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MNOACHUTEJIBHASA 3AIIMCKA

VY4eOHbIll Kypc «Anredpa ¥ Hayajlla MaTeMaTU4YECKOTO aHAIU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYUMMBIX B MPOrpaMMe CPEIHEro oOLIeEro oOpa3oBaHUA,
MIOCKOJIbKY, C OJJHOM CTOPOHBI, OH OOECHEeYMBAET MHCTPYMEHTAJIbHYIO 0a3y ass
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KypCOB, a C IPYrod CTOPOHBI, (hopMUPYET
JIOTUYECKOE U a0CTPaKTHOE MBIIICHHE 00yJarolmuxcsi Ha YpOBHE, HEOOXOIUMOM
JUIsL OCBOEHUS MH(POPMATUKH, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYIUX
JUCIMIUIMH. B paMkax gaHHOro y4yeOHOro Kypca oOydaromiHMecs OBJAJI€BAIOT
YHHUBEpPCaJbHBIM S3BIKOM COBPEMEHHON HayKH, KOTOopas (OpMyJIHpyeT CBOU
JOCTUKEHHS B MaTeMaTu4deckoi hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOro aHalu3a 3aKia/(bIBacT
OCHOBY Ul YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OHOJIOTHH,
NOHMMAaHHUS OCHOBHBIX TEH/ICHIUN Pa3BUTHUSI SKOHOMHUKHU U OOIECTBEHHON JKU3HU,
MO3BOJIAET OPHUEHTUPOBATHCA B COBPEMEHHBIX MH(PPOBBIX U KOMIBIOTEPHBIX
TEXHOJOTHIX, YBEPEHHO MCIIONb30BaTh UX JIs JajbHEHIIero oOpa3oBaHUA U B
IIOBCEIHEBHOM KM3HU. B TO ke BpeMs oBiajgeHuE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKLMSMHU ajreOpbl M MaTeMaTH4YeCKOro aHaliu3a pa3BHUBACT
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBAaTh HMCTUHHOCTb, JOKa3bIBATb
YTBEPKACHUS C MOMOILBIO MHAYKIIMM U paccykKIaTh JEAYKTUBHO, HCIIOJIb30BAThH
00001IeHrEe W KOHKpETU3aluio, adCcTparupoBaHWE M aHAJIOTHIO, (opMuUpyeT
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueGHOro kypca «Aisredbpa M Hayajla MaTeMaTH4eCKOTO
aHaln3a» OO0ydYaroluecs IMOJy4aroT HOBBIM OMNBIT PEIICHUs MPUKIAJAHBIX 337ad,
CaMOCTOSITEJIBHOIO MOCTPOEHUSI MAaT€MAaTUYECKHX MOJENICH PEealbHbIX CUTYallHi,
UHTEPIIPETALIMA  TOJNYYEHHBIX  PELICHUM, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTHUECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMHU.

VY4eOHbIii Kypc o00danaeT 3HAYUTENbHBIM BOCIUTATENBHBIM IOTEHIIHAIIOM,
KOTOPBI peanu3yeTcs Kak uepe3 Y4eOHbI Marepual, CIOCOOCTBYIOIINMA
(OpMUPOBAHHIO HAYYHOI'O MHMPOBO33PEHMS, TaK U 4epe3 CHeUUPUKYy Yy4eOHOH
NEATEIIbHOCTH, TpPEOYIOLEH MPOJOJDKUTENIBHON  KOHUEHTPAallUd  BHUMAaHMS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH ¥  OTBETCTBEHHOCTH 3a IOJyYEHHBIN
pe3ynbTar.

B ocHoBe Mmeroauku oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN PUHIUI 00yUYEeHMS.

B crpykrype yueOHOoro kypca «Ausredbpa M Hadaja MaTeMaTH4ECKOIrO
aHaJIM3a» BBIIEJICHBI CIEIYIOLIUE COAECPKATEIBHO-METOANYECKUE TuHUM: «Yucna
U BBIYUCIICHUS», «DyHKINU U rpa@uKm», «YpaBHEHUS U HEpaBeHCTBa», «Hauana
MaTeEMaTHYECKOro aHaiu3a», «MHo)kecTBa M JIOTHKa». Bce OCHOBHBIE



COJIEPIKATEIBHO-METOMYECKIAE JIMHUHM HM3y4aroTCsl Ha MNPOTSHKCHUU JBYX JIET
oOy4yeHusT Ha YpPOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTOIHSS
Jpyr Apyra W MOCTENEHHO HACHIIASCh HOBBIMA TeMaMU W paszeiamu. [laHHBIHI
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 MATEMAaTHYECKUM aIlllapaToM, Y HUX MOCIIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PEabHOM
CUTYyallMH, IPUMEHSTh 3HAHUS, MOJTYYCHHBIC TIPU U3yYEHHH Y4eOHOTO Kypca, JUis
PEILIEHHS CAaMOCTOSATEIEHO C(HOPMYIMPOBAHHON MaTEeMAaTUYECKOH 3a/auu, a 3aTeM
UHTEPIPETUPOBATH CBOH OTBET.

ConeprkaTebHO-METOAMYEeCKas JIMHUS «Uucia ¥ BBIYUCICHUS» 3aBEpIIacT
(dbopMHpOBaHHE HABBIKOB MCIOJIb30BAHUS JACHCTBUTEILHBIX YUCEI, KOTOPOE OBbLIO
HA4YaTO Ha YPOBHE OCHOBHOTO 001ero oopasoanus. Ha ypoBHe cpemHero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YHCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOJINKEHHBIC
BBIUUCIICHUS, OICHMBATh YUCIIOBBIC BBIPAXKCHHUS, pabOTaTh ¢ MaTEMAaTUYCCKHUMHU
KOHCTaHTaMH. 3HAKOMBIE OOYYarOIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakXIOM M3 OSTHX MHOXECTB pPacCMaTPHBAIOTCS
CBOWMCTBEHHBIC €My crHenuduyYecKue 3aaadd W OIlepalMu: JCJICHUE HaIelo,
ONEPUPOBAHMUE OCTATKAMU Ha MHOXKECTBE IIEJIBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIBHBIX M MPPAIMOHATBHBIX YHCEN, apUPMETUUECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpaJbHOW CTENEHH HAa MHO)KECTBE KOMIUIEKCHBIX YHCEI.
braronmapst mociieioBaTeIbHOMY PACHIMPSHHIO KpPyra HCHOJIb3yeMbIX 4YHCET H
3HaKOMCTBY C BO3MOXXHOCTSIMH WX MPHUMEHEHUS JJIsS PEIICHUS Pa3InYHbIX 3a/1a4
dopmupyeTcsi peAcTaBiICHHEe O €AMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MOCTPOCHUH MOJIENIEH PEabHOTO MHpPA, HIMPOKO HCIIONB3YIOTCS 0000IIeHue U
KOHKpPETHU3aIHSI.

JIluaus «YpaBHEHUS M HEPABEHCTBA» DPEATM3YETCS HAa TPOTSHKEHHH BCETO
oOyuyeHHsI Ha YPOBHE CpEIHEro oO0Iero oOpa3oBaHMsI, MOCKOIBKY B KaXIOM
paznene IIporpammbl MPemycCMOTPEHO pEUICHHE COOTBETCTBYIOIIMX 3aaad. B
pe3yibrare OOydYaroliuecss OBIAIEBAIOT PA3IUYHBIMH METOJAMH  PEIICHHUS
palMOHAILHBIX, HMPPALMOHAIBHBIX, MOKA3aTCIbHBIX, JIOTAPU(YMUYCCKHX U
TPUTOHOMETPHUYECKUX YpPaBHCHUWI, HEPABCHCTB M CUCTEM, a TaKXe 3ajad,
coJiepXKamux mapaMmeTpbl. [loJdy4eHHbIE YMCHHS IIUPOKO HCIIOJB3YIOTCS TPH
UCCIIeIOBaHNH (YHKIMKA C TIOMOIIBIO TPOU3BOJHOM, MPH PEHICHUU MPHUKIATHBIX



3a7a4 ¥ 337a4 Ha HAXOXKJCHUE HauOOJBIINX M HAUMEHBIIUX 3HaYeHUN (PyHKINU.
Jannast copepkarenbHasi IUHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rel 1o  QopmyiaMm, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
UPPALMOHAJIbHBIX U TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brnarogaps u3yueHuro anreOpandecKkoro
MaTepuansa NPOUCXOJHUT  JaJbHEWIEe  pa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBILIUICHHUS OOy4aromuxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccyxaeHui, pabOTbl C  CHUMBOJBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEN M 3aBUCHUMOCTEHl B BHJIE€ PAaBEHCTB M HEPABEHCTB. Anredpa
npegiaraeT 3(QQPEKTUBHbIE HHCTPYMEHTBI I PELIEHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 3a/]1a4, HAIJIAIHO JEMOHCTPUPYET CBOM BO3MOXHOCTH Kak
A3bIKA HAYKHU.

ConepxarenpHo-MeToqu4eckass JUHUS «DPyHKIUM U TpaduKu» TECHO
nepenaeTaeTcs ¢ APYTMMM JIMHUSAMU y4e€0HOro Kypca, MOCKOJIBbKY B KaKOM-TO
CMBICJIE 3aJAET MOCIE0BATEIBHOCTh U3YUEeHHs MaTepuaa. M3yuenne cTeneHsou,
MOKa3aTeIbHOM, JIOTApU(PMUIECKON U TPUTOHOMETPUUYECKUX (PYHKIIUIA, UX CBOWUCTB
U rpaduKoB, UCTIOIb30BaHUE (DYHKUIMU NI PEIICHHUs 3a7ad U3 JPYrHX y4eOHBIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3AHO KaK C MaTEMATHUECKUM aHAJIU30M,
TaK U C pELICHHEM YypaBHEHHUN U HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMaHHE
ynensieTcs: GopMHpOBaHUIO YMEHHUS BbIpakaTh (POpMyJaMH 3aBUCUMOCTU MEXKIY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBATh IMOJIY4YEHHbIE (DPYHKIHMH, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojepKaTesIbHOW JTMHUU HallCJICH Ha pa3BUTHE YMEHUMN
U HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CHOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOTH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauana mareMaTHdyeckoro aHajinza» IO3BOJIET
CYLIECTBEHHO PAaCUIMPUTh KPYI KaK MaTeMAaTUYECKUX, TaK U NMPUKIAAHBIX 3a]ad,
JOCTYIMHBIX OOYyYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpaduky CIOXHBIX (DYHKIMA, ONpPENeNaTb WX HAUOONbIIME W HAWMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYP U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
yCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO)XKHOCTH TIOCTPOEHHUS MAaTE€MaTH4YECKHMX MOJENEH peallbHbIX CUTYalHi,
MO3BOJIAET HAXOJUTh HaWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM YHCIIE
COLIMAJIBHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIrO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONIUXCS pe3yjIbTaTaX, TMOJYYCHHBIX B XOJI€ Pa3BUTHS MaTEMaTUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTrenbHO-METOAUYECKass TuHUS «MHOXKECTBa M JIOTHKa» BKIIIOYAET B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTUYECKOM JIOTMKU. TeopeThko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHUH, OHM CBSI3bIBAIOT pPa3HbIE MaTEMaTUYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MaTHUKH M HMCIOJb30BaTh €ro JJIs BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOICTBEHHYIO €Il CTpPOrocTb OOOCHOBaHUII U CII€ZJOBAaHHE OIpPeAEIEHHBIM
IpaBWJiaM  TOCTPOEHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMHU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, 03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, GOPMUPYET HABBIKM KPUTHIECKOTO MBIIIJICHUS.

B yue6HOM Kkypce «Anrebpa u Hayajla MaTeMAaTUYECKOTO aHAIN3a»
IPUCYTCTBYIOT OCHOBBI MAaT€MaTHYE€CKOTO MOJICIUPOBAHMS, KOTOPbIE MPU3BaHbBI
croco0cTBOBaTh (OPMHUPOBAHUIO HABBIKOB IOCTPOCHUS MOJENEH peabHbIX
CUTyallud, MCCIENOBAaHUS JTUX MOJENEd C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalln3a, WHTEPIpPETAIlliy TOJYYCHHBIX pPe3ylabTaToB. Takue
3aJlaHusl BIUICTCHBI B KQXIBIH U3 Pa3/IesOB MPOTPaMMbl, TOCKOJIBKY BECh MaTepral
y4e0HOro Kypca MIMPOKO WCIOJB3YETCs ISl PelIeHUs NMPUKIATHBIX 3amad. [lpu
pelIEHUN  pealbHbIX  NPAKTUYECKUX  3aJad  oOydyarolmuecs  pa3BUBAIOT
HAOJIOMATeIbHOCTh, YMEHHE HaxOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJIb30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMy.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABHIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUeHUs BCEX TeM y4eOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATN3a.

Ha wusyuyenme yueOHOro Kypca «Anrebpa MW Hayala MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kiacce — 136 yacoB (4 yaca B HEJIEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ NPOLIEHTOB ISt
peLIEeHUs NPUKIAAHbIX 3a7a4 U3 Pa3JIMUHbIX OTPACIel 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEeUCTBUTEIBLHOTO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BHIYMCIICHUS, MTPaBUiIa
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 HaTypaJIbHON CTENEHHU U €ro CBOICTBA.

CreneHp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTEIIEM.

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

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
aPKKOCUHYC M ApKTAaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

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

OCHOBHBIE METO/bI PEHICHUSI LEbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUH U
HEPAaBEHCTB. MHOrOWIEHBl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4YJIEH C ocrtatkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YNCIOBBIX BBIPAKEHUN, 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 pelLIeHUs
Jorapu(pMUYECKUX ypaBHEHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucreM JMHENMHBIX ypaBHEHHMU. Marpuna CUCTEMBbl JIMHEHHBIX
ypaBHeHMI. OnpenenuTenb MaTpuilbl 2X2, €ro TreoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHMS, IPUMEHEHUE OINPEACIIUTENS I pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33aJa4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHUIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTHYECKUX MOJEJEN PEANbHOM CHUTYyalMd C IOMOIIBIO
YpaBHEHUU W HEPABEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTeMaTUYeCKUX 3a7ady M 3a/Jad M3 pas3lIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (GyHKIUU. B3anMmHO o00paTHble (QYHKIIHH.
Komnosunus ¢ynkuuit. 'paduk dyHkmu. DieMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
¢ynkun. IIpomMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢dbynkuuu. Hanboubliiee u HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXYTKE.

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

CrenenHas pyHKIMS C HATypalbHBIM U IIENIbIM MOKa3zarenaeM. E€ cBoiicTBa u
rpaduk. CpoiicTBa M rpaduK KOpHS N-OM CTENeHM Kak (PyHKIUM OoOpaTHOMU
CTEIICHH C HATYPaJIbHbBIM [TOKA3aTEIIEM.

[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

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIEAOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON 15030147 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJn3a OECKOHEUHO MAaJIBbIX.

ApudmeTrnueckast 1 reoOMEeTpHUecKasl mporpeccuu. beckoHeyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH reOMEeTpHYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECcCUH I PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBabie (yHKIIMU u ux cBoWcTBa. TOUYkM paspbiBa. ACHUMITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QPyHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIUI 17151 penieHus 3a1a4.

ITepBas u Bropas npou3BoaHble GyHKIMU. Onpenenenyue, reOMeTpUUEcKui U
buznyecKuit CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOM K rpa@uKy (pyHKIHH.

[TpousBogubie  anmemeHTapHbiX  ¢GyHkiuil.  [IpousBogHast  CyMMBI,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHo:kecTBa M JIOrHKA

MHoxecTBO, onepanMu HaJ MHOXECTBAMM M HMX CBOMCTBA. JlnarpaMMsbl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —ammapara s
ONMCAaHUS PEeaJbHBIX NPOLECCOB M SBJICHWM, MPU PEUIEHUH 3ahad U3 APYTHX
y4€OHBIX MTPEIMETOB.

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

11 KJTACC

Yucnaa v BIYMCICHUSA

Harypanbubie u nensle yucna. [IpumeHeHne npu3HAKOB JEIUMOCTH LIENBIX
yuces, HauOoybuik oOuui nenutens (ganee — HOJl) m HamMeHblee oOlee
kpatHoe (nanee — HOK), octaTkoB 1o moay:mto, anroputma EBkiuaa s pemeHus
3a71a4 B LIEJIBIX YMCIIAX.

Kommnekcuple uucna. AnreOpawdeckas W TpUTOHOMETpUYecKas (HOpPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. ApudMeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCETI IS PEIICHHs (PU3NUECKUX U TEOMETPUUICCKUX 3a71ad.

YpaBHeHMS U HEpaBeHCTBA

CucrteMa ¥ COBOKYNIHOCTb YpPaBHEHHW M HEPABEHCTB. PaBHOCWIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT1O0p  KOpHEH  TPUTOHOMETPUYECKUX  YPaBHEHHMM C  MOMOIIBIO
TPUTOHOMETPUYECKON OKPYKHOCTH. PerieHre TpuroHoMeTpuIeCKuX HEPABEHCTB.

OCHOBHBIE METOJBl PEIICHUS TMOKAa3aTelbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIMOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbI PEIICHUSI CHUCTEM M COBOKYIHOCTEW palMOHAIbHBIX,
UPPAMOHATBHBIX, TTOKA3aTEIBHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

YpaBHEHUS, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[Ipumenenne  ypaBHEHUH, CHCTEM W HEPABEHCTB K  PEIICHUIO
MaTeMaTHYeCKUX 3aJad M 3a/ad U3 Pa3IuYHbIX OOJacTedl HayKd M peaJbHOU
YKW3HU, UHTEPIIPETALMA IT0JyYEHHBIX PE3YJIbTAaTOB.

DyHKUMM U TPaPUKHU

I'paduk kommozunum GyHkuid. ['eomerpuueckue oOpa3bl ypaBHEHUU W
HEPABEHCTB Ha KOOPAUHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPapUKH.

['padrueckne mMeronpl pelieHHs ypaBHEHHM M HepaBeHCTB. ['paduueckue
METO/bI PELICHHS 3a/1a4 C TapaMeTPaMH.

Hcnonb3zoBanue rpa@ukoB (QyHKIUN IS HCCIEIOBAaHUS MPOIECCOB U
3aBHCHUMOCTEM, KOTOpPBhIE€ BO3HUKAIOT IMPH PEIICHUU 3a7ad U3 APYTUX Yy4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HMU.

Hauvana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
3KCTpeMyMbl.  HaxokaeHue  HamOOJBIIEr0O ¥ HAMMEHbBIIErOo  3HAYCHUU
HENpPEepbIBHON (YHKIIMHM Ha OTPE3KeE.

[IpumeHeHne NPOU3BOAHOM U HAXOXKACHUS HAWIIY4dIlEero pELICHUs B
NPUKIAIHBIX 3a/Ja4ax, ISl ONpPEAEJIEHUS CKOPOCTH M YCKOPEHUs Mpolecca,
3a71aHHOTO (DOPMYJION WU TpadUKOM.

[lepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHKuui. [IpaBuna HaxoxaeHUS EPBOOOPA3HBIX.

HNuTerpai. ['eomeTpuueckum CMBICII WHTErpala. Brruncnenne
onpeaeséHHoro uuTerpaia mno gopmyne Hetotona-JIeibnua.

[IpumeHeHue uHTErpana A HAXOXKIEHUsS IUIOWAAEeH MIockux ¢Guryp u
00BEMOB reOMETPUUECKHX TEJI.

[Tpumepsr pemenuii muddepeHIManbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAaHUE pEAIbHBIX IMPOLECCOB C TOMOLIBIO  AuddepeHInaIbHbIX
YPaBHCHUU.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA VYYEBHOI'O KVYPCA
«AJI'EBPA 14 HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI VYPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA3OBAHI

JIMYHOCTHBIE 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,
NpoIEeAYp TPaKIAHCKOro oOIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aUMOJIEUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GYHKIUSIMHY ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPa)KIAHCKOM HIEHTUYHOCTH, YBAXKEHUS K
MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIEHUE K
JOCTHKEHUSM POCCUMCKUX MAaTEMaTUKOB U POCCUMCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJb30BAaHUE DJTHUX JOCTIXKEHHUH B JAPYrUX HayKax, TEXHOJOTHsX, cdepax
HDKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

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

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTE€MaTHYECKHX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a]1a4, PEIICHU, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaT€eMaTHYECKUM acleKTaM pPa3IMYHbIX 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 ¥  CIHOCOOHOCTh K  MAaTreMaTH4YeCKOMYy  OOpa30BaHHMIO 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 HAyKW W OOIICCTBEHHOM  MPAKTUKH, ITOHUMAaHHE
MaTeMaTHYECKOW HayKHh Kak c]epbl 4YeroBEeYeCKOW MJesATEeNbHOCTH, 3TaroB e¢
pa3BUTUS M 3HAYUMOCTH JUIsl DPa3BUTUS L[IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTU4YeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MHpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METANIPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKHM MaTE€MaTHYECKHX
OOBEKTOB, IMOHATHHA, OTHOLIEHUN MEXAy MOHATHAMH, (OpPMYJIUPOBATH
OIpeziesICHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000ILIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a,;

BOCIIPUHUMATh,  (OPMYyIUPOBaTH U  NPEOOPa3OBBIBATH  CYXKICHUS:
yTBEpUTENbHbIE U OTPUIIATENbHbIE, €UHIUYHbIEC, YACTHBIE U 00II1E, YCIOBHEIE,

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

JenaTb BBIBOABI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKJIFOUECHHM, YMO3AKJIIOUCHHH 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(IpsiMbIEe U OT MMPOTUBHOTI'0), BBICTpaUBaTh apTyMEHTALMIO, IPUBOIUTE IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BHIBObI;

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



ba3oBble ucciieqoBaTe/IbCKHE 1eHCTBHSA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT MO3HAHMUS,
dopMynupoBaTh  BOMPOCH,  (UKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIMOTE3y, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOJANUTH CAMOCTOSTEIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIICIOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHMUSI, IpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpPMYTUpPOBaTh OOOOIIEHUS] W BBIBOJBI MO pe3yibTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IICHU;

IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpolLlecca, a TaKkKe BbBIABUTATD
MIPE/IMOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIIOBHUSX.

Pa6oTa ¢ unpopmaunmeii:

BBISIBIISATH Je(UIIUTHI MH(POPMAINK, JAHHBIX, HEOOXOJUMBIX JUIsi OTBETa Ha
BOMPOC U JUIsI pEIICHUs 3a/1a4H;

BBIOMpATh MH(POPMAIHIO U3 UCTOYHUKOB PA3IUYHBIX THIIOB, aHAJTU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO PA3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HH(OpMAILNIO, MPEACTABIATh €€ B PA3NUUYHBIX (HOopMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIUn 1o CaMOCTOSITEIIEHO
c(hOpMYIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKAaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eHCTBUS

OOmenmne:

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

B X0Ji€ OOCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYKIAaeMOW TEMBI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh HJEH, HalleJIEHHbIE Ha IIOMCK
pelIeHUs, COIMOCTaBIISITh CBOU CYXKAEHUA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3UIMNA, B KOPPEKTHOU (opme
bopMyIUpOBaTh Pa3HOIIIACHS, CBOH BO3PAKCHUS;

MPECTABIATh PE3YIbTATHl PEIISHUs 3a/1aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4€TOM 3ajaad
MIPE3EHTAIlUN U OCOOEHHOCTEH ayIUTOPHH.

PerynasiTuBHbIE YHHBepcaJbHbIe y4eOHbIE 1eHCTBUS



Camoopranu3anus:

COCTaBJIATH IUIAH, AJITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIIeHUs C
y4€TOM HMMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATH
U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM ¢ yUETOM HOBOM MHGOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMHM  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBHUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YyJIbTATOB, BIAJETh
crnoco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yjbTaTa pelieHus
MaTeMaTUYECKOW 3a7a4H;

NPEABUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUH 3aJa4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JIAHHBIX,
HalICHHBIX OINOOK, BBISIBICHHBIX TPYIHOCTEH;

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

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh U KCIOJIb30BAaTh MPEUMYIIECTBA KOMAHAHOW M MHAWBUIYaTbHOMN
paboThl TpHU peHIeHUuH Y4YeOHBIX 3ajady, MPUHUMATh 1EJb COBMECTHOMU
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeaeiiiarh
BUJBl paboT, OOroBapuBaThCs, OOCYXAAaThb NPOLECC U pe3ylbTaT padoThI,
000011aTh MHEHUS HECKOJILKUX JIFOMIEH;

y4acCTBOBaTh B TPYIIOBBIX (hopMmax paboThl (0OCykAeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JACHUCTBHS C JPYTMMHM YJIEHAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
Y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIIEAYIOIIHNE
IpEeAMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Havyajla MaTeMaTUYECKOTO aHaTU3ay:

Yucaa v BBIYUCTCHUSA:

CBOOOJITHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCJIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PALMOHANIBHBIX U AEHCTBUTENBHBIX YHUCEI, MOAYJIb JEHCTBUTEIBHOIO YNCIIA;

OPUMEHATHh NPpOOW ¥ TPOILEHTH IS PEIICHHS MNPUKIAAHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HH;

MPUMEHSATH NMPUOIMKEHHBIEC BBIUMCIICHUS, ITPABUJIa OKPYTJIICHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;



CBOOOJIHO OIEpUPOBaTh IOHATHUEM: CTENEHb C ILEJNbIM I0Ka3aTeseM,
UCIOJIB30BaTh MOAXOIALLYI0 (POPMY 3alUCH JEHCTBUTEIBHBIX YUCEN TSl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEICTABIICHUS JaHHBIX;

CBOOOZHO ONEpPUPOBATH MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpajbHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALMOHAIBHBIM [TOKA3aTENIEM;

CBOOOZHO OINEPUPOBATh MOHATUSAMU: JOrapudM dHCIA, IECATUYHBIE H
HaTypaJIbHbIE JIOTapUPMBL;

CBOOOZHO ONEPUPOBATh MOHSTUSIMH: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC
YHCIIOBOIO 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,
MHOTOYJIEH ¢ MedbMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, HPUMEHSTDH
JIeJIEHNE MHOTOYJIEHA HA MHOTOWIEH C OCTAaTKOM, TeopeMy besy u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpPOBaTh MOHIATHSAMM: CHUCTEMA JIMHEWHBIX YpaBHEHU,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 W €ro IEOMETPUYECKUH CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHUTENs 2 X 2 JUIsl BBIYMCIEHUS €ro 3HAYEHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEHWHBIX YPaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYAallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPaBHECHUH,
UCCJIENOBATh IIOCTPOEHHBIE MOJEIM C IIOMOINBI0 MaTpUIl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATD ITOJyUYECHHBIN PE3yJIbTaT;

UCIIONIb30BAaTh CBOWCTBA JICHCTBUH C KOPHSAMU JJs MpeoOpa3oBaHUA
BBIPAKEHNH;

BBINOJIHATH Pe0Opa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIIEHH C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HPPALMOHAJIbHBIC, [MOKA3aTEIbHbIE U
jgorapu(pMHUECKr€e YpPaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIBHBIX
NIEPEXO0B WJIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHSITh OCHOBHBIE TPUTOHOMETpHUECKHe (GOpMyIIbI AJis MpeoOpa3oBaHus
TPUTOHOMETPUUECKUX BBIPAKECHUI;

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

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

DyHKUMM U TPaPuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHSI, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (GYHKIUH, KOMOO3UIMS (yHKUUN, rpadux QyHKIHUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe0Opa3oBanus rpadUKoB PyHKLINIH;

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

CBOOOZHO OMNEpUPOBATH TMOHATUSAMHU: YETHBIE W HEYETHbIE (YHKIHH,
nepuoanyeckre QyHKINU, TPOMEKYTKA MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBI U
MUHUMYMBI (DyHKUIMH, HaumOoJblllee M HaMMEHbIIee 3HaueHHEe (YHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATh MOHIATUSMU: CTETIEHHAs! (PYHKLHUS C HATypaJbHBIM U
LEJNBIM [OKa3zaTeiaeM, rpapuK CTENEeHHOW (PYHKIIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMHM OOpaTHOM CTENEeHU ¢
HATypaJbHBIM I10Ka3aTeleM;

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

CBOOOZHO OIEpUPOBaTh MOHATUSAMU: IMOKa3aTelbHas M Jorapudmuueckas
(GYyHKIIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TIpaduKu AN pelIeHUs
YPaBHECHUI;

CBOOOJTHO OMNEPUPOBATH MOHATUSMHU: TPUTOHOMETPUYECKasi OKPY>KHOCTb,
oTpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUI YUCIOBOTO apryMEHTa;

UCIONB30BaTh rpaduku (GyHKIUN JUId  HCCIEAOBAaHHSA TMPOIECCOB U
3aBHCHUMOCTEH MpU PEUICHUH 3a7a4 U3 IPYrHX Y4eOHBIX MPEAMETOB M PEaTbHON
KHU3HH, BBIpaXXaTh (OpMyIaMU 3aBUCUMOCTH MEKAY BEIMYMHAMU;

Hauana MaTeMaTH4eCKOro aHaIu3a:

CBOOOZHO OMEpUpPOBaTh MOHATHIAMH: apHUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO YOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCIIOHEHIMATIBHBIN pocT, opMysa CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHUE
0 KOHCTAaHTe;

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



CBOOOHO OTIEpUPOBATH MOHATUAMHU: MTOCIEA0BATETLHOCTD, CIOCOOBI 3aJaHuUs
NOCJIEIOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHUYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOXKIAEHUS MATEMATHYECKOrO0 aHalh3a KaK aHajau3a
OECKOHEUHO MaJbIX;

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

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

CBOOOJIHO OIEpUpOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CYMMBbI, IPOU3BEAECHUS, YACTHOTO U KOMIO3ULUU
NBYX (DyHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON st
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOJTHO  ONEpUpOBaTh MOHATUSAMHU:  MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TP PELICHUH 3a]1a4 U3 APYTHX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATH MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MaTEMAaTUYECKOIO0 OOBEKTA, T0KA3aTENBCTBO, PABHOCHIIBHBIE
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,
MHOKECTBA HATYypaJIbHBIX M LEJbIX YUCEN, MCIOJIb30BaTh MPU3HAKU JEIUMOCTU
uensix yncen, HOJ[ u HOK nHaTypanbHbIX 4Kces A peleHus 3a1ay, IPUMEHATh
anroput™m EBkinna;

CBOOOJHO OIEpPUPOBATH IOHATHEM OCTaTKa II0 MOJYJIIO, 3alUChIBaTh
HATypaJbHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YHMCIO UM MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTABIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOH (hopMe, BBITIOIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJIHO ONEPUPOBATH MOHATUSMHU: HPpAlMOHATBHBIC, MOKA3aTeIbHBIE U
jgorapu(MUUECKHe HEpPAaBEHCTBA, HAXOAUTh UX PELICHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYHIECTBJISITh OTOOpP KOpHEH TMpU pEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

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

CBOOOJIHO OTEPUPOBATH MOHATUAMU: CUCTEMAa U COBOKYIMHOCTh YPaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIICACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALUOHAIBHBIX, [TOKA3aTEIbHbBIX U
Jorapu(MUYECKUX YpaBHECHUIN 1 HEPABCHCTB;

perarb palOHAJIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jgorapupMUyecKrue U  TPUTOHOMETPUYECKHME YpaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOYJIU U TapaMeTphI;

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

MOJICIMPOBATh peajbHblE CUTyallMd Ha S3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBI IO YCIIOBHIO 3aJadyH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJIENM C HCIOJb30BAHHEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NOJTYUYECHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKyM KOMIO3UIMU (PYHKUUNA C TOMOIIBI 3JIEMEHTApHOTO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

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 aHajamusa:

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
OmpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmysol wiu
rpaduxom;



CBOOOHO OMEpUpOBaTh MOHATUSAMU: MEPBOOOpa3Hasi, OMpeneaEHHbIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIMA U BBIYUCIATH
uHTerpan no gopmyne Horotona-JleliOnua;

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

UMETh IMpPEJCTaBIeHNEe O MaTeMaTHYeCKOM MOJAETUPOBAaHUM Ha TMpUMEpe
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNpPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO M
¢u3nUecKoro xapakrepa, CpeJCTBAMU MaTEeMaTHUYECKOTO aHAJIN3A.



TEMATHYECKOE IINTAHUPOBAHUE

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 0




11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iejioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontporenpie  Ipakriieckue o0pa3oBaTejibHbIE
padoThI padoTsI
pecypcsbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOoMeTprYECKUX (YHKITAMN. 14 1
TpuronoMmeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, OKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncina 10 1
HarypanbHblie u 11enble yncna 10 1
CucreMbl paloHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeJIbHBIX U JIOTapU(PMUIECKUX 12 1
ypaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEHME, 0000IIIEHNE, CHCTEMATH3AIIH 16 )
3HaHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0







IHOYPOYHOE INIVTAHUPOBAHUE
10 KJIACC

Ne || Tema ypoka KosauvecTtBo yacoB Jdara npoBeaeHust
n/m Bcero| KonTpoabubie| lomaliHee 3aganue
padoThI
IVIAH dakr

1 MHOX€eCTBO, onepaly HajJl MHOXECTBAMU U UX 1 02.09.2024
CBOMCTBA

2 Juarpammsl Diinepa-Benna 1 04.09.2024
[IpumMeHeHne TeOPETUKO-MHOKECTBEHHOTO 1 04.09.2024
amnmapara JijIsl peleHus 3a1a4

4 Panmmonanpubie uncina. OOBIKHOBEHHBIE U 1 05.09.2024
NECATUYHBIE TPOOH, IPOLEHTHI, 0ECKOHEUHBIE
NEepUOANYECKUE IPOOH

5 Panmmonaneubie unciaa. OOBIKHOBEHHBIE U 1 09.09.2024
JECATUYHBIC TPOOH, TIPOIIEHTHI, 0ECKOHEUHBIC
NEePUOANYECKUE IPOOH

6 [Ipumenenue apoOeli U MPOIEHTOB JJIs PEIICHUS 1 11.09.2024
MPUKIIAJIHBIX 3a]1a4

7 [Ipumenenue apoOeli U MPOIEHTOB JJIs PEIICHUS 1 11.09.2024
MPUKIIAJIHBIX 3a]1a4

8 JleiictBuTEnbHBIC YKcia. PaimoHabHBIC U 1 12.09.2024




Ne || Tema ypoka KosaunvecTtBo yacoB Jdara npoBeaeHust
n/n Bcero| KonTpoabHble| /loMaliiHee 3a1aHue
padoThI
IJIaH dakr

UppanroHaIbHbIE YHCIa

9 ApudmeTnueckre onepanuu ¢ 1eHCTBUTENbHBIMU | 1 16.09.2024
qHCIaMU

10 | Monynb neCTBUTENBHOIO YUCa U €ro cBoiictBa || 1 18.09.2024

11 | IlpubnuxéHHble BEIYUCICHHUS, IPaBUIIA 1 18.09.2024
OKpYTJICHUS, MPUKHJIKA U OLICHKA pe3ysbTara
BBIYUCIICHUN

12 || OcHOBHBIE METO/BI PEUICHHS LIETBIX U IPOOHO- 1 19.09.2024
paloHaIbHBIX YPABHEHUI U HEPABEHCTB

13 || OcHOBHBIE METO/BI PEUICHHS LIETBIX U IPOOHO- 1 23.09.2024
palroHaIbHBIX YPAaBHEHUI U HEPABEHCTB

14 || OcHOBHBIE METO/BI PEUICHHS LIETBIX U IPOOHO- 1 25.09.2024
paloHaIbHBIX YPABHEHUI U HEPABEHCTB

15 | MHorowieHsl OT OAHOU NepeMeHHOoH. Jlenenue 1 25.09.2024
MHOTOYJIEHa Ha MHOTO4JIEH ¢ OcTaTkoM. Teopema
bezy

16 | MHorowieHsl ¢ HeIbIMU KO3 PHUIIEeHTaMU. 1 26.09.2024
Teopema Buera

17 | PemeHue cucteM TMHENHBIX YPABHEHHIM 1 30.09.2024




Ne || Tema ypoka KosaunvecTtBo yacoB Jdara npoBeaeHust
n/n Bcero| KonTpoabHble| /loMaliiHee 3a1aHue
padoThI
IJIaH dakr
18 | Pemenue cucrtem JIMHEHHBIX YpaBHEHUM 1 02.10.2024
19 | Matpuna cuctemMbl JUHEHHBIX YPaBHEHUM. 1 02.10.2024
Onpenenurens MaTpUIBI 2%2, €ro
T€OMETPUUYECKUN CMBICII U CBOWCTBA; BEIYMCIICHUE
€ro 3HaueHus
20 | Onpenenutenb MaTpULIbl 2X2, €ro 1 03.10.2024
T€OMETPUYECKUM CMBICII U CBOMCTBA; BBIUMCIICHUE
€ro 3HaueHus
21 | IIpumeHeHuUE OnpeneauTeNs Ayl PEIICHUS 1 07.10.2024
CHCTEMBbI JIMHENHBIX YPABHECHUN
22 | Pemenue npukiIaaHbIX 337124 C MOMOIIBIO CUCTEMBI|| | 09.10.2024
JIMHEWHBIX YPABHEHUIN
23 | Pemenue npukiIaaHbIX 3a71a4 C MOMOIIBIO CUCTEMBI|| | 09.10.2024
JIMHEWHBIX YPABHEHUIN
24 || KontponbHas padota: "PanmonanbHbie ypaBHeHus | 1 1 10.10.2024
1 HepaBeHCTBA. CUCTEMBI TMHEUHBIX YpaBHEHHIT"
25 || ®ynkuwms, cnocoObl 3aanus GyHKIUU. B3auMHO 1 14.10.2024
obparnbie pyHkuun. Komnosunus GyHKImi
26 || I'padux pyHkimuu. DnemMeHTapHbIE 1 16.10.2024




n/n

Tema ypoka

KoandyecTBo 4acoB

aTa npoBeaeHusn

Bcero| Kourpoabhbie| Jlomamninee 3axanue
padoThI
IJIaH dakr
npeodpazoBaHusi rpad@uKoOB PYHKIINMA
27 || OGnacTh onpeaeneHus] 1 MHOXKECTBO 3HaUYCHUN 1 16.10.2024
byukiuu. Hynmu ¢pyakiuu. [TpomexyTky 3HaK
MOCTOSTHCTBA
28 || Yérnble u HeuéTHble QyHKIMU. [leprognyeckue 1 17.10.2024
byukiuu. [IpomMeKyTKn MOHOTOHHOCTH (DYHKITUH
29 || MakcuMyMbl 1 MUHUMYMBI (DYHKITUH. 1 21.10.2024
Hawubonbiee u HauMmeHblee 3HaueHUE QYHKITUN
Ha MPOMEKYTKE
30 || JIuneitHas, kBagpaTUYHas U JPOOHO-TMHEHHAS 1 23.10.2024
byHKIIUN
31 | DiemeHTapHOE UCCIIEI0BAaHNUE U TOCTPOCHUE 1 23.10.2024
rpaduKOB ITUX PYHKIIHMA
32 || DneMeHTapHOE UCCIIEIOBAHUE U TIOCTPOEHUE | 24.10.2024
rpaduKOB ATUX PYHKIIHMA
33 || Crenens ¢ nensiM nokaszartenem. bunom Herotona | 1 04.11.2024
34 || Crenens ¢ nenbiM nokaszartenem. bunom Herotona | 1 06.11.2024
35 | Crenennas ¢yHKIIMS C HATYPATbHBIM H IIEITBIM | 06.11.2024

noka3zatenem. E€ cBolicTBa u rpapuk




Ne || Tema ypoka KosaunvecTtBo yacoB Jdara npoBeaeHust
n/m Bcero| KonTpoabnbie| lomaliiHee 3a1anue
padoThI
IJIaH dakr

36 || KonTponbHas padora: "Crenennas ¢pyHkmus. E€ 1 1 07.11.2024
CBOMCTBA U Tpaduk”

37 || ApubmMerrdeckuii KOpeHb HATypaJIbHOU cTeneHu u| 1 11.11.2024
€ro CBOMCTBa

38 || ApubmMeTnueckuii KOpeHb HATypaJIbHOM cTerneHu u| 1 13.11.2024
€ro CBOMCTBA

39 || IIpeoOpa3oBaHus YHUCITOBBIX BBIPAKCHUH, 1 13.11.2024
coJiepKaliuX CTENEeHN U KOPHU

40 || I[IpeobpazoBanHwMs YUCTOBBIX BEIPAKCHUM, | 14.11.2024
coJiepKaliuX CTENEHN U KOPHU

41 | IlpeobpazoBaHusi YHCIOBBIX BHIPAXKEHUH, 1 18.11.2024
coJiepKaliuX CTENEeHU U KOPHU

42 || UppauuoHnanbHbie ypaBHeHHs. OCHOBHbIE METOABI || 1 20.11.2024
pelIeHrs UPPALUOHATIBHBIX YPABHEHUM

43 || UppaumonanbHbie ypaBHeHUsA. OCHOBHBIE METOMBI | | 20.11.2024
pelIeHrs UPPALUOHATIBHBIX YPABHEHUM

44 || UppauuoHanbHble ypaBHeHHs. OCHOBHbIE METOABI || 1 21.11.2024
pelIeHrs UPPALUOHATIBHBIX YPABHEHUM

45 || PaBHOCWIIbHBIE IEPEXO/IbI B PEILICHUU | 25.11.2024




n/n

Tema ypoka

KoandyecTBo 4acoB

Jdara npoBeaeHust

Bcero| Kourpoabhbie| Jlomamninee 3axanue
padoThI
IJIaH dakr

UPpALMOHATIBHBIX YpaBHEHUHN

46 | PaBHOCWJIbHBIE IEPEXOJIbI B PEIICHUU 1 27.11.2024
UPpALMOHATIBHBIX YpaBHEHUN

47 || PaBHOCWJIbHBIE IEPEXOJIbI B PEILICHUU 1 27.11.2024
UPpALMOHATILHBIX YpaBHEHUN

48 || PaBHOCUIIbHBIE IEPEXO/IbI B PEILICHUU 1 28.11.2024
UPpALMOHATIBHBIX YpaBHEHUN

49 || CoiicTBa u TpaduK KOPHS N-0¥ CTETICHN KaK 1 02.12.2024
(byHKIIMM 00paTHOM CTENEHH C HaTypaIbHBIM
noKasareyieM

50 | CaoiicTBa 1 rpaduk KOpHS N-OW CTEMEHU KaK 1 04.12.2024
GbyHKUIMHU 00paTHOM CTENEHU C HATYpalbHbIM
noKasaTeyieM

51 | KonTtponwsnas pabora: "CBoticTBa u rpaduk kopHs | 1 1 04.12.2024
n-oii crenenu. ppanronanbHbie ypaBHeHUS"

52 | CreneHb ¢ pauMOHAIBHBIM NTOKA3aTeNIEM U €€ 1 05.12.2024
CBOMCTBA

53 || CreneHb C pallMOHAIBHBIM MOKA3aTEIEM U €€ 1 09.12.2024

CBOWCTBa




Ne || Tema ypoka KosaunvecTtBo yacoB Jdara npoBeaeHust
n/n Bcero| KonTpoabHble| /loMaliiHee 3a1aHue
padoThI
IJIaH dakr

54 || CreneHb C pallMOHAJIBHBIM ITOKA3aTEIEM U €€ 1 11.12.2024
CBOMCTBA

55 || IlokazarenbHast QyHKIMA, €€ CBOMCTBA U Ipaduk 1 11.12.2024

56 | Wcnonp3oBanue rpaduka GyHKIuUA 11 permeHus || 1 12.12.2024
ypaBHEHUI

57 | Ucnonp3oBanue rpaduka GyHKIUA 11 pereHus || 1 16.12.2024
ypaBHEHUI

58 || IlokazaTenbHbie ypaBHEHUSA. OCHOBHBIE METO/IbI | 18.12.2024
peIIeHNs TTOKa3aTeIbHBIX YPaBHEHUI

59 || Iloka3atenbHble ypaBHEHUSA. OCHOBHBIE METO/IbI | 18.12.2024
pEeIIeHNs TTOKa3aTeIbHBIX YpaBHEHUIN

60 || TTokazaTenbHble ypaBHEHUA. OCHOBHBIE METO/IbI | 19.12.2024
peIIeHs TOKa3aTeIbHBIX YPaBHEHUI

61 | Konrtponbnas pabora: "[lokazarenbnas pynkims. || 1 | 23.12.2024
[TokazaTenbHble ypaBHEHUS"

62 | Jlorapudm uncna. CoiicTBa orapudma | 25.12.2024

63 || Jlorapudm uncna. CoiicTBa Jorapudpma 1 25.12.2024

64 || Jlorapudwm uncna. CoiicTBa Jorapudpma 1 26.12.2024




Ne || Tema ypoka KosaunvecTtBo yacoB Jdara npoBeaeHust
n/n Bcero| KonTpoabHble| /loMaliiHee 3a1aHue
padoThI
IJIaH dakr

65 || JecsaTuuHble U HATypaJbHbBIC JOTapru(PMBI 1 09.01.2025

66 | JlecsaTuuHble M HATypaIbHBIC JTOTAPU(MBI | 13.01.2025

67 | IIpeoOpazoBanue BhIpaKEHUH, COAEPIKAIINX | 15.01.2025
aorapudmbl

68 | IIpeoOpazoBaHue BhIpAKEHUH, COAEPIKAIINX | 15.01.2025
aorapudmbl

69 | IIpeoOpaszoBaHue BhIpAKEHUH, COAEPIKAIINX | 16.01.2025
aorapudmbl

70 | Jlorapudmuueckast pyHKIus, €€ CBONCTBA U | 20.01.2025
rpaduk

71 | Jlorapudmuueckast pyHKIus, €€ CBONCTBA U | 22.01.2025
rpaduk

72 || Ucnonn3oBanue rpaduka GyHkmwu 1 pemenus || 1 22.01.2025
YpPaBHEHUM

73 || Ucnonb3oBanue rpaduka GyHKImMM as pemenus || 1 23.01.2025
YpPaBHEHUM

74 || Jlorapudmuueckue ypaBHeHHs. OCHOBHbIC METOIbI|| 1 27.01.2025
perieHus JIorapu(PMUIEeCKuX ypaBHCHUN

75 || Jlorapudmuueckue ypaBHeHus1. OCHOBHbIE METOIbI|| 1 29.01.2025




n/n

Tema ypoka

KoandyecTBo 4acoB

Jdara npoBeaeHust

Bcero| Kourpoabhbie| Jlomamninee 3axanue
padoThI
IJIaH dakr

peuieHus JorapuPMUIEeCcKux ypaBHeHUN

76 | Jlorapudmuueckue ypaBHeHUs. OCHOBHBIC METOBI|| 1 29.01.2025
peuieHus JorapuPpMUIecKux ypaBHeHUN

77 || PaBHOCHIIbHBIE MTEPEXO/bI B PEIICHUU | 30.01.2025
Jorapu(pMUUYECKUX YpaBHEHUHN

78 || PaBHOCHJIbHBIE MTEPEXO/bI B PEIICHUU | 03.02.2025
Jorapu(pMUUYECKUX ypaBHEHUHN

79 | Koutponbnas padora: "Jlorapupmudeckas | | 05.02.2025
bynkius. Jlorapupmuueckue ypaBHeHus"

80 | CuHyc, KOCMHYC, TAHT€HC U KOTAaHT€HC YUCI0BOro | 1 05.02.2025
apryMeHTa

81 | CuHyc, KOCUHYC, TAHT€HC U KOTAaHT'€HC YUCIoBOro | 1 06.02.2025
apryMeHTa

82 || ApkcuHyC, apKKOCHUHYC U apKTaHI€HC YUCI0BOro | 1 10.02.2025
apryMeHTa

83 | ApKcuHYC, QpKKOCHUHYC U apKTaHT'€HC YUCcaoBoro | 1 12.02.2025
apryMeHTa

84 | Tpuronomerpuyeckas OKpYyKHOCTb, onpeaeneHue | 1 12.02.2025

TPUTOHOMETPUUYECKUX (PYHKIIMI YUCIOBOTO




Ne || Tema ypoka KosaunvecTtBo yacoB Jdara npoBeaeHust
n/n Bcero| KonTpoabHble| /loMaliiHee 3a1aHue
padoThI
IJIaH dakr
aprymeHTa
85 | TpuroHomeTpuyeckas OKpyKHOCTb, onpefeneHue | 1 13.02.2025
TPUTOHOMETPUUECKUX (PYHKIMI YHCIOBOTO
aprymeHTa
86 || OcHOBHBIE TPUTOHOMETpUUYECKHUE (HOPMYJIIBI 1 17.02.2025
87 | OcHOBHBIE TPUTOHOMETPUIECKHE (DOPMYJIBI 1 19.02.2025
88 | OcHOBHBIE TPUTOHOMETPUIECKUE (HOPMYJIBI 1 19.02.2025
89 || OcHOBHBIE TPUTOHOMETpUUYECKHE (HOPMYJIIBI 1 20.02.2025
90 || TIpeoOpazoBaHue TPUTOHOMETPUUECKUX 1 24.02.2025
BBIPAKEHUM
91 || IlpeoOpazoBaHue TPUTOHOMETPUUECKUX 1 26.02.2025
BBIPKEHUM
92 || TIpeoOpazoBaHuEe TPUTOHOMETPUUECKUX 1 26.02.2025
BBIPKEHUM
93 || IIpeoOpazoBaHue TPUTOHOMETPUUECKUX 1 27.02.2025
BBIpAKCHUH
94 | PemieHue TpPUTOHOMETPUUYECKUX YPABHEHUMN 1 03.03.2025
95 | PemeHue TpUrOHOMETPUYECKHUX YPABHEHHI 1 05.03.2025




n/n

Tema ypoka

KoandyecTBo 4acoB

Jdara npoBeaeHust

Bcero| Kourpoabhbie| Jlomamninee 3axanue
padoThI
IJIaH dakr

96 | PemieHue TpPUTOHOMETPUYECKUX YPABHEHUMN 1 05.03.2025
97 | PemeHue TpUrOHOMETPUYECKHUX YPABHEHMI 1 06.03.2025
98 | PemeHue TpUrOHOMETPUYECKUX YPABHEHHI 1 10.03.2025
99 || Pemenre TpUrOHOMETPUUECKUX YPABHEHUI | 12.03.2025
100 | Pemienre TpUrOHOMETPUYECKUX YPABHEHUMN 1 12.03.2025
101 | KonTponbHas padora: "TpuroHomMeTpruuecKre 1 1 13.03.2025

BBIPKEHUSI U TPUTOHOMETPUYECKUE YPABHEHUS "
102 || ITocaenoBaTeIbHOCTH, CIIOCOOBI 3aIaHUS 1 17.03.2025

nociieqoBaTeJbHOCTEN. MeTo MaTeMaTHYECKOUN

UHIYKIUW
103 | MOHOTOHHBIE M OTPAHUYEHHbIE 1 19.03.2025

nocienoBaTenbHocTH. McTopust ananusa

OECKOHEYHO MaJIbIX
104 | Apudmerrdeckas mporpeccus 1 19.03.2025
105 | 'eomeTpuueckas mporpeccus 1 20.03.2025
106 | beckoneuno yObIBaroIIasi reOMETpUUYECKast 1 31.03.2025

nporpeccust
107 || Cymma GeckoOHEUHO YOBIBAIOIIEH TeOMETpUUYEecKoil || 1 02.04.2025




Ne || Tema ypoka KosaunvecTtBo yacoB Jdara npoBeaeHust
n/n Bcero| KonTpoabHble| /loMaliiHee 3a1aHue
padoThI
IJIaH dakr
IpOrpeccuun
108 || JInHeiHblil U SKCIOHEHIHANBHBIN pocT. Yucno e. || 1 02.04.2025
dopmyna c0KHBIX IPOLEHTOB
109 || JIuHeiHblil U SKCIOHEHIHANBHBIN pocT. Yucno e. || 1 03.04.2025
dopmya c0KHBIX IPOLEHTOB
110 | Mcronb3oBaHue MPOTPECCUM ISl PELLICHUS 1 07.04.2025
peaJIbHBIX 3a]1a4 IPUKJIAJHOTO XapaKTepa
111 | KontponbsHas padota: "l[locnenoBarebHOCTH U 1 1 09.04.2025
nporpeccun”
112 | HenpepbiBHBIE PYHKIIUK U UX CBOICTBA 1 09.04.2025
113 | Touka pa3peiBa. AcUMITOTHI TpadukoB GyHKIUN || 1 10.04.2025
114 || CpoiicTBa (DyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1 14.04.2025
115 || CpoiicTBa (DyHKIIMI HEMPEPHIBHBIX HA OTPE3KE 1 16.04.2025
116 | Meron uHTEpBaIOB AJIs PELICHUS HEPABEHCTB 1 16.04.2025
117 | Meron uHTEpBAIOB AJIsl PELICHHS HEPABEHCTB 1 17.04.2025
118 | Meron nHTEpBAIOB AJIs PELICHHS HEPABEHCTB 1 21.04.2025
119 || TIlpumeHneHne CBOMCTB HENPEPHIBHBIX yHKIUH y1st| 1 23.04.2025
pelieHus 3a1a4




n/n

Tema ypoka

KoandyecTBo 4acoB

aTa npoBeaeHusn

Bcero| Kourpoabhbie| Jlomamninee 3axanue
padoThI
IJIaH dakr
120 || TIpumeHeHne CBOMCTB HENPEPHIBHBIX (yHKIUH y1st| 1 23.04.2025
penieHus 3aaau
121 || TlepBas u BTOpasi Npou3BOAHBIE HYHKIIMU 1 24.04.2025
122 || Onpenenenue, reOMETPUYECKHN CMBICT 1 28.04.2025
MIPOU3BOJHOU
123 | Onpenenenue, GpU3NUECKHUI CMBICI TPOU3BOIHON || 1 30.04.2025
124 | YpaBHeHue KacaTenbHOMN K TpaduKy QYHKIIHH 1 30.04.2025
125 | YpaBHeHue kacatenbHOU K rpaduky GyHKIIUN 1 05.05.2025
126 || TIpou3BoHBIE JIEMEHTAPHBIX (PYHKIIHIMA 1 07.05.2025
127 || TIpou3BoHBIE I€MEHTAPHBIX (PYHKIIHIA 1 07.05.2025
128 || I[Ipou3BogHasi CyMMBbl, IPOU3BEAECHUS, YACTHOTO U || 1 12.05.2025
KOMITO3ULIMK (PYHKITUH
129 || IIpou3BogHasi CyMMbl, IPOU3BEAECHUS, YACTHOTO U || 1 14.05.2025
KOMIO3UINH (PYHKINUN
130 || I[Ipou3BogHasi CyMMBbl, IPOU3BEAECHUS, YACTHOTO U || 1 14.05.2025
KOMIO3UINH (PYHKIHUN
131 | KontponwHnas pabora: "[IponszBoanas" 1 1 15.05.2025
132 || TloBTOpenue, 0600IIeHHE, CUCTEMATH3AIHS 1 19.05.2025




Ne || Tema ypoka KosaunvecTtBo yacoB Jdara npoBeaeHust
n/n Bcero| KonTpoabHble| /loMaliiHee 3a1aHue
padoThI
IJIaH dakr
3HaHuil: "YpaBHeHus"
133 || TloBTOpeHue, 0600IIeHHE, CUCTEMATH3AIHS 1 21.05.2025
3HaHui: "OyHKIUKN"
134 | UtoroBast KOHTpOJBbHAs paboTa 1 1 21.05.2025
135 | UtoroBast KOHTpOJBHAs paboTa 1 1 22.05.2025
136 | IloBTOpenue, 0600IICHHE, CUCTEMATH3AIIHS 1 26.05.2025
3HaHUH’
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME || 136 | 10 0




Ne || Tema ypoka KonnuectBo JlaTta uzyueHnus
n/m 4acoB
Bceero|| Kontponsnbie || Jlomaminee
paboThI 3aaHue
TJ1aH dakT

1 [IpuMeHeHue MPOU3BOIHOM K MCCle0BaHUI0 GyHKIM|| 1 02.09.2024
Ha MOHOTOHHOCTb M 3KCTPEMYMBbI

2 [IpuMeHeHue MPOU3BOIHOM K MCCle0BaHUIO0 GyHKIM|| 1 02.09.2024
Ha MOHOTOHHOCTb M 3KCTPEMYMBbI

3 [IpuMeHeHue MPOU3BOIHOM K HCClIeA0BaHUIO GyHKIM|| 1 04.09.2024
Ha MOHOTOHHOCTb M 3KCTPEMYMBbI

4 [Ipumenenne mpou3BOHOM K Hccaen0BaHuIO GyHKIUH|| 1 05.09.2024
Ha MOHOTOHHOCTb M 3KCTPEMYMBbI

5 [Ipumenenne Mpou3BOHOM K Hccaen0BaHUIO GyHKIuUH|| 1 09.09.2024
Ha MOHOTOHHOCTb M 3KCTPEMYMBbI

6 [Ipumenenne mpou3BOIHOM K Hccaen0BaHuIO GyHKIUH|| 1 09.09.2024
Ha MOHOTOHHOCTb M 3KCTPEMYMBbI

7 Haxosxnenve HanboJbIero 1 HAMMEHbIIEro 3HadYeHus || 1 11.09.2024
HENpepbIBHON (YHKIIMH Ha OTPE3Ke

8 Haxosxnenve HanboIbIero 1 HAMMEHbIIEro 3Ha4YeHus || 1 12.09.2024
HENpephIBHON (YHKIIMH Ha OTPE3Ke

9 Haxosxnenve HanboJbIero 1 HAMMEHbIIEro 3HadYeHus || 1 16.09.2024
HENpepbhIBHON (YHKIIMH HAa OTPE3Ke

10 || HaxoxxneHne HanOOoIbIIIer0 U HANMEHBIIIETO 3HAYeHUS | 1 16.09.2024
HENpepbhIBHON (YHKIIMH HAa OTPE3Ke




11 || Haxoxnenue HanOOJIBIIETO U HAUMEHBIIIETO 3HaYeHu || 1 18.09.2024
HENpephIBHON (YHKIIMH HAa OTPE3Ke

12 || Haxoxnenue HanOOJIBIIETO U HAUMEHBIIIETO 3HaYeHus || 1 19.09.2024
HENpephIBHON (QYHKIIMH Ha OTPE3Ke

13 | I[IpumeHeHue NPOU3BOIHON I HAXOXKICHUSA 1 23.09.2024
HAWJTy4IIIEeTO PEeIICHUs B MPUKIAIHBIX 3a/1a4ax

14 | IIpumeHeHUE NPOU3BOIHON I HAXOXKICHUSA 1 23.09.2024
HAWJTY4IIIEeTO PEIICHUs B MPUKIAIHBIX 3a/1a4ax

15 | IIpumeHeHure MPOU3BOHON JIsI OTIPEACIICHUS 1 25.09.2024
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO
dbopmyIo uinu rpagpukom

16 | IIpumeHeHue MPOU3BOIHON JIsSl OTIPEACIICHUS 1 26.09.2024
CKOPOCTH U YCKOPEHUS Mpoliecca, 3aJaHHOTO
dbopmyoit unmu rpaduKom

17 || Kommo3uius QyHKIHiA 1 30.09.2024

18 || Kommo3unus GyHKInii 1 30.09.2024

19 || Kommosurus GyHKmii 1 02.10.2024

20 || I'eomeTpuueckue 00pa3sl ypaBHEHUN Ha 1 03.10.2024
KOOPJAMHATHOM MJIOCKOCTH

21 || 'eomeTrpuueckue oOpa3bl ypaBHEHUN Ha 1 07.10.2024
KOOPJAWHATHOM TNIOCKOCTH

22 || KontponbHas pabota: "UccrenoBanue QpyHKIMIA ¢ 1 07.10.2024

MOMOIIBIO MPOU3BOAHOMN"




23 | IlepBooOpa3Hasi, OCHOBHOE CBOMCTBO NEPBOOOPA3HBIX 09.10.2024

24 | TlepBooOpa3Hbie anemMeHTapHbIX GyHKIm. [IpaBuna 10.10.2024
HAXOXKJEHUs TEPBOOOPa3HBIX

25 | IlepBooOpa3zHbie anemeHTapHbIX GyHKmi. [IpaBuna 14.10.2024
HAXOXKJEHUs TEPBOOOPa3HbIX

26 || UuaTerpan. 'eomeTpruyecKrii CMBICT HHTETpalIa 14.10.2024

27 || Boruncnenue onpenenéHHOro HHTErpaia no Gopmyse 16.10.2024
Herorona-JleitOuuna

28 || Brruncnenue onpenenéHHOro HHTErpaia no Gopmyse 17.10.2024
Herorona-JleitOuuna

29 || IlpumeHeHre HHTErpaia sl HaX0XKACHUS TUIONa1en 21.10.2024
IUIOCKUX UTYD

30 || [IpumeHneHnne uHTETpAIa ISl HAXOKICHHS 00BEMOB 21.10.2024
T€OMETPUYECKHX TEN

31 | Ilpumeps pemenuit nudpepeHnanbHbIX YpaBHEHUN 23.10.2024

32 | Ilpumeps pemenuit nudpepeHuanbHbIX YpaBHEHUN 24.10.2024

33 | MaremMatuyeckoe MOAEIMPOBAHUE PEATTBHBIX 04.11.2024
MPOLIECCOB € MOMOIIBIO TU(PPEepeHITHATbHBIX
YpaBHEHUM

34 || KontponbHas padota: "IlepBooOpaszHast u uHterpai’” 04.11.2024

35 || Tpuronomerpuueckue GyHKIIUH, UX CBOHCTBA U 06.11.2024

rpaduku




36 | Tpuronomerpuueckue GyHKIIUH, UX CBOHCTBA U 1 07.11.2024
rpaduku

37 || TpuronoMmerpuueckue GyHKIIUH, UX CBONCTBA U 1 11.11.2024
rpaduku

38 || Tpuronomerpuueckue GyHKIIUH, UX CBONCTBA U 1 11.11.2024
rpaduku

39 || Tpuronomerpuueckue GyHKIIUH, UX CBOHCTBA U 1 13.11.2024
rpaduku

40 | OtGop KOpHEHN TPUTOHOMETPUUECKUX YPABHEHUN C 1 14.11.2024
MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH

41 | OtGop KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1 18.11.2024
MOMOILbIO TPUTOHOMETPUYECKON OKPYKHOCTH

42 | Ot0Gop KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1 18.11.2024
MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH

43 | Ot0op KOpHEH TPUTOHOMETPUUECKUX YPABHEHUH C 1 20.11.2024
MOMOIIbIO TPUTOHOMETPUYECKON OKPYKHOCTH

44 || PemieHue TpPUTOHOMETPUUECKUX HEPABEHCTB 1 21.11.2024

45 | PelieHue TpUrOHOMETPUUYECKUX HEPABEHCTB 1 25.11.2024

46 | Perienue TpUrOHOMETPUUYECKUX HEPABEHCTB 1 25.11.2024

47 || PelieHne TpUrOHOMETPUUECKUX HEPABEHCTB 1 27.11.2024

48 | KontpoawHas padorta: "I'paduku 1 28.11.2024

TPUTOHOMETPUUECKUX (PYHKIUH.
Tpuronomerpuieckue HepaBeHCTBA"




49 || OCHOBHBIE METO/Ibl PELICHUS NTOKA3aTEIbHBIX 02.12.2024
HEPABEHCTB

50 | OcHOBHBIE METO/BI PEIIECHUS TTOKA3ATEIBHBIX 02.12.2024
HEPABEHCTB

51 | OcHOBHBIE METO/BI PEIICHUS TTOKA3ATEIBHBIX 04.12.2024
HEPaBEHCTB

52 | OCHOBHBIE METOJIbI PEIICHUS TTOKA3ATEIBHBIX 05.12.2024
HEPaBEHCTB

53 || OcHOBHBIEC METO/IbI PEIICHUS JIOTapUOMUIECKUX 09.12.2024
HEPaBEHCTB

54 || OcHOBHBIEC METO/IbI PEIICHUS JIOTapUDMUIECKUX 09.12.2024
HEPaBEHCTB

55 || OcHOBHBIEC METO/IbI PEIICHUS JIOTApUOMUIECKUX 11.12.2024
HEPaBEHCTB

56 || OcHOBHBIEC METO/IbI PEIICHUS JIOTapUDMUIECKUX 12.12.2024
HEPaBEHCTB

57 || OcHOBHBIE METO/IbI PEIICHUS] UPPAITMOHATBHBIX 16.12.2024
HEPaBEHCTB

58 || OcHOBHBIE METO/IbI PEIICHUS] UPPAITUOHATBHBIX 16.12.2024
HEPaBEHCTB

59 || OcHOBHBIE METO/IbI PEIICHUS] UPPAITTOHATBHBIX 18.12.2024
HEPaBEHCTB

60 | OcHOBHbBIE METO/IbI PEIICHUS] UPPAITUOHATBHBIX 19.12.2024




HCPABCHCTB

61 | I'paduueckue MeTOIbI pEIICHUSI UPPAITUOHATBHBIX 23.12.2024
ypaBHEHUI

62 | I'padpuueckue METOIbI PEIICHUS] UPPAITMOHATBHBIX 23.12.2024
YpaBHEHUU

63 | I'paduueckue MeTobl peIIeHUs MOKa3aTeIbHBIX 25.12.2024
YpaBHEHUU

64 | I'paduueckue METOMBI PEIICHUS TMOKA3aTEIbHBIX 26.12.2024
HEPaBEHCTB

65 | I'paduueckue MeTOIbI pelIeHUsT JOTrapuOMUIECKUX 09.01.2025
YpaBHEHUU

66 || I'paduueckue MeTobI pemeHns JorapuhMUIECKIX 13.01.2025
HEPaBEHCTB

67 | I'paduueckne METOABI peLICHHS TOTapHU(PMUIECKIX 13.01.2025
HEPaBEHCTB

68 || ['paduueckue METOIBI peIIeHUS TTOKA3aTEIIbHBIX U 15.01.2025
Jorapu(pMUYECKUX ypaBHEHUIN

69 || I'paduueckue METOBI peIIeHUs TOKA3aTEIIbHBIX U 16.01.2025
Jorapu(pMUUECKUX ypaBHEHUIN

70 || I'paduaeckue METONBI peIICHUS TOKA3aTEIIbHBIX U 20.01.2025
JorapuMUYECKUX HEPABEHCTB

71 | I'paduueckure METOABI peUICHHsI TOKA3aTEIbHBIX U 20.01.2025

JorapuMUYECKUX HEPABEHCTB




72 || KoutponbHas padota: "MppannoHanbHblie, 22.01.2025
noKa3aTelbHbIE U JJorapuMUuecKkre HepaBeHCcTBa"

73 || KomruiekcHble yncia. Anredpanyeckas u 23.01.2025
TpUTOHOMETpHUECKasi (POPMBI 3aIMHCH KOMIUIEKCHOTO
yucna

74 || KoMruiekcHble yncia. Anredpanyeckas u 27.01.2025
TpUTOHOMETpHUYECKasi (POPMBI 3aIMUCH KOMIUIEKCHOTO
yucna

75 | Apudmernyeckue onepanyuu ¢ KOMIUIEKCHBIMU 27.01.2025
yucaaMu

76 || ApudmeTndeckue ornepamnnu ¢ KOMIJIEKCHBIMU 29.01.2025
yucaaMu

77 || 300paxeHrne KOMIUICKCHBIX YHCEI Ha KOOPIUHATHOM 30.01.2025
IJIOCKOCTH

78 || 300paxeHre KOMIUICKCHBIX YHCE Ha KOOPIUHATHOM 03.02.2025
IJIOCKOCTH

79 | ®opmyna Myaspa. KopHu n-oii cTenenu us3 03.02.2025
KOMILJIEKCHOT'O YuCJa

80 | ®opmyna Myaspa. KopHu n-oii cteneHu u3 05.02.2025
KOMITJIEKCHOT'O YuCJa

81 | IIpumeHeHne KOMIIEKCHBIX YUCEIT JJIs1 PEeLICHUS 06.02.2025
(bU3NYECKUX U TEOMETPUUYECKUX 3a]1a4

82 || KonTposbHas padora: "KommiekcHsie uncna 10.02.2025




83 || HarypasnbHbi€ U 1I€JIbIE YnCIia 1 10.02.2025

84 | HarypasnbHbi€ U 1LI€JIbIE YHCIIa 1 12.02.2025

85 || [IpumeHeHue TNPU3HAKOB JICIUMOCTH LIEJIBIX YUCEI 1 13.02.2025

86 | IIpuMeHeHHe NPU3HAKOB JETUMOCTH LIEJIBIX YUCENT 1 17.02.2025

87 | IlpuMeHeHre NPHU3HAKOB JEIMMOCTH LIEJIbIX YUCEI: 1 17.02.2025
HOJIl u HOK

88 | IIpuMeHeHre NPHU3HAKOB JEIMMOCTH LIEJIBIX YUCEI: 1 19.02.2025
HOJ/I u HOK

89 | IIpuMeHeHrEe NPHU3HAKOB JEIMMOCTH LIEJIBIX YUCEI: 1 20.02.2025
OCTAaTKH 11O MOZYJIO

90 | IIpuMeHeHME NPU3HAKOB JCIMMOCTH LIEJBIX YHUCEII: 1 24.02.2025
OCTAaTKH 11O MOZYJIO

91 | IlpumMeHeHME NPU3HAKOB ICIMMOCTH LIEJIBIX YHUCEII: 1 24.02.2025
anroput™ EBKnuia aJist peiieHus 3a/1ad B LEJbIX
yucaax

92 | KontponbHas pabota: "Teopus menbix uncemn" 1 26.02.2025

93 | Cucrema U COBOKYITHOCTh ypaBHeHU. PaBHOCUIIBHBIE | 1 27.02.2025
CHUCTEMBI U CUCTEMBbI-CJIEICTBUS

94 | Cucrema U COBOKYITHOCTh ypaBHeHUW. PaBHOCUIIBbHBIE | 1 03.03.2025
CHUCTEMBI U CUCTEMBbI-CJIEICTBUS

95 | OcHOBHBIE METO/BI PEIIEHUS] CUCTEM U COBOKYITHOCTEH| 1 03.03.2025

palMOHANbHBIX YPABHEHUM




96

OCHOBHBIE METO/IBI PELIECHUS CUCTEM U
COBOKYITHOCTEW HMPPALMOHAIBHBIX YPABHEHUN

05.03.2025

97

OcHOBHBIC MECTOAbI PCIICHUA CUCTEM U COBOKYHHOCTCﬁ

IIOKA3aTEJIbHBIX YPABHEHUN

06.03.2025

98

OcHOBHBIC MCTOAbI PpCHICHNA CUCTEM U COBOKYHHOCTCﬁ

IIOKa3aTCIbHBIX ypaBHCHI/Iﬁ

10.03.2025

99

OCHOBHBIE METO/IbI PELIEHUSI CUCTEM U
COBOKYMHOCTEH JIOrapu(pMUUYECKUX YPABHEHUI

10.03.2025

100

OCHOBHBIE METO/IbI PEIIEHUSI CUCTEM U
COBOKYMHOCTEH JOTapu(pMUUYECKUX YPABHEHUI

12.03.2025

101

[IpumMeHeHure cucTeM K PEeIIeHUI0 MaTEMATHYECKUX
3a/1a4 ¥ 3a]1a4 U3 pa3IMuHbIX 00JIacTel HayKu U
peabHOM KU3HU, HHTEPIIPETAIUS TOJTYYSHHBIX
pE3yJIbTATOB

13.03.2025

102

[IpuMeHeHne CUCTEM K PEIICHUI0 MaTEMAaTUYECKUX
3a/1a4 U 3a/1a4 U3 pa3IuvYHbIX 00JacTeil HAyKU U
peanbHON XKU3HHU, UHTEPIIPETALMS TIOJTyYEHHBIX
pe3yJIbTaTOB

17.03.2025

103

[IpuMeHeHre HEepaBEHCTB K PELIEHUIO
MaTEeMaTUYECKUX 3a]a4 U 3a7a4 U3 pa3InyHbIX

oOJacTeil HayKu U pealbHOM JKU3HH, MHTEPIIPETALIHS

INOJYYCHHEIX PE3YJIbTAaTOB

17.03.2025

104

Kontponbnas pabota: "Cuctemsl parlmoOHAIBHBIX,
UppalMOHaIbHBIX MMOKA3aTEeIbHBIX U

19.03.2025




Jorapu(pMUUECKUX ypaBHEHHM"

105 | PaupoHasibHBIE ypaBHEHUA C HapaMeTpamMu 1 20.03.2025
106 | PannoHasibHBIE HEPABEHCTBA C MMapamMeTpaMmu 1 31.03.2025
107 || PatimoHaIbHbBIE CUCTEMBI C ITaApaMETPaAMH 1 31.03.2025
108 | UppaumoHalibHble YpaBHEHHsI, HEPABEHCTBA C 1 02.04.2025
napameTpamu
109 | UppaimoHaibHbIE CUCTEMBI C ITapaMeTpamMu 1 03.04.2025
110 | IToka3aTenbHbIE YpaBHEHUS, HEPABEHCTBA C 1 07.04.2025
napameTpamu
111 || IToka3arenbHbIE CUCTEMBI C TTApaMETPaAMU 1 07.04.2025
112 || Jlorapudmudeckue ypaBHEHHS, HEpABEHCTBA C 1 09.04.2025
napameTpamu
113 || Jlorapudpmudeckue CUCTEMBI C TapaMeTpaMu 1 10.04.2025
114 || TpuroHoMeTpHUYECKUE YPABHEHHUSI C TapaMeTpaMu 1 14.04.2025
115 || TpuroHoMeTprYECKUE HEPABEHCTBA C MapaMeTpaMu 1 14.04.2025
116 | TpuroHOMETPUYECKUE CHCTEMBI C TApAMETPAMHU 1 16.04.2025
117 | ITocTtpoeHue u ucciaeq0BaHUE MATEMATUUYECKHUX 1 17.04.2025
MOJIEJIEN PEATTbHBIX CUTYAlMK C IOMOILBIO YPABHEHUMN
C mapameTpamu
118 | ITocTpoeHue u ucciaeg0BaHUE MATEMATUUYECKHUX 1 21.04.2025

MOJENEN PEAIBHBIX CUTYalluH C IIOMOIIBIO CUCTEM
YPaBHEHUM C mapamerpamu




119 | ITocTpoeHue u ucciaeq0OBaHUE MATEMATUYECKHUX 21.04.2025
MOJIEJIEN peaIbHBIX CUTYaAIlUM C MOMOIIBIO CUCTEM
YPaBHEHUH C mapamerpamu

120 | KontponbHas pabota: "3anauu ¢ napamerpamu’ 23.04.2025

121 | IToBTOpeHue, 06001IEHNE, CHCTEMATU3AIUs 3HAHU: 24.04.2025
"VpaBuenus"

122 || TToBTOpeHue, 06001IeHNEe, CUCTEMAaTU3aIUs 3HAHUH: 28.04.2025
"VpaBuenus"

123 || TToBTOpeHue, 06001IeHNEe, CUCTEMAaTU3aIUs 3HAHUH: 28.04.2025
"VpaBuenus. CuctemMbl ypaBHEHUN"

124 || TToBTOpeHue, 06001IEHNE, CHCTEMAaTU3aIUs 3HAHUH: 30.04.2025
"HepaBencrtna"

125 || TToBTOpeHue, 06001IeHNEe, CHCTEMAaTU3aIUs 3HAHUH: 05.05.2025
"HepaBencrtna"

126 || TToBTOpeHue, 06001IEHNE, CHCTEMAaTU3AIUs 3HAHUH: 05.05.2025
"HepaBencrtna"

127 || [ToBTOpeHue, 0000IIEHUE, CHCTEMAaTH3allMs 3HAHUI: 07.05.2025
"IIpou3BoaHas u €€ npuMeHeHue"

128 | TloBTOpenue, 00001IEHUE, CHCTEMATH3aIUs 3HAHUI: 12.05.2025
"IIpousBoaHas u €€ npuMeHeHue"

129 | IloBTOpenue, 00001IEHUE, CUCTEMAaTH3aIUs 3HAHUI: 12.05.2025
"IIpou3BoaHas u €€ npuMeHeHue"

130 | IloBTOpenue, 00001IEHUE, CUCTEMATH3aIUs 3HAHUI: 14.05.2025




"MuTerpan u ero npuMeHeHue"

131 IToBTOpeHue, 0600IIEHNE, CHCTEMATH3AIUs 3HAHU: 1 15.05.2025
"®yHkuun'"

132 || TToBTOpeHue, 06001IeHNEe, CUCTEMAaTU3aIUsl 3HAHU: 1 19.05.2025
"®yHkuun'"

133 || IToBTOpeHue, 06001IeHNEe, CHCTEMAaTH3aIUs 3HAHUH: 1 19.05.2025
"®yHkuun"

134 || UToroBast KOHTpOJIbHAsI paboTa 1 1 21.05.2025

135 | Utorosast KoHTpoOJbHAs paboTa 1 1 22.05.2025

136 | IloBTOpenue, 00001IEHNE, CHCTEMATH3aIUs 3HAHUI 1 26.05.2025

OBHIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 136 10







YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Maremartuka. Anrebpa 1 Hauaja MaTeMaTHYECKOT0 aHAJIN3a; YTIIIyOJIeHHOE
obyuenwue, 11 xkmacc/ Mepamsik A.I'., Homuposckuii JI.A., [TomsikoB B.M.; mox
penakuueit [logonbckoro B.E., O011ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
N3narensckuii nentp « BEHTAHA-I'PA®»; AkiinoHEepHOE 00I1IECTBO
«M3narenbctBo «IIpocBemeHue)

* Maremaruka. Anrebpa v Hayajia MaTeMaTHIECKOT0 aHAIN3a; YIIIyOJIeHHOE
obyuenue, 10 xkmacc/ Mep3nsak A.I'., Homuposckuii I.A., [lonskos B.M.; nmox
penakuueit [logonbckoro B.E., O011ecTBO ¢ OrpaHUYE€HHON OTBETCTBEHHOCTHIO
N3narensckuii ientp « BEHTAHA-I'PA®»; AkiinoHEpHOE 00I1IECTBO

«3marensctBO «lIpocBemienre»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

Anrebpa n Hayajga MaTeMaTUYECKOro aHaau3a. Y IiIyOJIeHHbIN ypoBeHb. 10 knacc.
MeTtoauueckoe nmocodue 21069 aBropsi: byniko Enena Bnagumuposna, Craprmii
Benymuid pegaktop Llenrpa ¢pusznko-maTemaTudeckoro oopazoBanus, Mep3isk
Apxkanuii I'puropsesuy, Ilononckuit Buranuit bopucosuu, Axup Muxann
CeMeHOBHY, yUUTENIb MAaTEMATUKH, aBTOP Y4EOHUKOB U y4EOHO-METOJUYECKUX

1mocoOuii Mo MaTeMaTuKe



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET
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