


MNOACHUTEJBHASA 3AIINCKA

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 JaHHOro ydeOHOro Kypca oOydaroIMecs OBJAJIE€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 TEHICHUUN 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 KOHKpETU3alMio, a0CTparupoBaHUWE M aHaJIoruio, (opmupyer
KpEaTUBHOE U KPUTHUECKOE MBIIIUICHHUE.

B xone usyueHus yueOHOro kypca «Asredpa M Hayajla MAaTeMaTHYECKOIO
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
NESATEIIbHOCTH, TpeOYIoLEed MpPOJOJDKUTENIBHON  KOHLUEHTPAllMM  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



COJICPKATEITHbHO-METOINICCKIE JIMHUU W3YYalOTCs Ha MPOTSHDKEHUW JBYX JIET
oOy4yeHHsT Ha YpOBHE CpeaHero o01mero oOpa3oBaHMs, €CTECTBEHHO JOTIOTHSS
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 MATEMAaTHUECKUM aIlllapaToM, Y HUX MOCIEI0BATEILHO (GOPMHUPYETCS U
COBEpILICHCTBYETCSI yYMEHHUE CTPOMTh MAaTEMaTHUYECKYH) MOJIENb PeaJbHOM
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 cpemnero o0miero
oOpa3oBaHusi 0coboe BHHUMaHue ynensieTcss  (OPMUPOBAHUIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHH, BKJIIOYAIONIMX B CE0S MCIOJIh30BAHUE PA3TMYHBIX
dopM 3ammMcH 4YMCIa, YMEHHUE JelaTh NPUKUIKY, BBIMOJHATH HPUOINKEHHBIC
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 HCIIOJIB3YIOTCS MPH
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 U TPUTOHOMETPUYECKHX BBIPAXKEHHUM, a TaKKe BBIPAXKECHUH,
CoJlepKallluX CTelneHu M Jjorapudmbl. brnarogaps u3yueHuro anreOpandecKkoro
MaTepuansa NPOUCXOJMUT  JaJbHEWIIEee 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 3aAET MOCIEA0BATEIBHOCTh U3YUYEeHHs MaTepuaia. M3yueHne cTerneHHou,
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 3Toi cojJepKaTeIbHOW JTUHUU HAIICJICH Ha Pa3BUTHE YMEHUM
Y HaBBIKOB, 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 KPYT KaKk MaTEeMAaTUYECKUX, TaK U NMPUKIATAHBIX 3a]ad,
JOCTYIMHBIX OOYyYaIOIIMUMCS, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauky CIOXHBIX (QYHKIMHA, ONPENEeNATh HMX HAUOONbIIME W HAUMEHBIINE
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-I)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTE€MaTU4YECKOIrO
aHajgu3a CIIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OpPMaIbHO-JIOTHYECKOTO U
KPEaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU paClo3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHUKE M HCKyccTBe. OOywaroluecs y3HaIOT O



BBIJIAIONUXCSI PEe3ybTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTenbHO-METOANYECKass TUHUS «MHOXKeCTBa | JIOTHKa)» BKIIIOYACT B
ce0si DJIEMEHTbl TEOPUM MHOXKECTB W MATEMAaTHYECKOM JOTMKU. TeopeThko-
MHO>KECTBEHHBIE MPECTABICHUS TPOHU3BIBAIOT BECh KypC IKOJIBHON MaTeMaTHUKU
U TpeiaraloT HamOoJee YHUBEPCAIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/eiibl
MaTeMaTUKH H €€ TPUIOKEHWN, OHM CBS3BIBAIOT pa3HbIE MaTEMaTHYECKUE
JTUCIUIUIMHBI W WX TIPUWIOKEHUS B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOYyYaromieMycsi TMOHHMaTh TEOPETUKO-MHOXKECTBEHHBIA SI3BIK
COBPEMEHHOM MaTE€MaTHUKH M HCIOJb30BaTh €ro JJid BBIPAKEHUS CBOMX MBICIIEH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT IpU3HATh
CBOICTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CIlIEZJOBAaHHE OIpPEACIEHHBIM
IpaBWJIiaM  TOCTPOEHUS  JOKA3aTeNbCTB.  3HAKOMCTBO C  DJIEMEHTaMHU
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 (HOPMHUPOBAHUIO HABBIKOB IOCTPOEHUS MOJENEH peabHBIX
CUTyallud, MCCIENOBAaHUS ATUX MOJENed C TMOMOINBIO 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 kmacce — 136 yacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pauvonansubie uncna. OOBIKHOBEHHBIE M JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld ¥ NPOLEHTOB ISt
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINUHbIX OTPACel 3HAHUW U PEaJbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuMoHanbHBIE W UPPALMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  omnepanuu € JACUCTBUTEIbHBIMU  4UCIaMd.  Moayinb
JEWCTBUTEIBLHOIO YKCIIa U ero cBoicTBa. [IpubmmkEHHbIE BRIYMCIICHUS, MTPaBUIa
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.

ApudmeTnueckuii KOpeHb HaTypaJIbHOM CTENEHHU U €r0 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 apryMeHTa. ApPKCHHYC,
apKKOCUHYC M ApKTAaHIE€HC YUCJIOBOTO 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
MHOIO4YJIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMHA
kodpdunnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUCIOBBIX 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 ypaBHECHUH.

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobpasoBanue

TPUTOHOMETPUUECKHUX BbIpaKEHU . PelieHre TpuroHoMeTpruiecKux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUN CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAUYCHMS, IPUMEHEHUE OIPEACIIUTENS I pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33aa4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHEHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHIL U ONPEIETUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJEJEN PEANbHOM CHUTyallMd 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. B3aumHO o00paTHbIe (QYHKIHH.
Komnosunus ¢ynkuuit. 'paduk dyHkiuu. DiemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB GyHKIIUH.

OobnacTh ompenenaeHus U MHOXECTBO 3HaueHUil pynkumu. Hymm Qyskumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THBIe (yHKIUH. [lepuoanueckue
byaknun. [IpoMexyTkn MOHOTOHHOCTH (PYHKIIMUA. MaKCUMyMbl ¥ MHHHMYMBI
¢dbynkuuu. Hanboubliiee u HauMeHblee 3HauyeHus: QyHKIMKY Ha POMEXYTKE.

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

CrenenHas pyHKIMS C HATypaldbHBIM M LENbIM Moka3areneM. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (YyHKIMH OOpaTHOM
CTEIIEHU C HATypaJIbHbIM IT0KA3aTEJIEM.

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

TpuronomeTpuyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHUX
(GyHKUIUNA YUCIOBOTO apryMEHTA.

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

Hauana MaTeMaTH4eCcKOro aHaJIN3a

[TocaenoBaTenbHOCTH, CHOCOOBI 3amaHUsl IIOCJIEAOBATEILHOCTEH. MeTon
MaTeMaTH4YECKON 15030187 911%17 8 MoOHOTOHHBIE u OTpaHUYCHHBIE
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHMKHOBEHUS MAaTEMaTUYECKOTO aHalIM3a Kak
aHaJin3a OECKOHEUHO MaJIbIX.

ApudmeTnueckas 1 reOMETpHUECcKas Mporpeccuu. beckoHeuHo yObIBaromas
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO YOBIBAIOLIEH reOMEeTpHUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHMAIIbHBIN pocT. Hucno €. @opmylia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TIPOTrPECcCUH I PEIICHUS pealbHbIX 3aaad
IPUKJIAJHOTO XapakTepa.



HemnpepriBHble (yHKIME W WX CBOWCTBA. TOYKH pa3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkuuil. CBoicTBa (QYHKIMH HENPEPHIBHBIX HAa OTpe3ke. Meron
VMHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HEMPEPBIBHBIX
(GyHKIMI 17151 penieHus 3a1a4.

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

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

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 APYTHX
y4eOHBIX MTPEIMETOB.

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

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBI YPOBEHb) HA VYPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKOMN MTO3UIIMK 00YUAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'O0  4J€HAa  POCCUHCKOTO oOmecTa,  MpEACTaBICHUE O
MaTEMaTUYECKUX OCHOBAaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD, SBIICHUMA,
NpoIEeAYp TPaKIAHCKOro oOIIecTBa (BBIOOPHI, OMNPOCHI M JIPYTroe), yMEHHE
B3aUMOJICCTBOBATh C COUUAIBHBIMA WHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSIMHA 1 HA3HAUYCHUEM;

2) NIaTPHOTHYECKOT0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKTAHCKON HICHTUYHOCTH, YBAKCHUS K
MPONUIOMY M HACTOSIIIEMY POCCUMCKOM MaTE€MaTHKH, IIEHHOCTHOE OTHOIIECHUE K
JIOCTUKEHUAM POCCUUCKUX MATEMATUKOB U POCCUUCKON MAaTEMaTUYECKON IIKOJIbI,
WCIIOJIb30BAaHUE ATUX JOCTIDKCHHH B JAPYTMX HayKax, TEXHOJOTHSX, cdepax
SKOHOMMUKH;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

OCO3HaHME JYXOBHBIX IIEHHOCTEH POCCHUMCKOTO Hapoja, chOpMHUPOBAHHOCTH
HPABCTBEHHOI'0 CO3HAHUS, 3TMYECKOTO IMOBEJCHHUS, CBSI3aHHOIO C MPAKTUUYECKUM



IIPUMEHEHUEM JOCTH)KEHUNM HAyKM M JEATENIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMYMBOTO Oy IyIIEro;

4) 3¢TeTUYeCKOT0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIOYAs 3CTETUKY MaTEMaTHYECKUX
3aKOHOMEpPHOCTEHN, 00BEKTOB, 3ajla4, peUIeHUl, paccy AeH!, BOCOPUUMYHUBOCTD
K MaTeMaTHYECKUM acleKTaM Pa3jJu4HbIX BUJOB UCKYCCTBA;

S) pu3u4ecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATH MaTeMaTHYeCKUE 3HAaHUS B
MHTEpecax 310pOBOro 1 0€30MacHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIEHUE K
CBOEMY 3JI0pOBbIO (30pOBOE MUTaHUE, COAIAHCUPOBAHHBIN PEXKUM 3aHATUNA U
OTJIbIXa, PEryJsipHasi pu3ndecKasi akTUBHOCTh), (PU3MUECKOe COBEPUICHCTBOBAHHE
IIPU 3aHATUAX CHOPTUBHO-03J0POBUTEIBHOM IEATEIbHOCTBIO;

6) TPy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTh K TpYyIy, OCO3HAaHUE IIEHHOCTU TPYAOIIO0Us, HHTEpec K
pa3nuuHbiM  chepaM  MpodecCHOHAIBHON  JNEATENbHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ NPUIOKEHUSIMH, YMEHHE COBEpPIIATh OCO3HAHHBIM BBIOOP
Oynymedd mnpodeccurt u pealn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IUIAHBI,
FOTOBHOCTh M CHOCOOHOCTH K  MaTeMaTH4YeCKOMY  OOpa3oBaHUIO W
caM0oOoOpa30BaHUIO Ha TMPOTSHKEHUM BCEW JKU3HU, TOTOBHOCTh K AKTHBHOMY
YYaCTHIO B PEIICHUU MTPAKTHUECKUX 3a]1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JIOrH4e€CKOro BOCIIMTAHMS:

c(hOPMUPOBAHHOCTh  DKOJIOTMYECKOM  KYJIbTYpPhl, TNOHUMAHUE BIMSIHUS
COLMAJIbHO-DKOHOMUYECKUX IPOLECCOB HA COCTOSIHUE MPUPOJHONW M COLMAIBHOU
Cpelnbl, 0CO3HAHUE II100ATBHOTO XapaKTepa SKOJIOTHUECKUX POo0IeM, OpueHTalus
Ha TPUMEHEHHE MaTeMaTHYeCKUX 3HaHWM /i1 peumeHus 3axad B oljacTu
OKpY’Kalollled Cpeapl, [UIAHUPOBAHUE IIOCTYNIKOB M OLEHKH HUX BO3MOXHBIX
MOCJIEACTBUN IUISI OKPYKAIOIIENU CPEBI;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(OpMUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH ©  OOIIECTBEHHOW  MPAKTUKH, IMOHUMAaHUE
MaTeMaTHYeCKON HayKH Kak cQepbl 4YeIOBEYECKON MAesITeNbHOCTH, ITaloB €€
pa3BUTHUS W 3HAYUMOCTH JUIsl DPa3BUTUS LMBUJIM3ALWW, OBJIAJICHUE S3BIKOM
MaTeMaTUKU W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM ITO3HAHUS MHpA,
TOTOBHOCTh OCYILECTBIIATh IPOEKTHYK0 M HCCIEI0BATEIbCKYIO JIESTEIBHOCTD
WHMBUAYAJIHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
Ba3oBble Jjornueckue A1eicTBUA:



BBISIBJISITH M XapaKTEpPU30BaTh CYIIECTBEHHbIC NMPU3HAKH MAaTeMaTUYECKUX
OOBEKTOB, TMOHSTHHA, OTHOLIEHUN MEXAYy MOHATHAMH, (POPMYyIUPOBATH
oTpesieNieHus] MOHATUH, YCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAIINH,
OCHOBaHUs AJi1 0000LEHUS U CPAaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAJIN3a;

BOCIIPUHUMATh,  (OPMYyJIUPOBATb U  NPeoOpa3oBBIBATE  CYXKJEHUS:
yTBEpUTENIbHbIE U OTPUIIATENbHbIEC, €IUHIUYHbIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISIBJISITH MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3H U MPOTHBOPEUHS
B (pakTax, JaHHBIX, HAOIIOJECHUAX W YTBEPKACHUAX, IpeularaTb KpUTEpUU IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U IPOTUBOPEUUH;

JieN1aTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX MU
VWHIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3AKIIOUEHUN 110 aHAJIOTHH;

POBOJANTH CAMOCTOSTEIBHO J10Ka3aTeIbCTBA MATEMATHUECKUX YTBEPKACHUM
(IpsiMbIE U OT MMPOTUBHOTI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOJIUTh IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CYKJICHUS U BBIBObI;

BbIOUpaTh cmoco0 pelmieHuss ydeOHOW 3amayu  (CpaBHUBATh HECKOJIBKO
BapMAHTOB  pEUICHHs, BbIOMpaTh HamOojee MOAXOMAUIMH ¢ Y4EToM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Bba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

UCIIOJIb30BaTh BONPOCHI KaK MCCIEAOBATEIbCKUNA HHCTPYMEHT IO3HAHMUS,
dbopMynupoBaTh  BONPOCH,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOieMmy,
yCTaHaBIMBAaTh MCKOMOE W JaHHOE, (pOpMHpOBaTH TMIOTE3Yy, apryMEHTHPOBATH
CBOIO TO3UIIMIO, MHEHUE;

IPOBOANUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
[0 YCTAHOBJICHHIO OCOOEHHOCTEN MaTEMaTUUECKOro 00bEKTa, SIBIEHUSI, IpoIiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXKTy OOBEKTaMH, SBICHUSIMH, MPOLIECCAMU;

CaMOCTOSITENIbHO (OPMYIUPOBATh OOOOIIEHUS W BHIBOJABI O pe3yjbTaTam
OPOBEAEHHOIO  HAONIOAECHMS, HCCIENOBAaHUSA, OLICHMBAThb  JIOCTOBEPHOCTH
IIOJIyYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000ILEHNUN;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpoLlecca, a TaKkKe BbBIABUTATD
IPENOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBHUSX.

Pabora ¢ unopmanmeii:

BBISABJIATH Je(UIUTH MHPOPMALIMH, JaHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOIPOC U JUIsl pELIeHUs 3a/1a4H;

BbIOMpaTh MH(POPMAILIMIO U3 UCTOYHUKOB Pa3IMYHbIX THIOB, aHAIU3UPOBATH,
CHUCTEeMAaTU3UPOBATh U HWHTEPIPETHPOBATH WH(GOPMAIMIO PA3TUYHBIX BHUAOB U
(GopM npeacTaBIEHNUS;

CTPYKTYypUpOBaTh HH(OpMAaLNIO, MPEACTABIATh €€ B PA3NUUYHBIX (opMax,
WUTIOCTPUPOBATh rpapuuecKy;



OLICHUBATh HaJEXHOCTD uHbOopMaIuu o CaMOCTOSITEIILHO
c(OpMyIIMPOBAHHBIM KPUTEPHUSIM.

KoMMyHHKaTHBHBIE YHHBepPCAJbHbIE YUeOHbIE Tl CTBHSA

Oo0mmenue:

BOCHpI/IHI/IMaTb nu Cl)OpMYJ'IHpOBaTB CY)KI[eHI/IH B COOTBCTCTBHUHU C YCHOBI/IHMI/I 51
HEeaIMU  OOIIEHUs, SICHO, TOYHO, T'PaMOTHO BBIpakaTh CBOIO TOYKY 3pPCHUS B
YCTHBIX W NMHUCBMECHHBIX TEKCTaX, JAaBaTh IOSCHEHHUS IO XOJIy PEIICHHS 3aayH,
KOMMEHTHPOBATH MOJIYYCHHBIH PE3YJIbTAT;

B XOJIe¢ OOCYXXJICHHS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXIAE€MOM TEMBI,
HpO6HeMBI, pemaeMoﬁ 3aga4dd, BbICKA3bIBATb HWACH, HALCJICHHBIC Ha IIOHCK
pEIICHUS, COIMOCTABIATh CBOM CYXKJICHHUS C CYXJICHHSIMH JPYTUX Y4YaCTHHUKOB
nuaiora, oOHapy>KMBaTh Pa3jIM4Me M CXOJCTBO IO3WIHUHA, B KOPPEKTHOU (opme
dbopMyIMpOBaTh PA3HOTIACHS, CBOM BO3PAKCHUS,

HpeI[CTaBJ'IHTB peBYJ'IBTaTbI peHIeHI/IH 3a1a4u, BKCHepI/IMeHTa, HCCIIEAO0OBaHNs,
IPOEKTa, CaMOCTOSTENBHO BBIOMpPATh (OpMAT BBICTYIUIEHHA C Y4YETOM 3ajad
MIPE3EHTAIlMN U 0COOEHHOCTEH ayUTOPHH.

PerynsiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE JelCTBUS

Camoopranusanus:

COCTaBJIATH IJIaH, AJITOPUTM PELICHUS 3a7a4d, BEIOMPATh CIIOCOO pelIeHus ¢
y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBAThH
¥ KOPPEKTUPOBATHh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOU MH(OpMAITUH.

CaMOKOHTPOJIb, SMOIUOHAJIBLHbIA HHTEJIEKT:

BJIAJ€Th  HABBIKAMM  MO3HABATENbHOM  pediekcud KaKk  OCO3HaHUSs
COBEPILIAEMbIX JACHCTBUN M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB, BIAJIETh
croco0aMy CaMOTIPOBEPKH, CAMOKOHTPOJSI TpoIlecca M pe3yibTaTa pelieHUs
MaTeMaTU4YE€CKOM 3a4a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYThH IIPH PEUICHUU 3a/1auH,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, TAHHBIX,
HaWJIEHHBIX OIMMUOOK, BBISIBICHHBIX TPYHOCTEH;

OIICHUBATh COOTBETCTBUE PE3YJIbTATA LIEIH U YCIOBUAM, OOBSICHSITH TPUIHHBI
JOCTIDKCHUSI WU HEIOCTUKEHUSI PE3YJIBTATOB JIESITEIILHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.

CoBmecTHAas1 1eATEJIbHOCTD:

MOHUMATh M MCIOJB30BATh MPEUMYIIECTBA KOMAHAHOW W WHAMBUIYATbHON
paboThl mTpU pemeHuH Y4YeOHBIX 3a7ad4, NTPUHUMATh IIeIh COBMECTHOU
NEATEILHOCTH, TJIAHUPOBATh OPTAHHU3AIMI0 COBMECTHOW pPabOThI, pacrpeneiisTh
BUJIbI paboOT, JOroBapuBaThCs, OOCYXKIATh IMPOIECC M Ppe3ysbTaT paloThI,
0000111aTh MHEHHUS HECKOIBKHX JTIOACH;



y4acTBOBaTh B TPYNMNOBBIX (Gopmax paboThl (00CyxkaeHUs, OOMEH MHEHHIA,
«MO3TOBBIE INTYPMBl» © HWHBIE), BBHINIOJHATh CBOK YacTh pabOThl U
KOOPJIMHUPOBATh CBOW JEHCTBUS C JPYTMMHU YICHAMH KOMAaHJIbI, OIICHUBATH
Ka4yeCTBO CBOETO BKJIaJa B OOIIMH MPOIYKT MO KPUTEPUSIM, CHOPMYITHPOBAHHBIM
y4aCTHUKAMU B3aHMMOCHCTBHSL.

HPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIEAYIOIINE
IpEeIMETHbIE PE3YJIbTaThl MO OTACIbHBIM T€MaM pabouel mporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadasila MaTeMaTUYECKOTO aHATTN3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUpOBaTh MOHATUSIMHU: PALMOHAIBHOE YHUCJIO, OeCKOHeyHas
nepuognuyeckas JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
pallMOHANIbHBIX U ICCTBUTEIIBHBIX YUCEN, MOIYJIb AEHCTBUTEIHHOTO YUCIIA;

OPUMEHATh NPOoOW ¥ TPOILEHTHI I PEIICHHS MNPUKIAIHBIX 3a7ad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pealbHOU KU3HH;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, IPABUJIA OKPYTIIEHUS, IPUKUIKY U
OLIEHKY pPe€3yJIbTaTa BIYUCICHU;

CBOOOJHO OMNEpPUPOBATH TMOHATHEM: CTEINEHb C LEJbIM T0Ka3aTeseM,
WCITOJIB30BATh MOAXOAIIYI0 (hOpMY 3alUCH AEUCTBUTEIBHBIX YMCEN IS PEIICHUS
MPAKTUYECKUX 3a/1a4 U MPEJICTABICHUS JaHHBIX;

CBOOOJIHO OIEpUPOBATh MOHITHEM: apU(PMETUUYECKUNA KOPEHb HATypaJlbHOU
CTEIICHH;

CBOOOJHO ONEpPUPOBATH MOHITUEM: CTETIEHb C PAIlMOHATBHBIM MTOKA3aTEIEM;

CBOOOJTHO OIEPUPOBATh TOHATHSAMU: JorapudM 4YHCiIa, IACCATUYHBIC U
HaTypaJbHbIE JIOTapU(PMBI;

CBOOOJIHO ONEPUPOBATH MOHATUSIMU: CHUHYC, KOCHHYC, TAHT'€HC, KOTAHI€HC
YUCIIOBOTO apryMEHTa;

ONEPUPOBATh MOHSATUAMU: APKCUHYC, APKKOCUHYC M apKTaHT'€HC YHMCJIOBOTO
apryMeHTa.

YpaBHeHUs U HEPABEHCTBA:

CBOOOJITHO OIEpUPOBATh MOHATUSIMU: TOXKAECTBO, YpaBHEHHE, HEPABEHCTBO,
PAaBHOCHUJIbHBIE YPABHEHUS U YPABHEHHUSI-CIIC/ICTBUS, PABHOCUIIbHbIE HEPABEHCTBA,

MPUMEHSTh Pa3JIMUHbIE METOJbl PEIICHUS pPalMOHAIBHBIX UM APOOHO-
pAalMOHAIBHBIX YPAaBHEHUM, IPUMEHATH METOJ HWHTEPBAJIOB JUIsl PELICHHUS
HEPABEHCTB;

CBOOOJIHO OIEpPUPOBATH MOHATUSIMU: MHOTOWIEH OT OJHOW IMEepEMEHHOM,
MHOTOWICH C TeNbIMA KOd(DPUIIMEHTaMU, KOPHM MHOTOYICHA, TPUMEHATH
JIeJIEHWEe MHOTOYJIEHA Ha MHOTOWIEH C OCTaTKoM, TeopeMy be3y u teopemy Buera
JUISL pELIEHUS 3a/1a4;



CBOOOZHO OMEpUpPOBaTh MOHATUAMM: CHUCTEMa JIMHEWHBIX YpaBHEHHIA,
MaTpulla, ONpPENeIUTEIh MaTpPHUIBl 2 X 2 W €ro TeOMETPUYECKUN CMBICI,
UCIIOJIb30BaTh CBOWMCTBA OMpEAeNuTeNss 2 X 2 1 BBIYUCICHUS €ro 3HAYCHHUS,
OPUMEHSTh ONPENEIUTENN [JIsl PELIEHUs CUCTEMbl JIMHEWHBIX YpaBHEHUH,
MOJICJIMPOBATh PEaNbHbIE CUTYallUHd C TIOMOIIBIO CUCTEMbI JIMHEHHBIX YpaBHEHUM,
UCCIIEIOBaTh IMOCTPOCHHBIE MOJEIM C MOMOULIBI0 MaTpUIl U ONpEAeNIUTENeH,
WHTEPIPETUPOBATH TOJYUCHHBIN PE3yJIbTAT;

UCIIOJIb30BaTh CBOMCTBA JIEWCTBHM C KOpHSAMHU [IJisi MpeoOpa3oBaHUs
BBIPAKCHUM,

BBITNIOJIHATH MPE0Opa30BaHMs YHCIOBBIX BBIPAXKEHUH, COJIEpKAIIUX CTENEHHU C
palroHaIbHBIM MIOKa3aTelIeM;

UCIOJIb30BaTh CBOICTBa aorapudmoB 1S npeodpazoBaHus
Jorapu(pMUUYECKUX BBIPAKECHUI;

CBOOOJIHO ONEPUPOBATH MOHATHSMU: HppallMOHANbHBIC, MOKa3aTeIbHbIE WU
Jorapu(pMuyUecKre ypaBHEHHUS, HAXOAUTh UX PEIICHUS C TTOMOIIbIO PAaBHOCUIIBHBIX
NEPEXO0/I0B HIIM OCYIIECTBIISS TPOBEPKY KOPHEH;

IPUMEHATh OCHOBHBIE TPUTOHOMETpHUEcKrue (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKEHUI;

CBOOOJTHO OMNEPUPOBATH TOHATUEM: TPUTOHOMETPUYECKOE YpaBHEHUE,
OPUMEHATh  HEoOXoaumble  (HOPMYJBI  JJiE  PEIICHWS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUECKUX YPABHEHU;

MOJICIMPOBaTh peajbHblEe CUTyallMd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIDOKEHMSI, YpaBHEHMsS, HEPABEHCTBA [0 YCJIOBHMIO 3aJayd, MCCIIeI0BaTh
MOCTPOEHHBIE MOJIEH C UCIIOIb30BAHUEM alllapaTa anreopsbl.

DOyHKuMU U rpadpuKu:

CBOOOJHO OMEpPUPOBATH MOHATHAMU: (QYHKIUS, CIOCOOBI 3a7aHus QyHKIUH,
B3aUMHO O0OpaTHble (PYHKUIMHM, Kommo3unus ¢GyHKIUH, Tpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTapHbIE MpeoOpazoBanus rpaduKoB PYyHKIUT;

CBOOOJTHO OTEpPUPOBATh MOHATHSMHU: O0JIACTH OMPEACIICHUS U MHOXKECTBO
3HaueHUN (DYHKIMH, HYTH QYHKIIAN, TPOMEKYTKH 3HAKOTIOCTOSIHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSMHU: YETHBIE U HEYETHbIE (YHKIHH,
nepuonyeckne PyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (YHKIIUU, MAKCUMYMbI U
MUHUMYMbI (DYHKIIMM, HauOoJbllIee M HauUMEHblee 3HaueHue (QYHKIMM Ha
IPOMEXKYTKE;

CBOOOJHO OMEpPUPOBATH MOHIATUAMU: CTENEHHAs (QYHKIUS C HATYPaJIbHBIM U
HelabIM ToKaszareneM, rpaguk CTEeNeHHOW (YHKIMH C HAaTypaJlbHbIM M IEIbIM
nokaszaresieM, rpaduk KOpHS n-oil CTeneHW Kak (YHKIIMU OOpaTHOM CTENEeHH ¢
HATypaJbHbIM MOKa3aTeIeM;



OTICpUPOBATh TOHSATUSMHU: JIMHECWHAs, KBaJpaTUYHAs W APOOHO-TUHEHHas
(GYHKIMH, BBITIOIHATH JIEMEHTAPHOE UCCIIEI0BAHUE U IOCTPOCHHUE UX TPAPUKOB;

CBOOOJHO OIEpPUPOBATh MOHSATHUSMU: IMOKa3aTelbHas M Jorapudmuueckas
GyHKUIMH, UX CBOMCTBa M rpaduKH, HCHOJb30BaTh MX TpaduKH AJis pelIeHUs
YPaBHCHUM;

CBOOOZHO OMEPUPOBATh MOHITUSIMH: TPUTOHOMETPUYECKAs OKPY>KHOCTD,
orpeziesieHue TPUTOHOMETPUUECKUX (DYHKIIUN YUCIOBOTO apryMEHTa;

UCIONIb30BaTh rpaduku (QYHKIMA Ui UCCJIENOBAaHMS IMPOILIECCOB U
3aBUCUMOCTEHN MPU pElIeHUH 3a/1ad U3 JIPYruX y4eOHBIX MPEIMETOB U pealbHOU
YKU3HH, BBIpAXKaTh POPMYJIAMH 3aBUCUMOCTU MEXIY BEJIMUYUHAMU;

Havana maTeMaTH4ecKOro aHajmu3a:

CBOOOZHO OMEpUpPOBATh MOHATHIAMH: apuUPMETHUECKas M TeOMETpHUYecKas
nporpeccusi, 06CKOHEUHO yObIBaroUasi TeOMETpUUEcKas IpOrpeccHsi, TUHEHHBIN U
HKCIOHEHIUATIBHBIN pOCT, (hOpMysa CIOXKHBIX MPOIIEHTOB, UMETh IPEICTABIICHUE
0 KOHCTaHTE;

UCIIONIb30BaTh MPOTPECCUU JIs PEIICHUs PEabHBIX 3a/1ad MPUKIATHOTO
XapakTepa;

CBOOOJIHO ONEPUPOBATH MOHATUSMU: MOCIEI0BATENLHOCTh, CIOCOOBI 3aJaHus
MOCJIEIOBATEIbHOCTE, MOHOTOHHBIE M OIPaHUYEHHBIE MOCIIEOBATEIBLHOCTH,
NOHMMATh OCHOBBI 3apOXKACHHMSI MAaTeMaTHYECKOro aHajn3a KakK aHalu3a
OCCKOHEYHO MaJIbIX;

CBOOOJTHO OMEpUPOBATh TOHSATHSMU: HEMNpPEPbIBHbIE (YHKIHMH, TOYKH
paspbiBa rpaduka QyHKIIUHA, aCUMOTOTHI rpaduka QyHKIUH;

CBOOOJIHO OIepupoBaTh MOHATHEM: (YHKIMS, HEMpepbiBHAs Ha OTPE3KeE,
MPUMEHSTH CBONCTBA HETIPEPHIBHBIX (DYHKITUHN IS pEIICHUS 3a71a4;

CBOOOZHO OINEpPUPOBaTh TMOHATUSAMU: TEepBasi M BTOpas MPOU3BOJHBIC
byHKIUYU, KacaTenbHas K rpaduky GyHKIUN;

BBIYHCIIATh MIPOU3BOAHBIE CYMMBbI, IIPOU3BEIACHUS, YAaCTHOTO U KOMIIO3UIUU
NBYX (DYHKITUH, 3HATH TPOU3BOIHBIC DIIEMEHTAPHBIX (PYHKITUH;

UCIIOJIb30BaTh T€OMETPUYECKUI M (PU3UYECKHI CMBICT MPOU3BOMHOM IS
peleHus 3aaau.

MHo:xecTBa M JIOTHKA:

CBOOOJTHO  OMEpUpOBaTh  MOHATUSIMU: MHOXECTBO, OINEpalud  HaJ
MHOXECTBAMU;

WCITOJIb30BATh TEOPETUKO-MHOKECTBEHHBIHN amnmapar Jjisi OMMCAHUS PeaTbHBIX
MPOLIECCOB U SIBJICHUM, IPU PELICHUU 3a]1a4 U3 APYTUX YYeOHBIX MPEAMETOB;

CBOOOJIHO OIEpUPOBATh MOHATHUSIMHU: OINpEJEICHUE, Teopema, ypaBHEHUE-
CJIEJICTBHE, CBOMCTBO MAaTEMaTUYECKOr0 OOBEKTA, 10KA3aTEIHCTBO, PABHOCHIIbHbBIE
ypaBHEHHUS U HEPABEHCTBA.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne (undposbie)
HaumeHnoBaHue pa3aesioB M TeM IPOrPaMMBbI Koutpoabsubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHELIX YHUCEI.
SKnacc, Yuy.py,
1 MHorounensl. PaninoHanbHbIe YpaBHEHHUS U 20 1 0 POIII
HepaBeHCTBA. CHCTEMBbl IMHENHBIX YPAaBHEHUN
) Oynknuu v rpaduku. CternenHas GyHKIUS ¢ 9 1 0 SAKnace, Yuay.py,
LEJIEIM ITOKa3aTeyIEM POIII
3 Apudmernieckuil KOpeHb N-0i CTENCHH. 12 ) 0 AKnace, Yuy.py,
Hppauunonaibuble ypaBHEHUS PolI
4 [TokazarenpHas pynkuus. [TokazareapHbIe 9 | 0 SKnace, Yuy.py,
YpaBHEHUS PolI
K Vuy.

5 TpuroHOMETpHYECKHE BBIPAKCHHS H YPABHCHHUS 30 3 0 PSFSCC’ RAE
6 Jlorapudpmuueckas Gpynkuus. Jlorapupmuaeckue 17 | 0 AKnace, Yuy.py,
YPaBHEHUS PolI

K Vuy.
7 HemnpepsiBabie pynkunu. [IponsBognas 25 2 0 71ace, SHY-pY;
POIII
K Vuy.
8 [Tocmen0BaTeIbHOCTH U IIPOTPECCHH 9 1 0 11ace, YHY-pY;
PoOII
[ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS AKnace, Yuy.py,
9 - 5 1 0
3HAHUU POII
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 13 0




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Kontpoabsnbie IIpakTuyeckue
n/n Bcero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
| [[MHO)k€eCTBO, Onepaluy HaJl | 0 0 SKnacc, Yuy.py,
MHOKE€CTBAMH M UX CBOMCTBa 04.09.2023 POII
. SKnacc, Yuy.py,
2 Huarpammsl Ditnepa-Benna 1 0 0 04.09.2023  POILI
SKnace, Yuy.py,
K 1
3 OHEYHBIC U OECKOHEYHBIE MHOXKECTBA 0 0 07.092023  POII
SKnacc, Yuy.py,
4 K 0 1 0 0
OHEYHBIE U OECKOHEYHBIE MHOXKECTBA 07.092023  POII
SKnacc, Yuy.py,
5 Bricka3piBaHMEe U oniepaluy HaJl HUMU 1 0 0 11.092023  POII
SAKnace, Yuy.py,
6 Bricka3piBaHME U oniepalyy HaJl HUMU 1 0 0 11.092023  POII
7 [Ipenukatel. Onepauuu HaJ TpeauKaTaMU. | 0 0 SKnacc, Yuy.py,
Bunasi Teopem. 14.09.2023 @ POII
2 [Ipeaukarel. Onepauuu Ha NPEAUKATAMU. | 0 0 AKnace, Y4y.py,
BHTBI TEOPEM. 14.09.2023 PO
SKnacc, Yuy.py,
9 KonTtponsHas pabora Nel 1 1 0 18.09.2023 POII
K .
10 DyHKIWS U ee CBOMCTBA 1 0 0 aace, Y4y.py,

18.09.2023




PolI

11

OyYHKIMSA U €€ CBOIMCTBA

21.09.2023

SKnacc, Yuy.py,
POII

SKnacc, Yuy.py,

12 OyYHKIMSA U €€ CBOIMCTBA 21.09.2023 POIII
[TocTpoenue rpagukoB QyHKIHS € AKnace, Yay.py,

5| e ouem st P!
[Toctpoenue rpagukoB GyHKIHS € AKnace, Yay.py,

14 E;Z;’;;‘;}:ZEE;TPWCK“X 25092023 DO
SKnacc, Yuy.py,

15 OO6parnas GyHKIUS 28092023 POLI
SAKnace, Yuy.py,

16 OOpatHas GpyHKIHS 28.092023 POU
SAKnace, Yuy.py,

17 Meron nHTEpBaANIOB 02.10.2023 PO
SKnacc, Yuy.py,

18 Merton nHTEpBaAIOB 02.10.2023 POII
SAKnace, Yuy.py,

19 Meron nHTEpBANIOB 05.10.2023 POII
20 KonrtponsHast pabora Ne2 ARnace, ¥y.p%,

05.10.2023




PolI

CrenenHast GyHKUUS C HATYPAIbHBIM

SKnacc, Yuy.py,

2! noKasaternem 09.10.2023 P
SKnacc, Yuy.py,
22 CrenenHas QyHKIM € LIEIbIM IIOKa3aTeNeM 09.10.2023 P2
7 Ornpenenenue KOpHs -0 CTETICHH. AKnace, Yay.py,
OyHKIUA y =nVx 12.10.2023 PO
24 Onpenenenre KOpHs -0 CTENEHHU. AKnace, Y4y.py,
dymkmms y =nvx 12.10.2023 PO
55 OnpeseneHne KOpHS M-0# CTENEeHN. AKnace, Y4y.py,
dymKmms y =nvx 16.10.2023 PO
SKnace, Yuy.py,
26 CBolicTBa KOpHS I1-0M CTENEHH 16.10.2023  POLI
SKnacc, Yuy.py,
27 CBolicTBa KOpHS I-01 CTENEHU 19102023 PO
SKnacc, Yuy.py,
28 CBoiCTBa KOPHS I1-0i1 CTENIEHN 19.10.2023  POII
SAKnace, Yuy.py,
29 KonTponbnas padora Ne3 13.10.2023 PRI
30 CTGHGI;IB C pallMOHAIFHBIM MTOKA3aTeNIEeM U ;Igfgcc’ Yuy.py,
€€ CBOMCTBa 23.10.2023




CrereHs ¢ PalOHAJIbHBIM ITOKA3aTCJIEM U

SKnace, Yuy.py,

3 ce cBoiicTBa 26.10.2023 PO
SKnacc, Yuy.py,
32 HppanmoHaibHbIE ypaBHEHHUS 26.10.2023  POLI
SAKnace, Yuy.py,
33 HppannonaibHble ypaBHEHUS 06.11.2023 POIII
SAKnace, Yuy.py,
34 HppanuonajibHble ypaBHEHUS 06.11.2023 POII
15 Paznuunbie mpuémbl peI_HeHI/IfI f){gf{[lcc’ Yuy.py,
HMPPALMOHAJIBHBIX YPABHEHUH U UX CUCTEM 09.11.2023
36 Pa3nuuHbIe IPHEMEI peluieHi ;IQI;]JECC’ Yuy.py,
HMPPAlMOHAJIBHBIX YPABHEHUHN U UX CUCTEM 09.11.2023
37 Paznuunble npuémsl peH_IeHI/IjI ;I;JECC’ Yuy.py,
UPPaLMOHAIIBHBIX YPaBHEHUHN U X CUCTEM 13.11.2023
SKnacc, Yuy.py,
38 HppanmonanbHble HEpaBEeHCTBA 13112023 POLI
SAKnace, Yuy.py,
39 HppannoHaibHble HEPAaBEHCTBA 16.11.2023 POII
SAKnace, Yuy.py,
40 HppaunoHaibHbie HEpaBEHCTA 16.11.2023 POIII
41 KonrponsHas pabora Ne4 Akuace, Yiy.py,

20.11.2023




PolI

CrereHs ¢ PalOHAJIbHBIM ITOKA3aTCJIEM U

SKnacc, Yuy.py,

42
ee cBoiiCTBa 20.11.2023 PO
43 CreneHb ¢ paliMOHAIbLHBIM MTOKA3aTENeM U AKnace, Ydy.py,
ee cBoiiCTBa 23.11.2023 PO
44 [Toka3zarenbHast QyHKIIHS, €€ CBOMCTBA U AKnacc, Y4y py,
rpaguk 23.11.2023 PO
45 Hcnonb3oBanue rpaduka QyHKIMA 11s AKnace, Ydy.py,
pelIeHNs] ypaBHEHUM 27.11.2023 PO
[TokazarenbHble ypaBHEHUS. OCHOBHBIE SKnacc, Yuy.py,
46 METO/bI pevzmeHH;I IIOKa3aTeNIbHBIX 27 11.2023 PolI
ypaBHEHUM
[TokazarenbHble ypaBHEHUS. OCHOBHBIE SKnacc, Yuy.py,
47 METOIEI p?meHI/m MOKa3aTeILHBIX 30.11.2023 POIII
ypaBHEHHI
[TokazaTenbHbie ypaBHeHUsS. OCHOBHbBIE SAKnace, Yuy.py,
48 METOIEI p?meHI/m MOKa3aTeILHBIX 30.11.2023 POIII
ypaBHEHHI
[TokazaTenbHbie ypaBHeHUsS. OCHOBHbBIE SAKnace, Yuy.py,
49 METO/bI pevzmeHH;I IIOKa3aTeNIbHBIX 04.12.2003 PolI
ypaBHEHUM
SAKnace, Yuy.py,
50 KonTtponbHas pabora Ne5 04.12.0023 PO
51 Panuannas mepa yrna SAKnace, Yuy.py,




07.12.2023

PolI

Tpuronomerpuyeckue GyHKIIMNA YUCIOBOTO

SKnacc, Yuy.py,

52
aprymenTa 07.12.2023 POLI
3HaKu 3HAaYEHUW TPUTOHOMETPUUYECKUX SKnacc, Yuy.py,
53 ¢bynkuuit. Y€THOCTH M HEUETHOCTH 11.12.2023 PolI
TPUTOHOMETPHICCKUX (DYHKI[HI o
SKnacc, Yuy.py,
54 [Tepuonnueckue GyHKIUU 11122023 POII
s CaoiicTa u rpaduky QyHKIMH y = sin X 1 AKmnace, Y4y.py,
y = cos X 14.12.2023 PO
56 CaoiicTBa u rpaduku GyHKIMIA y = Sin X U AKnace, Y4y py,
y = cos X 14.12.2023 PO
57 CgoiictBa 1 rpaduku GyHKIMA Y =tg X Uy AKnace, Y4y.py,
= ctg x 18.12.2023 PO
58 CgoiictBa 1 rpaduku GyHKIMA Yy =tg X Uy AKmnace, Yay.py,
= ctg x 18.12.2023 PO
SAKnace, Yuy.py,
59 KonrtponsHas padora Ne6 21122023 POII
OCHOBHBIE COOTHOILLICHUSI MEXKY SKnacc, Yuy.py,
60 TPUTOHOMETPUUYECKUMH (PYHKITUSIMH 21.12.2023 POII
OJJHOT'O U TOT'O Y€ apryMeHTa o
61 OCHOBHBIE COOTHOUIEHUS MEKITY AKnace, Yuy.py,
TPUTOHOMETPUYECKUMH (PYHKITUSIMH 25.12.2023




OJIHOTO U TOTO K€ apryMeHTa

PolI

62

DopMyJIbl CI0KEHUS

SKnacc, Yuy.py,
POII

25.12.2023
SKnacc, Yuy.py,
63 DOopMyIIBI CIOKEHUS 18122023 PRI
SAKnace, Yuy.py,
64 @opMyIIbl IPUBEACHUS 13122003 PRI
SKnacc, Yuy.py,
o
65 OPMyJIbI IPUBEJICHHS 11.01.2004 POII
66 ®opmyJibl ABOMHOTO, TPOMHOTO U AKnace, Y4y.py,
MOJIOBUHHOTO YTJI0B 11.01.2024 PO
67 @opMyIbl JBOMHOTO, TPOMHOTO U AKnacc, Y4y py,
IIOJIOBUHHOTO YIJIOB 15.01.2024 POUI
68 @opMyIbl JBOMHOTO, TPOMHOTO U AKnace, Ydy.py,
MOJIOBUHHOTO YTJI0B 15.01.2024 PO
dopMyIbl 1J1s1 TPeoOpa30BaHUS CYMMBI, SKnacc, Yuy.py,
69 Pa3HOCTHU U IPOU3BEACHUS ) 18.01.2024 POII
TPUTOHOMETPHUECKUX (DYHKIHUN
dopMyIbl 111 TPeoOpa30BaHUS CYMMBI, SKnacc, Yuy.py,
70 Pa3HOCTH U MPOU3BEICHHUS ) 18.01.2024 POII
TPUTOHOMETPUUECKUX (HYyHKIUI
71 ®opmyisl 11 IpeoOpa3oBaHusl CYMMBI, AKnace, Yuy.py,
Pa3HOCTH U MPOU3BEICHHUS 22.01.2024




TPUTOHOMETPHUECKUX (DYHKIHUN

PolI

72

Kontponbnas padota No7

22.01.2024

SKnacc, Yuy.py,
POII

73

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI

25.01.2024

SKnacc, Yuy.py,
POII

74

PemreHne TpUroHOMETPUYECKUX YPaBHEHUN

25.01.2024

SAKnace, Yuy.py,
POII

75

PelreHne TpUroHOMETPUYECKUX YPaBHEHUN

29.01.2024

SKnacc, Yuy.py,
POII

76

Pemienue TpuroHoMeTpUYECKUX YpaBHEHUI

29.01.2024

SKnacc, Yuy.py,
POII

77

PemreHne TpUroHOMETPUYECKUX YPaBHEHUN

01.02.2024

SKnace, Yuy.py,
POII

78

PelmreHre TpUroHOMETPUYECKUX YPaBHEHUN

01.02.2024

SKnacc, Yuy.py,
PoOII

79

Pemienue TpuroHoMETpUYECKUX YpaBHEHUI

05.02.2024

SKnacc, Yuy.py,
POII

80

Konrponsnas padora Ne§

05.02.2024

SAKnace, Yuy.py,
POII

81

Jlorapudm uucna. CoiicTa jorapugpma

08.02.2024

SKnacc, Yuy.py,
PoOII




AKnace, Yuy.py,

82 Jlorapu¢wm uncna. CoiicTBa norapupma 08.02.2024 P2
SKnace, Yuay.py,
83 JlecsaTHYHBIC U HATYpAJbHBIE JTIOTAPHPMBI 12.020024 P
AKnace, Yuy.py,
84 JlecsaTHYHBIC U HATypaJbHBIE JTOTAPHPMBI 12.02.2004 POILII
25 [IpeoOpazoBaHue BEIpaKEHUH, AKnace, Yay.py,
COZIep KaLINX JIOTapu(pMbI 15.02.2024 PO
26 [IpeoOpa3zoBanme BhIpaKEHUH, AKnace, Yuy.py,
coJiepKaIux JorapudmMbl 15.02.2024 PO
27 [IpeoOpazoBanme BhIpaKEHUH, AKnace, Yuay.py,
coJiepKaIIux JorapudmMbl 19.02.2024 PO
28 Jlorapudmuueckas GpyHKIus, ¢€ CBOWCTBA AKnacc, Yuy.py,
u rpagux 19.02.2024 PO
%9 Jlorapudmuueckast QyHKIUS, €€ CBOWCTBA AKnace, Yuy.py,
u rpaguk 22.02.2024 PO
90 Hcnonb3oBanue rpaduka QyHKIUN AJIs AKnace, Yuay.py,
pelIeHNs] ypaBHEHUM 22.02.2024 POUI
91 Hcnonp3oBanue rpaguka GyHKIUH 11 AKnace, Yuay.py,
peLIeHHs ypaBHEHUI 26.02.2024 POII
9 Jlorapudmuaeckue ypaBaeHusi. OCHOBHBIC SKnacc, Yuy.py,
METO/bI PEIICHHUS JIOTApUPMUUECKUX 26.02.2024




YpaBHEHUU

PolI

Jlorapudmuueckue ypaBaeHusi. OCHOBHBIC

SKnacc, Yuy.py,

93 METO/IbI p?meHI/m Jorapu(PMUIECKUX 29.02.2004 POII
ypaBHEHUI
Jlorapudpmuueckue ypaBHeHusi. OCHOBHBIE AKnace, Yuy.py,
94 METO/IbI p?meHI/m JorapuPMUIECKUX 29.02.2004 POII
ypaBHEHUI
95 PaBHOCHIIBHBIE TTEPEXO/IbI B PEIICHUN AKnace, Y4y py,
Jorapu(pMHUUECKUX YpaBHEHUN 04.03.2024 PO
96 PaBHOCHIIBHBIE TTEPEXO/IBI B PEIICHUN AKnace, Yy py,
Jorapu(pMHUUECKUX YpaBHEHUN 04.03.2024 PO
SKnacc, Yuy.py,
97 KontponsHas pabora Ne9 07.03.2024 POII
08 Onpenenennue npezena GyHKIMH B TOUKE U AKmnace, Yay.py,
(GyHKINHU, HETIPEPHIBHOM B TOUKE 07.03.2024 PO
99 Onpenenenue npeaena QyHKIMHA B TOYKE U AKnace, Yy py,
(GyHKLINHU, HETIPEPBIBHOM B TOUKE 11.03.2024 PO
SKnacc, Yuy.py,
100 [TonsiTvie TPOU3BOIHON 11.03.2004 POLI
SAKnace, Yuy.py,
101 ITonsTHE IPOU3BOIHOM 14.03.2004 POII
SIK :
102 I[NpaBuia BRIYUCICHUE TIPOU3BOIHBIX Tace, Yy.py,

14.03.2024




PolI

SKnace, Yuay.py,

103 [IpaBuina BbIYMCIEHUE TPOU3BOIHBIX 18.03.2024 PO
SKnace, Yuay.py,
104 [IpaBuna BeIYHUCIEHUS IPOU3BOIHBIX 18.03.0024 PALI
105 VpaBHEHUE KacaTelnbHOU K rpaduKy AKnace, Yuay.py,
ymictm 21.03.2024 PO
106 VpaBHEHUE KacaTelnbHOU K rpaduKy AKnace, Yuy.py,
bymxum 21.03.2024 PO
107 VpaBHEHHE KacaTebHOM K rpaduKy AKnace, Yuy.py,
bymxum 01.04.2024 PO
AKnace, Yuy.py,
108 Konrtponsnas padora NelO 01042004 PALI
109 [Tpu3Haku Bo3pacTaHus U yObIBaHUS AKnace, Yuy.py,
dyHKIIM 04.04.2024 POLI
110 [pu3HaKku BO3pacTaHUs U YObIBAHHS AKmace, Yuy.py,
bymxum 04.04.2024 PO
111 [Tpu3Haku Bo3pacTaHus U yObIBaHUS AKnace, Yuay.py,
ynkimm 08.04.2024 P2l
SKnace, Yuay.py,
112 Touku ’3xcTpeMyMa QyHKIHH POIII

08.04.2024




AKnace, Yuy.py,

113 Touku ’3xcTpeMyMa QyHKIHU 11.04.2004 PALI
SKnace, Yuay.py,
114 Touku skcTpeMyMa GyHKIIUU 11.04.2004 PO
115 HauOonbiiee n HanMeHbllee 3HAYCHHUE ;I:I;]JECC’ Yuy.py,
byHKIAN 15.04.2024
116 Haubonpiiee 1 HauMeHblIee 3HAYCHHUE f){;{f;[wc’ Yuy.py,
byHKIAN 15.04.2024
117 HauOonbiiee 1 HanMeHbllIee 3HAYCHHUE ;I;{f[?cc, Yuy.py,
byHKIHHI 18.04.2024
AKnace, Yuy.py,
118 [lepBas u BTOpasi NpOU3BOAHbBIE PYHKIIMH 18.04.2024 POLI
AKnace, Yuy.py,
119 [Toctpoenue rpaduKoB GyHKIHIA 2042024 PLI
SKnace, Yuay.py,
120 [Toctpoenue rpadukoB GpyHKUINN 2042004 P
AKnace, Yuy.py,
121 [Toctpoenue rpadukoB GpyHKUINN 55042024 P
AKnace, Yuy.py,
122 KontponbHas padora Nell 55042024 PLI
123 [TocnenoBarenbHOCTH, CIOCOOBI 3aaHUS SKnacc, Yuy.py,

IOCJIEN0BATEILHOCTH. MeTox

29.04.2024




MaTeMaTHu4eCKOi WHIAYKIWH.

PolI

MOHOTOHHBIC U OrpaHUYCHHBIC

SKnacc, Yuy.py,

124
OCJIEN0BAaTEILHOCTH 29.04.2024 POII
SKnace, Yuay.py,
125 Apudmernueckas nmporpeccus POIII
02.05.2024
AKnace, Yuy.py,
126 I'eomeTpryeckas nporpeccust 02.05.2024 PO
127 BeckoHeyHO yObIBaroLIasi reOMeTpUIecKast AKnace, Yuy.py,
mporpeccis 06.05.2024 PO
128 CyMma OeCKOHEYHO YObIBAOIICH AKmace, Yuy.py,
F€OMETPUYECKON MPOTrpecCrun 06.05.2024 POLI
129 JIMHEWHBIN U SKCITOHCHITUAILHBINA POCT. AKnace, Yuay.py,
Yucno e. Dopmysa CI0KHBIX IPOLEHTOB 13.05.2024 POUI
130 Hcnonp30BaHue IPOrPECCHH TP PEIICHUH AKnace, Yuy.py,
peanbHbBIX 3a7a4 MPUKIATHOTO XapaKkTepa 13.05.2024 PO
SKnace, Yuay.py,
131 Kontponbnas padota Nel2 16.05.2024 PALI
132 [ToBTOpEHue, 0000IICHHE, CHCTEMATH3AIIHS AKnace, Yay.py,
3HAHHIi 16.05.2024 POl
133 [ToBTOpEHue, 0000IICHHE, CHCTEMATH3AIIHS AKnace, Yuy.py,
3HaHuH 20.05.2024 PO




[ToBTOpenue, 0000IIEHNE, CUCTEMAaTH3AIUS

AKnace, Yuy.py,

B4 i : 0 20.05.2024 PALI
SKnace, Yuay.py,
135 HroroBas koHTposibHAs paboTa 1 1 23.05.2004 POII
136 HOBTOPGHI/IG, 000011IeHEe, CUCTEMATH3AIUS { 0 ;I:I;]JECC’ Yuy.py,
3HaHUI 23.05.2024
OBIIEE KOJIMYECTBO YACOB I10 136 13

I[TPOIT'PAMME




YYEBHO-METOJNUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

Marematuka. Anre6pa 1 Hadajga MaTeMaTUYeCKOTO aHanuza, 10 kimacc/
Mep3snsik A.I'., Homuposckuii [[.A., [Tosnskos B.M.; nox penakuuen
[Tononbckoro B.E., O61iecTBO ¢ orpaHuYe€HHON OTBETCTBEHHOCTHIO
Nznarensckuii ieaTp « BEHTAHA-I'PA®y»; AkiimonepHoe o0IIecTBO
«3narensctBO «lIpocBemienue»

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

Mertoanueckue pekoMeHaanuu Kk yaeoHukyA. I'. Mep3msika, 1. A.
Hommuposckoro, B. b. ITonskosa “Maremartuka: anredpa u Hauyana
MaTeMaTUYECKOr0 aHaIn3a, reoMeTpusi: Airedpa U Hayaia MaTEMaTUYECKOTO
aHanuza’, 2-e uzanue, crepeorunHoe, Mocksa, «IIpocsemenne» 2023

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET
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