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MNOACHUTEJBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MOCKOJIbKY, C OJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAIbHYIO 0a3y ais
U3YYEHHUS BCEX €CTECTBEHHO-HAYYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hOpMUPYET
JIOTUYECKOE M a0CTPaKTHOE MBIIICHHE 00yJaromuXxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTUX
JUCIMIUIMH. B paMkax AaHHOro ydeOHOro Kypca OOy4YaroIMecs OBJIAJEBAOT
YHHUBEpPCAJbHBIM S3BIKOM COBPEMEHHON HaykH, KOTOpas (OpMyJIHpyeT CBOU
JOCTHKEHHS B MaTeMaTudeckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHAMM (PU3MKH, XUMHH, OMOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEHICHUUN Pa3BUTHSI SKOHOMHKHU U OOIECTBEHHOW JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX LH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHX, YBEPEHHO MCIIONb30BaTh UX JJIsl JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajgeHuEe aOCTPaKTHBIMU U JIOTMUECKU
CTPOTMMH KOHCTPYKUUSMHU ajireOppl M MaTeMaTU4YeCKOrOo aHalu3a pa3BUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH HMCTUHHOCTb, JOKa3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U paccykKIaaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHre W KOHKpETU3alMio, a0CTparupoBaHUWE M aHaJIoruio, (opmupyer
KpPEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueOHOro kypca «Asredpa M Hayajla MAaTeMaTHYECKOIO
aHaln3a» OO0ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITENIbHOTO TMOCTPOEHUSI MAaTEeMATUYECKUX MOJENEH pealbHBIX CUTYyallHi,
UHTEPIPETALIMA  TONYYEHHBIX  PELICHUM, 3HAKOMATCA €  NpUMEPAMHU
MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcsl Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIIUMA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy Yy4eOHOH
NESATEIIbHOCTH, TpeOYIoLEed MpPOJOJDKUTENIBHON  KOHLUEHTPAllMM  BHUMAaHMS,
CaMOCTOSITENIbHOCTH, aKKypaTHOCTM ¥  OTBETCTBEHHOCTH 3a TOJYYCHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anreOpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN NPUHIMUI 00yUEeHMS.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4ECKOIrO
aHaJln3a» BbIIETIECHBI CIEAYIOUINE COJAEpKaTeIbHO-METOANUECKUe TuHNM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKn», «YpaBHEHUS U HEepaBeHCTBa», «Havana
MaTEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPKATEITHbHO-METOINICCKIE JIMHUU W3YYalOTCs Ha MPOTSHDKEHUW JBYX JIET
oOydyeHHsT Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMs, €CTECTBEHHO JOTOHSS
Apyr Apyra W MOCTENEHHO HACHIAsSCh HOBBIMH TEMaMH W pasaeiaMu. JlaHHBIH
y4eOHBI KypC SIBJISICTCSI MHTETPATHBHBIM, ITOCKOJBKY OOBEIMHSAET B cede
COJICpYKAHUE HECKOJbKUX MAaTEeMaTUYeCKMX JAMCUMIUIMH, TaKMX Kak aireodpa,
TPUTOHOMETPHSI, MAaTeMaTHYECKUH aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IIMPOKUM MATEMAaTHUECKUM aIlllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PeaJbHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH YU4eOHOTO Kypca, JUIs
PEIICHHS] CAaMOCTOSATEIEHO C(HOPMYIHMPOBAHHON MaTEeMAaTHYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConeprkaTebHO-METOAMYEeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBEpIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEIILHBIX YUCEI, KOTOPOE ObLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanusi. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKHUIKY, BBITOJIHATH NPUOJIMKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KaXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAOTCS
CBOWMCTBEHHBIC €My crHenuuyYecKue 3aJadd W OICpalMu: JCJICHUE HAaIelo,
ONEPUPOBAHMUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETUUECKIE ONEPAIUH, a TAKKe
U3BJICUCHUE KOPHS HATYpaJbHOW CTENEHH HAa MHO)KECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPCHHIO KPyra HCIHOJIb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX TMPUMEHCHHS JIJISl PEIICHMs Pa3IUYHBIX 3a]a4
dopmupyeTcsi TpeACTaBICHHE O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ pojiH B
MIOCTPOCHUH MOJIENIEH PEabHOTO MHpPa, HIMPOKO HCIOJIB3YIOTCS 0000IIeHUEe U
KOHKpPETHU3aIHS.

JIluaus «YpaBHEHUS M HEPABEHCTBA» DPEATM3YETCS HAa TPOTSHKEHHH BCETO
oOyuyeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMsI, MOCKOIBKY B KaXIOM
paznene IIporpamMmbl MPemyCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 33aad. B
pe3yibrare OOydYaroliuMecss OBIAIEBAlOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, I[OKA3aTCIbHBIX, JIOTApU(DMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHWI, HEPABCHCTB M CUCTEM, a TakKXe 3ajad,
coJiepXKamux mapaMmerpbl. [loJdydeHHbIE YMCHHS IIUPOKO HCIIOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJIEHUE HauOOJBIINX M HAUMEHBIIUX 3HAYEHUN (YHKIIHU.
Jannasi copepkarenbHasi IMHUS BKIIIOYAaeT B ceOs Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PalMOHAIbHBIX,
UPPALMOHAJIbHBIX W TPUTOHOMETPUYECKHUX BBIPAKEHUM, a TaKkKe BBIPAKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brnarogaps u3yueHuro anreOpandecKkoro
MaTepuansa NPOUCXOJMUT  JaJbHEWIIEee pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILUICHHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHuil, pabOTl C  CUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3314, HAIrJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToqM4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ IPYTMMM JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3aAET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaia. M3yueHne cTerneHHou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUA, UX CBOWCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NIl PEIICHHUs 3a7ad U3 JPYrHX y4eOHbIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3aHO KaK C MaTEMATHYECKUM aHAJIU30M,
TaK U C pELICHHEM YypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynemnsieTcs: GopMHpOBaHUIO YMEHHUS BbIpaKaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Toi cojJepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHE YMEHUM
U HABBIKOB, IIO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauama mareMaTuyeckoro aHajn3a» IO3BOJISET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaKk MaTEeMAaTUYECKUX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYIMHBIX OOYYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (QYHKIMHA, ONPENEeNATh HMX HAUOONbIINE W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)KHOCTH TIOCTPOEHHUS MAaTE€MaTU4YECKHX MOJEJEH pealbHbIX CUTYalHH,
NO3BOJISIET HAXOJWUTh HAWIy4lllee pEUIeHWE B MPUKIAIHBIX, B TOM YHCIIE
COLIMAJIBHO-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTe€MaTU4YECKOIrO
aHajiM3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (HOPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbIIUICHHS, (POPMUPOBAHUIO YMEHUU pPaCloO3HABATH MPOSBICHUS
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKEe M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONINXCSI pE3yJbTaTaX, MOJYYEHHBIX B XOJE€ PAa3BUTUS MATEMATHKU Kak
HAyKH, U 00 UX aBTOpax.

CopnepxaTeabHO-MeToANYeCcKas JIMHUSL «MHOXEeCTBa U JOTHUKa» BKJIIOYAET B
cels SJIEeMEHThl TEOPUHM MHOXKECTB W MaTeMaTH4YeCKOM JIOruku. Teoperuko-
MHOYKECTBEHHBIE TIPEICTaBICHUS MPOHU3BIBAIOT BECh KYyPC MIKOJIBHON MaTeMaTHKU
U TIpeiaraloT Hau0oJiee YHUBEPCATbHBIN S3BIK, OOBEIUHSIONINI BCE pa3Jeiibl
MaTeMaTUKU W €€ NPWIOKEHH, OHHU CBS3BIBAIOT pa3Hble MaTEMAaTHYECKHUE
JUCHMIUIMHBL U UX TPUIOXKEHUS B eauHoe 1enoe. [loaTomy BakHO 1aTh
BO3MOXXHOCTh OOydYaromemycsi TOHUMAaTh TEOPETUKO-MHOXKECTBEHHBIM SI3BIK
COBPEMEHHOM MaTeMaTHUKH U WCIIOJIL30BaTh €T0 JJIA BBIPAKEHUS CBOUX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOMCTBEHHYIO €W CTpOrocTb OOOCHOBAaHWW U CIIEJOBAaHUE OIPEIACIEHHBIM
npaBWJaM  TMOCTPOEHUSI  JIOKA3aTelIbCTB.  3HAKOMCTBO  C  DBJIEMEHTaMU
MaTeMaTHYECKOW JIOTMKH CHOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yuebHOM Kkypce «Anrebpa W HadaJla MAaTEMAaTHYECKOTO aHAIIM3a»
MPUCYTCTBYIOT OCHOBBI MAaTE€MaTHYECKOTO MOJCIMPOBAHUS, KOTOPhIC MPU3BAHBI
criocoOCTBOBaTh (POPMUPOBAHHMIO HABBIKOB TOCTPOSHUSI MOJIENeH pealbHBIX
CUTyallMii, WCCIAEAOBAaHUS JTHX MOJCNICd C TOMOIIBIO ammapara aireopsl u
MaTeMaTUYECKOr0 aHajau3a, WHTEPHpeTaluy IOJYyYEeHHBIX pe3yJbTaroB. Takue
3aJIaHUs BIUIETCHBI B KXKJIBIN M3 pa3/IeioB IPOrpaMMBbl, MTOCKOJBKY BECh MaTepHall
y4eOHOr0o Kypca IIUPOKO HCIONB3YETCs IS pelleHus NMPUKIaAHbIX 3adad. [lpu
pellIeHUH  pealbHbIX  MPaKTHYECKUX  3ajad  OoOydaroluecs  pPa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJI30BaTh  AHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJeMy.
HesarenbHocTh 1O (OPMUPOBAHUIO HABBIKOB pEIICHUS MNPUKIAIHBIX 3ajad
OpPraHU3yeTCs B MPOIIECCEe U3YUEHUSI BCEX TEM YUeOHOro Kypca « Anredpa v Havasia
MaTEMaTHYECKOTO aHAJIN3a.

B pamkax peamusamuu mnpenmera «Anredpa M Hadajga MaTEMaTHYECKOTO
ananuza» B 10kiacce OCyIIeCTBIsieTCs TpodopueHTarmonHas paborta B
YPOYHOU NEATEITBLHOCTH.

Ha wusydenune ydeOHOro kypca «Ainredpa M Hayaisa MaTeMaTUYECKOIO
aHaM3a» oTBoaUTCS 272 yaca: B 10 kiacce — 136 vacoB (4 yaca B Hegenio), B 11
kiacce — 136 yacoB (4 gaca B HEJIEIO).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble Mnepuoanueckue Apodu. [Ipumenenue npoOel W NPOLEHTOB IS
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JIMYHbIX OTPACIEl 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeWCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MMPaBUIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. Hcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABIICHUS JaHHBIX.

ApudmMernueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €ro CBOIMCTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIJIEM.

Jlorapudm uymcmna. CpoiictBa norapudma. JlecaTuuHble W HaTypasbHbIE
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCIOBOTO apryMEHTA.

YpaBHeHMS U HEPaBeHCTBA

ToxaecTBa U TOXKAECTBEHHbIE MpeoOpa3oBaHMs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCWIIBHBIE YpaBHEHUSI W ypaBHEHHs-ClencTBUsA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUS LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEPEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHU
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUMN, COIEPKAIIMX CTENIEHU U KOPHH.

HppanmonanpHbie YPaBHEHHSI. OcHOBHBIE METO/bI peLeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PEIICHHUS MOKA3aTEIbHBIX

YPaBHCHUU.

[IpeoOpa3zoBaHue BbIpaXXeHH, COAEPKALIUX JTOTapu(MBbI.

Jlorapupmuueckue YPaBHEHHS. OcHoOBHBIE METO/IbI peLIeHUs
Jorapu(pMUUYECKIX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKeHUI. PelieHre TpuroHoMeTpruiecKux ypaBHEHHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHUI. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYECHHs, IPUMEHEHUE OIPEACIIUTENS I pPEeIIeHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33aJa4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIICHUIO
MaTeMaTUYeCKUX 3a7ady M 3aJad M3 pa3IMyHbIX O00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3amanus GyHKIUU. B3aumHO o00paTHbIe (QYHKIMH.
Komnozunus ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMU. MaKCUMyMbl ¥ MHUHHMYMBI
¢dbynkuuu. Hanboubliiee 1 HauMeHblee 3HauyeHus: QyHKIIMU Ha IPOMEXKYTKE.

Jluneiinasi, KBaJpaTuyHasi W APOOHO-TMHEWHHas (QYHKIUU. DJIEeMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HaTypaJdbHBIM M LENbIM MoKa3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIUH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM I1I0KA3aTEJIEM.

[TokazatenbHast U Jjorapupmuyeckas (yHKIHUHA, UX CBOWCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUHN AJIS pelICHUS] YpaBHEHHI.

TpuronomeTpruyeckass OKpPYKHOCTb, OIPEACIICHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

QOyHKIMOHAIBHBIE 3aBUCUMOCTH B PpEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocienoBaTeIbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MAaJIBbIX.

ApudmeTnueckas 1 reOMETpHUECcKas Mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOUIEH reoMEeTpHUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIIMAIIBHBIN pocT. Yncno e. opmyia CII0KHBIX
npoleHTOB. Mcnosib30BaHWE TIPOTrpecCUH IS PEIICHUS pealbHbIX —3aaad
IPUKJIAJHOIO XapakKTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenenyue, reOMeTpUIecKuil U
buznyecKuit CMbICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmeMeHTapHbix  ¢yHkiui.  [IpousBomHas  cymMmbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHM.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. [IpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUsl PEaJbHBIX NPOLECCOB M SBJICHUI, NMPU PEUIEHUH 3aJad U3 APYTrHx
y4eOHBIX MTPEIMETOB.

Omnpenenenue, TeopeMa, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JI0Ka3aTEIbCTBO, PABHOCUIIBHBIC YPAaBHEHUS.



INNIAHUPYEMBIE PE3YJIbBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«™AJITEBPA MU HAYAJIA MATEMATHYECKOI'O AHAJIM3A»
(YIJIYBJIEHHBIA YPOBEHBb) HA YPOBHE CPEJHEIO OBIIETO
OBPA30BAHUA

JIMHHOCTHBIE PE3YJIBTATBI

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYAIOIIErocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOrO oOIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMEHHUe
B3aMMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUUM C HX
GYHKIHUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMATHUKH, IEHHOCTHOE OTHOILIECHHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJb30BaHUE DJTHUX JOCTI)KEHHH B JAPYTrUX HayKax, TEXHOJOTHsX, cdepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

OCO3HAHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEAECHUS, CBA3AHHOIO C MPAKTHYECKUM
IIPUMEHEHUEM JOCTH)KCHUM HAyKM M JEATENIBHOCTBIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUYHUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM Pa3Iu4HbIX BUJOB UCKYCCTBA;

5) pu3uUeCcKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATb MaTeMaTH4YeCKUE 3HaHUS B
MHTEpecax 370pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3[0POBBIO (3I0pOBOE MUTaHUE, COAJAaHCHPOBAHHBIM PEKUM 3aHATUNA U
OT/bIXa, peryispHas ¢u3ndeckas aKTUBHOCTD), (PU3MUECKOE COBEPIICHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTHIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpec K
pa3nuuHbiM  chepam  Mpo(decCHOHANBHOM  JNESTENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpINATh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTH4YeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpa30BaHUI0 Ha MPOTSKEHUH BCEW KU3HU, TOTOBHOCTh K AKTUBHOMY
YYaCTHIO B PEIICHUHU MTPAKTUUECKUX 3a]1a4 MaTeMaTUYECKON HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  JKOJIOTHYECKOW  KYJIBTYphl, TOHUMAHHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKHUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0OCO3HAHUE TI00ATHHOTO XapaKTepa YKOJIOTHIECKUX TPOOIeM, OpUEHTAITUS
HAa TPUMCHCHHE MaTEeMaTHMYeCKUX 3HAHUW IS pelieHusl 3agad B o0JlacTu
OKpYXaroUel Cpepl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKA HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENH CPELBI;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKU U OOIICCTBEHHOM  MPAKTUKH, TTOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS [UBUJIM3AIlMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUSI MHpa,
TOTOBHOCTh OCYHIECTBIIATh IMPOEKTHYI0 M HCCIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBJSITh M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKKM MaTE€MaTHYECKHX
OOBEKTOB, IOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpeziesICHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIpUHUMATh,  (GOPMYyIMPOBaTbH U  MPEoOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIC U OTPUIIATENbHbIC, €UHIUYHbIC, YACTHBIE U 00IIUE, YCIOBHEIE,

BBIABIIATH MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, NpeularaTb KpUTEpUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNH;

JenaTh BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOYEHUHM, YMO3AKIFOUCHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIE U OT MPOTUBHOTI'0), BEICTPaUBaTh apryMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKICHUS 1 BHIBObI;

BbIOMpaTh crmoco0 pelieHuss ydeOHOW 3amayd (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh Hambojee MOAXOMAUMH ¢ y4éToM
CaMOCTOSITENIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3zoBble Hcciieg0BaTeIbCKUE AeHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBJIMBAaTh MCKOMOE W JAaHHOE, (OPMHUPOBATH TUIIOTE3Y, APryMEHTHPOBATH
CBOIO MMO3UIINIO, MHEHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEeMaTHUECKOro 00bEKTa, SIBJICHUSI, MpoIlecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXAY 00bEKTaMU, SIBJICHUSIMU, TPOLIECCAMU;

CaMOCTOSITeNIbHO (OPMYJIMPOBATh OOOOIIEHUS W BBIBOJABI MO pe3yjbTaTam
IPOBENEHHOIO  HAOJIIONEHMS, HUCCJEJOBAaHMs, OLIEHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000ICHU;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATD
MPEANOJIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pa6oTa ¢ unpopmaunmeii:

BBISBJIATH Je(UIUTH MHPOPMAIIUH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THUIOB, aHAIU3UPOBATH,
CHUCTEMAaTU3UPOBATh M HWHTEPHPETUPOBATH HMHMOPMAIIMIO PA3IUYHBIX BUIOB U
dbopMm npeacTaBICHUS;

CTPYKTYypUpOBaTh HMH(OpMAILIMIO, MPEACTABIATh €€ B PAa3NUUYHBIX (HopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OILICHUBATh HaAEKHOCTD uHdopmMauu o CaMOCTOSITEJIbHO
c(hopMyITUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIUPOBATH CYKJACHUS B COOTBETCTBUU C YCIOBUSIMU U
IEeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pPEHUS B
YCTHBIX M TMHUCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJayH,
KOMMEHTHUPOBATH MMOJTYYCHHBIN pe3yJbTarT;

B X0Jie OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBATh HJEH, HalleJIEHHbIE Ha ITOMCK
pElIEHUs, COINOCTaBIISITh CBOU CYXIEHUS C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuainora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IMO3UIUNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKECHUS;

MPEACTABIATh PE3YIbTATHl PEIICHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEILHO BBIOMpATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranusanus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEIICHUM ¢ yUETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENIbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMBIX JACHCTBUN U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTATOB, BIAJETh
croco0aMu CaMONPOBEPKHU, CAMOKOHTPOJS Mpolecca M pe3yibTaTa peuieHus
MaTeMaTUYECKOW 3a7auH;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPU PEUICHUH 3a]1a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JTAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YyJIbTATa LIETU U YCIOBUSAM, OOBSICHATH TPUUYUHbI
JOCTHXKEHUSI WIIM HEIOCTUKEHUSI PE3YNIbTATOB JIESITEIIbHOCTH, HAXOJUTh OIIHOKY,
JaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU pEeHIeHUWH YYeOHBIX 3ajay, MPUHUMATh 1€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl padoOT, JOroBapuBaThCs, OOCYXAAThb NPOLECC U pe3ysibTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOACH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBIINOJHATH CBOK 4YacTh pabOThl U
KOOPAUHUPOBATh CBOU JACHUCTBHS C JPYTMMHM YJI€EHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

HPEIMETHBIE PE3YJIbTATDBI

K koniy obyuenuss B 10 kJjacce oOy4aroIIMICSd MOJYYUT CIECAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hayasla MaTeMaTUYeCKOTO aHATTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSMU: PALMOHAIBHOE YHUCIIO, OECKOHeYHas
nepuoguyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHAIILHOE YHCIO, MHOXECTBa
PaLMOHANIBHBIX U AEHCTBUTENBHBIX YMUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HH;

MPUMEHSTH NMPUOIKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJTHO ONEpPUPOBATh IOHATHEM: CTENEHb C LEIBbIM IOKAa3aTeleM,
UCIOJIb30BaTh MOAXOIAILYI0 (POPMY 3aMUCH IEHCTBUTENBHBIX YMCEN AJIS PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MIPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: apUPMETHUECKUNA KOPEHb HATYpajJIbHOU
CTCIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OINEpPUPOBATh MOHATUSAMU: JorapudmM dHClIa, IECATUYHBIE H
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YKCIIOBOIO apTyMEHTA;

ONEpPUPOBATh MOHATUAMM: APKCHHYC, aPKKOCUHYC M apKTaHI'€HC YHCIIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOZHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPAaBHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHMUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHbIE METOJbl PEIICHUs pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHUM, IPHUMEHATH METOJ HWHTEPBAJIOB JUIS PELICHHUS
HEPABEHCTB;

CBOOOJHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOUJIEH ¢ MedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, HPUMEHSThH
JI€JICHNE MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy besy u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHWI,
MaTpuLa, ONPENEIUTENh MATpUlbl 2 X 2 U €ro IeOMETPUYECKUHA CMBICI,
WCIIOJIb30BaTh CBOICTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YpPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHCHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBI0 MAaTpUIl U ONPEIACIUTEIICH,
WHTEPIIPETUPOBATH ITOJyYEHHBIN PE3yJIbTAT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH IPe00Opa30BaHMUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh MHOHATHUAMU: HpPPALMOHAJIbHBIC, MOKA3aTeIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKHue (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEpPUPOBaTH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXoAuMble  (OPMYNBI Ui  PEUICHHS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPaBHEHMIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJOBHMIO 3aJa4yH, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM alllapaTa ajareopsl.

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl GYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHSATH 3JIEMEHTApHbIE MTPeoOpa3oBaHus rpaduKoB PyHKLINH;

CBOOOJTHO OMEpPUPOBATH MOHATUSAMHU: OOJIACTH OMpEICNIEHUS] U MHOXKECTBO
3Ha4eHU! PYHKIWHU, HYJIU GYHKIIUU, TIPOMEKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanueckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMH, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOOoJblllee M HaWMEHbIee 3HauYeHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSMU: CTETIEHHAs] (PYHKLUS C HATypaJlbHBIM U
LEJNbIM [OKa3zareiaeM, rpapuk CTENeHHOW (YHKIMM C HATypaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS h-0il CTeNeHM Kak (PYHKIHMHU OOpaTHOM CTENEeHU ¢
HaTypaJbHBIM ITOKa3aTeleM;

ONepUpOBaTh TOHATUSAMH: JIMHEHHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKLINY, BHITIOJHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpPUPOBaTh MOHATUSAMU: TMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIB30BaTh MX TIpaduKu AN pelieHus
YPaBHECHUM;

CBOOOJTHO OMNEPUPOBATH MOHATUSMH: TPUTOHOMETPUYECKas OKPY>KHOCTH,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIIONB30BaTh rpaduku  (YyHKUUH JUIg  HCCIEAOBAHUA TMPOIECCOB H
3aBHCHMOCTEH MpU peUIeHUH 3a7a4 U3 JPYIHX y4eOHBIX MPEAMETOB U peajbHOU
KHU3HH, BBIpaXXaTh (OpMyJIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOJHO OMEpPUpPOBATh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl POTPECCHs], TMHEHHBIN U
AKCHIOHEHIMATIBHBIN pocT, (opMysa CIOKHBIX MPOLUEHTOB, UMETh MPEICTABICHHE
0 KOHCTAaHTe;

UCTOJIb30BaTh MPOTPECCUU JJISl PEUICHUs peajbHBIX 3a/ad IMPHUKIATHOTO
Xapakrepa;



CBOOOJHO OMEPUPOBATH MOHATHIMHU: MOCIEI0BATENbHOCTD, CIIOCOOBI 3aaHUS
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHMMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaKk aHajau3a
OECKOHEUHO MaJbIX;

CBOOOJTHO OINEpUPOBATh TOHSATHSMHU: HEMpPEPbIBHbIE (YHKIHUH, TOYKHU
pa3pbiBa rpaduka pyHKINH, aCUMIOTOTHI rpaduka QyHKINH;

CBOOOZHO OMEpUPOBAaTh MOHATHEM: (DYHKILHSA, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPHIBHBIX (DYHKIMHN JJIsI pEIICHUS 3a/1a4;

CBOOOJIHO OINEpUPOBaTh TMOHSATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIE
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh [IPOU3BOAHBIE CYMMBbI, IPOU3BEACHUS, YACTHOIO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MNPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOZHO  OMEpPUPOBaTH TMOHATHUSAMU: MHOXKECTBO, ONEpalud  Haj
MHO>KECTBaMU;

UCII0JIb30BATh TEOPETUKO-MHOKECTBEHHBIH anmnapar Jjisi ONMUCAHUS peabHbIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUH 3a]1a4 U3 APYTUX YyYeOHBIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CIIEJICTBUE, CBOMCTBO MaTEMaTHYECKOTO0 00BEKTA, JOKA3aTeIbCTBO, PABHOCUIIHHBIE
yYpaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce oOy4aroIIUIiCSd MOJYYUT CIECAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOIO aHAIIA3ay:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSAMHU: HATypaJIbHOE M LEJO€ YHCIIO,
MHO>KECTBA HATYypaJIbHBIX M LEJbIX YUCEN, HCIOJb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel 1 peleHus 3aa4, IPUMEHATh
anroput™m EBkinna;

CBOOOZHO OIEpPUPOBaTh TMOHSATHEM OCTaTka IO MOJIYJI0, 3alUChIBATh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHHUS;

CBOOOJIHO OMNEPUPOBATH MOHATUSIMHU: KOMIUIEKCHOE YHMCIO W MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUECKO (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUus U HEPABEHCTBA:



CBOOOZHO OMEpUPOBATh MOHATHUAMU: HppalOHAJbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO OMNEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
IPUMEHATh  HEoOXoawmbie  (HOPMYJBI  1JIi  PEIICHWS OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OIEPUPOBATH MOHATUAMU: CUCTEMA U COBOKYIMHOCTh YpaBHEHUU U
HEPABEHCTB, PABHOCWJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHUCTEMBI U COBOKYITHOCTEW PAalMOHAIBHBIX, UPPALUOHAIBHBIX, ITIOKA3aTEIbHBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapuMUYecKMe U  TPUTOHOMETPUYECKHE YpaBHEHUS U  HEPaBEHCTBA,
coZieprKallye MOYJIM U IapameTpBl;

MPUMEHSTH TpaduuecKre METOIbI I PEIICHHs] YpaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAXKEHUS, YPABHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJayH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHUEM ammapara ajireOpsl,
MHTEPIPETUPOBATH OJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOMCTB KOMIO3UIMU ABYX (DYHKIIHIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YpaBHEHHH M  HEPaBEHCTB Ha
KOOPJMHATHOM IUIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIMH;

OpUMEHATh GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS PeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamu3sa:

UCITI0JIb30BaTh MPOU3BOHYIO JIJISl UCCIIEOBAaHUS (PYHKIIMA HA MOHOTOHHOCTh
Y DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIIEE U HAMMEHBIIIEE 3HAUCHHS (DYHKITMN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JUISI HAXOXKACHUS HAWJIY4IlIEero PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, i
OTpeNeJICeHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMyJol wiu
rpaduxom;



CBOOOZHO ONEpUpPOBATh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTIEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

HAXOJUTh IUIOUIA/IU TIOCKUX (PUTYp M 0OBEMBI TEJl C MOMOIIBIO HHTETpaa;

UMETh MpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TpUMeEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

peliath MNPUKJIaJHbIe 33a7a4d, B TOM YHUCIE COLUATbHO-DKOHOMUYECKOTO U
¢u3nUecKoro xapakrepa, CpeICTBAMUA MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHMUE
10 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMMbl Bcero Konrpoabnpie  TMpakruieckue o0pa3oBaTte/ibHbIC
padoThI padoTsbI pecypesI
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
1 MHorowiensl. PaninonansHble ypaBHEHUS U 24 1
HepaBeHCTBa. CUCTEMBI IMHEUHBIX
YpaBHEHUU
) Oynknuu u rpaduku. CrernenHas GyHKIUS ¢ 12 1
LETIBIM MTOKa3aTeIeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaunonaibHble ypaBHEHUS
4 [TokazarenpHas pynkuus. [TokazareapHbIe 10 1
ypaBHEHUS
5 Jlorapudmuaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHUS
6 TpuronomeTpuieckue BbIpaKEHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie hynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 5 )
3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 2




HHOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnbie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

MHOXeCTBO, orepaluy Haj MHOKECTBaMHU

1 . 1 04.09.2023
1 UX CBOMCTBa

2 Hwnarpammsl Diinepa-Benna 1 04.09.2023
[IpuMeHeHne TeOpeTUKO-MHOKECTBEHHOTO

3 1 06.09.2023
annapaTa JJI peH_IeHI/IH 3a1a4
Pammmonansubie yncna. OOBIKHOBEHHEIE U

4 JECATUYHBIC TPOOH, TPOIICHTHI, 1 06.09.2023
OCeCKOHEUYHBIC TIEPUOANYECKUE APOOH
Pammmonansueie yncna. OOBIKHOBEHHEIE U

5 JECATUYHBIC TPOOH, TPOIICHTHI, 1 11.09.2023
OCCKOHEYHBIC MTEPUOANIECKUE APOOH
ITpumenenue npoOeil ¥ IPOLIEHTOB ISt

6 p AP pont s 1 11.09.2023
pemeHI/m HpI/IK.HaI[HBIX 3a1a4
IIpuMmenenne apoOei 1 NPOIEHTOB I

7 P AP DOTICIITOB A | 13.09.2023
pemeHI/m HpI/IK.HaI[HBIX 3a1a4
JleficTBuTeNbHBIC YKclia. PaimonanbHbIC U

8 1 13.09.2023
HUPpAIMOHAIILHBIE YHCIIa
Apudmernueckue omnepaiuu ¢

9 pu (b pall 1 18.09.2023
JCUCTBUTCIIBHBIMHA YHUCIIAMHA
Monyne 1eCTBHTENHEHOIO UHCIIa U €T0

10 AYIe A | 18.09.2023
CBOMCTBaA




11

[TpuGnmuxEHHbBIE BHIYMCIICHUS, TPaBHUIIa
OKpPYIJICHUS, IIPUKHUJIKA U OLICHKA
pe3yJIbTaTa BEIYUCICHUN

20.09.2023

12

OCHOBHBIE MCTOBI pCIICHHUA LCJIbIX U
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

20.09.2023

13

OCHOBHBIE METO/IBI PEIICHHS IIEIBIX 1
JIpOOHO-pallMOHATILHBIX YPaBHEHUN U
HEPABEHCTB

25.09.2023

14

OCHOBHBIE METO/IbI PEIICHUS LENbIX U
JIpOOHO-PALMOHABHBIX YPaBHEHUHN U
HEPABEHCTB

25.09.2023

15

MHorowieHsl OT OJHON NEPEMEHHOM.
Jlenenne MHOTOYJICHA HA MHOTOWICH C
octaTtkoM. Teopema beszy

27.09.2023

16

MHoro4sIeHbI C HETBIMH KO3 UITECHTAMH.

Teopema Buera

27.09.2023

17

Pemenue cucrem TMHEHHBIX YpaBHEHUM

02.10.2023

18

Pewienne cucreM JIMHEWHBIX YPaBHEHUN

02.10.2023

19

Marpuia cucTeMsl JIMHEWHBIX YPaBHEHU.
Onpenenurens MaTpulpl 2X2, ero
T€OMETPUYECKHM CMBICII U CBOMCTBA;
BBIYKCIICHUE €TI0 3HAYCHUS

04.10.2023

20

Onpenenurtenb MaTPULBI 2X2, €T0
T€OMETPUYECKUM CMBICI U CBOMCTBA;
BBIUKCJICHHC €TI0 3HAUCHHS

04.10.2023

21

[TpumeHeHue onpeaenuTeNs Uil pelieHus
CHCTEMBI JINHEHHBIX YPaBHEHUI

09.10.2023




22

Pemienne npukiiagHbIX 3a/1a4 ¢ TOMOUIBIO
CHCTEMBI JINHEHHBIX YPaBHEHUN

09.10.2023

23

Pewrenne npukiIagHbIX 3a1a4 ¢ IOMOIIBIO
CHUCTEMBI JINHEWHBIX YPAaBHEHUIN

11.10.2023

24

KonTtponbHas pabora: "PanronansHbie
ypaBHEHHUA U HepaBeHCTBA. CrcTeMbl
JIMHENHBIX YpaBHEHUN"

11.10.2023

25

OyHKIUS, CTIOCOObI 3a1aHus (PYHKITUH.
B3anmuo obpatnbie pynknnn. Kommosuus

byHKIMHA

16.10.2023

26

I'paduk pyHkumu. dnemMeHTapHBIC
npeoOpa3oBanus rpapukoB GyHKIUN

16.10.2023

27

O0nacTp onpeneneHns 1 MHOKECTBO
3HayeHul pynkunu. Hynu ¢pynkuun.
[IpomexyTKH 3HAaK MMOCTOSTHCTBA

18.10.2023

28

UeErHbie 1 HEUETHBIC PYHKIIUU.
[Tepuonnueckue Gpynkiuu. [TpomexyTku
MOHOTOHHOCTH (PYHKIIMH

18.10.2023

29

MaxkcuMyMbl U MUHUMYMBI (DYHKITUH.
HawuOonpIiee 1 HaMMeHbIIIee 3HAYCHNE
GYHKIMH Ha IPOMEKYTKE

23.10.2023

30

JluneliHasi, KBagpaTU4Has U JPOOHO-
AUHeNHas pyHKIUH

23.10.2023

31

DJIEeMEHTapHOE UCCIIEIOBAHUE U
NOCTPOCHHE TPAPUKOB STHX HYHKINN

25.10.2023

32

DJIEeMEHTapHOE UCCIIEIOBAHUE U
MOCTpOeHUE TPaPUKOB ATUX YHKITUN

25.10.2023

33

CrereHs ¢ OCJIBIM ITIOKAa3aTCIICM. bunoMm

28.10.2023




Hrrotona

CreneHn ¢ LIETIBIM ITOKa3aTeneM. buaom

34 28.10.2023
Herorona
CrenenHast GyHKIUS C HATypaIbHBIM U

35 LeIbIM MoKa3areneM. E€ cBoiicTBa 1 08.11.2023
rpaduk
KonTtponbnas padora: "CrenenHast

36 . . 08.11.2023
dbynakuus. E€ cBolicTBa u rpadguk"
Apudmernueckuit KOpeHb HaTypaIbHOM

37 puch KOP P 13.11.2023
CTEINEHU U ero CBOMCTBA
Apupmernueckuii KOpeHb HaTypaIbHON

38 pu¢ op P 13.11.2023
CTETEeHH U ero CBOMCTBa
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,

39 peobp P 15.11.2023
COJIepXKaIINX CTETIEHH U KOPHU
[IpeoOpa3oBaHUs YUCIOBBIX BBIPAKCHHIH,

40 peoobp p 15.11.2023
COJIepXKalINX CTETIEHH U KOPHU
[TpeoOpa3oBaHus YMCIOBBIX BhIPAKEHHIM

41 peobp P ’ 20.11.2023
CoJIeprKalIiX CTENEHU U KOPHU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

42 METO/BI PELICHUS UPPALUOHAIBHBIX 20.11.2023
ypaBHEHUU
Uppanmonanbusie ypaBHeHUs1. OCHOBHBIE

43 METO/Ibl PEILIEHNUS UPPALMOHATIBHBIX 22.11.2023
ypaBHEHUU
Uppanuonanbubie ypaBHeHU. OCHOBHBIE

44 METO/IbI PEIICHUS UPPALUOHATBHBIX 22.11.2023
ypaBHEHUU

45 PaBHOCHIIBHBIE IEPEXO/IBI B PEIIEHUN 27.11.2023




UPPALMOHAIIBHBIX YPABHEHUN

PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU

46 g 27.11.2023
UPPALMOHATIBHBIX YPaBHEHUN
PaBHOCHIIbHBIE TIEPEXO/IbI B PEILICHUU

47 PEXOABIB P 29.11.2023
UPPALMOHATIBHBIX YpaBHEHUI
PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUHU

48 PEXOA 13 29.11.2023
UPPALMOHATIBHBIX YPaBHEHUN
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

49 KaK (yHKIIMH OOpaTHOW CTETICHH C 04.12.2023
HaTypaJbHbBIM MIOKa3aTesieM
CgoiicTBa 1 rpaduK KOPHS N-0il CTETICHU

50 Kak (yHKIIMH OOpaTHOW CTENEHH C 04.12.2023
HaTypaJIbHBIM IOKa3aTesleM
KontponpHas padota: "CsoiicTBa u rpaduk

51 KOpHsI n-0¥ creneHu. MppalmonaibHbie 06.12.2023
ypaBHEHUS"
CreneHsb ¢ pallMOHATIBHBIM MOKa3aTeleM U

52 . o 06.12.2023
e€ cBolicTBa
CrerneHb ¢ pallMOHAILHBIM [TOKa3aTeIeM U

53 L 11.12.2023
e€ cBolicTBa
CrerneHb ¢ pallMOHALHBIM [TOKa3aTeIeM U

54 L 11.12.2023
e€ cBolicTBa
IlokazatenpHas KLU, €€ CBOMCTBA U

55 Pynicu 13.12.2023
rpaduk
Hcnons3oBanue rpadurka KLU JUIS

56 P fb ymrumi A 13.12.2023
pelIeHns ypaBHEHUH
Hcnons3oBanue rpadurka KLU JUIS

57 pad yHiiH 1 18.12.2023

pellIeHNs] ypaBHEHUI




[TokazarenbHble ypaBHeHUs.. OCHOBHbBIE

58 METO/IbI PEIICHUS MOKA3aTeNbHbIX 1 18.12.2023
ypaBHEHUU
[loka3arenbHble ypaBHeHUs. OCHOBHbIE
59 METO/IbI PELICHUS MTOKA3aTENbHBIX 1 20.12.2023
ypaBHEHUU
ITokazarenbHble ypaBHEHUsS. OCHOBHbBIE
60 METO/Ibl PEILIEHNUS TOKA3aTENbHbBIX 1 20.12.2023
ypaBHEHUU
Kontponbnas padota: "[lokazarenpHas
61 ., 1 25.12.2023
¢yukmus. [TokasatenbHble ypaBHEHUS
62 Jlorapudm umncna. CoiicTBa jJorapudpma 1 25.12.2023
63 Jlorapudm uucna. CoiicTsa jgorapudpma 1 27.12.2023
64 Jlorapudm umncna. CoiicTBa jJorapudpma 1 27.12.2023
65 JlecaTUUHBIE U HATYpaAJIbHBIE JTOTapH (MBI 1 29.12.2023
66 JlecsaTnuHbIC U HaTYpAIbHBIC JTOTAPUPMBI 1 29.12.2023
[IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX
67 peobp P ACPHAt 1 10.01.2024
J0rapupmbl
IIpeoOpa3oBanue BEIpaKEHUM, COIEPIKAIIIAX
68 peodP P S I 10.01.2024
sorapudMbl
[IpeoOpazoBanue BBIpaKEHHIA, COAEPIKALIIX
69 peobp P ACPHAt 1 15.01.2024
sorapuMbl
Jlorapudpmmuueckas KLU, €€ CBOMCTBA U
70 pucp Pymicu 1 15.01.2024
rpaduk
Jlorapudmmueckas KIIHs, €€ CBOMCTBA U
71 pic Oy I 17.01.2024
rpaduk
Hcnonp3oBanue rpaduka GyHKIMM 115
72 1 17.01.2024

peueHusl ypaBHEHU I




Hcnonp3oBanue rpaduka GyHKIMM 1715

73 o 22.01.2024
peuieHus: ypaBHEHU I
Jlorapudmuueckue ypaBHeHus. OCHOBHBIE

74 METOBI peIIeHUs Torapu(HPMUIECKUX 22.01.2024
ypaBHEHUU
Jlorapudmudeckue ypaBHeHusi. OCHOBHBIC

75 METO/IbI PEIICHHS JIOTAPUPMUUECKUX 24.01.2024
ypaBHEHUU
Jlorapudmuueckue ypaBHeHus. OCHOBHBIC

76 METO/Ibl PEIICHHS JIOTApUPMUUECKUX 24.01.2024
ypaBHEHUU
PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN

77 pEXOA p\, 29.01.2024
JorapupMUUECKUX ypaBHEHUI
PaBHOCHIIBHBIE TTEPEXO/IBI B pELICHUN

78 PEXOA pu 29.01.2024
norapupMHUECKUX ypaBHEHUI
KonTponbnas pabota: "Jlorapudmuueckas

79 P P P 31.01.2024
dbynaknus. Jlorapudpmudeckue ypaBHeHHS"
Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC

80 Y Y 31.01.2024
YHUCJIOBOI'0 apryMeHTa
Cunyc, KOCUHYC, TAHT€HC U KOTAHT€HC

81 4 Y 05.02.2024
YHUCJIOBOI'O apryMeHTa
ApKCHHYC, apKKOCHHYC U apKTaHI'€HC

82 P ye. ap yeunap 05.02.2024
YHUCJIOBOT'O apryMeHTa
ApKCHHYC, apKKOCUHYC U apKTAHT'€HC

83 P Y, &P 4 P 07.02.2024
YHUCJIOBOI'O apryMeHTa
Tpuronomerpuueckas OKpyKHOCTb,

84 OIpeEeIEHUE TPUTOHOMETPUUECKHUX 07.02.2024

(GYHKLIUI YUCIOBOTO apryMEHTa




Tpuronomerpuyeckas OKpyKHOCTb,

85 OonpeAeieHue TPUrOHOMETPUUECKHUX 1 12.02.2024
(GyHKIMI YMCIOBOTO apryMeHTa

86 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 12.02.2024

87 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1 14.02.2024

88 OCHOBHBIE TPUTOHOMETPUYECKHE (POPMYITBI 1 14.02.2024

89 OCHOBHBIE TPUTOHOMETPUUYECKHIE POPMYITHI 1 19.02.2024

90 Hpeo6pa30j3aHHe TPUTOHOMETPUUYECKUX | 19.02.2024
BBIpAXEHUI

91 Hp606p330333.HI/Ie TPUTOHOMETPHUYECKHUX 1 51.02.2024
BBIpAXEHUI

9 Hp606p330333.HI/Ie TPUTOHOMETPHUYECKHUX | 21.02.2024
BBIpaXEHUI

93 Hpeo6pa30j3aHHe TPUTOHOMETPUUYECKUX | 26.02.2024
BBIpAXEHUI

94 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1 26.02.2024

95 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1 28.02.2024

96 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUI 1 28.02.2024

97 Pemenne TpuroHOMETpUYECKUX YpaBHEHUM 1 04.03.2024

98 Pemenne TpuroHoMeTpUUECKUX ypaBHEHUN 1 04.03.2024

99 Pemenne TpuroHoMeTpUYECKUX YpaBHEHUM 1 06.03.2024

100 Pemenne TpuroHoMeTpuUECKUX ypaBHEHUN 1 06.03.2024
KoHnTtponbnas padoTa:

101 "TpUroHOMETPUYECKHUE BBIPAKEHUS U 1 11.03.2024
TPUTOHOMETPUYECKUE YPABHEHUS "

102 [TocnenoBarenbHOCTH, CIOCOOBI 331aHUS | 11.03.2024

rocjienoBareibHocTel. Meton




MaTeMaTUYECKON MHIYKLIUU

MOHOTOHHEBIC U OIrpaHUYCHHBIC

103 nociuenoBarenbHOCTH. Mcropus aHanusa 13.03.2024
OECKOHEUYHO MAaJIbIX

104 Apudmerrdeckast mporpeccus 13.03.2024

105 I'eomerpuueckas nporpeccust 18.03.2024
BecxoHeuHO YOBIBAIOIIasi reOMETPUUECKAS

106 Y m p 18.03.2024
porpeccust
CyMMma 0eCKOHEUHO YOBIBAIOLIEH

107 M . M = 20.03.2024
T€OMETPUUYECKON MPOTPECCUU
JInHelHbBINA U SKCIOHEHIINAJILHBINA POCT.

108 H p 20.03.2024
Uucno e. Dopmyna CI0KHBIX MPOLEHTOB
JIMHENHBII U SKCIOHEHIIMAJILHEIA POCT.

109 H P 01.04.2024
Yucno e. DopMyra CI0KHBIX MPOILEHTOB
Hcnonbp3oBaHue IpOrpecCUn IS PEIICHUS

110 porp AP 01.04.2024
peanbHBIX 3a1a4 MPUKIIAIHOTO XapaKTepa
Kourponesnas padora:

111 OHTP P . 03.04.2024

[TocnenoBarenbHOCTH U TPOTPECCUH

112 HenpepsiBHbIC (DyHKITNN U UX CBOMCTBA 03.04.2024
Touka pa3peiBa. ACUMOTOTEI IPadUKOB

113 pv p P (1) 08.04.2024
byHKIUI
CaoiicTBa KIUH HENPEPLIBHLIX HA

114 Pymxn pep 08.04.2024
OTpEe3Ke
CaoiicTBa KIUH HENPEPLIBHLIX HA

115 Pyrxn pep 10.04.2024
OTpE3Ke
MeTton nHTEPBAJIOB UIA PELLICHUS

116 A p AP 10.04.2024

HEPABEHCTB




MGTOI[ HUHTCPBAJIOB JIA pCIICHUSA

117 15.04.2024
HEPaBEHCTB
MeTtoa nHTEpBANIOB JJIs PEIICHUS

118 A p AP 15.04.2024
HEPaBEHCTB
IIpuMmeHenne CBOMCTB HEIPEPBIBHBIX

119 PUMeLLe bep 17.04.2024
GYHKIMHA 715 pemeHus 3a1a49
ITpuMmeHneHne CBOMCTB HEMMPEPHIBHBIX

120 p . pep 17.04.2024
GYHKIMHA 7151 pelieHus 3a1a49

121 [lepBas u BTOpas npon3BoAHbIEC HYHKINUN 22.04.2024
OmnpeneneHue, reOMETPHUCCKHNA CMBICIT

122 PelEreHHE P 22.04.2024
MIPOM3BOTHOM
Onpenenenue, GU3MISCKUN CMEICTT

123 pe . (b 24.04.2024
MIPOU3BOTHOM
YpaBHeHHE KacaTeIbHOU K rpaduK

124 p pacpuicy 24.04.2024
byHKIIUN
YpaBHeHHE KacaTeIbHOU K rpaduK

125 P paguxy 27.04.2024
byHKIUHA

126 [Ipou3BoaHbIE IIEMEHTAPHBIX (HYHKIIMN 27.04.2024

127 [Tpon3BoHBIC S7IEMEHTAPHBIX (DYHKITHI 06.05.2024
IIpou3BoaHast CyMMBI, IPOU3BEIECHHS,

128 p A Y p A . 06.05.2024
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH
IIpon3BogHass CyMMBI, IPOU3BEICHHA,

129 POUIBOLHAL CYMMBL, [IpOMIBElCE 08.05.2024
YaCTHOTO ¥ KOMIO3HUIIMH (DYHKITUH
IIpon3BogHass CyMMBI, IPOU3BEICHHA,

130 POUIBOZHAZ CYMMBL, [IPOMIBElCE 08.05.2024
YaCTHOTO ¥ KOMITO3UIIMK (PYHKITUH

131 KonTtponsHas padora: "[IponsBoanas” 13.05.2024

132 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS 13.05.2024




3HaHMi: "YpaBHeHus"

[ToBTOpEHME, 0000IIEHNE, CUCTEMATH3AIIHS

133 - . 1 15.05.2024
3HaHuil: "OyHKINU
134 HroroBast koHTpoIBHAs paboTa 1 1 15.05.2024
135 Hrorosas kKoHTpoOJbHASA paboTa 1 1 20.05.2024
136 HOBTOPGHI/IG, 000011IeHHE, CUCTEMATU3AINAS | 20.05.2024
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 136 10

[NPOT'PAMME
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