2023
Hcnonb3oBanue rpaduka GyHKIMN 115
56 .
pelieHus: ypaBHEeHU I 18.12.2023
Hcnons3oBanue rpaduka GyHKIIUN 715
57 o
pelieHus: ypaBHEeHU I 20.12.2023
IToka3zarenbHble ypaBHEeHUs. OCHOBHBIE
58 METObI p(imeHHﬂ [oKa3aTeIbHbIX 90.12.2023
ypaBHEHUH
IToka3zarenbHble ypaBHEeHHUs. OCHOBHBIE
59 METObI p(imeHHﬂ HoKa3aTeabHbIX 99 122023
ypaBHEHUH
[TokazaTenbHbie ypaBHeHU. OCHOBHBIE
60 METObI p(imeHHﬂ HoKa3aTeabHbIX 95 12 2023
ypaBHEHUH
61 KonTponbhas padota: "[lokazarenbHast
¢ynkus. [lokasaTenbHble ypaBHeHUS" 27.12.2023
62 Jlorapudwm gyucna. CBoiicTBa orapudma 97 122023
63 Jlorapudm uncna. CoiicTBa jorapudma 08.01.2024
64 Jlorapudm uncna. CoiicTBa jorapudma 10.01.2024
65 JlecsiTuuHbIe U HATYpaJIbHbIE JIOTapU(PMBI 10.01.2024
66 JlecATHYHBIC U HATypaJIbHBIE JTIOTapH(MBI

12.01.2024




[IpeoOpazoBaHue BEIpaKEHUH,

o coJiepKalux JorapupmMbl 15.01.2024
68 [IpeoOpa3oBanue BHIPAKEHHIA,
CoJIep KalIuX Jorapudmel 17.01.2024
69 [IpeobOpazoBanue BhIpAKEHUH,
CoJIep KalIuX Jorapudmel 17.01.2024
70 Jlorapudmuueckas GyHKIIHs, €€ CBOHCTBA
u rpaduk 19.01.2024
7 Jlorapudmmueckas GyHKIUs, €€ CBOHCTBA
u rpaduk 22.01.2024
79 Hcnonp3oBanne rpaduka GyHKIAN 1715
pelieHus: ypaBHECHU I 24.01.2024
73 Hcnons3oBanue rpa?mxa byHKIUYU A5
pelieHus: ypaBHECHU I 24.01.2024
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE
74 METO/IbI ptimeHI/Iﬂ JorapupMUUECKUX 96.01.2024
ypaBHEHUN
Jlorapudmuueckue ypaBHeHHsl. OCHOBHBIE
75 METO/IbI ptimeHI/Iﬂ Jorapu(pMUIECKUX 99.01.2024
ypaBHEHUN
Jlorapudmuueckue ypaBHenusi. OCHOBHBIE
76 METO/IbI ptimeHI/Iﬂ JorapupMUIECKUX 31.01.2024
ypaBHEHUN
77 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH
Jorapu(PMUIECKUX YpaBHEHUM 31.01.2024
78 PaBHOCHIIBHBIE TEPEXO/IBbI B PEIICHUN
JoTapu(PMUYECKUX YpaBHEHUM 02.02.2024




KontponsHas padora: "Jlorapudpmuueckas

79

¢dbynkuus. Jlorapudpmudeckue ypaBHeHHS" 05.02.2024
80 Cunyc, KOCHHYC, TAHT€HC M KOTaHT€HC

YHUCJIOBOT'O apryMEeHTa 07.02.2024
81 Cunyc, KOCHHYC, TAHTCHC I KOTaHT€HC

YHUCJIOBOI'O apryMEeHTa 07.02.2024
g2 ApKCUHYC, apKKOCHHYC U apKTaHTEHC

YHCIIOBOTO apryMeHTa 09.02.2024
83 ApKCHHYC, apKKOCHHYC ¥ apKTaHTEHC

YHCIIOBOTO apryMeHTa 12.02.2024

Tpuronomerpuveckast OKpy>KHOCTb,
84 OHpG[[GJIf:HI/Ie TPUTOHOMETPHUYECKUX 14.02.2024

(GyHKINH 9MCIOBOTO apryMEeHTa

Tpuronomerpudeckasi OKpy>KHOCTb,
85 onpeﬂeanHe TPUTOHOMETPHUYECKUX 14.02.2024

(yHKIMI YKCIOBOTO apryMeHTa
86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 16.02.2024
87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 10.02.2024
88 OCHOBHBIE TPUTOHOMETPUIECKHE (HPOPMYITHI 91.02.2024
89 OCHOBHBIE TPUTOHOMETPUIECKHE (POPMYITHI 91.02.2024
90 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX

BBIPAKEHUN 26.02.2024
91 IIpeoOpa3oBaHue TPUTOHOMETPHUECKUX




BBIPAKCHUI

28.02.2024

[Ipeobpa3oBaHUe TPUTOHOMETPUUECKUX

92
BBIPAKEHUN 28.02.2024
93 [TpeoOpa3oBaHue TPUTOHOMETPUIECKUX
BBIpOKCHUI 01.03.2024
94 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 04.03.2024
P .
95 elIeHNe TPUTOHOMETPUUYECKIX ypaBHEHUH 06.03.2024
P .
96 eIIeHNe TPUTOHOMETPUUYECKIX ypaBHEHUH 06.03.2024
97 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 11.03.2024
98 Pemenne TpUroHOMETPUYECKUX YpaBHEHUH 13.03.2024
99 Perrenne TpUroHOMETPHUUECKUX YpaBHEHHUN 13.03.2024
100 Pemrenne TpUroHOMETPHUUECKUX YpaBHEHHUN
15.03.2024
KontponsHas paboTa:
101 Tpuronomerpuyeckue BLIpa)KeHIfSI " 18.03.2024
TPUTOHOMETPHUECKUE YPABHEHHSI
ITocnenoBarenbHOCTH, CIIOCOOBI 3aaHUS
102 nocne;[OBaTenLHVOCTeH. MeTton 90.03.2024
MaTeMaTU4eCKOW MHYKIIUH
103 MOHOTOHHBIE U OTPaHUYCHHBIC
nocienoBareabHOCTH. McTopus ananuza 20.03.2024




OECKOHEUYHO MAaJIbIX

104 Apudmerndeckas Iporpeccust 99 03.2024
105 I'eomerpuueckas nmporpeccus 01.04.2024
106 beckoneuyHo yObIBaromiasi reoMeTpruiecKas

porpeccust 03.04.2024
107 Cymma 6€CKOHejIHO yOBIBarOMICH

T€OMETPUUYECKON TTPOTPECCUH 03.04.2024
108 JIMHEHBIN ¥ YKCIIOHEHIMAJIBbHBIA POCT.

Uucno e. Dopmyna CI0KHBIX MPOIEHTOB 05.04.2024
109 JIMHEWHBIN ¥ YKCTIOHEHIIMATIbHBIA POCT.

Yucno e. Dopmyra CI0KHBIX TPOIEHTOB 08.04.2024
110 Hcnonb30BaHue mporpeccuu Ajs perieHus

peaNbHBIX 3a/1a4 MPUKJIAJHOTO XapakTepa 10.04.2024
111 Kontponbnas pabora:

"[locnenoBareabHOCTH U porpeccun” 10.04.2024
112 HenpepriBHble GYHKIIMN U X CBOWCTBA 12.04.2024
113 Touka pa3pbiBa. ACUMITOTHI TpaUKOB

byHKIUH 15.04.2024
114 CBoiicTBa (yHKIMI HETIPEPHIBHBIX HA

OTpe3Ke 17.04.2024
115 CaoiicTBa QyHKIIHMI HETIPEPHIBHBIX Ha

OTpe3Ke 17.04.2024
116 MeTo HHTEPBAJIOB JUIsI PEILICHHS

HEPaBEHCTB 19.04.2024




MGTOI[ HWHTCPBAJIOB JIs pCIICHUA

17 HEPaBCHCTB 22.04.2024
118 MeTo 1 MHTEPBAJIOB ISl PEIICHUS

HEPAaBEHCTB 24.04.2024
119 [IpumeHeHne cBOMCTB HEMPEPHIBHBIX

GYHKIUH 1715 peleHust 3a1a4 24.04.2024
120 [IpumeneHne CBOMCTB HEMPEPHIBHBIX

GbyHKIUH 1715 peltieHus 3a1a4 26.04.2024
121 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH 99.04.2024
122 Ornpenenenne, reOMETPUYECKUN CMBICTT

IIPOU3BOIHOM 03.05.2024
123 Omnpenenenue, GU3NYECKUN CMBICIT

IIPOU3BOIHOM 06.05.2024
124 VYpaBHeHHE KacaTelbHOU K rpaduKy

byHKIIUN 08.05.2024
15 VYpaBHeHHE KacaTelnbHON K rpaduKy

byHKIIUN 08.05.2024
126 [Tpon3BoHBIC DIIEMEHTAPHBIX (QYHKINH 10.05.2024
127 [Tpon3BoiHBIE NIEMEHTAPHBIX (HYHKLINH 13.05.2024
128 [IpousBoiHAS CYMMBI, IPOU3BEACHHUSI,

YaCTHOTO M KOMITO3UIIUU ()YHKITUI 15.05.2024
129 [Tpon3BotHAS CYMMBI, TPOU3BEACHHSI,

YaCTHOTO ¥ KOMIO3UIINU (DYHKITHI 15.05.2024
130 [Tpou3BoaHast CYyMMBI, TPOU3BEICHIS,




YaCTHOT'O M KOMITO3UIIMK (DYHKIUN

17.05.2024

131 Kontponsnas padora: "[IponszBoanas 1 1 90.05.2024
132 [ToBTOpenue, 00001 HNE, CHCTEMAaTH3AINS 1

3HaHui: "YpaBHeHUS" 22.05.2024
133 [ToBTOpenue, 00001 HNE, CHCTEMAaTH3AINS 1

3HaHui: "OyHkun" 22.05.2024
134 HroroBast KOHTpOJIbHASA paboTa 1 1 93.05.2024
135 HroroBast KOHTpOJIbHASA paboTa 1 1 99.05.2024
136 [ToBTOpeHue, 00001IIeHNE, CHCTEMAaTH3AINS 1

3HAHUU 29.05.2024

OBLIEE KOJIMYECTBO YACOB I10 136 10

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI

4.

Apyrtionsn E.B., Bonou M.b., I'nazkoB FO.A., JleButac I'.I'. Maremaruueckue AUKTAHTHI
s 10-11 kimaccoB — M. TIpocsemenue, 2021.

Henman W.A., Bunenkun H.A. 3a ctpanunamu yueOHuKa Matematuku: [locoOue nos
yuamuxcs 10-11 knaccos cpemneit mkossl — M.: [Ipocsemnienue,2022.

Koznosa C.A., Pyoun A.I'. Marematuka. MeToauueckue peKOMEHIAIMH ISl yIUTEIIs.
M.:banacc,2020.

®apkoB A.B. Maremaruueckue onumnuaabl B mkoie. 5-11 kmace. — M.: Alipuc-tipecc,
2019.

®apkoB A.B. Yunmcs pemiats onumnuaanblie 3agauu. ['eomerpus. 5-11 knacesl. — M.: Alipuc-

npecc, 2022

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

MunwucTepcTBO 00pa3oBanus U Hayku P®. - Pexxum poctymna : http://www.mon.gov.ru
denepanbHOE  TOCYIapCTBEHHOE  yupekaeHne  «['OCyHapCTBEHHBIM  Hay4HO-
UCCIICIOBATEIbCKUI HHCTUTYT HH(GOPMAIIMOHHBIX TEXHOJOTHI U TEJICKOMMYHHUKAITUI.

: http://www.informika.ru

Tecruposanwue on-line: 5-11 xmaccer.: http://www.kokch.kts.ru/cdo

[TyreBomutens «B  wMupe Haykm» s MIKOJABHHMKOB.  ©  http://www.uic.ssu.
samara.ru/~nauka

Merasanukinoneaus Kupumia u Medomus. : http://mega.km.ru

Caiit suiukoneauit. - Pexxum mocryma : http://www.encyclopedia.ru
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		2023-10-18T22:12:32+0400
	Мануйленко Владимир Владимирович




