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MNOACHUTEJIBHASA 3AIINCKA

VYuebHblli Kypc «Anrebpa M Hayaja MaTeMaTHUYECKOrO aHaIM3a» SBISETCS
OJIHUM W3 Hauboyiee 3HAYMMBIX B IpOrpaMMe cpefaHero oOiero oOpa3oBaHws,
MTOCKOJIBKY, C OJTHOM CTOPOHBI, OH OOECTIeUnBACT MHCTPYMEHTAJIbHYIO 0a3y is
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYroi CTOPOHBI, (POPMUPYET
JIOTUYECKOE U a0CTPAKTHOE MBIIUICHUE O0yYaroMIMXCcsd Ha YPOBHE, HEOOXOIUMOM
JUIsl OCBOEHUS MH(MOpPMATUKU, OOIIECTBO3HAHMS, UCTOPHUH, CIOBECHOCTH U APYTHX
TUCHUIUIMH. B pamkax maHHOro y4eOHOro Kypca oOydarouiuecsi OBJIa/IeBaloOT
YHUBEPCAIbHBIM SI3bIKOM COBPEMEHHON HayKu, KoTopas (OpMYIUpYyeT CBOHU
JTOCTHXKEHHSI B MaTEMaTUYECKOM hopMe.

VY4eOHbIil Kypc anreOpbl M Hayald MAaTeMaTUYECKOTOo aHalu3a 3aKia/lbIBacT
OCHOBY JJI YCIEUIHOTO OBJIQJCHUs] 3aKOHaMU (U3MKH, XHUMHUHU, OHOJIOTHUH,
MOHMMAaHHUS OCHOBHBIX TEHJICHIINN Pa3BUTHUSI SKOHOMHUKH U OOIIECTBEHHON JKU3HH,
MO3BOJIAET OPHEHTHUPOBATHCA B COBPEMEHHBIX IHQPPOBBIX U KOMITBIOTEPHBIX
TEXHOJIOTHUSIX, YBEPEHHO HCIOJIb30BAaTh UX ISl JalbHEHIIEro oOpa3oBaHUS U B
NOBCEIHEBHOH kM3HU. B TO ke Bpems oBlajieHHE aOCTPAaKTHBIMU M JIOTUYECKU
CTPOTMMHU KOHCTPYKIUSMHU anreOpbl M MaTeMaTHMYECKOro aHallu3a pPa3BUBAET
YMEHUE HaXOIUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HCTHUHHOCTb, JOKAa3bIBATh
YTBEPKJICHUSI C TIOMOIIBIO MHIYKUUU U PaCCyXAaTh JEAYKTHUBHO, HUCIOIb30BATh
0000IIeHNEe W KOHKpETH3aluio, a0CTparupoBaHWE U aHAJIOTHIO, (OpPMUDPYET
KpEaTUBHOE U KPUTHUUYECKOE MBIIIICHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHanu3a» oOydYarolIMecsl MOJY4YaroT HOBBIA OMNBIT PEIICHHs] MPUKIAJAHBIX 3ajad,
CaMOCTOSITEJIBHOTO TOCTPOEHUSI MATEMATUYECKUX MOJENIEH PEaJbHbIX CUTYAllUH,
UHTEPIIPETallud  TOJYYEHHBIX  pELIeHHWH, 3HAKOMSTCSI C  IpUMepaMu
MaTE€MaTUYeCKUX 3aKOHOMEPHOCTEW B IpUPOJE, HAYKE U HCKYCCTBE, C
BBITAIOIIMMUCS MATEMAaTUYECKUMU OTKPBITHSIMHA U UX aBTOPAMHU.

VYyebHblli Kypc 00JaaeT 3HAYUTENbHBIM BOCIHUTATEIbHBIM MOTEHIIHAIIOM,
KOTOpPBIM peanu3yeTcs Kak uepe3 Yy4eOHbI MaTepuall, CHOCOOCTBYIOUIUMN
(GOpMHPOBAHUIO HAYYHOTO MHUPOBO33PEHHS, TaK M depe3 crenuduky ydeOHOi
NEeATEeTbHOCTH, TpeOyIomed TMPOJAOIKUTEIPHOW KOHIIEHTpAIMd BHUMAHUSA,
CaMOCTOATENbHOCTH, AKKYpPaTHOCTH M  OTBETCTBEHHOCTH 3a IOJIYYEHHBIH
pe3ynbTar.

B ocnoBe wmeroauku oOyueHus aiareOpe M HadyajlaM MaTeMaTH4YeCKOIro
aHaJln3a JEKUT ACSITeIbHOCTHBIN NPUHIUI 00yUYeHHUS.

B crpyktype yueOHOro kypca «Anrebpa M Hadajga MaTeMaTHYECKOTO
aHaJIKM3a» BbIJICJICHBI CIEAYIOUIUE COAepKATEIbHO-METOAUYEeCKue TuHuu: «Yucna
U BblUUCIEHUD», « DyHKIUU U Tpadukny, «YpaBHEHUS] U HepaBeHCTBay, «Hauana
MaTeMaTUYeCcKOro aHainu3a», «MHo)kecTBa U JIoOTMKa». Bce OCHOBHbIE



COJEPKATENbHO-METOANYECKHE JHHUM H3YyYalOTCsl Ha NPOTSHKEHUHM JBYX JIET
oOydeHHusi Ha YpOBHE CpeIHEro oOImero oOpa3oBaHUsl, €CTECTBEHHO OTOJHSIS
JpyT Ipyra U MOCTETEHHO HACHIIIAsICh HOBBIMH T€MaMU W paszaenamu. JlaHHbIN
y4eOHBI KypC SIBISIETCS MHTEIPAaTUBHBIM, IIOCKOJIBKY OOBEOUHSET B cede
COJEp’KaHUE HECKOJBKMX MaTeMaTHYECKUX MAMCLUMILUIMH, TaKMX Kak aureopa,
TPUTOHOMETpPHUSI, MAaTEMAaTHUYECKUN aHAINU3, TEOPUsS MHOXKECTB, MaTeMaTH4YecKas
jgoruka u apyrue. Ilo Mepe Toro kak oOydwaromuecs OBJIAJEBAIOT BCE Ooiee
MIMPOKUM MATEMATUYECKUM aIlapaToM, y HUX IOCIEI0BaTENbHO (popMupyeTcsa u
COBEpIICHCTBYETCSI YMEHHE CTPOUTh MATEMaTUYECKYI0 MOJEIb pEabHOM
CUTyalluH, IPUMEHSATh 3HAHUS, MOJIYYEHHbIE IPU U3YYEHUU y4yeOHOro Kypca, JUis
peIleHusI CaMOCTOSITETFHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOM 3a/aud, a 3aTeM
MHTEPIIPETUPOBATH CBOM OTBET.

CopnepxxarenpHo-MeTOIMYecKass JUHUS «Yucia W BBIYMCICHUS) 3aBEPIIACT
(GopMHpOBaHNE HABBIKOB MCIOJIb30BaHUS JAECUCTBUTEIBHBIX UMCEN, KOTOPOE ObLIO
HayaToO Ha YPOBHE OCHOBHOTO 00111eT0 00pa3zoBanus. Ha ypoBHe cpenHero o01iero
oOpa3zoBaHus 0co0O€ BHUMaHue yAensieTcss  (OPMUPOBAHHMIO  HABBIKOB
paIMoOHATBHBIX BBIUMCICHUN, BKIIOYAIOMIUX B CEOS MCIOIB30BAHUE Pa3IHMUHBIX
dopM 3amucu 4YMciaa, YMEHUE JeNaThb NPUKUJIKY, BBINOJHATH MNPUOIMKEHHBIE
BBIUMCJICHHSI, OLIEHUBATh YHUCIIOBbIE BbIpaXEHHs, paboTaTh C MaTeMaTHUYECKUMHU
KOHCTaHTaMH. 3HAKOMbIe OOYYarOMIMMCS MHOXKECTBA HaTypaibHBIX, IIEIbIX,
palMioHaNbHBIX W JCHCTBUTENBHBIX  YHUCEN  JIOMOJHSIOTCS  MHOMXECTBOM
KOMIUIEKCHBIX 4YHCell. B KakIoM M3 3TUX MHOXKECTB pPacCMaTpUBAIOTCS
CBOMCTBEHHbIE €My creuu(puyYecKkue 3aJaud U ONepaluu: JeJEeHHE Haledo,
ONEPUPOBAHUE OCTaTKaMU Ha MHOXKECTBE LIEJbIX 4YHCEN, 0coOble CBOMCTBA
palMoHANBHBIX M HUPPAIMOHATBHBIX YKCeN, apu(METHIECCKHUE ONEpalni, a TakKe
U3BJICUCHUE KOPHSA HATYpalbHOW CTETMIEHH Ha MHOXKECTBE KOMILJIEKCHBIX YHCEIL.
bnarogapsi mocinenoBaTenbHOMY pacCIIMPEHUIO Kpyra HCIOJIb3YyEMbIX YHUCEN U
3HaKOMCTBY C BO3MOYKHOCTSMH MX NMPUMEHEHHS Ul PELICHUS Pa3iMuHbIX 33134
dbopMupyeTcsi TpeCTaBICHNE O €IUHCTBE MATeMAaTUKH KaK HayKH U €€ POJH B
MOCTPOCHUU MOJIEJICH PEaJbHOTO MHpa, MIMPOKO HCIOJB3YIOTCA 0000IIeHne M
KOHKPETH3aIHS.

JIuaust «YpaBHEHHUS W HEPABEHCTBA» pEaIU3yeTCsd Ha MPOTSHKEHUHU BCETO
oOyueHusi Ha YpOBHE CpeIHEero oOmiero oOpa3oBaHUs, MOCKOJIBbKY B KaXKJIOM
pasnene IlporpaMMbl MpeayCMOTPEHO pEIIEHHWE COOTBETCTBYIONIMX 3anad. B
pesynbraTte oOydaromuecs OBIAJAEBAIOT PA3IMYHBIMH  METOJAMH  PEIICHHS
palMoHaNbHBIX, HpPpalMOHATIbHBIX, IOKAa3aTEeNbHbIX, JOTapUPMUUECKHX U
TPUTOHOMETPUUYECKUX ypPAaBHEHUH, HEPABEHCTB M CHUCTEM, a TaKxke 3a1ad,
coaepKaimx mnapameTpsl. [lodydeHHblE yMEHHsSI HIMPOKO HCHOJIB3YIOTCS MpH
UCCIIEOBAaHUM (PYHKIUI C MOMOIIBIO NTPOU3BOJHON, IPU PELIEHUH NPUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAaUMEHBUINX 3HAYCHUH (PyHKUIUU.
Jlannast copepkarenbHas IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIIIOJIHATh ~ pacy€Tsl 1O  (opMysnaM, MpeoOpa3oBaHHUs  PALHMOHAIBHBIX,
UppAMOHATIBHBIX W TPUTOHOMETPUYECKUX BBIPAKEHUHN, a TAKXKE BBIPAKECHHI,
coJlepKallluX cTerneHu W Jiorapudmbel. brarogaps u3ydeHuio anredpandeckoro
MaTepuana NPOUCXOJUT  JAJbHEWIIee  pa3BUTUE  AITOPUTMUYECKOTO U
abCTPaKTHOTO MBIIUICHUS O0y4aroumxcs, (pOpMHUPYIOTCS HaBBIKU JETYyKTHBHBIX
paccyxlieHuid,  paboTbl C  CHMBOJBHBIMH  (QopMaMu,  MPEICTaBICHUS
3aKOHOMEpPHOCTE W 3aBUCUMOCTEH B BHJI€ PAaBEHCTB U HEpPAaBEHCTB. AnrebOpa
npegiaraeT 3(pQPEKTUBHbIE HWHCTPYMEHTBl JJIsl PELICHHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3aJ]1a4, HAIJIAIHO JTEMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
A3bIKa HAYKH.

CopepxarenpHo-MeToMYeckass JUHUS «DYHKIUM U TpaduKW» TECHO
neperjeTaeTcs ¢ IPYyTrMMH JIMHUSIMU y4e0HOro Kypca, IMOCKOJIBKY B KaKOM-TO
CMBICJIE 3aAa€T MOCIEA0BATEIbHOCTh U3YUEHU MaTepurana. M3ydeHue cTeneHHou,
MOKa3aTeJIbHOM, JTIOrapu(PMUUECKON U TPUTOHOMETPUUECKUX (PYHKIIMMN, UX CBOWMCTB
U rpaMKOB, UCIOJIb30BaHUE (PYHKUMU IJIsl pelleHus 3a1ad U3 APYruX y4eOHBIX
IIPEIMETOB U PEAIBHOM U3HU TECHO CBSA3aHO KAK C MAaTEMaTHYECKUM aHAIU30M,
TaK W C pEIIeHHEM ypaBHEHUN M HepaBeHCTB. IIpu 3TOM Oosnbllloe BHMUMAaHHE
yaensercs (GOPMUPOBAHUIO YMEHHUS BbIpaXaTh (OpMyJaMu 3aBUCUMOCTH MEXIY
pa3NUYHBIMM BEJIMYMHAMH, MCCIIEIOBaTh MOJYyYEHHbIE (PYHKIUHU, CTPOUTH HX
rpaduku. Marepuan 3Toi coaep:KaTeIbHON JTUHUN HAIlEJIeH Ha Pa3BUTHE YMEHHM
Y HABBIKOB, ITO3BOJSIOIIMX BBIpAXKaThb 3aBUCHMOCTH MEXJIy BEJIMYMHAMU B
paznuyHoil dopme: aHATUTHYECKOM, rpaduueckoil M cioBecHoM. Ero usydenwue
CIIOCOOCTBYET Ppa3BUTUIO aJTOPUTMUYECKOTO MBIIIJIEHUSI, CIOCOOHOCTH K
0000IIEHUIO U KOHKPETHU3ALIUU, UCTIOJIb30BAHUIO aHAJIOTHA.

CopnepxarenpHass nuHuA «Hauana MareMaTHyeckoro aHaliu3a» IO3BOJISIET
CYILLECTBEHHO PaCIIMPUTh KPYyr KaK MAaT€MAaTHYECKHMX, TAK U MPHUKIAJHBIX 3a/ad,
JOCTYITHBIX 00YyYarolMMCs, TaK KaK y HHUX MOSBISIETCS BO3MOXKHOCTb CTPOUTH
rpa@uky  CNOXHBIX (YHKLUMMA, OMpEeAeNsiTh HX HauOONbIIMNE W HAUMEHBIIUE
3HAUEHHUA, BBIYUCIATH MIIOMAaAun (Guryp u oObEMBI TEJ, HAXOAUTh CKOPOCTH M
YCKOpeHMsl TmpoueccoB. JlaHHas coaepkareinbHas JIMHHAS OTKPBIBAET HOBBIE
BO3MOYKHOCTH IIOCTPOEHHUS MAaTeMaTHUYECKUX MOJENIEH peanbHbIX CHTyaluH,
MO3BOJISIET HAXOJWUTh HaWJIydlllee pEHIeHHWe B TMPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-?)KOHOMHUYECKHX, 3a/ladyax. 3HAKOMCTBO C OCHOBaMH MaTeMaTH4e€CKOTO
aHanM3a CIocOOCTBYeT pa3BUTHIO aOCTPAKTHOTO, (HhOPMAIbHO-JIOTHYECKOTO |
KpPEaTHUBHOTO MBIIIJICHUS, (OPMHUPOBAHUIO YMEHUU pPACIO3HABATH MPOSBICHUS
3aKOHOB MaTeMaTUKH B HayKe, TEXHHKE U UCKyccTBe. OOydaroluecs: y3HaT O



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

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKA)» BKIIOYACT B
ceOsi DJIEMEHThl TEOPUU MHOXKECTB M MaTeMaTH4ecKou Joruku. TeopeTuko-
MHOKECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KYpPC IIKOJIBHOW MAaTEMATUKU
U TIpeaiaraloT HanOoJiee YHUBEPCAIBHBIA SI3bIK, OOBECTUHSIONMNNA BCE DPa3zeibl
MaTeMaTUKH © e¢ TPWIOKEHUH, OHU CBS3BIBAIOT pa3HbIE MaTEeMaTHYCCKUE
JUCUUIUIMHBL W WX MPWIOKEHUs B eauHoe wenoe. [losTomy BaxxHO 1aTh
BO3MOXKHOCTh OOy4aromeMmycss TMOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MAaTEMaTHUKH U MCIIOJIb30BATh €0 JJIsi BHIPAXKEHUS CBOMX MBICIIECH.
JlpyruM BaXHBIM TPU3HAKOM MaTEMaTHKH KaK HayKd CJeAyeT IpPU3HAThH
CBOMCTBEHHYIO €U CTPOrOoCTh OOOCHOBAaHMM U CIEIOBAHHUE OIpPEACIEHHBIM
mpaBujaM  MOCTPOCHMSI  JIOKa3aTelbCTB.  3HAKOMCTBO  C  3JIEMEHTaMu
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
croco0CcTBOBaTh (OPMHUPOBAHUIO HABBIKOB TOCTPOCHUS MOJIEICH peabHBIX
CUTYyallMi, WCCIACAOBAHMS D3TUX MOJENEH C TOMOIIBIO ammapara anreOpbl H
MaTEMaTH4YeCKOT0 aHajin3a, WHTEPIPETAMH TOJYyYEeHHBIX pe3yiabTaToB. Takue
3aJlaHUs BIUIETEHBI B KAK/IBIN U3 Pa3fIesioB MPOTPaMMBbI, IIOCKOJIBKY BECh MaTepHall
y4eOHOro Kypca IIMPOKO HCIOJIB3YETCs I pelieHus] MPUKIaaHbIX 3anad. [lpu
pPEIICHUH  pEAIbHbIX  MPAKTUYECKUX  3a7ad  OOydYaronIuecss  pa3BHBAIOT
HAOJFOMATeIbHOCTh, YMEHHE HaXOJWUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCH,
UCIIOJB30BaTh  AHAJIOTUI0, 0000maTh M  KOHKPETHU3UPOBATH  IMPOOJIEMY.
JestenbHOCTh MO (OPMUPOBAHMIO HABBIKOB PEIICHHUS NPUKIAJHBIX 3a7a4
OpraHU3yeTCs B IPOIIeCcCe U3yUeHHUs BCeX TeM yueOHOTO Kypca « Anredpa u Hadasna
MaTEMaTUYECKOrO aHaJTU3a».

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



COAEPXAHUE OBYUEHUA
10 KITACC

Yuciaa v BIYMCICHUSA

Paunonanpupie yncina. OOBIKHOBEHHBIE W JIECSATHYHBIE JIPOOU, MPOIEHTHI, OECKOHEUHbIE MEPUOIUYECKUE IPOOH.
[Tpumenenue ApoOeit 1 MPOIEHTOB JIJIsl PEIICHUs MPUKIIAIHBIX 33/1a4y U3 Pa3IM4HbIX OTpaciiei 3HaHUHN U peaabHOM )KU3HU.

JlefictBuTenpHble  uyMcia. PanuoHandbHBle UM MppalMOHAIbHBIE 4YHCHa. ApuMeTHYecKue Omepanuu ¢
JNEeUCTBUTEIBHBIMU YKClIaMU. MoOAyJb NEMUCTBUTEIIBHOTO YUCIA U €ro cBoicTBa. [IpuOMmkEHHBIE BHIYMCICHUS, TTpaBUiia
OKpYTJICHUS, IPUKHUJIKA U OLICHKA PE3yJIbTaTa BIYMCICHUM.

Cremnenb ¢ 1enbiM nokaszateneMm. bunom Hertotona. Ucnonbs3oBanue noaxossiieii GopMbl 3aUCH JACHCTBUTEIBHBIX
YUCeJI 711 PELICHUS TPAKTUYECKUX 3a7a4 U [IPEICTABICHUS JAHHBIX.

ApudmeTnueckunii KOpeHb HaTypaJIbHOM CTENEHU U €ro CBOMCTBA.

CreneHb ¢ pallMOHAIBHBIM MTOKA3aTEIEM U €€ CBOMCTBA, CTENIEHD C ICMCTBUTEIIBHBIM MTOKA3ATEIIEM.

Jlorapudm yucna. CoiicTa jorapudma. JlecaTuuHbple 1 HATYpaJIbHbIE JOrapU(PMBI.

CuHyC, KOCUHYC, TAHT€HC, KOTAHI'€HC YHCIOBOTO apryMeHTa. APKCHUHYC, apKKOCHHYC M apKTaHI'€HC YHUCJIOBOTO
apryMeHTa.

YpaBHeHHS U HEPABEHCTBA

ToxkaecTBa M TOXIACCTBEHHBbIC TMpeoOpa3oBaHUs. YpaBHEHUE, KOPEHb ypaBHEHHS. PaBHOCUIIbHBIC YpaBHEHUS U
ypaBHEHUsI-CIEACTBUA. HepaBeHCTBO, pellIeHNE HEPABEHCTBA.

OcCHOBHBIE METOJBI PELICHUS IENIBIX U JPOOHO-PAIMOHATIBFHBIX YPAaBHEHUM M HEPABEHCTB. MHOTOWIEHBI OT OJHOU
IIepeMEHHOW. JlelleHne MHOrO4YJIeHa Ha MHOIOWIEH ¢ oOcTarkoM. Teopema be3dy. MHorowiensl ¢ 1eIbIMU
koappumentamu. Teopema Buera.

[IpeobpazoBaHus YKCIOBBIX BBIPAXKEHUN, COACPIKAIIMX CTETICHU U KOPHHU.

HppanuonanbHele ypaBHeHUs.. OCHOBHBIE METOAbI PELICHUS UPPALIMOHAJIBHBIX YPaBHEHUM.

[TokazarenbHble ypaBHEHHS. OCHOBHBIE METO/IbI PEILICHUS TTOKA3aTEIbHbBIX YPAaBHEHUH.

[IpeobpazoBaHne BBIpAKEHUH, COIEPKAITUX JIOTAPUDMBI.



Jlorapudmuueckue ypaBHeHusi. OCHOBHbIE METO/IBI PEIICHUS IOTapU(PMUUECKIX YPaBHEHUH.

OcHoBHbIE TpuroHoMmeTpuueckue Qopmynsl. IlpeobpazoBaHue TPUTOHOMETPUUECKUX BbIpakeHUil. Pemenue
TPUTOHOMETPUUECKUX YPABHEHUN.

Pemenue cucreM JMHEHHBIX ypaBHEHMH. MaTpuia CUCTEMBI JIMHEHHBIX ypaBHEHUN. ONpenenurens MaTpuusl 2x2,
€ro T€OMETPUYECKUI CMBICI U CBOMCTBA, BBIYUCIICHUE €0 3HAYCHHUs], IPUMEHEHUE ONPENCIINUTENS Ul PELICHUS CUCTEMBI
JUHEWHBIX ypaBHEHUU. PelieHue npukiIagHbIX 3a7ad C MOMOIIBI0 CUCTEMbl JIMHEWHBIX ypaBHeHuU. McciemoBanue
MTOCTPOCHHOW MOJENH C IMTOMOIIBI) MATPULL U OITPEICIUTENCH.

IlocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAIbHOM CUTyallMM C IOMOILBI YpAaBHEHUU U HEpaBeHCTB. IIpuMeHneHue
YPaBHEHUI U HEPABEHCTB K PEILICHUIO0 MaTEMaTHUECKUX 3a7a4 U 33a4 U3 Pa3IMYHbIX 001acTell HAYKU U PEabHOU KU3HU.

DOyHKUMH U TPaPUKH

®yHKus, crnocoObl 3aaanus QyHkuu. Bzaumuo obparable pyHkiuu. Komnosumms @yakuuil. I'paduk GpyHKUIMM.
OnemeHTapHbIe TpeoOpa3oBaHus rpauKoB (PyHKIUH.

OOnacTh ompeneneHUss U MHOXECTBO 3HaueHuM ¢yHkuuu. Hymu @ynkumm. [IpoMexyTKu 3HAKONOCTOSHCTBA.
Yérupie u Heu€rHble (yHKuuu. [lepuogmueckue ¢yHkiuu. [TpoMexyTkM MOHOTOHHOCTH (YHKIMH. MakCUMyMbl U
MUHUMYMBbI QyHKIMK. Hanbospiee 1 HauMeHbuiee 3HayeHust (PyHKIMHA Ha IPOMEXKYTKE.

Jluneiinas, kBagpaTuyHas U ApOOHO-TUHEIHAsS QYHKUNUU. DIIEMEHTApHOE HCCIEA0BAaHUE U IOCTPOCHHUE UX TPa(UKOB.

CrenenHast GyHKIMS ¢ HATypaJdbHBIM U 1IeJbIM NOKa3zareneM. E€ cBoiicTBa u rpadguk. CBolictBa u rpaduk KopHs N-
Ol cTeneHH Kak (QyHKIIMM 0OpaTHOM CTENEHH C HATypaJIbHbIM ITOKa3aTeleM.

[TokazatenbHast u norapudmMuyeckas GyHKIMH, UX CBOMcTBa U rpaduku. VMcnons3oBanue rpadukoB GyHKIMA AJis
pelIeHns YpaBHEHU .

TpuroHomeTpruyeckasi OKpy>KHOCTb, OIPE/IETIEHUE TPUTOHOMETPUUYECKUX (PYHKLNUNA YUCIOBOTO apIyMEHTA.

@OyHKIMOHAIbHBIE 3aBUCUMOCTHU B PEAJIbHBIX Mpolieccax U sBieHusAX. ['paduku peanbHbIX 3aBUCUMOCTEH.

Hayaja MaTeMaTH4eCKOro aHaJIM3a

[TocnenoBarenbHOCTH, CIIOCOOBI 3aJaHUs MOCIIe0BaTeIbHOCTEH. MeTo ] MaTeMaTuueckoi MHAYKIUHA. MOHOTOHHbBIE
U OTpaHUYEHHbIE MOCIEA0BATENbHOCTU. VICTOpUS BO3ZHUKHOBEHUS! MAaTEMAaTUYECKOTO aHaIM3a KaK aHajdu3a OECKOHEYHO
MaJbIX.



Apudmernueckas U reoMeTpuUecKas mporpeccur. beckoneuHo yObIBaromas reoMmerpudeckas nporpeccus. Cymma
OECKOHEUHO YOBIBAIONIEH T€OMETPUYECKOM Mporpeccuu. JIMHEeWHBIM M SKCIMOHEHIUANbHbIA pocT. Yuciao e. dopmyna
CJI0>KHBIX NPOLIEHTOB. MICIIOIp30BaHNE TPOTPECCUN [T PEUICHUS PEAIBHBIX 3a]1a4 MPUKJIAHOIO XapaKTEpa.

HenpepoiBHble QyHKIIMM ¥ WX CcBOMCTBA. TOo4kM pa3pbiBa. AcUMOTOTHI TpadukoB dyHKui. CBoicTBa (YyHKIUI
HEIPEPBIBHBIX Ha OTpe3ke. MeTo MHTEpBaIOB AJid pellieHrs HepaBeHCTB. [IpuMeHeHrne cBOMCTB HEMPEPbIBHBIX (YHKIIUN
JUISL PELIEHUS 3a/1a4.

[lepBas u BTOpas mpom3BoAHbIe PyHKIMU. OmnpeneneHrne, TEOMETPUICCKUA W (PU3UMUECKHA CMBICT MPOW3BOIHOM.
YpaBHeHUe KacaTelbHON K rpaguKy GyHKIIUU.

[IpousBoaHbIe AeMeHTapHBIX QPYHKIUH. [Ipon3BOIHASI CYMMBI, MPOU3BEACHUS, YACTHOTO U KOMIO3UIIUU (DYHKITHA.

MHo:xecTBa M JIOTHKA

MHoOk€eCTBO, onepaluy HaJ MHOXKECTBAaMU W MX CBOMCTBA. /narpammel Jitniepa—BenHa. [IpumeHeHne TeopeTuko-
MHOKECTBEHHOTO arapara JJisi OMMCAHUS PEAJIbHBIX MPOLIECCOB U SBJICHUM, MPU PEUICHUU 3a/lad U3 JPYTUX YUEOHBIX
IIPEIMETOB.

Onpenenenue, Teopema, CBONCTBO MaTeMaTHYECKOro OOBEKTa, CIENCTBUE, J0KAa3aTeIbCTBO, PABHOCHIIbHBIC
YpaBHEHHS.

INDTAHUPYEMBIE  PE3VJIBTATBI OCBOEHMA  VYHEBHOI'O KYPCA  «AJITEBPA U1 HAYAIJIA
MATEMATHUYECKOI'O AHAJIM3A» (YTJIYBJIEHHBIM YPOBEHbL) HA VYPOBHE CPEJIHEI'O OFIIETO
OBPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpasKaaHCKOro BOCIMTAHUA:

c(OPMUPOBAHHOCTh IPAXKJAHCKON MO3UIMKU 00YYarOIIerocsi Kak aKTUBHOTO M OTBETCTBEHHOTO UJIEHA POCCHUICKOTO
o011ecTBa, NMPEACTaBICHUE O MAaTEMATUYECKUX OCHOBaX (PYHKIIMOHHUPOBAHHUS PA3UYHBIX CTPYKTYp, SIBJCHHI, MPOLETYp
rpaKJaHCKOro ob1miecTBa (BbIOOPHI, OMPOCHI U JIPYroe), yMEHHUE B3aWMOJEHCTBOBATh C COLMAIBHBIMU MHCTUTYTaMHU B
COOTBETCTBHUM C UX (DYHKLIMSIMU U HA3HAYEHUEM;



2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh POCCUNUCKOMN TPaKIaHCKOW MACHTUYHOCTH, YBAXEHHUS K MPOLUIOMY U HACTOSALIEMY POCCHUICKOM
MAaTEMATHKH, LEHHOCTHOE OTHOIICHUE K JOCTHMKECHHUSIM POCCHUUCKAX MaTEMaTUKOB M POCCUHMCKOM MaTEMATHYECKOMN
IITKOJIbI, UCTIOJIb30BAHUE ATUX JOCTHKEHUN B IPYTUX HayKaX, TEXHOJIOTHSX, chpepax SKOHOMUKHU;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX IIEHHOCTEH POCCHUIICKOr0 Hapoja, chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO
MOBEJICHUS, CBSI3aHHOTO C IPAKTUYECKAM IPUMEHCHHEM JIOCTH)KEHHM HAYKM WU JEATEIbHOCTBIO YYEHOrO, OCO3HAHUE
JUYHOTO BKJIaJa B IOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ACTETUKY MaTeMaTHYeCKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEIICHUH, PACCYXKICHUIN, BOCIPUUMUYHUBOCTh K MATEMATUYECKUM aCIIEKTaM Pa3INYHbIX BUJIOB UCKYCCTBA;

5) pu3u4ecKOro BOCIUTAHMS:

c(hOpMHUPOBAHHOCTh YMEHHS IMPUMEHATh MaTEeMaTHUYECKHE 3HAHUS B MHTEpecax 3J0pOBOro M Oe3ormacHoro obdpasa
JKW3HHU, OTBETCTBEHHOE OTHOIIECHHE K CBOEMY 3J0pPOBBIO (370pOBOC IMHUTAHHE, COATTAHCHUPOBAHHBIN PEKUM 3aHATHH H
OTHbIXa, peryispHas Qusnueckas axKTUBHOCTh), (U3UUYECKOE COBEPUICHCTBOBAHHWE TMPHU 3aHITUSX CIHOPTUBHO-
03JI0POBUTENILHOM JEATENBHOCTHIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYJy, OCO3HAaHHE IIEHHOCTH TPYIOJIOOMS, MHTEpPEC K pa3IMuHbIM chepam mpodeccuoHaabHOM
JEATECIIbBHOCTH, CBS3aHHBIM C MaTeMaTUKOM M €€ NPWIOKESHUSIMH, YMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp OymyIieit
npodeccu U peaau30BbIBaTh COOCTBEHHBIC >KU3HEHHBIE IUIaHBI, TOTOBHOCTh M CIIOCOOHOCTH K MAaTeMaTHYECKOMY
0o0pa3oBaHUIO M CcamMOOOpa30BaHUIO Ha MPOTSHKEHUM BCEU JKWM3HU, TOTOBHOCTh K AKTMBHOMY YYacTUIO B pEIICHUU
MPAKTUYECKUX 3a7]a4 MAaTEeMaTUUYE€CKOW HAIIPaBJICHHOCTH,

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS

c(hOPMHPOBAHHOCTh AKOJOTUYECKON KyIbTYPhl, TIOHUMAHHUE BIIMSHHUS COIMAIBHO-YKOHOMUYECKUX IPOIIECCOB HA
COCTOSIHUE TIPUPOIHON U COLIMATIBHOM CpeJibl, OCO3HAHUE TJI00ATBHOTO XapaKTepa AKOJOTUUECKUX MPOOIeM, OpUEHTAIIUS
Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIs1 pellieHus 3a7a4 B 00JIaCTU OKPYXKAIOIIEH cpeibl, MIIAaHUPOBaHUE MOCTYITKOB
Y OLICHKH MX BO3MOKHBIX MOCJIEACTBUM ISl OKPYKAIOLIEH CPEIbI;



8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHON
MPAKTUKKM, TOHMMAaHUE MAaTeMAaTHYeCKOW HAyKH Kak cdepbl UYeTOBEYECKON IeATEIHHOCTH, JTAloOB €€ pa3BUTHA U
3HAYMMOCTH JIJIs1 pa3BUTHUSI IIUBUIIM3AIINH, OBJIAJCHUE SI3bIKOM MAaTeMaTUKH U MaTEMaTUYECKOW KyJIbTYpOH KaK Cpe/ICTBOM
MO3HAHUSI MHpPaA, TOTOBHOCTb OCYIIECTBISATH IMPOCKTHYID M MCCIIEIOBATEIBCKYIO NESITCIHbHOCTh HHAWBUIYAIbLHO W B
rpymre.

METAINIPEIMETHBIE PE3YJIBTATbBI

ITo3naBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue qeicTBus:

BBISIBJISITH M XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKK MATEMATUYECKUX OOBEKTOB, MOHSATUN, OTHOIICHUN MEXIY
NOHATUSAMHU, (OPMYJIUPOBATH OIPEACIICHUS TMOHATUN, YCTAHABIMBATh CYIIECTBEHHBIM MPHU3HAK KiIacCU(pUKALINH,
OCHOBAaHMSI 1711 0000IIEHHS U CPAaBHEHHMSI, KPUTEPUHU ITPOBOJMMOTO aHAJIN3a;

BOCIIPUHUMATh, (POPMYIMpPOBaTh U MPEOOPa30BBIBATh CYKJICHUS: YTBEPAUTEIbHbIE U OTPULATEIbHBIEC, €IMHUYHBIE,
YaCTHbIE U 00IIUE, YCIOBHBIE,

BBISIBJISITH MaT€MaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTUBOpPEUMs B (akTaX, JAaHHBIX, HAOTIOACHUSIX U
YTBEPKJICHUSIX, IPEIaraTb KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTUBOPEUMH;

nenatb BBIBOABI C HCIOJB30BAHMEM 3aKOHOB JIOTUKHM, JEAYKTUBHBIX W MHIYKTUBHBIX YMO3AKJIIOYEHHI,
YMO3AKJIFOUECHUH 10 aHAJIOTUH;

IPOBOJUTH CAMOCTOATEIBHO JIOKA3aTEIbCTBA MAaTEeMAaTHYECKUX YTBEPXKACHUN (IpsMble W OT MPOTHUBHOTO),
BBICTpauBaTh apryMEHTALUIO, IPUBOAUTH IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXACHUS U BBIBOJIbI;

BBIOMpATh CHOCO0 pelleHus] yuyeOHOUM 3agauu (CpaBHUBATh HECKOJIBKO BapHMaHTOB pEILECHHUs, BbIOMpaTh Hauboiiee
MNOAXOASIIINNA ¢ YUETOM CaMOCTOSTENbHO BbIIEIEHHBIX KPUTEPHUEB).

Bba3oBble uccienoBareJbcKue 1eHCTBUA:



WCITOJI30BaTh BOTPOCKHI KaK MCCIIEI0BATEILCKII HHCTPYMEHT MO3HAHUS, (POPMYIUPOBATH BOMPOCHI, (DUKCUPYIOIIHE
MPOTUBOPEYHE, MPOOJIeMy, YCTaHABIMBATH HCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, aAPTYMEHTHPOBATH CBOIO
MO3UIINI0, MHCHHUE;

MPOBOJUTH CAMOCTOSITEIBHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, HCCJIEJIOBAHHE IO YCTAHOBIICEHUIO OCOOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, SIBJICHUS, MPOIECCa, BRISIBJICHUIO 3aBUCUMOCTEN MEXTy 00BEKTaMHU, SIBICHUSIMH, IPOIIECCaAMU;

CaMOCTOATENLHO  (OPMYIUPOBATh OOOOIIEHUS W BHIBOABI 10 pe3yiabTaTaM IMPOBEAEHHOTO HAOIOICHUS,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJIYICHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIIICHMI;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IMPOLECCA, a TAKKE BBIABUTATH MPEAINOJIOKEHHUS O €r0 Pa3BUTHUU B HOBBIX
YCIOBUSIX.

Pabora c nndopmanmueii:

BBISABJIATH Je(OUIIMTHI UHPOPMAIUMH, JaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha BOMPOC U JJIsSI PEIICHUS 3a/1a4H;

BbIOMpaTh HWHGOpPMALUI0 W3 KHCTOYHUKOB Ppa3JIMYHBIX THUIIOB, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U
MHTEPHPETUPOBATH MH(GOPMAIIUIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABIICHNUS;

CTPYKTYpPHUPOBaTh HH(POPMAIIHIO, IPEACTABIATH €€ B pa3IMUHbIX (PopMax, WILTIOCTPUPOBATH IPadUIECKH;

OIICHUBATh HAAEKHOCTH MH(DOPMALIMK IO CAMOCTOSITEILHO CPOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHUKAaTHBHbIe YHHMBeEpPCaAJIbHbIE Y4eOHbIe el CTBUS

Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUM C YCJIOBUSIMU W ULEISIMU OOLIEHUS, SICHO, TOYHO,
FpaMOTHO BBIpa)KaTB CBOIO TO‘IKy 3p€HI/I5{ B yCTHBIX U IINCBMCHHBIX TCKCTaX, J1aBaTh ITOACHCHUSA I10 XOI[y peHIeHI/IH 3aJa4u,
KOMMEHTUPOBATH NOJIYYCHHBIN PE3YJIbTAT;

B XOJie OOCYXIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYXKIaeMOW TeMbl, MpOOJIeMbl, periaeMoil 3ajaaud,
BBICKA3bIBATh MJACHU, HALICJICHHBLIC HA ITIOUCK PCIICHUA, COIIOCTABJIATH CBOH CY)KI[CHI/IH C CY)KI[GHI/IHMI/I z[pyrHX y‘-IaCTHI/II(OB
nuanora, oOHapyuBaTh pazlIMYMEe M CXOJCTBO MO3ULUNA, B KOPPEKTHOU (opme (opMyaupoBaTh pa3HOINIACHS, CBOU
BO3PAXKCHUS;

npcacCTaBJIATh pGByHBTaTBI peuiCHuA 3ada4dr, SKCIICPUMCHTA, MCCIICAOBAHUA, ITPOCKTA, CaAMOCTOATCIIBHO BBI6I/IpaTB
dbopmat BBICTYIUICHHS C YIETOM 3a/1a4 MIPE3EHTAIUNA U OCOOEHHOCTEHN ayTUMTOPHUHU.



PeryasiTuBHbIe YHHBeEpPCAJbHbIE YUeOHbIE JelCTBHUS

Camoopranusanus:

COCTABJIATh IUIAH, JITOPUTM PEIICHHUS 3aJadM, BBIOMPATh CIIOCO0 PEIICHHS C YIETOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apTyMEHTHPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHHUM ¢ YIETOM HOBOM HH(POPMAIIHH.

CaMOKOHTPOJIb, IMOIMOHAJILHbII HHTEJJIEKT:

BJIAJCTh HaBBIKAMU I103HABATEIbHON pe(dIeKCHMM KaK OCO3HAHHUS COBEPIIACMBIX JEHCTBHM W MBICIUTEIBHBIX
IPOIIECCOB, MX PE3yJIbTaTOB, BJIJCTh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJS IpoIiecca M pe3yJbTrara pPEIICHUs
MaTeMaTUYECKOM 3a/1au;

MPEABUACTH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTH TIPH PEIICHUH 3a]]a49H, BHOCUTHh KOPPEKTUBHI B JICATCIIBHOCT Ha
OCHOBE HOBBIX OOCTOSTENIbCTB, TAaHHBIX, HAWJCHHBIX OMIUOOK, BBISBICHHBIX TPYTHOCTEH;

OIICHMBATh COOTBETCTBHUE pE3y/bTaTa LETU M YCJIOBHUSM, OOBSCHATH MPUYMHBI JOCTHXKEHUS WM HEIOCTUKCHUS
pe3yIbTaTOB JIEATEIILHOCTH, HAXOAUTH OLIUOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OMBITY.

CoBMmecTHAsl 1eSITEJIbHOCTD:

MOHMUMATh W UCIOJIB30BaTh MPEUMYINECTBA KOMAHAHOW W WHIWBHIYAIBHOW PaOOTHI MPH pEIICHUU y4eOHBIX 3a/1ad,
MPUHUMATh 1IeJTb COBMECTHOH JEATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMIO COBMECTHON pabOThI, pacrpenciisTh BUIBI
paboT, TOroBapuBaThCs, 00CYKAaTh MPOIIECC U Pe3yIbTaT paboThl, 0000IIaTh MHCHHS HECKOJIBKUX JTFOJICH;

y4acTBOBaTh B TPYyHNoBBIX (opmax paboTel (0OCYyXIeHHs, OOMEH MHEHHWH, «MO3TOBbIE IITYpMb» U WHBIE),
BBITIOJTHATH CBOIO YacTh PabOTHI U KOOPJIAWHUPOBATH CBOM JIEUCTBHS C IPYTUMHU YWICHAMH KOMAHJIBI, OIIEHUBATh Ka4eCTBO
CBOETO BKJIaJla B OOIINI TTPOTYKT MO KPUTEPUIM, CHOPMYITMPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUAI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 10 kjacce oOydaromuiics MOMYyYUT CIEAYIOIIME MPEAMETHBIC PE3YyIbTaThl MO OTIACITHHBIM
TeMaM pabouelt mporpaMmbl yaeOHOTO Kypca « Anredpa 1 Hadajia MaTEMaTHIECKOTO aHATN3ay:
YucJia 1 BLIYUCICHUA



CBOOOJHO OIEPUPOBATH IMOHATHUSAMH: PALMOHAIBHOE YHCIO0, OECKOHEYHash Mepuoanyeckas ApoOb, MPOLIEHTHI,
UPpALMOHAIBHOE YHUCIIO, MHOXKECTBA PALIMOHAIBHBIX U JEUCTBUTENBHBIX YHACEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATH JPOOM W TPOLEHTHI ISl PELICHUS MPHUKIAIHBIX 33Jad W3 Pa3lMYHBIX OTpaciied 3HAHWW U peasbHON
KU3HU;

IPUMEHATH NPUOIMKEHHBIE BHIYMCIICHUS, IPABUJIa OKPYTIICHUS, IPUKUIKY U OLIEHKY pPe3yJbTaTa BbIYMCIICHUM;

CBOOO/IHO OMEpPUPOBATH MOHSATHEM: CTEMEHb C IEJNBIM IMOKAa3aTelIeM, HCIOIb30BaTh MOAXOISAIIYI0 (GopMy 3amucH
JNEWCTBUTEIBHBIX YACEII JUIsl PEIIEHUS TPAKTUYECKNX 3a/1a49 U NIPEACTABIICHUS JaHHBIX;

cBOOO/IHO ONEPUPOBATH MOHATUEM: apU(PMETUUECKUI KOPEHb HATYPAJIbHOM CTENEHY;

cBOOO/IHO OIEPUPOBATH MOHATUEM: CTETIEHD C PallMOHAIBHBIM I10Ka3aTeleM;

cBOOO/IHO ONEPUPOBATH MOHATUSAMU: JIOrapu(pM YKciia, 1eCATUIHbIEC U HATypaJIbHbIE JIOrapu(MbI;

CBOOOJTHO ONEPUPOBATH MOHATUAMU: CHHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC YHCJIOBOTO ApryMEHTa;

ONEPUPOBATH NOHATUAMU: APKCUHYC, APKKOCUHYC U apKTAHT€HC YHCIIOBOTO APTyMEHTA.

YpaBHeHMs U HEPABEHCTBA:

cBOOO/IHO ONEPUPOBATH NOHITUSMU: TOXKAECTBO, ypaBHEHUE, HEPABEHCTBO, PABHOCHIIbHBIE YPABHEHUS U ypaBHEHUS -
CJIEICTBUS, PABHOCHJIBHBIE HEPABEHCTBA,

NPUMEHSATH Pa3IMYHbIE METO/bl PELIECHUSI PAMOHAIBHBIX U APOOHO-pALlMOHANBHBIX YPaBHEHUH, TPUMEHITh METO]I
WHTEPBAJIOB JUISl PELIEHUSI HEPABEHCTB;

cBOOO/IHO ONEpPUPOBATH MOHATUSIMHU: MHOTOUYIEH OT OJHOM NMEPEMEHHOM, MHOTOWIEH ¢ LEeIbIMU Kod(hdULneHTamMH,
KOPHU MHOTOYIECHA, IIPUMEHATH [E€JIEHHE MHOTOYWIEHA Ha MHOTOYIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera mis
peneHns 3a1ay;

CBOOOJIHO ONEpUPOBAThH MOHATUAMU: CUCTEMA JINHEWHBIX YPaBHEHUH, MATPULIA, ONIPEIETUTENb MATPULBL 2 X 2 U €ro
TrE€OMETPUYECKHUN CMBICH, HCIIONB30BAaTh CBOWMCTBA ONpenenuTens 2 X 2 Juisl BBIYMCIEHUS €r0 3HAYEHHUs, NMPUMEHSTH
ONPENEIIUTENN JUIsl PELICHUS CUCTEMBI JIMHEWHBIX YPABHEHUN, MOJECIUPOBATh PEAIIBHBIE CUTYAallMU C MOMOILBI CUCTEMBI
JIMHEWHBIX YPAaBHEHUM, UCCIEA0BATh NOCTPOCHHBIE MOJEIN C IOMOLIBIO MATPUI] U ONPEACIMUTENEN, NHTEPIPETUPOBATD
MIOJTYYEHHBIN PE3YIIbTAT;

UCITI0JIb30BaTh CBOMCTBA ACHCTBUI C KOPHIMU JJi TPeoOpa30BaHUsI BbIPAKEHUM;

BBITNOJIHATH PE00pa30BaHMsl YUMCIOBBIX BBIPAKEHUH, COIEPIKALUX CTENEHHU C PAllMOHATIBHBIM [TOKa3aTeseM;



UCIIOJIb30BaTh CBOMCTBA Jorapu(pMoB A mpeoOpa3oBaHus JOrapu(GMUUECKUX BBIPAKEHUH;

cBOOO/IHO OTNEPHUPOBATh MOHATHUSIMU: HUPpAIMOHANbHBIE, TOKAa3aTeIbHbIC U JIOTapU(PMUUECKIE YpaBHEHUS, HAXOAUTh
UX PEIICHHUs C TIOMOIIBIO PABHOCHIIBHBIX TIEPEX0I0B WU OCYIIECTBIISAS IPOBEPKY KOPHEH;

MPUMEHSTH OCHOBHBIE TPUTOHOMETPUUYECKHE POPMYIIBI AJi TPeoOpa30BaHUsI TPUTOHOMETPUUECKUX BhIPAKEHUMH;

CBOOOJTHO OIEpUPOBATh MOHSTUEM: TPUTOHOMETPUYECKOE ypaBHEHHE, MPUMEHSATh HEOOXOAUMBbIE (OPMYIbI IS
pEIICHNS] OCHOBHBIX TUIIOB TPUTOHOMETPHUCCKUX YPaBHEHUI;

MOJICJIMPOBATh pealibHble CUTYallMd Ha SI3bIKE aireOpbl, COCTaBISATh BBIPAKEHUS, ypaBHEHHUS, HEPABEHCTBA IIO
YCIIOBUIO 33J]a4M, UCCIIEJOBATh IOCTPOCHHBIE MOJIENN C UCIOIb30BAaHUEM allrapaTa ajareopsl.

DOyHKUMHA U TPaPuKu:

CBOOOJTHO OIEpUPOBATh MOHATUSAMU: (GYHKIMA, CIOCOOBI 3afaHusi (PYHKIIMH, B3aUMHO oOOpaTHbIC (YHKIIUH,
KOMITO3ULIMS PYHKIUH, TpaduK GYyHKINHU, BBIIOJHATH 3J€MEHTapHbIE TPeoOpa3zoBaHus rpa@uKoB (PyHKIIHIA;

CBOOOHO OMEPHUPOBATH MOHATHSIMH: OOJIACTH OIpPEAETCHHUs] U MHOXKECTBO 3HAUCHWUN (YHKIMH, HYTU (PYHKIIHH,
IPOMEXYTKH 3HAKOIIOCTOSIHCTBA;

CBOOOJTHO OIEpUPOBATh MOHATUSMU: UYETHbIE W HEUETHbIE (YHKIHMH, MEPUOAMYECKUE (DYHKIMH, MPOMEKYTKU
MOHOTOHHOCTH (PYHKITUH, MaKCUMyMbl ¥ MHHHUMYMBI (YHKIIAH, HAuOOJbIIIEE W HaWMMCHbBIIEEC 3HAUYCHHWE (DYHKIIMU Ha
IPOMEXKYTKE;

CcBOOOIHO OINEpPUPOBATh TOHATUSAMHU: CTENEHHass (QYHKIUS C HATypaJbHBIM M LEJIBIM TOKa3arenem, rpadux
CTeNEHHOW (YHKIMHM C HATypaJdbHBIM W IIEJIBIM TOKa3areneM, rpaduk KOpHS N-oi cTenmeHW Kak (yHKIUH OOpaTHOM
CTETNICHU C HATYpaJIbHBIM MTOKA3aTEJIEM;

OTEpUPOBATh TMOHATHSAMH: JUHEHHAs, KBaJapaTWuyHas W APOOHO-IWHEHHAs (PYHKIHMH, BBIMONHITH JJIEMEHTapHOE
WCCJIEIOBaHHNE U TTOCTPOCHUE UX IpapuKoB;

CBOOOJTHO OTMEPUPOBATH TOHITHSAMU: TOKa3aTeabHas W JorapudmMuueckas (QYHKIIMH, UX CBOMCTBA U Tpaduikwy,
WCITOJIB30BATh UX TPaQUKH JIJIs PEIICHUs YpaBHEHU;

CBOOO/IHO OIEpPUPOBaTh MOHATUSMHU: TPUTOHOMETPUYECKAsT OKPYKHOCTb, OIpeNeIeHHEe TPUTOHOMETPHUECKUX
(GyHKLMIA YUCIOBOTO apryMEHTa;

UCTIONB30BaTh rpaduku (pyHKIUN 171 MCCIeTOBAaHUS MPOIECCOB W 3aBUCUMOCTEH MPH PEIICHUH 3a1ad U3 JAPYTUX
y4eOHBIX MPEMETOB M PEaTbHOM KU3HU, BRIpAXaTh (HOPMYJIaMU 3aBUCUMOCTH MEXK]Ty BEITMUYUHAMU,



Havana maTeMaTH4eCcKOro aHajm3a:

cBOOOIHO ONEPUPOBATh MOHATHUAMHU: apuMeThyeckas M TeoMeTpuyecKas MporpeccHsi, OECKOHEYHO YOBIBArOIIas
reoMeTpUUecKas Mporpeccusi, JIUHEHHBIH UM OSKCIOHEHIMAIBHBIM pOCT, QopMyJia CIOXKHBIX MPOIEHTOB, HMEThH
MPE/ICTABICHUE O KOHCTAHTE;

UCIIOJI30BATh MIPOTPECCHUH JIJISl PEILICHUS PEATbHBIX 33]1a4 MPUKIIATHOTO XapaKTepa;

cBOOO/IHO OTIEPUPOBATH MOHITUSIMHU: TTOCIEI0OBATEILHOCTD, CIIOCOOBI 33/1aHUS MTOCJIEI0BATEILHOCTEH, MOHOTOHHBIE U
OTpaHUYEHHBIC TOCIEI0BATEILHOCTH, TOHMMATh OCHOBBI 3apOKICHHUS MAaTeMaTHYeCKOro aHaiu3a KakK aHaiau3a
OCCKOHEYHO MaJIBIX;

CBOOOJTHO ONEPHUPOBATH MOHATHSAMU: HEMpPEpPBhIBHbIE (DYHKIIMH, TOYKH pa3pbiBa Tpaduka (PyHKIUH, ACHMITOTHI
rpaduka GyHKIINY;

cBOOOJHO OIEpPUPOBaTh MOHATHEM: (YHKIMS, HENpEephIBHAsS Ha OTpE3Ke, MPUMEHSITh CBOWCTBAa HEMPEPBHIBHBIX
GyHKUMNA U1 pelieHus 3a/1ay;

CBOOOJTHO OTMIEPUPOBATH MOHATUAMHU: TIEpBasi U BTOpask MPOU3BOAHbIC (DYHKIIMH, KacaTellbHasl K Tpaduky QyHKIUY;

BBIYHCIIATh MPOU3BOJIHBIE CYMMBI, MPOU3BEACHHS, YaACTHOTO U KOMIO3UIMU JIBYX (GYHKIUN, 3HATH MPOU3BOIHBIC
AIIEMEHTAPHBIX (PYHKIU;

UCTIOJIb30BaTh TEOMETPUIECKUHN U (PU3NIECKUIT CMBICI MTPOU3BOTHOM JUISI PEIICHUS 3a1a4.

MHokecTBa M JIOTHKA:

cBOOO/IHO ONEPUPOBATH MOHATUSIMU: MHOYKECTBO, ONIEpALIUN HAJl MHOYKECTBAMU;

UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN aIrapaT JJisi OMKMCAHUS peajbHBIX MPOILIECCOB U SBJICHUH, MPU PEIICHUN
3a7a4 U3 IPYTUX y4eOHBIX MPEAMETOB;

CBOOOIHO ONEPUPOBATh MOHATHUAMHU: OTpPEACIICHUE, TEOpeMa, ypaBHEHHUE-CIEICTBUE, CBOHCTBO MAaTEeMAaTHYECKOTO
00BEKTa, J0KA3aTeNbCTBO, PABHOCWILHBIE YPAaBHEHUSI U HEPABEHCTBA.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoaunuecTBO 4acoB

JuaekTpoHHbIe (HU(pPOBHIE)

Ne ni/m Konrpoubnbie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoTshI padoThI
MHOX€ECTBO NEUCTBUTEIBHBIX YHUCEIL.

1 Mmuorowiensl. PannoHanbHble ypaBHEHUS U 24 1 https://alexlarin.net/ege24.html;
HepaBeHCTBA. CUCTEMBI IMHEUHBIX https://math-ege.sdamgia.ru/;
YpaBHEHUN

5 Oynkuuu u rpapuku. CreneHHas QyHKIHUS 12 1 https://alexlarin.net/ege24.html;
C LIEJIBIM ITOKa3aTeIeM https://math-ege.sdamgia.ru/;

3 ApudmeTnueckuii KOpeHb N-Oi CTETNCHH. 15 1 https://alexlarin.net/ege24.html;
HppanuoHanpHble ypaBHEHUS https://math-ege.sdamgia.ru/;

4 [TokazarensHas Gpynkmwms. [TokazarenpHbIe 10 1 https://alexlarin.net/ege24.html;
YpaBHEHHUs https://math-ege.sdamgia.ru/;

5 Jlorapudmuueckast GyHKIIHS. 18 1 https://alexlarin.net/ege24.html;
Jlorapudmuueckre ypaBHeHUs https://math-ege.sdamgia.ru/;

5 TpPUroHOMETPUYECKHUE BBIPAXKEHUS U 29 1 https://alexlarin.net/ege24.html;
yYpaBHEHHUs https://math-ege.sdamgia.ru/;

7 [TocnenoBaTenbHOCTH U IPOTPECCUN 10 1 ttps://alexlarin.net/ege2A.ntm};
https://math-ege.sdamgia.ru/;
https://alexlarin.net/ege24.html;

8 Henpepsisabie Gpynkiuu. [TponsBonnas 20 1 https://math-ege.sdamgiaru/:

9 [ToBTOpenue, 06001IeHNE, cCUCTeMaTH3aIUs 5 ) https://alexlarin.net/ege24.html;
3HAHUM https://math-ege.sdamgia.ru/;

OBIIEE KOJIMYECTBO YACOB I10 136 10 0
[TPO'PAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No JlaTa nmudposBbie
Tema ypoka Kontpoububie IlpakTuyeckue op
n/n Bceero p p H3y4YeHHs  oOpa3oBaTesibHbIE
PadoTHI PADOTHI 10 A, 106 pecypcesl
1 [[MHO)KCjJTBO, ornepanyu HaJl MHOKECTBAMH 1 04.09.2023
M UX CBOMCTBA
2 Juarpammsl Diinepa-Benna 1 04.09.2023
3 [IpuMeHeHne TeopeTUKO-MHOKECTBEHHOTO 1 05.09.2023
amnmapara JJisl pelIeHus 3a1a4
ParmonanpHbie ynciaa. OOBIKHOBEHHEIC U
4 JECSITHYHBIC IPOOH, TTPOLICHTHI, 1 05.09.2023
OCCKOHEYHBIC TIEPUOAMYSCKHE APOOH
Parmonanpubie ynciaa. OOBIKHOBEHHEIC U
5 JECSITUUHBIE TPOOH, IPOLIEHTHI, 1 11.09.2023
OecKOHEeUYHbIE IEPUOANYECKUE APOOH
5 [Ipumenenue apoOeit U MPOLIEHTOB TSt 1 11.09.2023
pelIeHrs MPUKIAIHBIX 3a7a4
7 [Ipumenenue npoOeit U MPOLIEHTOB TSt 1 12.09 2023
perieHust MPUKJIaAHBIX 3a7a9
3 HeicTBuTenbHble yncia. PanmonaibHbie U 1 12.09.2023
UppalMOHATLHBIC YK CIIa
9 Ava/I(bMeTI/IT-IeCKI/Ie OIIEpAaLINH C 1 18.09.2023
JIEHCTBUTEIbHBIMH YHCIIAMH
10 Moaynb IeMCTBUTENBHOTO YUCTIA U €T0 1 18.09.2023




CBOMCTBA

11

12

13

[TpubnuxEHHBIC BRIYUCIICHUS, TIPaBUIIa
OKpYTJICHMS, TPUKHUIKA U OLCHKA
pe3yJibTaTta BEIYMCIEHUN

OcCHOBHBIE METOIbI PEIICHUS LENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN U
HEPaBEHCTB

OcCHOBHBIE METOBI PELICHUS LENbIX U
JIPOOHO-pallMOHANIBHBIX YPaBHEHUHN 1
HEPaBEHCTB

19.09.2023

19.09.2023

25.09.2023

14

OcHOBHBIE MCTOJbI pCHICHUSA LCIIbIX U
JPOOHO-PaLOHAIBHBIX YPAaBHEHUHN U
HEpPaBEHCTB

25.09.2023

15

16

17

MHOrowieHsl OT OAHON NEPEMEHHOM.
Jlenenue MHOrO4YIeHa Ha MHOTOUIEH C
octaTtkoM. Teopema besy

MHoOro4IeHs! ¢ HEeNbIMA KO PHUIIMEHTaAMH.

Teopema Buera

Pemenue cucrem JIMHENHBIX ypaBHEHUI

26.09.2023

26.09.2023

02.10.2023

18

19

20

Pemrenne cucreM TMHEHHBIX YpaBHEHUN

Martpuia cucTeMbl JINHEWHBIX YPaBHEHUM.
Onpexnenurens MaTpUILBI 2X2, €r0
T€OMETPUUYECKHM CMBICT U CBOMCTBA;
BBIYMCIICHHE €T0 3HAYCHUS

Onpenenurens MaTPUIBI 2X2, €T0
T€OMETPUUYECKHI CMBICIT U CBOICTBA;
BBIUHCIIEHUE €TI0 3HAYECHUS

02.10.2023

03.10.2023

03.10.2023




21

[Ipumenenue onpeaenuTens A perieHus
CHUCTEMbI JINHEHHBIX YpaBHEHUM

09.10.2023

22

23

Pemrenne npukiiagHbIxX 3a1a4 ¢ IOMOLIBIO
CUCTEMBI JINHEWHBIX YPaBHEHUU

Pemenue npukiaaHbIX 3aa4 ¢ TOMOIIbIO
CHUCTEMbI JINHEHHBIX YpaBHEHU

09.10.2023

10.10.2023

24

Konrponsnas pabdora: "Panmonanshble
ypaBHEHUsI U HepaBeHCTBA. CUCTEMBI
JIMHEWHBIX ypaBHEHUN"

10.10.2023

25

OyHKIHsI, CIOCOOBI 3aaHUs (PYHKITHH.

B3anmnuo o6parubie ¢pynkmnn. Kommosurmst

byHKIUH

16.10.2023

26

27

I'paduk pynkumuu. dnemMeHTapHbIC
npeoOpa3oBanus TpaguKoB QyHKIHNA
OOacTp onpeneneHns 1 MHOXKECTBO
3HaueHuil pynkuuu. Hynu ¢pyHkumm.
ITpomexyTKH 3HaK MOCTOSIHCTBA

16.10.2023

17.10.2023

28

YETHble U HEYETHBIE PYHKIIMHU.
[lepuoanueckue pynkuuu. [lpomexytku
MOHOTOHHOCTH (DYHKITMH

17.10.2023

29

MakcumMyMbl U MUHUMYMBI () YHKITHH.
HauOoisiiee 1 HanMeHbIIIeE 3HAUECHNE
(GYHKIIMN Ha IPOMEKYTKE

23.10.2023

30

31

Jluneiinas, KBaJpaTu4Has ¥ JIpoOHO-
TuHeHas QyHKIUU

DneMeHTapHOe HcCeI0BaHNe U
nocTpoeHue rpauKoB 3TUX QYHKIUN

23.10.2023

24.10.2023




DneMeHTapHOE UCCIIeIOBAHUE U

32 . 24.10.2023
MOCTPOCHUE IPAPUKOB ITUX (YHKIIUNA

33 Crenens c 11e71bIM MIOKa3aTeneM. bunom 07.11.2023
Herorona

34 Crenens C LenbIM NIOKa3zareneM. bunom 07.11.2023
HeroTona

35 Crenennast pyHKIUS C ?aTypvanLHHM u 13.11.2023
1enbIM nokazatenieM. E€ cBoiicTBa u rpadux

o n

36 Kontponbnas padota: "Crenennas 13.11.2023
¢ynkuus. E€ cBoiicTBa u rpapux”

37 Apudmernueckuii f(OpeHb HaTypaJIbHOMN 14.11.2023
CTETeHU U €ro CBOWCTBA

38 ApudmeTrnaecknii KOpeHb HaTypaTbHOU 14.11.2023
CTEIICHU U €ro CBOMCTBA

39 [IpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM, 20.11.2023
coJiepKaluX CTENEeHU U KOPHU

40 [Ipeobpa3oBaHUs YUCIOBBIX BBIPAKEHHH, 20.11.2023
COJIEp>KaIINX CTETIeHH U KOPHU

41 [TpeoOpa3oBaHUs YUCIIOBBIX BBIPAKCHHM, 91.11.2023
coJiepKalluX CTENEeHU U KOPHU
UppatnmonansHelie ypaBHeHUs. OCHOBHbBIE

42 METO/TbI PEIICHUS UPPAITTOHATEHBIX 91.11.2023
YpaBHEHUU
UppatnmonansHbie ypaBHeHUs. OCHOBHBIE

43 METO/IbI PEIICHUS UPPAITMOHATBHBIX 97 11.2023
ypaBHEHUH

44 UppatnmonansHbie ypaBHeHUs. OCHOBHbBIE 27 11.2023

MCTObI pCHICHUS UPPALUOHATIBHBIX




YpaBHEHUU

PaBHOCHIIBEHEIC IEPEXO0abl B pCHICHUUN

45 g 28.11.2023
UppalMOHABHBIX YPaBHEHHHA

46 PaBHOCHIIBHBIE TEPEXO/BI B ]i)eH_IeHI/II/I 28.11.2023
UppaloOHAIbHBIX YPaBHEHUH

47 PaBHOCHIIBHBIE TIEpEXOABI B IBGH_IGHI/II/I 04.12.2023
UppalMOHABHBIX YPaBHEHHHA

48 PaBHOCHIIBHBIE TEPEXO/BI B ]i)eH_IeHI/II/I 04.12.2023
UppaIMOHAIEHBIX YPaBHEHHHA
CoiicTBa 1 rpaduK KOpHS N-Oi CTeNeHH

49 Kak (QyHKIIMH 0OpaTHOI CTENEHH C 05.12.2023
HaTypaJbHbBIM [10Ka3aTelleM
CoiicTBa u rpaduk KOpHS N-0if CTeTIeHN

50 Kak (pyHKIMH 00paTHOI CTETIEHU C 05.12.2023
HaTypaJbHbBIM [10Ka3aTelleM
KonTponbnas padora: "CsoiicTBa u rpaduk

o1 KOpHs N-o¥ creneHu. MppanroHanbHbIe 11.12.2023
ypaBHEHHUS"

59 C"Teneljb C pallMOHAJILHBIM ITOKa3aTelleM U 11.12.2023
e€ cBolicTBa

53 C:l“el'[eljb C pallMOHAJILHBIM ITOKA3aTeNIeM U 12.12.2023
e€ CBOMCTBa

54 C"Teneljb C palMOHAJIbHBIM MOKAa3aTeNIeM U 12.12.2023
e€ cBolicTBa

55 IToka3zarenbHast GyHKIMS, €€ CBOCTBA U 18.12.2023
rpaduk

56 Hcnonb3oBanue rpaduka GyHKIMM 115 18.12.2023

pelIeHns] ypaBHEHUN




Hcnonb3oBanue rpaduka GyHKIMN 115

57 _ 19.12.2023
pelleHns ypaBHEHUI
[Toka3zarenbHble ypaBHEeHUS. OCHOBHBIC

58 METOIbI p?HIeHI/ISI MOKa3aTeIbHBIX 19.12.2023
ypaBHEHHHA
[TokazarenbHbie ypaBHEeHUSI. OCHOBHBIE

59 METO/IbI p?I_HeHI/Iﬂ MOKa3aTeIbHbBIX 25 12,9023
ypaBHEHHHA
[TokazarenbHbie ypaBHEeHUS. OCHOBHBIE

60 METO/IbI pcimeHI/m MOKa3aTeIbHBIX 25 12,2023
ypaBHEHUN

61 Kontponbnas padota: "[lokazarenpHas 26.12.2023
¢bynkus. [lokazaTenbHble ypaBHeHUS"

62 Jlorapudm gucna. CpoiicTsa iorapupma 26.12.2023

63 Jlorapudm uucna. CpoiicTBa Jiorapudpma 09.01.2024

64 Jlorapudm uucna. ColicTBa jJorapudpma 09.01.2024

65 JlecsiTuuHBIE U HATYpaJIbHbIE JTOTapUPMBbI 15.01.2024

66 JlecATUUHBIE U HATypaJIbHbIE JTOTapH(pMbI 15.01.2024

67 IIpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 16.01.2024
norapu@mbl

68 [TpeoOpa3oBaHue BRIpaKEHNU, COACPIKAIINX 16.01.2024
Jorapu@msl

69 ITpeoOpa3oBaHue BbIpaXKEHUH, COAEPIKAIINX 92 01.2024

sorapupmbl




Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U

70 22.01.2024
rpaduk

7 Jlorapudmuueckas pyHKuus, €€ CBOWCTBA U 23.01.2024
rpadux

79 Hcnons3oBanue rpaii)m(a byHKIMM 15 3.01.2024
pelieHrs ypaBHEHU N

73 Hcnons3oBanue rpauq)m(a GbyHKIMU 1715 29.01.2024
pelIeHus ypaBHEHU N
Jlorapudmuaeckue ypaBaeHnus. OCHOBHBIE

74 METO/BI p?meHH;[ JorapupMUIECKUX 29.01.2024
ypaBHEHHH
Jlorapudmuueckue ypaBHeHus. OCHOBHbIE

75 METO/IbI PEIICHHS JIOTApUPMUUECKUX 30.01.2024
YpaBHEHUU
Jlorapudmuueckue ypaBHeHnus. OCHOBHbIE

76 METO/IbI PEIICHHS JIOTApUPMUUECKUX 30.01.2024
ypaBHEHUH

77 PaBHOCHIIBHBIE TTEPEXO/IBI B p?meHI/m 05.02.2024
JoTapu(PMUYECKUX YpaBHEHUM

78 PaBHOCHIIBHBIE TTEPEXOIBI B PEIICHUH 05.02.2024
Jorapu(PMUYECKUX YpaBHEHUM

79 KonTponbnas pabora: "Jlorapudpmuueckas 06.02.2024
¢dbynkus. Jlorapudgmudeckue ypaBHeHus"

80 CunHyc, KOCHHYC, TAHT€HC M KOTaHTEHC 06.02.2024
YHCIIOBOTO apryMEHTa

81 Cunyc, KOCUHYC, TAHT€HC U KOTaHT'€HC 12.02.2024

YUCJIOBOTO apTyMEHTa




ApKCcHHYC, apKKOCUHYC U apKTaHI€HC

82 12.02.2024
YHCIIOBOTO apryMeHTa

83 ApPKCHHYC, apKKOCHHYC U apKTaHT€HC 13.02.2024
YHCIIOBOTO apryMEHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 onpeneanHe TPUTOHOMETPUICCKUX 13.02.2024
(bYHKIHMIA YHUCIIOBOTO apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

85 onpenenftHHe TPUTOHOMETPUYECKUX 19.02.2024
(bYHKIHIA YMCIIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 19.02.2024

87 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 20.02.2024

88 OcCHOBHBIE TPUTOHOMETPUYECKHE (POPMYIIBI 20.02.2024

89 OCHOBHBIE TPUTOHOMETPUYECKHE (HOPMYITHI 26.02.2024

90 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 6.02.2024
BBIpOKEHU I

01 Hpeo6pa30vBaHI/1e TPUTOHOMETPUYECKHUX 97 02.2024
BBIPAKCHU T

92 Hpeo6pa30vBaHHe TPUTOHOMETPUUECKUX 97 02.2024
BBIpOKEHU I

93 Hpeo6pa30uBaHHe TPUTOHOMETPUUECKUX 04.03.2024
BBIpOKEHUH

94 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN 04.03.2024

95 Pemrenne TpuroHOMETpHUECKUX YpaBHEHHUN 05.03.2024




05.03.2024

96 Perienue TpUroHOMETPHUUECKUX YpaBHEHUN

97 Pemrenne TpuroHOMETpUYECKUX YPaBHEHUU 11.03.2024

98 Pemenue TpuroHoMeTprUYEeCKUX YpaBHEHUM 11.03.2024

99 Pemenue TpuroHOMeTpUYECKUX YpaBHCHUM 12.03.2024

100 Perienue TpUroHOMETPHUECKUX YpaBHEHUN 12.03.2024
KonTponbHas pabora:

101 TpuroHomeTpuyecKkue BbIpaXEHUs U 18.03.2024
TPUTOHOMETPUYECKHE ypaBHEHUA"
[TocnenoBarenbHOCTH, CIOCOOBI 331aHUS

102 HOCJ‘IeI[OBaTeJ'ILIiOCTeI/I. Mertox 18.03.2024
MaTeMaTHYeCKON MHAYKIIUU
MOHOTOHHBIE U OTPaHUYCHHBIC

103 MocJieI0BaTeIbHOCTH. MicTopus aHamu3a 19.03.2024
0ECKOHEUHO MaJIbIX

104 Apudmernueckas nmporpeccus 19.03.2024

105 I'eomeTprueckas nporpeccus 01.04.2024

106 beckoHeuHo yObIBarolasi reoMeTpuyecKas 01.04.2024
nporpeccus

107 Cymma 6€CKOHejIHO yOBIBarOIICH 02.04.2024
TeOMETPHYECKON TPOTPECCUHU

108 JIMHEeWHBIN U SKCITOHEHIIMAIBHBIN POCT. 02.04.2024
Yucno e. DopMyra CIOKHBIX MTPOIEHTOB

109 JIuHEeWHBIN U SKCITIOHEHIMATIBHBIN POCT. 08.04.2024

Yucio e. q)opMyna CJIO)KHBIX TPOUCHTOB




Hcnonbs3oBanue nporpeccuu Jyisi pereHus

110 08.04.2024
peasIbHBIX 3a/1a4 MPUKJIAJHOTO XapaKTepa

111 Kontposnbnas pabora: 09.04.2024
"[TocnenoBarenbHOCTH U TIpOrpeccuu’”

112 HenpepsiBHbIC (DYHKITMU ¥ UX CBOMCTBA 09.04.2024

113 Touxa pau13pHBa. AcumnrToTsl rpadukoB 15.04.2024
byHKIMHA

114 CpoiicTBa (hyHKIMH HETIPEPHIBHBIX HA 15.04.2024
OTpe3Ke

115 CBoiicTBa (DyHKIMI HETIPEPBHIBHBIX HA 16.04.2024
OTpe3Ke

116 MeTo HHTEPBAJIOB TSI PEILICHHS 16.04.2024
HEPaBEHCTB

117 MeTo HHTEPBAJIOB TSI PEILICHHS 92 04.2024
HEPaBEHCTB

118 Metosa HHTEpPBAJIOB JUIsl peLLICHHS 92 04.2024
HEpaBEHCTB

119 HpI/IMer:HI/Ie CBOWCTB HETIPEPBIBHBIX 93.04.2024
GyHKIUH 1715 peteHus 3a1a4

120 HpI/IMer:HI/Ie CBOWCTB HETIPEPBIBHBIX 3.04.2024
GyHKIUH 1715 petieHus 3a1a4

121 IlepBas u BTOpas Npou3BOIHbIE PYHKIIUU 06.05.2024

122 OnpeﬂeneHHf, TEOMETPUUYECKHI CMBICT 06.05.2024
MTPOU3BOTHOM

123 Onpenenenve, GU3NYECKUN CMBICIT 07.05.2024

MTPOU3BOIHOM




VYpaBHeHHE KacaTeIbHOU K TpauKy

124 1 07.05.2024
byHKIHH

125 VYpaBHeHHE KacaTeIbHOU K TpauKy 1 13.05.2024
byHKIIUN

126 [Tpou3BoHBIC d7IEMEHTAPHBIX (DYHKITHI 1 13.05.2024

127 [Ipoun3BoHbIC 35IeMEHTAPHBIX (DYHKITHI 1 14.05.2024
IT

128 POU3BOIHAS CYMMBI, HpOI/ISBCI[eIU{I/ISI, 1 14.05.2024
YaCTHOTO ¥ KOMITO3HUIINU ()yHKITUI

129 [IpousBoHAs CYMMBI, npon:«:BezLeI:m}I, 1 20.05.2024
YaCTHOTO M KOMITO3ULIUU (YHKITUI
IT

130 POU3BOIHAS CYMMBI, HpOI/ISBCI[ei{I/ISI, 1 20.05.2024
YaCTHOTO M KOMITO3ULIUU (YHKITUI

131 Kontponbnas padota: "[IponsBoanas” 1 1 21.05.2024

132 HOBTOPG?HG, 0000111eHIEe, cUCTEMAaTH3AIUS 1 21.05.2024
3HaHui: "YpaBHeHus"

133 HOBTOPGHI/IG, 0000111eHHe, CUCTEMATU3ALIUS 1 97 05.2024
3HaHui: "OyHkun"

134 WroroBas koHTpoJsibHas paboTa 1 1 27.05.2024

135 HToroBasi KOHTpOJIbHAS paboTa 1 1 28.05.2024
IT

136 OBTOPGHHG, 0000111eHHEe, CHCTEMATH3aIIUS 1 98.05.2024
3HAHUU

OBUIEE KOJIMYECTBO YACOB I1O 136 10

[TPOT'PAMME




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






