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MNOACHUTEJIBHASA 3AIINCKA

VY4eOHbIll Kypc «Anredpa M Hayajlla MaTeMaTU4YECKOTO aHAU3a» SIBISETCS
OJIHUM M3 Hauboyiee 3HaYMMBIX B MPOrpamMMe CpPEIHEro oOLIeEro oOpa30BaHUA,
MIOCKOJIBKY, C OJHOM CTOPOHBI, OH OOECHEeUMBAECT WHCTPYMEHTAJIbHYIO 0a3y aiis
U3YyYEHHUS BCEX €CTECTBEHHO-HAYUYHBIX KYpPCOB, a C IPYroi CTOPOHBI, (hopMHUpYyET
JIOTUYECKOE U a0CTPaKTHOE MBIIUICHHE 00yJarolmuXxcsi Ha YPOBHE, HEOOXOIUMOM
JUIsL OCBOEHHUS MH(POPMATUKHU, OOIIECTBO3HAHNUS, UICTOPUH, CIIOBECHOCTH U JIPYTHX
JUCIMIUIMH. B paMkax gaHHOro ydeOHOro Kypca oOydaromuecs OBJAJIEBAIOT
YHHUBEpPCAJIbHBIM SA3BIKOM COBPEMEHHON HayKH, KOTopas (popMyIupyeT CBOU
JOCTHKEHHS B MaTeMaTU4eckon hopme.

VY4eOHbI Kypc anreOpbl M Hayal MaTeMaTUYECKOrO aHalu3a 3aKia/(bIBacT
OCHOBY [UIsl YCIIEIIHOTO OBJIAJEHUS 3aKOHaMM (U3MKH, XUMHH, OMOJIOIHH,
NOHMMAaHHUS OCHOBHBIX TEHJICHIIUN Pa3BUTHUSI SKOHOMHUKHU U OOLIECTBEHHON YKU3HHU,
MO3BOJIIET OPHUEHTUPOBATHCA B COBPEMEHHBIX IHM(PPOBBIX U KOMIIBIOTEPHBIX
TEXHOJIOTHX, YBEPEHHO MCIIONb30BaTh UX JAJIs JajbHEeHIIero oOpa3oBaHus U B
NOBCEIHEBHOM XM3HU. B TO ke BpeMs oBiajeHuE aOCTPaKTHBIMU U JIOTHUECKU
CTPOTMMH KOHCTPYKUMSMHU aireOpbl M MaTeMaTH4YECKOro aHajli3a pa3BUBAET
YMEHHE HaXOAUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATh MCTUHHOCTb, JIO0Ka3bIBAThb
YTBEPKACHUS C MOMOILBIO MHAYKIIMH U PacCykKIaTh JEAYKTUBHO, HCIIOJIb30BAThH
000011IeHNEe W KOHKpETU3allMio, a0CTparupoBaHUE M aHaJIOruio, (opmMupyer
KpEaTHBHOE U KPUTHUECKOE MBIIILICHHUE.

B xone usyuenus yueGHOro kypca «Anredpa M Hayajla MaTeMaTH4YECKOTO
aHalM3a» 00ydYarolIuecs IMOJyYaroT HOBBIM ONBIT PEIICHUs NMPUKIAJAHBIX 3a7ad,
CaMOCTOSITENIFHOTO TOCTPOEHHSI MaTEMaTUYECKUX MOJIEICH peallbHbIX CUTYalUH,
UHTEPIIPETALIMA  TOJNYYEHHBIX  pPELIEHWI, 3HAKOMATCA €  [PUMEPAMHU
MaTEMaTUYECKUX 3aKOHOMEPHOCTEM B MpHUPOAE, HAYKE M HCKYCCTBE, C
BBIIAIOIIMMUCS MATEMATUYECKUMU OTKPBITUSIMHU U UX aBTOPAMH.

VY4eOHblii Kypc 00danaeT 3HAYUTENbHBIM BOCIUTATENbHBIM IOTEHIIHAIIOM,
KOTOpBI peanu3yeTcss Kak uepe3 Yyd4eOHbI Marepualn, CIOCOOCTBYIOIIMIA
(OpMUPOBAHNIO HAYYHOIO MHMPOBO33PEHMS, TaK U 4epe3 CHELUPUKY YuyeOHOH
NESATEIIbHOCTH, TpeOYIoIeld MpOJOJDKUTENIBHON  KOHUEHTpAallMd BHUMAaHMUS,
CaMOCTOSITEJIBHOCTH, aKKypaTHOCTH M  OTBETCTBEHHOCTH 3a IOJy4YEHHBIN
pe3ynbTar.

B ocHoBe Mmetoauku oOydeHus anredpe M HayajlaM MaTeMaTH4eCKOro
aHaJIN3a JIEKUT AESITEIbHOCTHBIN MPUHIUI 00YUYEHMUS.

B crpykrype yueOHOoro kypca «Anredpa M Hadaja MaTeMaTH4ECKOIro
aHaJln3a» BbIAETCHBI CIEAYIOUINE COJEpKaTeIbHO-MEeToANnUecKue TuHuM: «Yucna
U BBIYUCIICHU», «DyHKINU U TpapuKny, «YpaBHEHUS U HepaBeHCTBa», «Hauamna
MaTEMaTHYECKOro aHaiu3a», «MHo)ecTBa M JIOTHKa». Bce OCHOBHBIE



COJICPKATEITHbHO-METOINYCCKIE JIMHUU H3YYalOTCsSd Ha MTPOTSDKEHUM JBYX JIET
oOydeHHsT Ha YpPOBHE CpeaHero o0mero oOpa3oBaHMSs, €CTECTBEHHO IOTOHSS
ApyT Apyra W MOCTENEHHO HACHIMASCh HOBBIMA TEeMaMU U pasjienamu. [laHHBIHI
y4eOHBI KypC SBISICTCS WMHTETPATUBHBIM, TIIOCKOJIBKY OOBEIUHSIET B cebe
COJIep’)KaHNE HECKOJbKMX MAaTeMaTHYeCKHX IUCIUIUIMH, TaKuX Kak anredpa,
TPUTOHOMETpPHS, MAaTeMaTHYECKUN aHaju3, TEOPHs MHOXKECTB, MaTeMaTHYecKas
agoruka u apyrue. [lo Mepe Toro kak oOydaromuecs OBIaJeBalOT Bc€ Oosee
IMIMPOKUM MATEeMAaTHISCKUM aIapaToM, Y HUX TOCIEI0BATEIbHO (OPMUPYETCS U
COBEpIICHCTBYETCS YMEHHE CTPOUTh MaTeMAaTHYeCKyl0 MOJENb pPealbHOU
CUTYyalliu, IPUMEHATh 3HAHUSA, TTOMyUYEeHHBIC MTPH M3yUYEeHUU Y4eOHOTO Kypca, AJis
PEIIEHHS] CAaMOCTOSATEEHO C(HOPMYIMPOBAHHON MaTEeMAaTHYECKOH 3a/1auH, a 3aTeM
UHTEPIPETUPOBATH CBOM OTBET.

ConepkarenpHO-MeTOIMYEeCKas: JUHHS «UWcia W BBIYMCICHUS) 3aBepIIacT
(dbopMUpOBaHNE HABBIKOB MCIOJIB30BAHUS JACHCTBUTEIBHBIX YHCEN, KOTOPOE OBLIO
HAYaTO Ha YPOBHE OCHOBHOTO 001Iero oopasoanusi. Ha ypoBHe cpemnero o0miero
oOpa3oBaHusi 0coboe BHUMaHue ynensieTcss (OPMUPOBAHUIO  HABBIKOB
paIMOHATFHBIX BBIYMCICHHM, BKJIIOYAIOMIMX B CE0S MCIOJIh30BAHUE Pa3TMYHBIX
dbopM 3amucu 4Ymcla, YMEHHE JeNaTh NPUKHUIKY, BBIMOJIHITH MPUOIMKEHHBIC
BBIUHCJICHHSI, OLICHUBATh UYWCJIOBHIC BBIpAXEHHS, PabOTaTh C MaTeMaTHUYECKUMU
KOHCTaHTaMH. 3HAKOMBIE OOYYaroIIUMCS MHOXECTBa HATypPaJIbHBIX, IICIIBIX,
pallMOHANBHBIX W JIEHCTBUTEIBHBIX  YHUCEN  JOMOJHSIOTCS  MHOXECTBOM
KOMIUIEKCHBIX 4YHCel. B KakIOM |3 OSTHX MHOXECTB pPacCMaTPHBAOTCS
CBOWCTBCHHBIC €My CHeHU(UYCCKHE 3aJa4d W OICpaluu: JCJICHHE HaIelo,
ONEPHPOBAHMUE OCTATKAMU Ha MHOXKECTBE IIEJBIX YHCEN, OCOObIe CBOMCTBA
paIMOHATIFHBIX M MPPAIMOHATBHBIX YHCEN, apU(PMETHUECKIE ONEPAIUH, a TAKKe
U3BJICUCHNE KOPHS HATYpPaJbHOW CTENEHH HAa MHO)KECTBE KOMIUIEKCHBIX YHCEI.
braronmapsi mociieioBaTeIbHOMY PACHIMPEHHIO Kpyra HCIHOJb3yeMbIX YHCET H
3HAKOMCTBY C BO3MOXKHOCTSIMU HMX TMPUMEHCHHS JIJISl PEIICHHsS Pa3IUYHbIX 3a]a4
dopmupyeTcsi peACTaBICHHE O SAMHCTBE MATEMAaTHKH KaK HayKd U €€ poJiH B
MIOCTPOCHUH MOJIEJIEH pPEaTbHOTO MHpPa, HMIMPOKO HCIONB3YIOTCS 0000IIeHUEe U
KOHKPETHU3aIHSI.

Jluaust «YpaBHEHHSI U HEPABEHCTBA» PEATU3YETCs] Ha MPOTSHKEHUH BCETO
oOydeHHsT Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHMs, MOCKOJBKY B KaKIOM
pasaene [IporpamMmbl TpPEAyCMOTPEHO pEIIEHHE COOTBETCTBYIOIIMX 3agad. B
pe3ynpTare OOydaromuecs OBJIJCBAOT PA3NIMYHBIMH  METOJIAMHU  PEIICHUS
paloOHaNbHBIX, HUPPAIMOHANBHBIX, TOKA3aTeNIbHBIX, JIOTAPUPMUYCCKUX |
TPUTOHOMETPUUECKUX ypPaBHEHHU, HEPaBEHCTB W CHUCTEM, a TakKe 3anad,
collepkanx mapameTpbl. llomydeHHBIE YMEHHS IMUPOKO HCIOJNB3YIOTCS TIpU
UCCIIeIOBaHNH (YHKIIUK C TIOMOIIBIO TPOU3BOHOM, MPH PEIICHUN MPHUKIATHBIX



3a]a4 W 3a7a4 Ha HaXOXKJEHUE HauOOJBIINX U HAUMEHBIIUX 3HaYEHUN (QYHKIHU.
Jannast copepkarenbHasi TUHUS BKIIIOYaeT B ceOsl Takke (OpMUPOBAHUE YMEHUN
BBIMIOJHATH  pacu€rtel 1o  (Qopmynam, MpeoOpa3oBaHUS  PAlMOHAIbHBIX,
UPPALMOHAJIBHBIX M TPUTOHOMETPUUECKHX BBIPAXKEHHUM, a TaKKe BBIPAKECHUH,
CoJlepKallluX CTeleHu M Jjorapudmbl. brarogaps u3ydeHuro anreOpanvecKkoro
MaTepuansa NPOUCXOJHUT  JaJbHEWIIee  Ppa3BUTHE  AITOPUTMHYECKOTO U
abCTPaKTHOTO MBIIUICHHUS OOydaroluxcs, (OPMUPYIOTCS HABBIKH JETyKTUBHBIX
paccykaeHuil, paboOTbl C  CUMBOJIBHBIMM  (OpMaMu,  IPEICTaBICHUS
3aKOHOMEPHOCTEW M 3aBHCHUMOCTEl B BHJIE€ PAaBEHCTB U HEPABEHCTB. Anredpa
npegiaraeT 3(QQEKTUBHbIE HHCTPYMEHTBHI I PEIIECHUS MPAKTUYECKUX U
€CTECTBEHHO-HAYYHBIX 33Ja4, HArJIAIHO JEMOHCTPUPYET CBOU BO3MOXHOCTH KaK
A3bIKA HAYKH.

CopnepxarenpHo-MeToMYecKass JUHUS «DyHKIUM U TpauKu» TECHO
nepeneTaeTcs ¢ IPYIrMMH JIMHUSAMU y4e€OHOro Kypca, MOCKOJIbKY B KaKOM-TO
CMBICJIE 3a0AET MOCIEA0BATEIBHOCTh U3YyUYEHHs MaTepuaa. M3yueHne cTernenHou,
MOKa3aTeIbHOM, JIOTApU(PMUUECKON U TPUTOHOMETPUUYECKUX (PYHKIIHIM, UX CBOWCTB
U rpaduKoOB, UCTIOIB30BaHUE (DYHKUIMU 7S PEIICHHUs 3a7ad U3 JPYruX y4eOHbIX
IPEIMETOB U PEAIBHOM JKU3HU TECHO CBA3aHO KaK C MaTEMATHYECKUM aHAJIU30M,
TaK U C pELICHHEM ypaBHEHUN M HepaBeHCTB. lIpu 3TOM Oo0nblIOE BHUMAaHHE
yaensiercs: (OopMHpPOBAHUIO YMEHUS BbIpakaTh (OpMyJiaMU 3aBUCUMOCTU MEXTY
pa3IMYHBIMM BEJIMYMHAMHU, HCCIENOBAaTh IMOJIY4YCHHbIE (YHKIHH, CTPOUTH HUX
rpaduku. MaTtepuan 3Tol cojiepKaTesIbHOW JTMHUU HalleJICH Ha Pa3BUTHE YMEHUMN
Y HAaBBIKOB, IO3BOJISIIOIIMX BBIPAXaTh 3aBUCHUMOCTH MEXIYy BEJIMYMHAMHU B
paznuuHOi (opMe: aHATUTUUYECKOM, rpaduyeckoil u cioBecHoi. Ero msyuenwue
CIOCOOCTBYET pa3BUTHUIO aJTOPUTMUYECKOTO MBIIUIEHUS, CIOCOOHOCTH K
0000IIEHHNIO M KOHKPETU3AINH, UCTIOIH30BAHUIO AaHAJIOTHA.

ConepxarenpHas auHMs «Hauama mareMaTudeckoro aHajinza» IO3BOJIAET
CYILLIECTBEHHO PaCUIMPUTh KPyI KaKk MaTeMAaTUYECKUX, TaK U MPUKIAAHBIX 3aj]ad,
JOCTYMHBIX OOYyYaromMUMCs, TaK KaK y HUX MOSBISETCS BO3MOXXHOCTh CTPOUTH
rpauky CIOXHBIX (DYHKIMHA, ONpPENeNaTb WX HAUOONbIINE W HAUMEHBIINE
3HAYEHUsI, BBIYUCIATH IUIOMIAAU (UTYp U OOBEMBI TEJ, HAXOIUTh CKOPOCTH U
YCKOpeHusi IpoueccoB. JlaHHas conepkareibHas JIMHUSA OTKPBIBAET HOBBIE
BO3MO>XHOCTH TIOCTPOEHHUS MAaTEMaTHYECKUX MOJENEH pealbHbIX CUTYyalHi,
MO3BOJIACT HAXOJUTh HAWIydlllee peUIeHHEe B NPUKIATHBIX, B TOM YHCIE
COLIMAJIBHO-9)KOHOMHUYECKHUX, 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH MaTEMaTUYECKOIO
aHajgu3a CIOCOOCTBYET pa3BUTHIO aOCTPaKTHOTro, (OPMaIbHO-JIOTHYECKOTO U
KPEAaTUBHOIO MBbILIUICHHS, (POPMUPOBAHUIO YMEHUU pPACHO3HABATH MPOSBICHUSA
3aKOHOB MaTEMaTUKHU B HayKe, TEXHHKEe M HCKyccTBe. OOyuaroluecs y3HAIOT O



BBIJIAIONTUXCST pe3yibTaTaX, MOJYYCHHBIX B XOJI€ pPa3BUTHS MaTEMaTHUKH Kak
HayKH, U 00 UX aBTOpax.

CopeprkaTrenbHO-METOANYECKass TUHUS «MHOXKeCTBa M JIOTHKa» BKIIFOYAET B
ceOsl DJIEMEHTHl TEOPHH MHOXKECTB W MaTeMAaTUYECKOW JIOTUKU. TeopeTHko-
MHO>KE€CTBEHHBIC MTPEICTABICHUS MPOHU3BIBAIOT BECh KypC IIKOJIBLHON MaTeMaTHKU
U TpeyiaraloT HamOosee YHUBEPCAJIbHBIM SI3bIK, OOBEIUHSIOIIUN BCE pPa3/ieibl
MaTeMaTUKH © €€ TPUIOKEHUH, OHM CBSI3BIBAIOT pPa3HbIE MaTEMaTHYECKUE
JTUCIUIUIMHBI W WX TPWIOKEHUs B eauHoe 1enoe. [loaTomMy BakHO 1aTh
BO3MOXKHOCTh OOyYaroIIeMycss IOHUMAaTh TEOPETUKO-MHOKECTBEHHBIN  SI3bIK
COBPEMEHHOW MaTeMAaTHKH W HCIIOJB30BaTh €r0 I BBIPAKCHHSI CBOMX MBICIICH.
JlpyruM BaXXHBIM TPU3HAKOM MaTEMaTUKH KaK HayKd CJeAyeT MpPHU3HAThH
CBOMCTBEHHYIO €l CTpPOrocTb OOOCHOBaHUII U CII€ZJOBAaHHUE OIpPeACIEHHBIM
IpaBWJaM  TOCTPOSHHUS  JOKAa3aTeNbCTB.  3HAKOMCTBO C  JJIEMEHTaMU
MaTEeMaTHYECKON JIOTMKH CIOCOOCTBYET Pa3BUTHIO JIOTUYECKOTO MBIIUICHUS
00ydJaronmxcsi, T03BOJISIET UM CTPOUThH CBOU PACCYKJICHHSI HA OCHOBE JIOTUYECKHUX
npaBuil, POPMUPYET HABBIKM KPUTHUIECKOTO MBIIIJICHUS.

B yueGHOM Kkypce «Anrebpa ¥ Hayala MaTeMaTUYECKOTO aHaJH3a»
MPUCYTCTBYIOT OCHOBBI MAaT€MaTHYECKOTO MOJCIUPOBAHUS, KOTOPBIC MPU3BAHBI
CrocoOCTBOBaTh (POPMHUPOBAHUIO HABBIKOB TIOCTPOSHHUS MOJENEH pealbHbIX
CUTyallud, HCCIEJOBAaHUS JTUX MOJENEd C IOMOINBIO ammapara aireopbl u
MaTEMaTUYECKOTO aHalln3a, MHTEPIpPETAIllMi TOJYYCHHBIX pPe3yJbTaToB. Takue
3aJlaHusl BIJICTCHBI B KQXIBIH U3 Pa3/IesioB MPOTPaMMbI, TOCKOJBKY BECh MaTepral
y4e0HOT0 Kypca IIMPOKO HCIHOJB3YeTCS IS PelIeHUs MPUKIATHBIX 3amad. [lpu
pElICHHH  pealbHBIX  MPAKTHYECKUX  3aJad  oOydJarommecs  pa3BUBAIOT
HAOJIOAATEIbHOCTh, YMEHHE HaxXOJIUTh 3aKOHOMEPHOCTH, a0CTparupoBaThCA,
UCIIOJI30BaTh  aHAJOTHI0, 0000maTh W  KOHKPETH3UPOBATh  MPOOJIEMY.
JlesTenpHOCTh 1O (OPMHUPOBAHHWIO HABBIKOB PEIICHHWS TNPHUKIAJHBIX 3a7ad
OpraHM3yeTCs B MPOIIECCE U3yUeHUs BCEX TeM yueOHOro Kypca «Anredpa u Havana
MaTEMaTUYECKOTO aHATN3ay.

Ha wusyuenme yuebHOro kypca «Anrebpa W Hayana MaTeMaTUYECKOTO
aHanuza» oTBoauTcs 272 vaca: B 10 kimacce — 136 yacoB (4 yaca B Henento), B 11
kyacce — 136 yacoB (4 yaca B HEJEIO).



COJAEPKAHUE OBYUYEHUA
10 KJTACC

Yucaa v BIYMCICHUSA

Pannonansubie uncna. OOBIKHOBEHHBIE U JIECATUYHBIE APOOU, MPOIEHTHI,
OeckoHeuHble mnepuoanueckue Apodu. [lpumenenue npoOeld W NPOLEHTOB st
peLIEeHUs NPUKIAIHbIX 3a7a4 U3 Pa3JINYHbIX OTPACIEH 3HAHUW U PEaJIbHOM KU3HMU.

JelictBuTenpHble  uuciia. PanuoHanbHBIE W UPPAUMOHAIBHBIE YHUCITA.
ApudpmeTnueckue  onepanMu € JCWCTBUTEIBHBIMU  4HCIaMd.  Moynb
JEeUCTBUTEIBLHOTO YKCIa U ero cBoicTBa. [IpubmmkEéHHbIC BHIYMCIICHUS, MMPaBUiIa
OKpYTJICHHUS], IPUKHJIKA U OLIEHKA PE3yJIbTaTa BEIYMCICHUM.

Crenenb ¢ uensiM nokazateneM. bunom Herlotona. HWcnonib3oBaHue
MOAXO/ISIIIEH (POPMBI 3aMUCH ACHUCTBUTEIBHBIX YMCEN JJIS1 PEIICHUS MTPAKTUUECKUX
3a/1a4 U NPEACTABICHUS JaHHBIX.

Apudmerrnuecknii KOpeHb HATypaJIbHON CTENEHU U €ro CBOMCTBA.

CreneHbp C palMOHAJbHBIM TIOKa3aTeleM M €€ CBOMCTBA, CTEIEHb C
JICUCTBUTEIBbHBIM IOKA3aTECIIEM.

Jlorapudm uymcma. CpoiictBa norapupma. JlecaTuuHble W HaTypasbHbIC
JoTapu(MBbI.

CHHyC, KOCHUHYC, TaHI€HC, KOTAaHT'€HC YHCIIOBOIO aprymMeHTa. ApPKCHHYC,
apKKOCUHYC M apKTaHI'€HC YUCJIOBOTO apryMEHTA.

YpaBHeHMs U HEpaBeHCTBA

ToxaecTBa W TOXAECTBEHHbIE MpeoOpa3oBaHHs. YpaBHEHHE, KOPEHb
ypaBHEHUs. PaBHOCUIIBHBIE YpaBHEHUSI W ypaBHEHHs-CiencTBusA. HepaBeHCTBO,
pELIECHNE HEPABEHCTBA.

OCHOBHBIE METO/bI PEHICHUSI LEJbIX U APOOHO-PAIIMOHATIBHBIX YPaBHEHUN U
HEPAaBEHCTB. MHOrOwWIEHbl OT OJHOW IIEpEMEHHOW. JleneHue MHOrowieHa Ha
MHOIO4JIEH C ocratkoM. Teopema be3dy. MHOrouneHsl ¢  LEJIBIMA
kodpdunmnentamu. Teopema Buera.

[IpeoOpa3zoBaHus YUNCIOBBIX BBIPAKEHUM, COIEPKAIINX CTEIIEHU U KOPHHU.

HppanmonanpHbie YPaBHEHHS. OcHoOBHbIE METO/BI peLIeHus
VPPalHOHAIBHBIX YPABHCHUM.

[loka3arenbHble ypaBHEHHS. OCHOBHBIE METOJbl PELICHUS MOKA3aTEIbHBIX

YPaBHECHUU.

[IpeoOpa3zoBaHue BbIpaXXEHH, COAEpKALTUX JIOTapU(MBbI.

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

OcHOBHBIE TPUTOHOMETPHUUYECKHUE bopMyIbL. [IpeobOpazoBanue

TPUTOHOMETPUUECKUX BbIpaKEHU . PelieHre TpuroHoMeTpruieckux ypaBHEHUH.



Pemienne cucreM nMHEHHBIX ypaBHEHMM. Marpuma CHCTEMBI JIMHEWHBIX
ypaBHeHMIl. OnpenenuTenb MaTpuilbl 2X2, €ro reoMETPUYECKUH CMBICI H
CBOMCTBA, BBIUMCJIEHUE €r0 3HAYECHHMs, IPUMEHEHUE OIPEACIIUTENS s pPEeICHUs
CHUCTEMBl JIMHEMHBIX YypaBHEHUU. PelleHue NpUKIAIHBIX 33a7a4 C IOMOILUBIO
CHCTEMbl JIMHEWHBIX ypaBHECHUU. MccnemoBaHue TMOCTPOCHHOM MOJEIH C
MOMOILBIO MaTPHIL U ONPEIECTUTENECH.

[TocTpoeHne MaTeMaTUYECKUX MOJENEH PEANbHOM CHUTyalMH C IMOMOIIBIO
YpPaBHEHUW U HEPaBEHCTB. [IpuMeHEHME ypaBHEHUNW U HEPABEHCTB K PEIIECHUIO
MaTEeMaTUYeCKUX 3a7ad M 3aJad M3 pas3lIMyHbIX 00JacTel HayKu M peanbHOU
KU3HU.

DyHKIUHN U TPAPUKH

Oynkuus, crnocoObl 3afanus (yHKIUU. B3anmHO o00paTHbBIe (QYHKIHH.
Komnozunus ¢ynkuuit. 'padux dyHkimu. DiemMeHTapHbIE MNpeoOpa3oBaHUs
rpaduKoB QYyHKITUH.

ObnacTh ompenenaeHus U MHOXECTBO 3HaueHUi pynkunu. Hymm ynkumu.
[TpomMexyTku 3HaKOMOCTOSHCTBA. YETHBIE U Heu€THbIe QyHKIUH. [lepuoanueckue
¢ysakun. IIpoMexxyTku MOHOTOHHOCTH (PYHKIMH. MaKCUMyMbl U MUHUMYMBbI
¢bynkuuu. Hanbospiiee u HauMeHblee 3Ha4yeHus: QyHKIMHU HAa POMEXKYTKE.

Jluneiinasi, KBaJpaThyHasi W APOOHO-NMHEWHas (QYHKIUU. DJIEMEHTapHOE
UCCJIEIOBaHHE U TOCTPOCHUE UX TPAPHUKOB.

CrenenHas QpyHKIMS C HATypaJbHBIM U IIEJIBIM MOKa3zareneMm. E€ cBoiicTBa u
rpaduk. CpoiicTBa W rpaduK KOPHS N-OM CTENMEHW Kak (yHKIMH OOpaTHOM
CTEIIEHU C HATYpPaJIbHBIM I1I0KA3aTEJIEM.

[TokazatenbHast u Jjorapupmuyeckas (yHKIHUHA, UX CBOMCTBA M Tpadukwu.
Hcnonp3oBanue rpadukoB GyHKIUN A pelICHUs] ypaBHEHUI.

TpuronomeTpuyeckass OKpPYKHOCTb, OIPEACIIEHHE TPUTOHOMETPUYECKHX
(GyHKIMNA YUCIOBOTO apryMEHTA.

QOYHKIMOHAIBHBIE 3aBUCHMOCTH B PEANBHBIX MPOLECCAX U SBICHUSAX.
['paduku peasibHbIX 3aBUCUMOCTEH.

Hauana MaTeMaTH4eCcKOro aHajin3a

[TocmenoBaTenbHOCTH, CHOCOOBI 3amaHUs IIOCIEAOBATENLHOCTENH. MeTon
MaTeMaTH4ECKON VHTyKIIUH. MoHOTOHHBIE u OTpaHUYECHHBIC
MOCJIEA0BATENBHOCTU. VICTOpUS BO3ZHUKHOBEHUS MAaTEMaTUYECKOTO aHalIW3a Kak
aHaJin3a OECKOHEUHO MaJIbIX.

ApudmeTrnueckast 1 reoMeTprUecKasl mporpeccud. beckoneyHo yObIBaromias
reomeTpuyeckas nporpeccusi. Cymma 0€CKOHEUHO yOBIBAIOLIEH reOMEeTpUYECKOn
nporpeccuu. JIMHEMHbIA U SKCIIOHEHIMAIbHBIN pocT. Hucno €. @opmyiia CI0KHBIX
NpoleHTOB. Mcnosib30BaHWE TPOTrPecCUH I PEIICHUS peajbHbIX 3aaad
IIPUKJIATHOTO XapakTepa.



HemnpepriBHble (yHKIIMM W WX CBOWCTBA. TOYKM pas3pbiBa. ACHUMIITOTHI
rpaduxoB ¢ynkiuii. CBoiicTBa (QyHKIMI HENpPEpHIBHBIX HAa OTpe3ke. Meron
MHTEPBAJIOB JUIsl PEIICHUs HEpPaBEHCTB. l[IpuMeHeHHe CBOICTB HENPEPBIBHBIX
(GyHKIMI 1715 penieHus 3a1a4.

ITepBas u Bropas npousBoaHble GyHKIMU. Onpenenennue, reOMeTpUUEcKuil U
(buznyecKuil CMBICI MPOU3BOIHOMN. YpaBHEHUE KacaTeIbHOU K rpa@uKy QyHKIIHH.

[TpousBogubie  anmeMeHTapHbiX  ¢GyHKuui.  [IpousBomnas  cyMMbl,
IIPOU3BENIEHUS, YACTHOTO U KOMITO3UIIUU (PYHKIIHI.

MHoskecTBa M JIOrHKA

MHOXeCTBO, OIlepalMy HaJ MHOXKECTBAMM M HMX CBOWCTBA. Jlnarpammsl
Olinepa—Benna. IIpumMeHeHHWE TEOPETHKO-MHOKECTBEHHOIO —amnmapara s
ONMCAaHUSl pEaJbHBIX NPOLECCOB M SBJICHWI, NMPU pEUIEHUH 3adad U3 APYIHX
y4EOHBIX MTPEIMETOB.

Omnpenenenue, Teopema, CBOMCTBO MaTEMaTHYECKOro OOBEKTa, CIEACTBHE,
JT0Ka3aTeJIbCTBO, PABHOCHJIBHBIE YPABHEHHS.

11 KJTACC

Yucaa v BBIYMCICHUSA

Harypanbsubie u nensle yucna. [IpumeHeHne NMpuU3HAKOB JEIUMOCTH LIENBIX
yucesa, HauOoybmuik oOumi nenutens (ganee — HOJl) m HamMeHblee oOliee
kpatHoe (nanee — HOK), octaTkoB 1o moay:to, anropurma EBkiuaa st pemeHus
3a/1a4 B LIEJIbIX YHUCIIAX.

Kommnekcaple uucna. AnreOpanmdeckas W TPUTOHOMETpUYECKas (HOPMBI
3aMUCH KOMIUIEKCHOTO 4YHcia. Apu(MeTHYecKHe OIepalud ¢ KOMIUIEKCHBIMU
yuciamu. M300pakeHre KOMIUIEKCHBIX YHCENl Ha KOOPAMHATHOW IUIOCKOCTH.
®opmyna Myaspa. KopHu n-oii creneHrn M3 KOMIUIEKCHOTO uucia. [Ipumenenue
KOMITJIEKCHBIX YMCEN IS PEIICHHs] (PU3NUECKUX U TEOMETPUICCKUX 3a71a4.

YpaBHeHMs U HEpaBeHCTBA

CucrteMa ¥ COBOKYNHOCTb YpPAaBHEHHW M HEPABEHCTB. PaBHOCUIIbHBIE
CHUCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCUIIbHBIE HEPABEHCTBA.

OTOOp  KOpHEH  TPUTOHOMETPHUYECKMX  YPAaBHEHH C  IOMOILBIO
TPUTOHOMETPHUYECKON OKPYKHOCTH. PellieHre TpuroHoMeTpu4ecKuX HEpaBeHCTB.

OCHOBHBIE METOJABl PEIICHUS TOKAa3aTelIbHbIX U  JIOrapUPMUUYECKUX
HEPABEHCTB.

OCHOBHBIE METO/IbI PELICHUS UPPALIUOHATBHBIX HEPABEHCTB.

OCHOBHbIE METOJbl PEIICHUS CHUCTEM M COBOKYIHOCTEH palMOHAIbHBIX,
UPpAMOHATBHBIX, TOKA3aTEIBLHBIX U JOTaPU(PMUUYECKUX YPABHCHHM.

VYpaBHEHUSA, HEPABEHCTBA U CUCTEMBI C IapaMETPaMHU.



[IpumeneHne  ypaBHEHMM, CHCTEM W HEPABEHCTB K  PELICHUIO
MaTeMaTHYECKUX 3aJad U 3a/ad U3 Pa3IuYHbIX OoOJacTedl HayKu M peaJbHOU
YKU3HH, UHTEPIPETALMS [OJyUYEHHBIX PE3YJIbTaTOB.

DyHKUMH U TPaPUKHU

I'paduk kommosunum GyHkU. ['eomerpuueckue oOpa3bl ypaBHEHUH W
HEPABEHCTB Ha KOOPAMHATHOM IIJIOCKOCTH.

TpuronomeTrpuyeckue GyHKIIUHN, UX CBOWCTBA U TPadUKH.

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

Wcnonb3zoBanue rpagukoB (QYHKIUN [UIsI HMCCIEIOBAaHUS TPOIECCOB U
3aBHCHUMOCTEH, KOTOpPBhIE€ BO3HUKAIOT MPH PEIICHUU 3a7ad U3 APYTUX Y4eOHBIX
IIPEAMETOB U PEAJIbHOM KU3HHU.

Hauyana MaTeMaTH4ecKOro aHajaimn3a

[IpumeHeHre Mpou3BOAHON K MCCIEAOBAHUIO (DYHKIIMI HA MOHOTOHHOCTh U
KCTpeMyMbl.  HaxokneHue  HamOOdbIIEr0O M HAMMEHbBIIEro  3HA4YCHUU
HENpPephIBHON (YHKIIMHN Ha OTPE3Ke.

[IpumMeHeHne NpOM3BOMHOM I HAXOXKIECHHS HAWIY4ylIero peleHus B
NPUKIAIHBIX 3a/Ja4dax, ISl ONpPEAEIEHUS CKOPOCTH M YCKOPEHHUs Mpolecca,
3a1aHHOTO (HOPMYJIOM WU TpadUKOM.

[TepBooOpa3Hasi, OCHOBHOE CBOWCTBO TiepBOOOpasHbIX. IlepBooOpasHbie
aneMeHTapHbIX GyHkuuid. [IpaBuna HaxoxaeHUS TEPBOOOPA3HBIX.

HNnTerpain. ['eomeTpuueckui CMBICII WHTErpala. Brruncnenne
onpeae€éHHoro uaTerpaia mno gopmysne Hetotona-JIebnua.

[IpumeHeHue wHTErpana A HAXOXKIEHUs IUIOWAAEH MIOCKuX ¢Guryp u
00BEMOB r€OMETPUUECKHX TEJI.

[Tpumepsr pemennii nuddepeHIMaNbHBIX ypaBHEHUH. MareMaTudeckoe
MOJICIMPOBAHUE PEAIbHBIX IMPOILECCOB C TOMOILIBIO AuddepeHInaIbHbIX
YPaBHECHUU.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA VYUYEBHOI'O KVYPCA
«AJI'EBPA " HAYAIJIA MATEMATHUYECKOI'O AHAJIN3A»
(YTJIVBJIEHHBIA VYPOBEHb) HA VYPOBHE CPEJHEIO OBIIEIO
OBPA3OBAHUIA

JIMYHOCTHBIE PE3YJIBTATBI

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYarOIerocsi Kak akTUBHOTO U
OTBETCTBEHHOTO  WJi€HAa  POCCHUICKOr0  OOIIecTBa,  MpPEACTaBICHHE O
MaTEMaTUYECKUX OCHOBAX (PYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYp, SBIICHUM,
NpoIEAYp TPaKIAHCKOrO 0OIIecTBa (BBIOOPHI, OMPOCHI M JIPYroe), yMeHHue
B3aUMOJICUCTBOBATh C COLIMAIBHBIMA HWHCTUTYTAMHM B COOTBETCTBUM C HX
GyHKIUSIMHU ¥ HA3HAYCHUEM;

2) IaTPHMOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON T'Pa)KIAHCKOM MICHTUYHOCTH, YBAXEHUS K
MPOIIOMY M HACTOSIIEMY POCCHUHCKOW MAaTEMAaTHUKH, EHHOCTHOE OTHOIIECHHUE K
JOCTHUKEHUSAM POCCUMCKUX MAaTEMaTUKOB U POCCUUCKON MAaTEMAaTUYECKOU IIKOJIBI,
UCIIOJIb30BaHUE DJTHUX JOCTIXKEHHMH B JAPYTMX HayKax, TEXHOJOTHusX, cepax
DKOHOMHKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE AYXOBHBIX LIEHHOCTEH POCCHUIMCKOr0o Hapoja, chOpMHUPOBAHHOCTh
HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO IMOBEJAECHUS, CBA3AHHOIO C MPAKTUYECKUM
IIPUMEHEHUEM JOCTH)KCHUNM HAyKM M JEATEIBHOCTbIO YYEHOIO, OCO3HAHUE
JIMYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMYHUBOTO OYyAYIIEro;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYas 3CTETHKY MaTe€MaTHYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a/1a4, PEIICHUH, PacCy ACHUNH, BOCIPUUMYNBOCTD
K MaTeMaTHYECKUM acleKTaM pa3IMYHbIX BUJOB UCKYCCTBA;

5) pu3uUecKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHATh MaTeMaTH4YeCKUE 3HaHUS B
UHTEpecax 3710pOBOro U 6€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOE OTHOIIIEHUE K
CBOEMY 3/I0pPOBbIO (3I0pOBOE MHUTAaHUE, COATAHCHUPOBAHHBIA PEXUM 3aHITHH U
OT/bIXa, peryJspHas ¢pu3ndeckas akTUBHOCTD), (PU3MUECKOE COBEPIIIEHCTBOBAHUE
IIPU 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOM AEATEIBbHOCTBIO;

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HaHHE IIEHHOCTH TPYAOIIOOHUs, HHTEpeC K
pa3nuuHbiM  chepam  MpodecCHOHANBHON  JNESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHE COBEpILIATh OCO3HAHHBIA BBHIOOP
Oynymeld mnpodeccur U peaiv30BbIBATH COOCTBEHHBIE IKU3HEHHBIC IUIAHBI,



TOTOBHOCTh M CIIOCOOHOCTh K  MaTeMaTHYeCKOMYy  OOpa3OBaHHUIO U
CaMOOOpPa30BaHUI0 HA MPOTSKEHUM BCEM MKU3HU, TOTOBHOCTh K AKTUBHOMY
Y4acTHUIO B PEIICHUU TPAKTUUECKUX 3aJ1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH;

7) 3K0JI0TU4eCKOTr0 BOCIIMTAHUSA:

Cc(hOPMUPOBAHHOCTh  DKOJIOTHYECKOW  KYJIbTYphl, TTOHUMAHUE BJIUSHUS
COLHAIBHO-OKOHOMUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJHOW U COLMAJIBHOU
Cpenbl, 0CO3HAHUE TII00ATHHOTO XapaKTepa KOJIOTHUECKUX MPOOIeM, OPUEHTAITUS
HAa TIPUMCHEHHE MaTEeMaTHYeCKUX 3HAHUW IS pelieHusl 3agad B o0JacTu
OKpY’>KalolIel Cpe/pl, IUIAHUPOBAHUE MOCTYNKOB M OLEHKH HUX BO3MOXKHBIX
MOCJIEACTBUN UISI OKPYKAKOIIEH CPELBI;

8) neHHOCTH HAYYHOI'O ITO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHsI HAyKHW U OOIICCTBEHHOM  MPAKTUKH, TOHUMAaHHE
MaTeMaTHYECKOW HayKd Kak c]epbl 4eIoBEYeCKOM MJesATEeNbHOCTH, JTaroB €&
pa3BUTUS M 3HAYUMOCTH JUIsI Pa3BUTUS [IUBUJIM3AIMU, OBIAJICHUE SI3BIKOM
MaTeMaTUKU W MaTeMaTUYeCKON KyJIbTypoll Kak CpeJICTBOM IIO3HAHUS MUpa,
TOTOBHOCTh OCYHIECTBIIATh MPOEKTHYI0 M HCCIEIOBATEIbCKYIO JEATEIbHOCTD
WHJMBUAYAJILHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/bHbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble jlornyeckue aeicTBus:

BBISIBJITD M XapaKTEPU30BaTh CYIIECTBEHHBIC NPU3HAKM MATEMAaTHYECKUX
OOBEKTOB, IMOHATHHA, OTHOLIEHUH MEXAy MNOHATHAMH, (OpPMYJIMPOBATH
oIpezesieHUs MOHATUM, YCTAaHABIIMBATh CYIECTBEHHBIN MPU3HAK KiIaccU(UKaLMH,
OCHOBaHUs AJi1 0000IIEHUS ¥ CPAaBHEHUS, KPUTEPUH ITPOBOUMOTO aHAJIH3a;

BOCIIpUHUMATh,  (OpPMYyJIHMPOBaTbH U  MPEOOPa3OBBIBATH  CYXKJIEHUS:
YTBEPAUTENbHbIE U OTPULIATENbHbIE, €UHIUYHBIC, YACTHBIE U 00II1E, YCIOBHEIE,

BBISBIIATh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3U U IIPOTHUBOPEYUS
B (pakTax, JaHHBIX, HAOIIOJCHUAX W YTBEPKACHUAX, NpeuiaraTb KpUTEpUU Jis
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUN;

JeJaTh BBIBOABI C HCIOJB30BAHWEM 3aKOHOB JIOTMKH, IEAyKTHBHBIX U
VMHIYKTUBHBIX YMO3AKJIFOUEHUHM, YMO3AKIFOUECHU 110 aHAJIOTUH;

IIPOBOJUTBE CAMOCTOSITENBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKACHUN
(IpsiMbIE U OT MPOTUBHOI'0), BEICTPAaUBaTh apryMEHTALIMIO, IPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE CY>KICHUS 1 BHIBObI;

BbIOMpaTh cmoco0 pelmieHuss ydeOHOW 3amayd  (CpaBHUBATh HECKOJIBKO
BapUAHTOB  pEUICHMs, BbIOMpaTh  Haumbojee MOAXOMAUMH ¢  y4yéToM
CaMOCTOSITEJIbHO BbIJICJIEHHBIX KPUTEPUEB).



ba3zoBble ucciiegoBaTeIbCKUE 1eHCTBUA:

UCIIONIb30BaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMUS,
dopMynupoBaTh ~ BOMPOCH,,  (DUKCHpYIOIIME  MPOTHBOpEYHEe,  MpoOJeMy,
yCTaHaBIMBaTh MUCKOMOE W JaHHOE, (pOopMHpOBaTH TUMOTE3Yy, apryMEHTHPOBATH
CBOIO TIO3HIINIO, MHECHUE;

IPOBOAUTH CAMOCTOSTENIBHO CIUIAHUPOBAHHBIN AKCIEPUMEHT, UCCIIEJOBAHHE
[0 YCTAHOBJICHUIO OCOOCHHOCTE MaTeMaTHUECKOro 00bEKTa, SIBJICHUSI, TpoIlecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MKy OOBEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POpMyYTUPOBaTh OOOOIICHHS] W BBIBOJBI MO pe3yjIbTaTaM
NpOBEAEHHOTO  HAONIOACHMS, WCCICAOBaHUS, OICHUBATh  JIOCTOBEPHOCTH
MOJIyYCHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIICHUIA;

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

Pa6ora ¢ undpopmaunmeii:

BBISIBJIATH Je(UIUTH HHPOPMAIIUHU, JAHHBIX, HEOOXOJUMBIX ISl OTBETa Ha
BOMPOC U JUIsI pEIICHU 3a/1a4H;

BbIOMpaTh UH(POPMAILIMIO U3 UCTOYHUKOB Pa3jIMYHbIX THUIOB, aHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh W HWHTEPIPETHPOBATH WH(GOPMAIIMIO Pa3TUYHBIX BHUAOB U
¢dbopM TpeCTaBICHNUS;

CTPYKTYypUpOBaTh HMH(OpMAILMIO, MPEACTABIATh €€ B PA3NUUYHBIX (opMax,
WLTIOCTPUPOBATH rpapuuecKH;

OIICHUBATH HaIEKHOCTD uHpOpMaIun 1o CaMOCTOSITEIIEHO
c(hOpMYJIUPOBAHHBIM KPUTEPHUSIM.

KoMMyHUKATHBHBIE YHUBEpPCaJIbHbIE Y4eOHbIE JeHCTBUS

OOmenmne:

BOCIIPUHUMATh U (hOPMYJIMPOBATH CYKJACHUS B COOTBETCTBUU C YCIIOBUSIMU U
IeasIMU  OOIIEHUsI, SICHO, TOYHO, TPAaMOTHO BBIpakaTh CBOIO TOYKY 3pEHUS B
YCTHBIX M TMHUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PEIICHUS 3aJauH,
KOMMEHTHUPOBAThH MOJTYYCHHBIN pe3yIbTarT;

B X0Ji€ 0OCYXXJICHHUS 3aJlaBaTh BOIIPOCHI MO CYIIECTBY OOCYXIaeMON TEMHI,
npoOJjieMbl, pelraeMoil 3ajayd, BBICKA3bIBaTh HJEH, HalleJeHHbIE Ha IIOMCK
pEelIeHUs, COIMOCTaBIISITh CBOU CYXIEHUSA C CYXKICHUSIMU JPYTUX YYaCTHUKOB
nuanora, oOHapy>KMBaTh Pa3jIM4Me€ M CXOJCTBO MO3WIMNA, B KOPPEKTHOU (opme
bopMyJIMpPOBAThH Pa3HOTIIACHS, CBOM BO3PAKCHHUS;

MPECTABIATh PE3YJIbTATHl PELICHUs 3a/aud, YKCIIEPUMEHTA, UCCIICIOBAHMS,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPATh (opMaT BBICTYIUICHUS € Y4E€TOM 3ajaad
MPE3EHTAIUN U 0OCOOEHHOCTEH ayTUTOPHH.

PeryasiTuBHbIE YHMBepcaJbHbIe YueOHbIe NeiCTBUSA



Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHHS 3a7a9d, BEIOMPATh CIIOCOO PEIICHUs C
y4E€TOM HMEIOIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH
U KOPPEKTUPOBATh BAPHUAHTHI PEIICHUM ¢ y4ETOM HOBOM MH(GOPMAIIUH.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JEHCTBUI U MBICIUTEIbHBIX MPOIECCOB, UX PE3YyJIbTAaTOB, BIAJETh
croco0aMy CaMONPOBEPKH, CAMOKOHTPOJISi Tpoliecca U pe3yJibTaTa pelieHus
MaTeMaTU4YECKOW 3a7a4H;

NPEABUIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IPU PEUICHUM 3a]a4H,
BHOCUTH KOPPEKTHUBHI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB, JIAHHBIX,
HalICHHBIX OIINOOK, BBISIBICHHBIX TPYIHOCTEH;

OIICHMBATh COOTBETCTBUE PE3YJIbTATA LIENU U YCIOBUAM, OOBSICHATH TPUUUHbI
JOCTHKEHUSI WIIM HEIOCTUKEHUSI PE3YIbTATOB JIESITEIbHOCTH, HAXOJUTh OIIMOKY,
JaBaTh OIEHKY IPHOOPETEHHOMY OTIBITY.

CoBMecTHAasl 1eSITEJILHOCTD:

MOHMMATh M KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOU
paboThl TpU peHIeHUH Y4YeOHBIX 3aJay, MPUHUMATh 1e€Jb COBMECTHOM
NeSATEIbHOCTH, IJIAHUPOBATh OPraHU3alMI0 COBMECTHOW pabOThl, pacrpeneiiiarh
BUJBl paboOT, JOOroBapuBaThCs, OOCYXKAaThb NPOLECC U pe3yabTaT padoThI,
0000111aTh MHEHUS HECKOIBKHX JTIOAEH;

y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (0OCykaeHUs, 0OMEH MHEHUH,
«MO3TOBbIE€ IITYpPMbl» M HWHBIE), BBINOJHATh CBOIO 4YacTh pabOThl U
KOOPAMHUPOBATh CBOU JCHUCTBHS C JPYTMMH YJI€HAMH KOMAaH[bI, OLICHHBATH
KaueCTBO CBOETO BKJAJa B OOIIMIA MPOAYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM
y4aCTHUKaMU B3aUMO/ICUCTBUS.

INPEAMETHBIE PE3YJIBTATBI

K koniy obOyuenuss B 10 kJjacce oOy4arOIIMICSd MOJYYUT CIEAYIOIIHE
IpEeAMETHbIE PE3YJbTAaThl MO OTACIbHBIM T€MaM pabouel MmporpamMmbl y4eOHOTO
Kypca «Anrebpa u Hadajla MaTEeMaTUYECKOTO aHATTU3ay:

Yucsia v BBIYMCICHUS:

CBOOOJIHO OIEpUPOBaTh MOHATUSIMU: PALMOHAIBHOE YHUCIO, OECKOHeYHas
nepuognuyeckasl JIpoOb, TPOLEHTHI, HPPAIMOHATILHOE YHCIO, MHOXECTBa
PAaLMOHANIBHBIX U AEHCTBUTENBHBIX YUCEI, MOAYJIb JEUCTBUTEIBHOIO YNCIIA;

OPUMEHATh NPOOW ¥ TPOILEHTH I PEIICHHS MNPUKIAIHBIX 3adad H3
Pa3IMYHBIX OTPACIIEN 3HAHUN U pEaIbHOW KU3HU;

NPUMEHSTH MPUOIKEHHBIE BBIUMCICHUS, TPABUJIA OKPYTIIECHUS, PUKUIKY U
OLIEHKY pe3YJIbTaTa BBIYUCIICHUM;



CBOOOJHO ONEPUPOBATH MOHSATHEM: CTENEHb C ILEJNbIM IOKAa3aTeleM,
UCIOJIb30BaTh MOAXOIALLYI0 (POPMY 3aMUCH JEHCTBUTEIBHBIX YUCEN ATl PEIICHUs
IIPAKTUYECKUX 3a/1a4 U MPEACTABIICHUS JaHHBIX;

CBOOOJHO ONEpPUPOBATh MOHATHEM: APUPMETHUUECKUNA KOPEHb HATYpPAJIBHOU
CTEIICHU;

CBOOOJTHO OIEPUPOBATH MOHATHEM: CTENEHb C PALIMOHAIBHBIM [TOKA3aTENIEM;

CBOOOJHO OIEpPUPOBATh MOHATUSAMU: JIOrapudM UHCIA, JECATUYHBIE WU
HaTypaJIbHbIE JIOTaPUPMBL;

CBOOOZHO ONEPUPOBATh MOHITUSIMH: CUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC
YHUCIIOBOIO apTyMEHTA;

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

YpaBHeHUs U HEPABEHCTBA:

CBOOOJHO ONEpPUPOBATH MOHATHAMH: TOXKAECTBO, YPABHEHUE, HEPABEHCTBO,
PAaBHOCWJIbHBIE YPABHEHUS U YPABHEHHUSI-CIICICTBUS, PABHOCHUIIBHBIE HEPABEHCTBA,

OPUMEHATHh pPa3IMYHBIE METOJbl PEIICHUS pPAlMOHAIBHBIX U JApPOOHO-
pallMOHAJIBHBIX YPaBHEHWM, IPUMEHATH METOJ HWHTEPBAIOB Uil PELICHUs
HEPABEHCTB;

CBOOOZHO OINEPUPOBATh MOHATUSMU: MHOTOYJIEH OT OJHOW NEPEMEHHOI,
MHOTOYJIEH ¢ MedbiMH KO3 (dULIMEeHTaMH, KOPHH MHOTOYJIeHa, MPUMEHSTDH
JIEJICHME MHOTOYJIEHA HA MHOTOWIEH C OCTaTKOM, TeopeMy be3y u teopemy Buera
JUIS peleHus 3a/1a4;

CBOOOZHO ONEpUpOBaTh NOHATUAMM: CHUCTEMA JIMHEHWHBIX YpaBHEHMI,
MaTpuLa, ONPENEIUTENh MaTpullbl 2 X 2 M €ro IEOMETPUYECKUHA CMBICI,
UCITIOJIb30BaTh CBOMCTBA ONpENEHAUTENs 2 X 2 JUIsl BBIYMCIEHUS €r0 3HAYCHUS,
IPUMEHSTh ONPEACIIUTENN U1 PELICHHUs CUCTEMbl JIMHEWHBIX YPAaBHEHWH,
MOJEJINPOBATh PEAIBHBIE CUTYallUH C IIOMOIIBIO CUCTEMBI JIMHEWHBIX YPAaBHECHUH,
UCCJIENOBATh IIOCTPOCHHBIE MOJEIM C IIOMOINBID MAaTpUILl U ONPEIACIUTEIICH,
VHTEPIIPETUPOBATH ITOJy4YEHHBIN pe3yJIbTarT;

UCIIONIb30BAaTh CBOWCTBA JIEHCTBUH C KOpPHSAMU JJs MpeoOpa3oBaHUS
BBIPAKEHNH;

BBINOJIHATH NPeoOpa30BaHUs YUCIOBBIX BBIPAXKEHUMN, COJIEPKAILMX CTEIEHU C
palMOHAIBHBIM [TOKA3aTEIIEM;

UCIIOJIb30BaTh CBONCTBA aorapudmoB TUISL npeodpazoBaHus
Jorapu(pMUUECKUX BBIPAKECHUN;

CBOOOZHO ONEPUPOBATh NOHATHUAMU: HpPpALMOHAJIbHBIC, [MOKA3aTeIbHbIE U
jgorapu(pMHUECKre YpaBHEHUS, HAXOAUTh UX PELIECHUS C IIOMOIIbIO PaBHOCUIIbHBIX
NIEPEXO0B WIIA OCYILECTBIISAS IPOBEPKY KOPHEW;



IPUMEHATh OCHOBHBIE TPUTOHOMETpHUECKUe (HOPMYIIbI sl TPeoOpa3oBaHUs
TPUTOHOMETPUUECKUX BBIPAKECHUI;

CBOOOZHO OINEPUPOBATH MOHSATHEM: TPUTOHOMETPUUECKOE YpaBHEHHE,
OpUMEHATh HeoOXonuMble  (QOpPMYNBl Ui pEIHICHUS OCHOBHBIX  THUIIOB
TPUTOHOMETPUUYECKUX YPABHEHMUIA;

MOJICJIMPOBATh peallbHble CHUTyalldd Ha S3bIKe anreOpbl, COCTABIATH
BBIPQXEHUS, YpPaBHEHHUS, HEPABEHCTBA IO YCJIOBHMIO 3aJlayM, MCCIEIOBAThH
IOCTPOCHHBIE MOJIETIH C MCIIOJIb30BaHUEM allnapaTa ajareopsl.

DyHKUMM U TPapuKu:

CBOOOJTHO OMEpPUPOBATh MOHATUAMU: (DYHKIHS, CIOCOOBI 3a1aHusl QYHKIINH,
B3aMMHO OOpaTHble (QYHKIUH, KOMOO3UIMSA (yHKUUN, Trpaduk QyHKIUH,
BBITIOJIHATH 3JIEMEHTApHBIE MTPe00pa3oBaHus rpauKoB QyHKIIHIA;

CBOOOJTHO OMEpPUPOBATh MOHATUSAMHU: OOJIACTH ONpEIENCHHS] U MHOMXKECTBO
3Ha4eHU! PYHKIMHU, HyIU QYHKIIUU, TIPOMEXKYTKU 3HAKOTIOCTOSHCTBA,

CBOOOZHO OMNEpUPOBATH TMOHATUSAMU: UYETHBIE W HEYETHbIE (QYHKIUH,
nepuoanyeckue QyHKIUU, TPOMEKYTKH MOHOTOHHOCTH (DYHKIIMHM, MAaKCUMYMBbI U
MUHUMYMbI (DyHKUIMH, HaumOOJblllee M HaWMEHbIIee 3HaueHHue (YyHKIUU Ha
IPOMEKYTKE;

CBOOOJTHO OMEPUPOBATH MOHATUSAMU: CTETIEHHAs] (PYHKLUS C HaTypaJbHBIM U
LEJNbIM TOKa3zareiaeM, rpapuK CTENEeHHOW (PYHKIMH C HATYpPaJbHBIM U LEJIbIM
nokasaresneM, rpa@uk KOpHsS n-0il CTeNeHM Kak (PYHKIHMH OOpaTHOM CTENEeHU ¢
HATypaJIbHBIM IT0Ka3aTelleM;

ONepUpOBaTh TOHATUSAMH: JIMHEWHas, KBaJpaTHYHAs M JIpOOHO-TUHEHHas
(yHKIMY, BHITIOTHSTD 3JIEMEHTApHOE MCCIIeI0BaHUE U IIOCTPOCHUE UX TPa(HKOB;

CBOOOJHO OIEpUPOBaTh MOHSATHUSMU: IOKa3aTelbHas M Jorapudmuueckas
(GyHKIMM, UX CBOMCTBA M TpadUKH, HCIOIb30BaTh MX TpaduKH AN pelIeHUs
YPaBHECHU;

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

UCIONB30BaTh rpaduku  (GyHKIUN JUId  HCCIEAOBAaHUSA TMPOIECCOB U
3aBHCHMOCTEH MpU PeUICHUH 3a7a4 U3 IPYTuX Y4eOHBIX MPEAMETOB M PEaTbHOU
KHU3HH, BBIpaXXaTh (GOpMyJIaMH 3aBUCUMOCTH MEKAY BEINYMHAMU;

Hauana MaTeMaTH4eCKOro aHAIu3Aa:

CBOOOZHO OMEpUpPOBaTh MOHATHIMH: apHUPMETHUECKas U TeOMETpHUYecKas
nporpeccusi, 06CKOHEUYHO yOBIBAIOIIAsl T€OMETPUYECKAsl MPOTPECCHs], TMHEHHBIN U
AKCTIIOHEHIMATIBHBIN pocT, opMyJsia CIOKHBIX MPOLUEHTOB, UMETh IPEICTABICHHUE
0 KOHCTAaHTe;

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



CBOOOJHO OMEPUPOBATH MOHATHIMHU: TOCIEI0BATENBHOCTD, CIIOCOOBI 3aJaHUS
NOCJIEOBATEIBHOCTEH, MOHOTOHHBIE M OIPAaHWYEHHBIE IOCIIEI0BATEIBHOCTH,
NOHUMAaTh OCHOBBI 3apOKIAEHUS MATEMATHYECKOrO0 aHalh3a KaK aHajau3a
OE€CKOHEUHO MaJbIX;

CBOOOJTHO OMEpUPOBAaTh TOHSATHSIMU: HEMpPEPbIBHbIE (YHKIHMH, TOYKH
pa3pbiBa rpaduka pyHKIHUM, aCUMIOTOTHI rpaduka QpyHKINH;

CBOOOJHO OMEpUPOBATH MOHATHEM: (DYHKLHS, HEMpPEphIBHAS Ha OTPE3KeE,
NPUMEHSTH CBOMCTBA HEMPEPBIBHBIX (DYHKIUHN JJIs pELICHUS 3a/1a4;

CBOOOJTHO OIEpUPOBaTh TMOHIATUSIMHU: TIepBas U BTOpask IPOU3BOIHbBIC
byHKIMHU, KacaTenbHas K rpaduky QyHKIUU;

BBIYHCIIATh MTPOU3BOAHBIE CyMMBI, IPOU3BEAECHUS, YACTHOIO U KOMIIO3ULUU
NBYX (PYHKITUH, 3HATh TPOU3BOAHBIC AIIEMEHTAPHBIX (PYHKITUN;

UCIIOJIb30BaTh T€OMETPUUECKUN M (DU3UYECKUH CMBICI MPOU3BOJIHON ISt
penieHus 3aaay.

MHokecTBa M JIOTHKA:

CBOOOJHO  ONEpUpOBaTh MOHATUSMU: MHOXECTBO, ONEpaldd  HaJ
MHO>KECTBaMU;

UCITI0JIb30BaTh TEOPETUKO-MHOKECTBEHHBIN anmapar Jyisi ONMCaHUs pealbHbIX
MPOLIECCOB U SIBJICHUM, TIPU PELICHUH 33]1a4 U3 APYTUX y4eOHbIX MPEAMETOB;

CBOOOZHO OINEpPUPOBATh MOHATUSMU: OINpEACNICHUE, TeOpeMa, ypaBHEHHE-
CJIEJICTBHE, CBOMCTBO MAaTEMAaTUYECKOIO0 OOBEKTA, T0KA3ATENBCTBO, PABHOCHIIBHbBIE
ypaBHEHUS U HEPABEHCTBA.

K koniy obyuenuss B 11 kJjacce o0Oy4aroOIIMICSd TOJYYUT CIEAYIOIIHNE
IpEeAMETHbIE PE3yJbTAaThl MO OTACIbHBIM T€MaM paboued mporpamMmbl y4eOHOTO
Kypca «Anrebpa 1 Hayana MaTeMaTHUYECKOrO aHAIIA3a»:

Yucsia v BBIYMCICHUS:

CBOOOJTHO ONEpPUPOBATH MOHATHSMHU: HATypaJbHOE M LEJO€ YHCIIO,
MHOKECTBA HATypaJIbHbIX M LEJbIX YUCEN, MCIOJb30BaTh MPU3HAKU JEIMMOCTU
uensix yncen, HOJ[ u HOK HaTypanbHBIX 4Mcel 1 peleHus 3a1ay, IPUMEHATh
anroput™m EBkina;

CBOOOJTHO OIEpUPOBATh IOHATHEM OCTaTKa [0 MOJYJIO, 3aIlMChIBaTh
HATypaJibHbIE YKCIIA B PA3JIMYHbBIX MO3UIIMOHHBIX CHCTEMaX CUUCIICHMUS;

CBOOOJIHO OMNEPUPOBATH TMOHATUSIMHU: KOMIUIEKCHOE YMCIO UM MHOXECTBO
KOMIUIEKCHBIX YHUCEJ, MPEJCTaBIATh KOMIUIEKCHBIC YHCa B ajredpanyeckoil u
TPUTOHOMETPUUYECKOM (hopMe, BBITIOJIHATH apu(METHUECKHE ONepali ¢ HUMHU U
M300pakaTh Ha KOOPJIMHATHOM TJIOCKOCTH.

YpaBHeHUs U HEPABEHCTBA:



CBOOOJHO OMEpUPOBATh MOHATHUAMU: HppalOHAJIbHBIC, MOKa3aTeJIbHbIE U
jgorapu(MUUECKHe HEpPaBEHCTBA, HAXOAUTh UX PELIEHUS C  TOMOIIBIO
PaBHOCHUJIbHBIX MTEPEXOJIOB;

OCYIIECTBISAITh OTOOP KOpPHEH TMpU PpEIIeHUH TPUTOHOMETPUUYECKOTO
YpaBHEHMUS;

CBOOOZHO ONEpPUPOBATH TMOHSATHEM TPUTOHOMETPUYECKOE HEPABEHCTBO,
NPUMEHATh  HEOoOXoawmble  (HOPMYINIBI  1JiT  PEIICHWs OCHOBHBIX  THIIOB
TPUTOHOMETPUYECKUX HEPABEHCTB;

CBOOOJIHO OTEPUPOBATH MOHATUAMH: CUCTEMAa U COBOKYITHOCTh YpaBHEHUN U
HEPABEHCTB, PABHOCUJIbHBIE CUCTEMbBI U CUCTEMBI-CIIEACTBUS, HAXOAUTh PELICHUS
CHCTEMBI U COBOKYITHOCTEW PAllMOHAIBHBIX, UPPALHOHAIBHBIX, ITOKA3aTEIbHBIX U
JorapuMUYECKUX YPaBHECHUIN 1 HEPABCHCTB;

perarb pallOHAIIbHbIE, UppAaLMOHAJIbHBIE, MOKa3aTEJbHBIE,
jJorapuMUYecKre U  TPUTOHOMETPUYECKHME YpPaBHEHHMS U  HEPABEHCTBA,
COZEpIKAIINE MOLYJIU U TapaMeTphI;

MPUMEHSTH TpaduuecKre MEeTObI ) PEIICHHs] YPaBHEHUH M HEPABEHCTB, a
TaKXKe 3a/1a4 ¢ IapaMeTpaMu;

MOJICIMPOBaTh peajbHble CUTyalldd Ha s3bIKE alreOpbl, COCTaBJIATh
BBIPDAKECHUS, YPAaBHEHUS, HEPABEHCTBA M MX CHUCTEMBl IO YCIOBHIO 3aJauH,
UCCIIEIOBaTh IOCTPOCHHBIE MOJENM C HCIOJb30BAHUEM ammapara ajireOpsl,
VHTEPIPETUPOBATH NTOJTYUYEHHBIN PE3YJIbTAT.

DyHKUMM U TPaPuKu:

CTPOUTh TpaduKKM KOMIO3UIMU (PYHKUUNA C TOMOIIBIO 3JIEMEHTApHOTrO
MCCJIEIOBAHUS U CBOWCTB KOMIO3UIMU JABYX (DYHKIIMIA;

CTPOUTh TEOMETPUYECKHEe 00pa3bl YypaBHEHHMHI M  HEPaBEHCTB Ha
KOOPJMHATHOM IIOCKOCTH;

CBOOOJTHO  OMEepUpOBaTh MOHATUSAMU: TpadUKH  TPUTOHOMETPUUYECKHUX
byHKIUH;

OpUMEHATh (GYHKIUUA IS MOJEIMPOBAHUS W HWCCIEAOBAHUS pPeaTbHBIX
IIPOLIECCOB.

Hauana MaTeMaTH4ecKOro aHajamu3sa:

UCITOJIb30BaTh MPOU3BOIHYIO JIJIsl KCCIIEOBAaHUSL (PYHKIIMA HA MOHOTOHHOCTh
U DKCTPEMYMBI;

HAXOJIUTh HAMOOJIbIICE U HAMMEHBIIIEE 3HAUCHHS (DYHKITUN HETPEPHIBHOW HA
OTpE3KE;

UCIIOJIb30BaTh MNPOU3BOAHYIO JISI HAXOXKACHUS HAWJIY4IlEr0 PELICHUs B
NPUKIAIHBIX, B TOM YHUCJIE COLUMAIBbHO-JKOHOMHYECKHX, 3aJadax, s
OTpeNeseHUs] CKOPOCTH M YCKOpPEHHUs IMpollecca, 3aJaHHOro (opMmyJiol wiu
rpaduxom;



CBOOOZHO ONEpUpOBaTh TMOHATUSAMHU: TEpPBOOOpa3Has, ONpeAeTEHHBIN
UHTETpall, HaXOAWUTh NEePBOOOpa3HbIE 3IEMEHTAPHBIX (PYHKIUNA U BBIYUCIATH
uHTerpan no gopmysie Horotona-JleliOnua;

HaXOAMTH IJIOLIAAH IUIOCKUX GUTYp U OOBEMBI TE ¢ TOMOLIbIO UHTETpaa;

UMETh TPEJCTaBICHHE O MAaTEMATHUYECKOM MOJEIMPOBAaHUM Ha IpPUMEpPE
cocTaBiieHUs AU PepeHnanbHbIX YpaBHEHUM;

pemiath MNPUKJIaJHbIE 33aa4d, B TOM YHCIE COLUAIBHO-IKOHOMUYECKOTO U
(U3UYECKOT0 XapaKTepa, CPeACTBAMU MAaTEMAaTUYECKOTO aHAJIN3a.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBo 4acos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposBbie)
n/n NPOrpamMMbl Bcero Kontpoabnpie  TMpakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
MHO0X€eCTBO IeHCTBUTEILHEIX YHUCEI.
1 MHorounensl. PaninoHanbHbIe ypaBHEHUS U 24 1
HepaBeHCTBA. CHCTEMBl IMHENHBIX
YpaBHEHUU
) Oynknuu v rpaduku. CrenenHas GyHKIUS C 12 1
LEIBIM MTOKa3aTeaeM
3 Apudmernieckuil KOpeHb N-0i CTENEeHH. 15 1
HppaumonanbHble ypaBHEHUS
4 [TokazarenbHast pyHkius. [TokasarenbHble 10 1
YPaBHEHHUS
5 Jlorapudmudaeckas GyHKIHS. 18 1
Jlorapudmuueckue ypaBHEHHUS
6 TpUroHOMeTpUUECKHE BBIPAKEHUS U ” 1
YpaBHEHUS
ITocnenoBaTenbHOCTH U IIPOIPECCUU 10 1
HenpepsiBabie pynkiuu. [IponsBoanas 20 1
9 [ToBTOpeHue, 06001eHNEe, CUCTEMATH3AIUS 5 )
3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 136 10 0




11 KJIACC

KouunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpamMmbl Bcero Kontpoaenpie  Ipakriieckue o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| HccnenoBanue GyHKIHN ¢ TOMOIIBIO ” |
MIPOU3BOTHOM
2 [TepBooOpasHas 1 uHTETpal 12 1
3 I'paduku TpuroHOMETpUYECKUX PYHKITAMN. 14 1
TpuronomeTpuyeckrue HepaBeHCTBA
4 WppanmonanbHble, MOKa3aTelbHbIE U 24 1
JorapuMuUecKre HepaBeHCTBa
KommiekcHbie uncina 10 1
6 HarypanbHblie u 1ienble yncina 10 1
CucreMbl palioHATBHBIX, UPPALMOHATBEHBIX
7 MOKa3aTeIbHBIX U JIOTapu(PMUIECKUX 12 1
YpaBHEHUI
8 3ajauu ¢ mapameTpamu 16 1
9 [ToBTOpEeHME, 0000IIEHNE, CHCTEMATH3AIIH 16 )
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 136 10 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUIS1 YYEHUKA

METOINYECKHUE MATEPHUAJIBI J1JId YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET



