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HOACHUTEJbHASMN 3AIIMCKA

Yue6GHbIil Kypc «Asrebpa U Havana MareMarnyecKoro aHaiusay sBIACTCH
OMHMM W3 HauGoiee 3HAYMMBIX B NpOrpaMme cpepHero obmiero oOpasoBaHus,
IOCKOJIBKY, ¢ OJifHOi CTOPOHBI, OH OOCCICIHBACT HHCTPYMCHTAIBHYIO Gasy i
M3yYEHHS BCEX €CTECTBEHHO-HAYYHBIX KYPCOB, @ C JPYroH CTOPOHBI, (dopmupyer
JIOTMHECKOe U aGCTPAKTHOE MBIILIEHHE 00yYarOmyXcs Ha YPOBHE, HEOOX0MMMOM
IS OCBOEHMS MH(pOpMATHKH, 00IECTBO3HAHMS, UCTOPUH, CTIOBECHOCTH U IPYIHX
JUCHMIUTHE, B paMmkax [aHHOTe Y4cOHOro Kypca o0yHaiomiHCCd OBIG/CBAIOT
YHUBEPCAIbHBIM SI3BIKOM COBPEMEHHON HAyKH, KOTOpas (popMyIHMpyeT CBOU
JOCTIDKEHUS B MareMaruieckoil popme.

VyeGHbIH Kype aireOpsl M Haval MareMaTHYECKOro aHauM3a 3aKja/iblBacT
OCHOBY JUISl YCHENNIOro OBJAACHHA 33KOHaMH busuKH, XUMHH, OHONOTHH,
[TOHUMAHUS OCHOBHBIX TEHICHIMI PA3BUTHA SKOHOMHKU M OOIIECTBEHHOM JXH3HHY,
[MO3BOJISIET OPHEHTHPOBAThCS B COBPEMEHHBIX LHM(POBBIX M KOMITLIOTEPHBIX
TEXHOJIOTHSX, YBEPEHHO WHCIIONB30BaTh UX VIS JMAILHEHIIEro o0Opa3oBaHusi U B
IOBCEIHERHOM KM3HU. B TO jxe BpeMs ORNajicHMe abCTPaKTHBIMM M JIOTHYECKU
CTPOIMMH KOHCTPYKIWSIMH aireOpbl M MareMaTUdeCKoro aHainsa pasBUBACT
yMEHHME HAXO[JUTh 3aKOHOMEPHOCTH, OOOCHOBBIBATH MCTHHHOCTH, [IOKa3bIBAThH
YTBEPKIEHHS C TIOMOIIBIO MHIYKIMHA ¥ PacCyarh JEIyKTHBHO, UCTIOIL30BATH
0G006ImenHne ¥ KOHKpeTH3amuio, afcTparupoBaHue M aHAnormio, (opMupyer
KpeaTuBHOE W KPUTUYECKOE MBILLICHHE.

B xone m3yueHus y4eGHOro Kypca «Airebpa u Hadama MaTeMaTuieckoro
aHAIN3a» O0OYYAMOMKECs TONYYarT HOBBIA ONBIT PELICHMS MPUKIIAIHBIX 3a1ad,
CAMOCTOSITENLHOTO TIOCTPOSHUS MATEMATHYECKUX MOienell peanbHbIX CUTYalui,
MHTEpIpETalud  TOJNYYCHHBIX  PCLICHMH,  3HAKOMATCA € NPUMEPaMH
MATEMATHYECKUX 3aKOHOMEPHOCTEH B IIpUpOJE, HAyKe U HCKYCCTBE, €
BBIJIAIOIUMUCS MAaTEMATUYSCKUMU OTKPBITUAMHU U UX aBTOPAMH.

VueGHRIT Kype 007aaeT 3HAUUTETHHBIM BOCTIMTATEILHRIM TTOTEHITNATIOM,
KOTOpBIIi peanmM3yercs Kak depe3 YdYeOHbIi Marepuall, CrocoOCTBYIOIIUI
(OpMHpPOBAHMIO HAYYHOIO MHMPOBO33PEHHS, TaK W 4epes3 creipuky ydeOHOU
JESTENPHOCTH, TpeOyromieil MpOJODKUTEIbHON  KOHLUCHTpAUMM — BHUMAHMA,
CAMOCTOSITETBHOCTH, ~ aKKVPAaTHOCTM W OTBETCTBEHHOCTHM 32  TIOJYHMCHHBIN
pe3yibTar.

B ocuHoBe Meromuku oOOydeHus anreOpe M HavyalaM MaTeMaTH4YCCcKoro
AHAJTH3A JISKUT JEATETbHOCTHBIN MPUHIMIT 00y YESHUS.

B crpykrype y4eGHOro Kypca «Ajrebpa u Hauaga MareMaTuieckoro
AHAM3a» BHLIENECHBI CIEAYIOIME COAEPKATEIbHO-METONMYECKHE TMHAN: «Hncna
¥ BBIUMCICHUSD), «PYHKIMU U TpaduKu», «YPaBHCHUS ¥ HEPABECHCTBAY, «Havana
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MATEMATHYECKOrO aHaim3a», «MHOKeCTBA U JIOTMKa». Bce  OCHOBHBIE
COEPKATENHHO-METOAUIECKHE JIMHUMA H3Y4alOTCA HA NPOTHKCHUM JBYX JICT
oGyd4eHus Ha ypoBHE CpemHero obuiero 00pa3oBaHMs, €CTECTBCHHO IOMOMHAA
APYT JAPYra ¥ TOCTENEHHO HACHILA’ICh HOBBIMU TEMamH ¥ pasiciamMu. JlaHHbIi
y4eOHbIii Kype SBISIETCS MHTETPATHBHBIM, TOCKOJIBKY o0ObenuHseT B ce0e
COJEPXKAHUE HECKOJNBKMX MATeMaTHYCCKUX [MCIMIUIMH, TaKhX Kak anrebdpa,
TPUTOHOMETpPHS, MATeMaTHUECKUN aHaiu3, TCOPHMA MHOXKECTB, MaTCMaTHIeCKasd
normka u apyrde. I1o Mepe TOro Kak OOy4arOnuecss OBJIAJCBAOT BCC Oonee
IMPOKUM MATEMATHYECKUM allllapaToM, Y HUX MOC/ICA0BATEILHO dopmupyercs u
COBEPIIECHCTBYETCS YMEHHE CTPOUTh MareMaTW4eckyro  MOACTb peayibHOM
CHTYalH, PUMEHSTh 3HAHHUsI, TIOJy4YCHHBIC PU M3YICHHH y4ueOHOro Kypca, Uit
peIIeHHs CaMOCTOSITeNbHO CHOPMYITMPOBAHHOH MaTeMaTHIeCKO# 3aauu, a 3aTeM
HHTEPIIPETHPOBATH CBOM OTBET.

CoepKaTebHO-MeTOMIIecKas TMHus «Uncia M BRIMUCICHNS) 3aBEPLIACT
(hOopMHpOBaHKE HABBIKOB MCIIOJIL30BAHMS JCHCTBUTEIBHBIX THCEI, KOTOPOE OBLIO
HAYATO HA YPOBHE OCHOBHOrO 00mero oopaszosanus. Ha ypoBHE CpeaHero o01ero
oGpasoBaiisi  0co00c  BHHMAHHWE  yAC/HCTCH  (POPMHPOBAHWIO  HABBLIKOB
PALOHANBHBIX BBIYMCIICHHM, BKTIOYAIOMMX B CEOS HMCIOJIL30BAHUE Pa3IIMIHBIX
dopM 3amMcu uKMCIa, YMEHHE JEJarh MPUKUJIKY, BBIIOIHATH pUOTIHKEHHBIE
BBIYMCIIEHUS, OIICHUBATh YHCIIOBBIE BBIPOKEHHsA, pabOTaTh € MATEMATHICCKIMU
KOHCTAHTAMH. JHAKOMbBIC OOYHArONHMCH MHOKCCTBA HAaTypaibHBiX, MC/bIX,
PALMOHANBHBIX W NCHCTBUTENBHBIX — 9WCEN  JIOTIONHAIOTCS  MHOKECTBOM
KOMIUIEKCHBIX 4HCENl. B KaKIOM W3 OSTHX MHOKECTB pPacCMarpuUBAOTCA
CBOMCTBEHHBIE €My crelMduUYecKre 3aJa4d W Omepaluy: JCJICHUC Halelo,
OTICPHPOBANHME OCTATKAMH HA MHOKECTBC NENBIX HHCEN, ocobbie cBolcTBa
PALMOHATBHBIX ¥ UPPALMOHATBHBIX YHCEN, ApUPMETHICCKUE ONICPALIHH, A TAKKE
M3BJIEUCHHE KOPHS HATYPAIbHOM CTENEHM HA MHOXECTBE KOMIUIEKCHBIX THCEIL
Braromapsi MOCIEJO0BATEIFHOMY PACIIMPEHHIO KPyra MCIONb3YEeMbIX HHCET M
JHAKOMCTBY C BO3MOXHOCTSMH HX HNPHUMEHEHHS /UL PEHICHHA PasIM'HBIX 3a1aM
dopMHpyeTCs TpeCTaBIeHHe O €IMHCTBE MATEMATHKM KaK HAyKd W e¢ pond B
[IOCTPOEHHM MOJIeJIell PealbHOro MMpa, MIMPOKO HCMONb3YIOTCS 00o0ImeHue u
KOHKpETU3aLusl.

Jluens «YpaBHEHHS M HEPABEHCTBA» PEANM3yeTcs HA NPOTHKEHUM BCETO
o0yueHus Ha ypOBHE CpemHero oOumiero oOpa3soBaHMs, IOCKOJBKY B KaXIOM
pasaene [Iporpammsl TPETyCMOTPEHO PEIIEHME COOTBETCTBYIOIIHMX 3a/at. B
pesyibTate OOy4AIOWMECs OBJIAJCBAIOT PA3TMUHBIMM - METOJAMU  PCINCHHS
PAIMOHANLHEIX, WPPAIUOHANLHEIX,  TOKA3ATENBHBIX, norapuMUYecKux U
TPUTOHOMETPHYECKUX YPABHEHHi, HEPABCHCTB M CHUCTEM, a TaloKe 3a/ad,
cofepKaIMX MapaMerpsl. IloTydeHHble YMEHUs IIMPOKO HCIOJB3YIOTCA MpH
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WCCIIEJOBAHMM (DYHKIMI ¢ HMOMOIIBIO IPOM3BOJHOU, NPH PELICHHH MPUKIIATHBIX
3aja9 ¥ 3a1a9 Ha HAXOXKJeHUE HauOOIBIIMX Y HAMMEHBIIHUX 3HAYCHUN ()yHKIUM.
JlaHHas cofepKaTeNbHas JHHUA BKIIOYAET B Ce0S TAKKe (dopMHUpOBAHUE YMEHUI
BBIIONHATH  pacuéthl 10  (dopMmynam, NpeoOpa3oBaHus — PALMOHATBHBIX,
MPPALMOHAIbHBIX W TPHIOHOMETPUHYECKHX BBIPKEHHM, a TaIOKe BBIPAKEHUH,
cofepKaIKMX CcrereHd U norapudMel. biiarofaps H3yHCHHUIO anreOpanvecKoro
Marepuana  NPOMCXOIUT  JAIbHEHINEE  PasBUTHC — AITOPUTMHIECKOTO M
aGCTPAKTHOrO MBIILICHHS O0yqaromuXcsi, GOPMUPYIOTCS HaBBIKH JIETYKTHBHBIX
paccyxkiaennid,  paborel ¢ CHMBOJIbHbIMU dopmamu,  [PEACTABICHUS
3aKOHOMEPHOCTE ¥ 3aBUCHMOCTEH B BUJE PABCHCTB M HEPABCHCTB. Anrebpa
npeiaraer  d(GGEKTHBHbIE HHCTPYMEHTBl Ul PCIICHHA MPAKTHYCCKHX M
eCTECTBEHHO-HAYYHBIX 3a/1a4, HArlIAJIHO AeMOHCTPUPYET CBOU BO3MOXKHOCTH KaK
SI3bIKa HAyKH.

CopeprxarenbHo-MeToqudecKas JuHus  «DyHKIMK U rpaduKu» TECHO
IepervieTaeTcs ¢ JAPYrMMy JTHUHMSAMA y4eOHOro Kypea, MOCKONbKY B KaKOM-TO
CMBICIIE 3a1a8T TIOCIEI0BATEIFHOCTD M3yUeHHs MaTepyana. Visydenue CTeneHHoM,
[10Ka3aTeIbHOMN, JOrapH(PMIHECKON H TPHTOHOMETPHIECKIX (PyHKIHI, HX CBOJCTB
¥ rpaMKoB, MCIIOIb30BaHNE (PYHKIMI JUIA PEMICHWS 3a/a4 U3 Apyrux y4eOHBIX
IPEZMETOB U PEATBHOM KI3HU TECHO CBA3aHO KaK C MATEMATHICCKUM aHATH3O0M,
TAaK ¥ C PCUICHHEM ypaBHEHWii M HepaBeHCTB. [Ipu 3ToM OONbIIOE BHUMAHHE
yacaseTca GOPMHPOBAHIIO YMCHHSA BBIPAKATH (OPMYIAMH 3aBHCHMOCTH MCHLY
pa3sIMYHBIMM BEIMYMHAMM, HCCJIEI0BATh IIOJTyYCHHBIC (GyHKIMH, CTPOMUTH HX
rpaduku. Marepua 3Toii cojepkaTeIbHON JIMHUH HALEJICH Ha PasBUTHC YMEHUIN
¥ HABBIKOB, IO3BOJISIONIMX BBIP@KATh 3aBUCHMOCTH MEX1y BEIUIMHAMH B
pasnuupoil gopMe: aHANMHTHIECKOH, rpaduiecKol H caopecuoit. Ero msydenue
CrIOCOOCTBYET  PA3BUTHIO  AJTOPUTMUYECKOTO  MBIIICHHUS, crocoOHOCTH K
060GIIEHHIO ¥ KOHKPETHU3ALMH, UCTIOIb30BAHMIO aHAIOTHH.

ConepsxarenbHas juHua «Havana mareMarHyecKoro aHaiusa) MO3BOJIACT
CYIHECTBEHHO PACHIMPHTL KPYr KAk MAareMarHIecKHX, TaK H NPHKIAAHBIX 33131,
JOCTYIHBIX OOYYarOmuUMCs, TaK KakK y HUX MOABJAETCA BO3SMOXKHOCTH CTPOUTDH
rpaduKH CIOKHBIX (YHKIWH, ONPENENATh WX HAauOONbIIME M HAMMEHBIINE
3HAYEHUS, BHYUCIATL IUioniamd Guryp m oOBEMBI TEJ, HAXOIUTh CKOPOCTH U
yckopeHmst mpoueccoB. JlaHHas conepiKareibHasd JIMHHMS  OTKPHIBACT HOBBIC
BO3MOXHOCTH TOCTPOCHHMS MaTeMaTHIECKMX MOJEIIeH peaibHbIX CUTYALMH,
NO3BOJIIET HAXOJWTh HaWiIydillee peleHWe B TNPHUKIAJAHBIX, B TOM YHCIC
COLMATbHO-OKOHOMHYECKHUX, 33a4axX. JHaKOMCTBO ¢ OCHOBAMM MAaTeMaTUieCKOro
amanuza croco0CTBYET pa3zRUTHIO AlCTPAKTHOTO, (QOPMANLHO-IIOTHYECKOrO 1
KPEaTHBHOTO MbINUICHUS, (DOPMUPOBAHUIO YMEHHH pacrio3HaBarh MPOABJICHNMS
3aKOHOB MATEMATHUKU B HAyKe, TEXHUKe W UcKyccTBe. OOydaiommecs y3HAKT O

4



BHUIAIOMMXCA  pesyjibTarax, MONYHCHHBIX B XOAC PasBUIHA MarcMaluku Kak
HayKu, 1 00 UX aBTOpax.

CopeparenbHO-MeToaudecKas TuHuist «MHOMXKECTBA U JIOTUKa) BKIIOYACT B
ceGs DIEMEHTHI TEOPUH MHOXKECTB M MATeMaTH4ecKOH JIOrHku. TeopeTko-
MHOIKCCTBCHHBIC TPEACTABICHIS MIPOHH3BIBAIOT BCCH KypC IKOJIbHOM MaTeMaTHKH
¥ TIpeUIaraloT Haubosiee YHMBEPCAIbHbIH A3BIK, 00BEIMHSIOMUI BCE DPa3/CIIb
MaTeMaTHKH W €€ INPWIOKEHUH, OHM CBA3BIBAIOT PAa3HBIC MATEMATHICCKUC
JMCIIUIMHBL M MX TPWIOKeHWs B eauHoe uenoe. ITosromy BaxHO Jath
BO3SMOKHOCTh OOYHAIOHMICMYCA TIOHHMATH TCOPCTHKO-MHOMKCCTBCHHBIH  A3BIK
COBPEMEHHOW MATeMaTHKH U WCIOJB30BAThH €T0 UL BBRIPDKCHHA CBOMX MBICIIEH.
JIpyruM BaKHBIM TPU3HAKOM MATeMAaTMKH Kak Haykd CJleIyeT MNpHUsHaTh
CBOMCTBEHHYIO €d CTporocTh OOGOCHOBAaHMH M  CIEI0BAHUC onpeeIEHHbIM
NPABIVIGM ~ TOCTPOCHHA  JOKA3aTCALCTB. 3HAKOMCTBO € DJICMCHTaMH
MATEMATHUYECKON JIOTMKM CIIOCOOCTBYET Pa3BUTHIO JIOTHYECKOro MBbIIUICHUSA
0GY4AOIIHXCS, TIO3BOJISIET UM CTPOUTH CBOM PACCYKIEHUs HA OCHOBE JIOTMHMECKHX
npaBil, (POPMUPYET HABBIKK KPHUTHUECKOTO MBILIICHHL.

B yueGuom kypce «AnreSpa u Hauaza MaTEMATHICCKOTo aHATHIAN
PUCYTCTBYIOT OCHOBBI MATEMaTU4YECKOro MOJEIMPOBAHMSA, KOTOPBIC TIPU3BAHBI
CriocoGCTBOBATh  (POPMUPOBAHMIO HABBIKOB TIOCTPOGHMS MOJIENCH pealbHBIX
CUTyaLMii, MCCIC0BAHMA OSTHX MoOJeneli ¢ TIOMOIBIO ammapara anreOpbl U
MATEMATHHECKOrO AHATM3A, MHTEPHPETAMH IIONYHeHHBIX pe3ynsraros. Taxme
3a/1aHMs BIUIETEHbI B KK/ U3 Pa3/esioB MPOrpaMMbl, MOCKOJIbKY BECh MATEPHAIl
y4e6HOro Kypca LIMPOKO MCTIONB3YeTCS Ul PEIIeHHs MPUKIaAHBIX 3a/ad. [Tpu
pElIEHMH  pEATbHBIX  MPAKTHYCCKMX 33714 oOydaroyecs:  pasBHBAIOT
HAGMONATENEHOCTh, YMEHME HAXOJWTEL 3AKOHOMEPHOCTH, abcTparupoBaThCs,
HCTIONB30BATh  AHAJIOTHIO, 0000m@ATh W  KOHKPETH3MpOBaTh  Mpobiemy.
JlesTenbHOCTh 110 (POPMUPOBAHMIO HABHIKOB PEIICHMA NPUKIANHBIX 3a1at
OpraHU3yeTCs B MPOLIECCE M3YUEHHs BCEX TEM YHeGHOro Kypea «AnreOpa 1 Havaja
MATEMATHYECKOTO aHATTA3AY.

Ha wusydenue y4eGHOro Kypca «Asredpa M Hadana MareMarHieckoro
aHam3ay oTBOIMTCA 272 waca: B 10 kmacce — 136 qacos (4 4aca B HeJeIIO), B 11
Kinacce — 136 yacos (4 yaca B HEJIEIIO).



COJIEP)KAHUE ObYYEHUA
10 KVIACC

Upena ¥ BLIYHCICHHS

ParpioHanbHbie qpcia. OOBIKHOBEHHBIC M AECATUYHBIE APOOH, MPOLCHTHL,
GeckoHeuHsle Teproauueckue apoou. Ipuvenenne apoOedl U MPOLEHTOB IS
peleHys PUMKIA/HBIX 3a/1a4 U3 Pa3IudHbIX OTpaciel 3HAHUM Y peaTbHON )KU3HU.

TeiicTRuTenbHpe  9ucna.  PanmoWambHbie W MPPANMOHANTLHBIC  YHCTA.
Apu(pMeTHUecKAEe ~ ONepalMyd € JACHCTBUTCIbHBIMH - HHCIAMH. Mopny b
NeHCTBUTENIHHOrO uKcia U ero coiicTsa. [IpubmmkEHHbIC BHIYUCICHNUS, PABUIIA
OKPYIJICHHS, TIPUKH/KA ¥ OLIEHKA PE3Y/IbTaTa BBIYNCICHHH.

Crerenr ¢ TenwM  mokazatenem,  bunom  Hwworowa. Ucnonmsroranve
IIOAXO/SIIEH (POPMBI 3aIMCH JIEHCTBUTEBHBIX YHCEN /Ul PEHICHIUS IPAKTHICCKUX
3a/1a4 ¥ [PeJICTABICHHS JaHHbIX.

Apudmerrdeckuii KOpeHb HATYPaIbHOM CTCHICHH U €0 CBOWCTBA.

CreneHh € DpANMOHATLHBIM TIOKa3aTeneM W €€ CBOWCTBA, CTETICHb C
JENCTBUTEIHHBIM I10KA3aTEIICM.

Jlorapudm umcna. CoiicTBa Jjorapudma. JlecATUYHBIE M HATypalbHBIC
JorapuMsi.

CHMHYC. KOCHHYC. TAaHT€HC. KOTAHI€HC YHCIOBOrO aprymeHTa. ApPKCHHYC.
APKKOCHHYC ¥ apKTaHI€HC YMCIOBOI0 apryMEHTA.

YpaBHeHHS H HEPABEHCTBA

ToxkaecTBa ¥ TOXKASCTBEHHbIE TpeoOpa3oBaHusA. Y PaBHCHWE, KOPCHb
ypaBHEHUs. PaBHOCHIbHBIE YPABHEHUS W YPaBHEHUA-CICICTBHA. HepaseHncrso,
pellicHUE HEPABEHCTBA.

OCHOBHbBIE METO/BI PEIIEHHUS HEIBIX U JPOOHO-PALMOHATIbHBIX YPABHECHHH 1
HEPABEHCTB. MHOrOWIEHbl OT OJHON NEpeMEHHOH. JIeNeHMe MHOrowicHa Ha
MHOrOwied ¢ ocrarkoM. Teopema bedy. MHOrowieHsl ¢  LEIbIMH
koo puimenramu. Teopema Buerta.

[TpeoGpa3oBaHus YUCITOBBIX BRIPAKEHHH, COAEPIKAMMUX CTETICHA U KOPHHU.

HppatmoHanbHbie ypaBHEHHUS. OcHOBHBIE METO/BI pereHus
HpPALMOHATBHBIX YPABHCHUM.

[Toka3zarensHbie ypasHeHHs. OCHOBHBIE METOJbI PCHICHMS INOKA3ATEJIBHBIX
ypaBHEHMIA.

[IpeoGpa3oBaHUe BBIPAKEHUM, CONEPIKAMX JOraprupMBI.

Jlorapudmudeckue ypaBHECHHUSL. OcHoBHBIE METO/BI PEIICHHUS
JOrapu()MUIECKUX YPaBHEHHUM.



OCHOBHbIE TPUTOHOMETPUUECKUE (opMyJIbIL. 1 IpeoOpa3zoBaHue
TPUrOHOMETPUUECKIX BHIPAXKEHUIA. PeeHe TPUrOHOMETPHHCCKHUX ypaBHEHUI.

Pemrenne CHCTEM JMHEMHBIX YpaBHEHM. Marpuia CHCTEMbl JHHEHHBIX
ypaBHeHuil. Omnpenenurenb MaTPULIBI 2x2, €ro TIeOMETPUYECKMI CMBICI H
CBOMCTBA, BHIUMCICHUE €r0 3HAYCHMS, PUMECHEHUE ONPEACIUTC/IA A PCLICHIA
CHCTEMBI JIMHEHHBIX ypaBHeHWil. PemieHue NPUKIAIHBIX 3a1a4 C TMOMOIIBIO
CHCTEMBl JIMHEHHBIX ypaBHeHWid. McclieoBaHWe [MOCTPOCHHOM MOJIEH ¢
TIOMOIIBIO MATPHIL U OTIPEICIUTENEN.

[I0CTPOCHHE MATEMATHYECKMX MOJEJICH PEabHOM CHUTYallH C MOMOLIBIO
ypaBHeHuit ¥ HepaBeHCTB. [IpuMeHeHue ypaBHEHWI U HEPABEHCTB K PCIICHMIO
MATEMATHUECKHX 3a7ad M 3a]ad M3 PasIMuHbIX 001acTell Hayku W peabHOM
KU3HU.

@OYyHKUHH H TPAQHKH

Oyukims, cnocoOsl 3afanus QyHkuwmu. B3aumHO obparHbie (PyHKIMH.
Kommosuimst  (yskimii. [padux  QyHKmuu. OJeMEHTapHbIE npeoOpazoBaHus
rpapuKoB QYHKIIHIA.

OG1acIb OLUPEACICHUE 1 MHUOKECTBO 3HAYCHNA (yHKLWMM. Hysmn ¢ynkuum.
[TpoMesxyTKH 3HAKOTIOCTOAHCTBA. UETHBIC ¥ HEUCTHBIE ¢ynxpm. [lepponuaeckue
dysxumm. TIpoMexyTKn MOHOTOHHOCTH (YHKIMN. MakcuMyMbl 1 MHHUMYMBI
¢ysxmm. HaunGosbiiee 1 HaMMeHbIIee 3HAYCHNS (PYHKIMU HA POMEKYTKE.

Jiunciitas, KBagpaThdHas ¥ APOCHO-THHCHHAK (YHKIHH, DicMCHTapHOE
HCCJIEIOBAHKE U MIOCTPOCHHE UX FPAPUKOB.

CrenenHast (pyHKIMS ¢ HATYPAILHBIM ¥ LEJIbIM TI0Kasarenem. Eé cBoiicTBa 1
rpaduk. CsoiictBa M rpaguk KOpHSI N-Oi CTENEHH KaK GyHKIMM 0OpaTHOM
CTCIICHH ¢ HATYPaJibHbIM ITOKa3aTCIACM.

IokasarenpHas u JorapudmMudeckas (yHKIMM, MX CBOMCTBA M rpadukm.
Hcnonb3oBanue rpaduKos (yHKIIA IS PEIIeHHs] YPABHEHHH.

TpUroHOMETpUYECKas OKPYKHOCTb, —OMPEJICICHME TPUTOHOMETPUIECKUX
$ysxuuil HHCIOBON0 apryMEHTA.

OYHKUMOHAIBHBIE 3aBUCHMOCTH B PEAbHBIX IIpoIeccax H  SBJICHHAX.
['paduku peanbHbIX 3aBUCUMOCTEH.

Hava1a MATEMATHYECKOr0 AHAJIH3A

TocnenoBarenniiocTs, comocolnl 3amanut Mo nexpoparensiiocreil. Meroxn
MaTeMaTu4eCKOn WHTYKIUH. MOHOTOHHBIE U OrpaHUYECHHBIC
NOCJIEIOBATEBHOCTH. VICTOpUSI BOSHUMKHOBEHMS MareéMaTHYECKOro aHalns3a Kak
aHaym3a 0ECKOHEYHO MaJIbIX.

Apndmerrueckas ¥ reoMeTpHueckas nporpeccus. beckoHeuHe yOsIBaromas
reomerprdeckas nporpeccus. CymMmma GeCKOHEUHO yObIBaromeH reOMETPUYECKOMN
nporpeccyy. JIMHEHHbIH 1 YKCIIOHCHIMAIBHBIN POCT. Yucio e. DopmyJia CIOMKHBIX
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nporieHToB.  VCronb30BaHME TPOrPecCHH Uil PEIICHMS  PealbHBIX  3ajat
TIPUKJIAHOTO Xapakrepa.

Henpeprirawnie  VAKIIM W WX CROFCTRA.  TOUKM PA3phIBA. ACUMIITOTHE
rpadukoB (yHkumit. CpolicTBa (yHKIMI HENPEPHIBHBIX HA OTPE3KE. Meron
MHTEpBAJIOB JUIs pemieHus HepaseHCTB. IIpuvenenue CBOMCTB HEIPEPBIBHBIX
QYHKIMIA 115 peIeHust 3aaa4.

Tlepeasi u BTOpas Mpon3BoIHbIE DyHKIMK. Onpenenenme, reoMeTpPUUECKUi U
pu3MUECKHit CMBICI IPOU3BOHOM. Y paBHEHHUE KacaTeJbHOM K TpaduKy QyHKIMH.

[IpoM3BOMHBIE  OJNEMEHTAPHBIX  (DYHKIWMMH. [TpomsBogHas  CyMMBI,
[IPOM3BE/ICHNS, YACTHOTO ¥ KOMIIO3ULIMH ()Y HKIIHH.

MHuokecTBa H JIOTHKA

MHOXECTBO, OIMEpallii HaJ MHOXECTBAMH M HX CBOWCTBA. JluarpamMmbI
Oitnepa—Benna. [IpuMeHeHHE TEOPETHKO-MHOMKECTBCHHOrO — ammiapara A
OMMCAaHUsS PEATbHBIX IMPOLECCOB W SBJCHHUMA, NpPH PEIICHWH 3aiad U3 Jpyrux
yueOHBIX IPEAMETOB.

OmnpejieNieHre, TeopeMa, CBOMCTBO MaTeMaTrHIeCKOro 00BEKTa, CIENCTBUE,
NOKA3aTeNIbCTBO, PABHOCWILHBIE YPABHCHMUA.

11 KJIACC

Yucsia 1 BbIYHCICHHSA

HatypanbHsie 1 1enbie ducna. IIpuMeHeHne NpU3HaKoB NEIMMOCTH TEIbIX
ymces, HauGonbImii oOmmii gemvtens (manee — HOJI) u HaumMeHbInee oOiee
xparsoe (1anee — HOK), ocrarkor mo MoAyno, anrepuryma EBkinza Ans pereHus
3a/1a4 B LEJIBIX YMCIIaX.

KoMIUiekcHsie umcia. AjreOpamyeckas M TpUrOHOMeTpHuecKas (opmbl
3aIMCH KOMIUIEKCHOrO0 4Hclia. ApudmMerndeckue ornepauud ¢ KOMIUIEKCHBIMH
ypcnamy. V306paikenue KOMITEKCHBIX UMCEN HA KOOPAMHATHOM MIOCKOCTH.
dopmysna Myaspa. KopHu n-oii CTENICHH U3 KOMIUIEKCHOTO “MCIIA. [Tpumenenue
KOMITIEKCHBIX UMCEN JUIs peieHns PU3nUeCKuX U reOMETpUICCKUX 3a1ad.

YpaBHeHus H HEPABEHCTBA

CucreMa W COROKVIHOCTR VPABHEHWH W HEPAREHCTR.  PaRHOCUITLHBIE
CHCTEMBI U CUCTEMBI-CIIEICTBUS. PaBHOCHIIbHBIC HEPABEHCTBA.

OrGop KOpHEH  TPUTOHOMETPUYECKUX  YPAaBHEHHH ¢ MOMOIUIBIO
TPUTOHOMETPUYECKOM OKPYKHOCTH. PeiieHne TPUroHOMETPHICCKUX HEPABCHCTE.

OCHOBHBIE METONBI DEHIEHWS TOKA3aTeNbHBIX W JOTapUMIHEecKnX
HEPaBEHCTB.

OCHOBHBIE METO/IbI PEIICHUS UPPALMOHATIBHBIX HEPABEHCTB.



(OCHOBHbIE METOIbl PEIICHWS CHCTEM M COBOKYIIHOCTCH PAlMOHAIBHBIX,
UpPaLMOHATBHBIX, [T0Ka3aTeIbHbIX 1 norapu()MIUIECKUX YPaBHEHHUI.

YpaBHeHus,, HEPABEHCTBA U CHCTEMBI C IapaMeTpaMH.

[IpuMeHeHME ~ YpaBHEHHWE, CUCTEM W HEPABEHCTB K PCIICHMIO
MATeMATHUECKUX 3a1ad M 3a4da4 W3 Pa3iduHbIX 00JacTed HAyKu H peanbHOM
KU3HU, MHTEPNPETALMs NOTYIEHHbIX PE3YJIbTATOB.

@ynkuuu H rpapukn

I'paguk kommosumy QyHKiuid. ['eomMeTpHiecKue o0pa3pl ypaBHEHHUI H
HEPABEHCTB HA KOOPAMHATHOU IUIOCKOCTH.

TpuronoMerpudecke GpyHKIHM, UX CBOHCTBA U rpaduku.

['paguueckue METOJB! PEIMICHHS YPAaBHEHHH W HEPABCHCTB. I'papuueckue
METO/IbI PEIICHNS 3a/1a4 C apaMeTpamu.

Hcnonp3oBanue rpapuikos  QyHKuMid st MCCICA0BAHMS  LIPOLECCOB 1
3aBHCUMOCTEH, KOTOphE BO3HMKAIOT IPH PELICHWH 331a4 U3 Apyrux y4eOHBIX
TIPEIMETOB U PEajIbHOM KU3HU.

Hagajia MaTeMaTHYECKOI0 aHAIH32

TIpuMeHEHHE HPOU3BOAHON K UCC/ICAOBAHMIO (PYHKIMH Ha MOHOTOHHOCTD
ykcTpeMyMbl. Haxoxaenwe — Haubosibliero ¥ HAUMCHBLICrO 3HAYECHU
HENpephIBHON (YHKIMH Ha OTPE3KE.

[IpuMeHeHHEe TPOM3BOJHON JUIsl HAXOXICHHS HAWIY4IIero PpemeHus B
TPHKIaAHBIX 3a4adax, /i ONpSACHCHIT CKOPOCTH H YCKOPCHIU MPOLCCea,
3a1aHHOr0 (POPMYJIOi W IPadUKOM.

[lepBooGpasHas, OCHOBHOE CBOKMCTBO IE€pBOOOPA3HBIX. [TepBooOpa3Hbie
sreMeHTapHbIX pyHKImi. [IpaBuia HaX XK ACHUA 1epBOOOpa3HBIX.

Hurerpait I 'COMCTPHHCCKEH CMBICIT HHTCTpajia. BbigHCICHHC
ONpeIEIEHHOro MHTErpaa 1o gopmyie Herorona-Jlelibauna.

[IpUMeHEeHHe WHTErpaita IS HAXOXKICHWS IUIOMANCH TLIOCKUX duryp u
00BEMOB r€OMETPUIECKUX TEIL.

Tpmvepst  pemeriit  muddepenimanpipix  ypapicmil.  Maremariieckoe
MOJEMPOBAHUE PEAJbHBIX IPOIECCOB €  TIOMOMIBIO i depeHmanbHbIX
ypaBHEHUI.



IUIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS YYEBHOI'O KYPCA
WAJTEBPA M HAYAJIA MATEMATUYECKOI'O AHAJIM3A»
(YFJIYBJIEHHLIﬁ YPOBEHb) HA YPOBHE CPEJHEI'O OBILIEIO
OBPA3OBAHMS

JNYHOCTHbDIE PE3YJIbTATbI

1) rpakIaHCcKOro BOCHHUTAHNA:
ch)OPMHUPOBAHHOCTH IPAKIAHCKOH NO3ULIMHK 00YHAIOMETOCs KaK aKTUBHOTO 1
TBCTCTBCHHOIO  WicHa  poccuiickoro — ofmicciBa, — MOPCACTaBicHHC O

MaTEMaTHYEeCKUX OCHOBAX (YHKLIMOHMPOBAHUS PasIMIHBIX CTPYKTYD, SBJICHHI,
IpoLeAyp TPaXIAHCKOro 00mecTsa (BBIOOpBI, OMPOCHI M JIPYroe), yYMEHHe
B3aMMOJIEHCTBOBATh € COLMAIBHBIMM HMHCTUTYTaMM B COOTBCTCTBMH C HX
GYHKIHAMH H HO3HAYCHICOM;

2) NATPHOTHYECKOIr0 BOCIHTAHUM:

c(OPMHUPOBAHHOCTH POCCUICKOM IpaKAaHCKOM MICHTHYHOCTH, YBOKCHUS K
MPONIIOMY M HACTOSIIEMY POCCHUHCKOM MaTeéMaTHKH, IEHHOCTHOE OTHONICHHE K
JOCTIDKEIIHAM POCCHICKHX MATEMAaTHKOB H POCCHHCKOMH MaTEeMAaTHICCKOH HIKOIbI,
MCIIONB30BAHME HTHX JOCTIDKGHHII B JPYrMX HayKax, TEXHONOrusx, cdepax
YKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOI0 BOCIIHTAHHM:

OCO3HAHME IYXOBHBIX LIEHHOCTel poccHiickore Hapona, cGopMIpOBAHHOCTE
HPABCTBEHHOTO CO3HAHHS, dTUYECKOrO IMOBEJCHHS, CBA3AHHOrO € NMPAKTHIECKUM
MPUMEHEHUEM JOCTVDKCHHH HAyKM M JCATEIBHOCTBIO yYCHOro, OCO3HAHME
JIMYHOTO BKJIA/IA B TIOCTPOEHUE YCTOHIMBOrO Oyaymiero;

4) 2CTeTHYSCKOre BOCHHTAHMS!

JCTETHYECKOE OTHOIIEHHME K MHPY, BKIIXOYAs JCTCTHKY MAareMaTH4CeCKuX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a/(ad, PENICHUH, PACCYXKICHHH, BOCIPUMMIHBOCTD
K MaTeMaTHYeCKHM acIieKTaM pa3IMYHbIX BUIOB UCKYCCTBA,

5) dhuzuueckoro BOCHATAHUNA:

c(OPMHUPOBAHHOCTh ~YMEHMS TPUMEHATh MATEMAaTUYECKHE 3HAHUA B
MHTEpecax 370poBOro U 6e30macHoro 00pasa JKU3HHU, OTBETCTBEHHOE OTHOIIECHUC K
CBOEMY 3I0POBBIO (3/0POBOE MHTAHME, COATAHCUPOBAHHBIN PEKUM 3aHATUI U
OT/TRIXA, perynspHas (uardeckas aKTURHOCTH), (M3NHECKOE COREPINEHCTRORAHNE
TIPH 3aHATHAX CTIOPTUBHO-03I0POBUTENIBHOM AEATEIbHOCTDIO;

6) TPy10BOro BOCIHTAHHS:

FOTOBHOCTH K TpYAy, OCO3HAHWE LEHHOCTH TPYJONIOOM, MHTEpEC K
pazmmuEbiM  chepaM  MPODECCHOHATBHONW — NEATENBHOCTH,  CBA3AHHBIM - C
MATEMATHKONW M €8 TPUIOKEHUAMH, YMEHHE COBEpLIATh OCO3HAHHBIH BbIOOP
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Oyayuieit npoeccud W pealr30BbIBATH COOCTBEHHBIC JKMU3HCHHBIC ILIAHBI,
FOTOBHOCTH M  CHOCOOHOCTH K  MareMaTrHdeckoMy — OOpasOBaHMIO U
caMo00pa30BaHMI0 HA TPOTSHKEHWH BCCH JKM3HH, TOTOBHOCTb K aKTUBHOMY
Y4aCTHIO B PEIICHUH MPAKTUICCKUX 3a1a9 MareMaTH4YeCKOil HalpaBJIeHHOCTH,

7) 3KOJIOTHIECKOT0 BOCHHTAHHSA:

c(hOPMUPOBAHHOCTD ~ DKOJIOMMHYECKOH  KyJIBTYphI, HOHMMAHHE BIIUSTHUS
COLMATbHO-DKOHOMHYECKHX MPOLIECCCOB HA COCTOSHUE IPUPOAHON M COLMATBHOU
cpe/ibl, OCO3HAHUE TI00ATBHOIO XapakTepa SKOJOrHIeCKuX npo0aeM, OpueHTalNA
HA TIPUMEHCHHE MATEMATHYCCKUX 3HAHWi Ul pelleHds 3agad B 00uacTu
OKpY’Kalomieil Ccpejibl, MUIAHMPOBAHME TIOCTYIKOB M OIECHKM MX BO3MOXHBIX
NIOCJIEACTBUI I OKPYKAIOUIEH CPeabl,

8) HeHHOCTH HAYYHOT0 MO3HAHMSL:

C(hOPMUPOBAHHOCTL  MUPOBO33PEHMS, COOTBETCTBYIOUICTO COBPEMEHHOMY
YPOBHIO  Da3BUTHA  HAyku H OOIIECTBEHHOM  TPAKTUKH,  TIOHUMAaHUC
MATEeMaTUYeCKOl HAayKd Kak C(ephl 4YeJIOBEYCCKOH IEATEIbHOCTH, ITaroB eé
pasBUTHS ¥ 3HAYMMOCTH JUISl PA3BUTHA  [MBHIIM3ALHH, OBJIQJICHUE S3BIKOM
MATEMATHKH ¥ MareMarddecKod Ky/JabTypoH KakK CpeACTBOM MO3HAHMA Mupd,
FOTOBHOCTH OCYIIECTBIATH HPOCKTHYIO M HCCIIEI0BATEbCKYIO JCATCILHOCTE
WHAMBUYAJIHO U B IPYyIIIC.

METANPEIMETHBIE PE3VIILTATHI

To3naBaTebHble YHHBEPCAIbHbIE YUeOHbIe AeiCTBHA

Ba3oBbie JIOrHYeCKHe e CTBHA:

BBISIBJIATh M XApaKTEpU30BaTh CYIIECTBEHHBIC NPU3HAKM MaTeMaTHICCKHUX
0OBEKTOB, IOHATHM, OTHOIICHMHA MEXAYy IOHATHAMM, dopMyIupoBaTh
OTIpe/ieNieHNs TIOHSTHIA, YCTAHABIMBAT CYIIECTBEHHBIH NPHU3HAK KJaccu(pUKaLH,
OCHOBAHMS [UIs 00001IeHNs ¥ CPABHEHUSI, KPUTEPHHU IPOBOMMOr0 aHAIN3a,

BOCIIPHHMMATh,  (hopMyIHpOBaTE U npeoOpa3oBeIBaTh  CYXKICHMUA:
yTBEPUTEIbHBIE U OTPULIATEIbHBIC, €IMHUIHbIC, JACTHBIC U o0miue, yCJIIOBHBIE,

BBISIBJISITH MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U NMPOTUBOPCHHA
B (haKTax, NAHHBIX, HAOJIONCHMAX W YTBEPKICHMSX, NpeiaraTh Kpurepun Ui
BHISIBJICHUS 3aKOHOMEPHOCTEHN U IPOTUBOPEYHIA;

JeNnarh BBIBOABL C WCIOJb30BAHMEM 3aKOHOB JIOTMKH, JETYKTHBHBIX U
MH/IyKTHBHBIX yMO3aKIOUEHUH, yMO3aKIIOUSHHH 10 aHAIOTHH,

POBOJIUTH CAMOCTOSITENBHO [0Ka3aTebCTBA MaTCMATHICCKUX YTBEPHKACHUI
(IPSIMBIE M OT TIPOTUBHOTO), BRICTPAUBATH APTYMEHTALMIO, IPUBOHTH IPUMEDLI U
KOHTPIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIC CYIKICHUS U BRIBO/IBL,
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BHIOMpATh CIIOCOO PEIICHU yueOHOM 3aj1aud (CpaBHMBATH HECKOJIBLKO
BAPUAHTOB  PELICHMsA,  BHIOMpATH gaubonee  MOAXOMAIMA € y4ETOM
CaMOCTOSTEJBHO BBIJICJIEHHBIX KPUTEPHEB).

BasoBbie HCCJEA0BATENLCKHE ACHCTBHA:

MCTIONb30BaTh BONPOCHl KAK WCCIENO0BATE/NbCKMA WHCTPYMCHT TO3HAHWA,
dopMynupoBarh  BOTPOCHL ¢uxcupyromue — MPOTHUBOPEYHE, mpodiieMy,
yCTaHAB/IMBATh HMCKOMOE W JIaHHOC, dgopmMupoBaTh TUIOTE3Y, APTYMEHTHPOBATH
CBOIO TTO3ULIMAI0, MHEHUE,

HPOBO/IUTH CAMOCTOSATEIIbHO CIUIAHUPOBAHHBI HKCIEPUMEHT, HCCIIC/0BAHNEC
110 YCTAHOBJICHHMIO 0COOEHHOCTEH MATeMaTHICCKOro 00BEKTA, ABICHUS, NMPOLIECCA,
BBISBJICHHIO 3aBHCHMOCTEH MKy 00bEKTaMH, SBJICHHAMH, TIPOLIECCAMH,

CAMOCTOATENHHO (HOPMYIMPOBATh O0OOWICHHS M BBIBOJBI MO PE3yiIbTaTaM
OPOBEAEHHOrO  HAOMIOJECHMS, — MCCICAOBAHMA,  OLCHUBATH JIOCTOBEPHOCTD
MOJTyYEHHBIX PE3YIbTAaTOB, BHIBOJOB 1 00001 eHuiA;

[IPOrHO3MPOBaTh BO3MOKHOE PA3BMTHME Iporecca, a TaKKe BBIJIBUTATh
TPE/IOJIOXKEHHS O €r0 Pa3BUTHN B HOBBIX YCIOBHAX.

PaGora ¢ nndopmanmeii:

BHIIBIITh Ae(uimTel MHOOPMALIMM, JAHHBIX, HEOOXOIMMBIX UIsl OTBETA HA
BOIPOC ¥ JUISl pELICHUS 3a1a4H,

BHIOMpPATh MH(OPMALMIO M3 MCTOYHUKOB PA3IMYHBIX THIIOB, AHAIMSHPOBATD,
CHCTCMATH3HPOBATh ¥ HHICPIPETHPOBATH HHPOPMALMIO PasiHiHbIX BHAOE H
(opM NpeCTaBICHUS,;

CTPYKTYypHMpOBaTh HH(MOPMALWIO, MPEICTAB/ATH €€ B PAsIMIHBIX dopmax,
WUTIOCTPUPOBATh IpaduyecKy;

OILICHHUBATh HaAEKHOCTD HHpOpMaLHK 1o CaMOCTOATCIbHO
c(hOpMYTUPOBAHHBIM KPHTEPHUAM.

KoMMyHHKATHBHbIE YHHBEPCAJIbHBIC yueOHbIe JelcTBHSA

O6menue:

BOCIIPMHUMATh U (POPMYJIMPOBATH CYXHICHUS B COOTBETCTBHIM € YCIOBUAMU U
HensAMU  OGLIEHHS, SCHO, TOYHO, IPAMOTHO BBIPKATH CBOKO TOUKY 3pCHIA B
YCTHBIX M IHCBMEHHBIX TEKCTaxX, JaBaTh MOSCHCHUA M0 XOAY peleHust 3a1a4u,
KOMMEHTHDOBATE TIONYUEHHBIT PeRYTRTAT,

B Xxoe OOCYXIeHHs 3a/aBarh BOIPOCHI MO CYIIECTBY o0Cy)KIaeMoi TEMbI,
npoGiemMbl, PpemaeMol 3anaud, BbICKA3BIBATL WICH, HALICJICHHBIC Ha TIOMCK
pElICHKsI, COTOCTAaBJIATH CBOU CYKICHUS C CYKICHUAMH APYrux Y4YaCTHUKOB
nuanora. oOHApVKUBATh DA3IM4ME U CXOICTBO Ho3ULMiL. B KOPPEeKTHOH dopme
dopMyMpoBaTh pazHOriIacus, CBOU BO3PAKCHU,
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[IPEACTABITS PE3YIbTATE PELICHIBI 3a/iatH, IKCICPUMCHIA, HCCICAOBAID,
MPOEKTa, CAMOCTOATENLHO BHIOMPATH dopMar BBICTYIUICHMS C Y4ETOM 3a/1a4
TIpe3eHTALMU ¥ OCOOEHHOCTEH ay IMTOPUH.

PerysTHBHbIC YHEBEPCAILELIE yiebnbie peificraHst

CaMoopranu3amnusi:

COCTABJISTH TUIAH, AJTOPUTM PELICHHs 3a/1a4H, BHIOMpPATH croco0 peuieHus ¢
y4ETOM MMEIOIIMXCS PecypcoB 1 cOOCTBEHHBIX BO3MOKHOCTEM, apryMEeHTUPOBATh
W KOPPEKTUPORATE BAPUAHTE! PeleHuit ¢ yIETOM HoBOM uHbGoOpMaMK.

CaMOKOHTPOJ1b, SMOIHOHAIbHBIH HHTE/LICKT:

BUAZeTh  HABBIKAMM  TIO3HABATENBHOM  peQuiekcHu  Kak  OCO3HAHMA
COBEPIIAEMBIX [EMCTBUI ¥ MbICTUTENBHBIX IPOLECCOB, HX PE3YILTATOB, BIIAJCTh
crocoBaMy  CAMOTIPOREPKH, CAMOKOHTPONS TPOIEcca W Pe3ymbTaTa pemieHns
MaTeMaTUIeCKOM 3a1a4u,

TpeBUIETh TPYAHOCTH, KOTOPHIE MOTYT BOHUKHYTH NP PCIICHUH 3a1ath,
BHOCHTH KOPPEKTHBBI B JIEATEIHLHOCTh Ha OCHOBE HOBBIX 00CTOATEBCTB, JaHHBIX,
HAMIEHHBIX OITHOO0K, BBISBIIEHHBIX TPYIHOCTEH!

OLIEHHBATh COOTBETCTBUE PE3YJIbTATA eI H YCIIOBUSM, OOBACHATH NPHHHBI
JTOCTYIKEHMS WU HEJNOCTIDKEHUS PE3yJIbTaToB ACATEIBHOCTH, HAXOMUTD omuoKy,
JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecCTHAS IeATeIbHOCTH:

TOHHMATh M HCIIOIb30BATh IPEUMYIIECTBA KOMAHIHOH U MHIMBHLYATbHOM
paGoThl TpM pemieHMM Y4YeOHBIX 3a1ad, NpUHUMATL  IICTb COBMECTHOM
EATENBHOCTH, [UIAHMPOBATH OPraHM3AIMIO COBMECTHON PabOTHI, pacTpeiCsTh
BUAbl paboT. IOrOBapHMBaThCA, OOCYHKIATh MPOLECC M PE3yJbTar paboTHl,
06061maTh MHCHUS HECKOJIBKUX JIOIEH;,

y94acTBOBATh B IPYIIIOBBIX (opMax: paboTh! (o6cyxeHus, 0OMEeH MHEHHUH,
«MO3TOBBIE INTYPMBI» M HHBIE), BBIIOJHATE CBOKWO  HacTb paboTel W
KOODJMHUPOBATh CBOM JGHCTBUSA C JPYTMMH UICHAMH KOMAH/bI, OLUCHHUBATH
KAUeCTBO CBOErO BKJIAZA B OOIMA MPOAYKT MO KPUTEPHAM, CHOPMYTHPOBAHHBLIM
y4aCTHUKAMU B3aMOICHCTBUA.

MPEJIMETHBIE PE3YJ/IbTATbI

K kouiy oOydenuss B 10 Kjaacce 00yYaKOIUIC MOJIYYUT CIEAYIOINE
IpeIMETHBIE PE3YNbTAThl MO OTACIbHBIM TEMaM paboueil porpaMMpl y4eOHOro
Kypca «Anredpa 1 Ha4aia MaTeMaruIeCcKoro aHaIu3ay.

Yucaa ¥ BbIYHCTICHHS:
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CBOOOIHO ONEPUPOBATH MOHATHAMU: PALMOHATBLHOE HHUCIIO, OecKoHeUHas
neproaudeckas  Apo0b, MPOLEHTHI, HUPPALMOHATEHOC YHUCJI0, MHOXECTBA
paLMOHAIBHBIX U JICHCTBUTEIBHBIX YUCE, MOYIb JEUCTBUTEIBHOIO YHUCIA,

IpUMEHATh JApo0KM ¥ MPOLEHTHl UL PCIICHHA NPHUKIAAHBIX 33134 U3
pa3IMYHBIX OTPAC/IEH 3HAHUH U peabHOM KU3HU,

IPUMEHATH MPUOMKEHHBIE BRIYUCIICHI, IPABUIIA OKPYTJICHHMS, PUKUIKY U
OLICHKY Pe3yJIbTaTa BhIYMCIICHHI;

cBOGOIHO OMEPHUPOBaTh TOHATUEM: CTEMEHb C LCIBIM  IOKA3ATCICM,
JCIIOJIB30BATH TIOXOSILYI0 (JOPMY 3aIMCH AEHCTBUTEILHBIX YMCEI Ul PELICHIT
MPAKTUYECKHX 3a/1a4 ¥ MPEACTABICHUS TaHHBIX;

cBOGOIHO ONEpPHPOBATh IOHATHEM: apu()MEeTHIECKHIA KOPEHb HATYpaJIbHOM
CTETICHU,

CBOGO/HO OIEPUPOBATH [OHATHEM: CTEICHD € PALMOHANLHBIM OKAZATCIICM,

CBOGOIHO ONEPHpOBaTh MOHATHAMH: JOrapuM Hucia, ACCATUIHBIC H
HATypallbHbIE JIOTapH MBI,

CBOGOIHO ONEPUPOBATh MOHATHAMM: CHHYC, KOCHHYC, TAHICHC, KOTaHICHC
YECI0BOIO apryMeHTa,

OIepHPOBATh TOHATHAMM: APKCHHYC, aPKKOCHHYC M apKTAHICHC YHUCJIOBOIO
aprymMeHTa.

YpaBHeHHS H HEPABEHCTBA:

cBOGOIHO ONCPHPOBATH TMOHATHAMH. TOKACCTBO, YPABHCHIC, HCPABCHCTBO,
PaBHOCHIbHbBIC YPABHEHMSA U YPABHEHUSA-CIIC/ICTBUS, PABHOCHIILHBIC HEPABEHCTBA,

IPUMEHATb Pa3IMYHBIE METO[Bl PEHICHUS PalMOHAILHBIX 1 apoOHO-
pAMOHAIBHBIX YPABHEHWi, NPUMEHATH METOJ WHTEPBAIOB UL pereHus
HCPABCHCTB,

CBOOOHO OIEPUPOBATh IOHATHSIMHU: MHOIOWICH OT OJIHOM TIEPEeMEHHOM,
MHOFOWIEH ¢ UeNsiMH Kod((HIMEeHTaMH, KOpPHM MHOro4ieHa, NpHUMEHATH
JeJIeHre MHOTO4JIeHa HA MHOTOYICH C OCTAaTKOM, TECOPEMY besy u Teopemy Buera
AT PCHICHHA 38/a4,

cBOOOJHO ONEpUpPOBaATh TOHATUAMH. CHCTEMA JMHEHHBIX yPABHEHUIA,
MaTpuIla, ONpeJeuTeNh MATpulpl 2 % 2 M €ro reOMETPHYECKUI  CMBICH,
HCIIONb30BaTh CBOMCTBA ompejenuTens 2 X 2 Uil BBIYMCICHHSA €ro 3HAYCHI,
NpHMCHATSH OHpCACIITCIIH AJiE pemcHma CHCTEMBI JIHHEHHBIX ypam—ler-mi’x,
MOJIEIMPOBATh PEATbHbIE CHTYAMU ¢ TIOMOMIBIO CUCTEMBI JTWHEHHBIX YPaBHEHMH,
MCCIIEIOBAaTh MOCTPOEHHbIE MOJIEHH C TIOMOLIBIO Marpull H OTPEeIeJIUTENEN,
MHTEPIPETUPOBATH MONYYECHHBIN PE3yIbTaT,

MCHONL30BATH  CBOMCTBA jeficTBmit ¢ XopHSMM g NpeoOpazopaHysd
BBIPOKEHUM,
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BBITOJIHSATH TIPEOOPA30BAHUS YHCIOBBIX BHIPOKEHUHU, COACPHKAILIUX CTETICHH €
PALOHATBEHBIM [I0KA3aTeIEM,

HCIIOb30BaTh CBOWCTBA norapu(mMoB UL npeoOpa3oBaHUsL
NOrapu(pMUIECKHX BHIPKEHHI,

CBOOO/HO OIEpPUPOBATh TOHATHAMH: MPPALMOHAIbHBIC, MOKA3ATE/ILHBIC H
orapuMUUECK¥e YPABHEHNS, HAXOIUTh UX PEUICHHA C ITOMOIIBIO PaBHOCHIIBHBIX
[IepPEeX0JI0B MU OCYIIECTBIIAA TPOBEPKY KOPHEH,

MPUMEHATH OCHOBHBIE TPUTOHOMETPUYIECKIE dopMyIbl 1 IPeoOpa3oBaHUsA
TPUTOHOMETPHYECKIX BbIPAKCHHH;

CBOOOIHO ONEPUpPOBATh IOHATHEM: TPHUTOHOMETPHYECKOC —YpaBHEHHME,
npUMeHATh  HeoOXonumbie  GOpMYJIbl UL PEIICHHUSA OCHOBHBIX  THIIOB
TPUrOHOMETPHIECKIX YPABHEHHI;

MO/E/IMPOBATh PEAIbHbIC CUTYallMd H4  SI3bIKC anreOpbl, COCTABJIATD
BHIPOKEHMS, yPABHEHMS, HEPABEHCTBA II0 YCIOBUIO 3aJatud, HCCICAOBATH
IIOCTPOEHHBIE MOZIEH ¢ UCIIOJIE30BAHUEM arlapara anreOpsl.

@yunxuun 1 rpadgukn:

¢BOGOHO OLEPUPOBATH HOHATMAMU. PyHKLWMS, CLOCOObL 3a/1aHm (QyHKLmmM,
B3aMMHO OOpaTHbie QYHKIMH, KOMIIO3UIIHA ynxumit, rpaduk (QyHKIUH,
BBHITIOJTHATH DJIEMEHTapHbIe peoOpa3oBaHus rpa@ukoB GyHKIMI,

cBOGOIHO ONEpPUpPOBaTh MOHATHAMU: O0JACTh ONPECICHHA U MHOMECTBO
3HAYCHHH (PyHKIfHN, HyJIH QyHKIGHHA, TPOMEKYTKH 3HAKOMOCTOAHCTRA,

CBOGOJHO ONEPHUPOBaTh TMOHATHAMM: 4YETHHIC W HeuSTHBIE (YHKIWH,
neproinaeckie GYHKIMH, NPOMEKYTKH MOHOTOHHOCTH (GyHKIMHY, MAKCUMYMBbI U
MUHUMYMBI (YHKIMM, HauOoiblIee ¥ HAMMEHbIICC 3HAYCHHC ¢yHKIMHA Ha
TPOMCIKYTKC,

CBOGO/IHO OTIEPUPOBATh MOHATHAMH: CTENEHHAs QYHKIMA C HATYPATbHBIM U
LedBIM TIOKa3aTeneM, rpauk CTeNeHHOH (YHKIMH C HATypalbHBIM M IICJIBIM
riokasareiieM, rpaUK KOpHs N-0i CTENeHH Kak (yHKIMM 00paTHO# CTEeNeHH ¢
HATYPAIbLHBIM TOKA3ATCIICM;

OnepUpoBaTh TMOHATHAMM: JIMHEHHAs], KBaaparHiHast | APOOHO-THHENHAS
(yHKLH, BBHIIOHATH DIEMEHTAPHOE HCCIIEI0BAHMIE U TIOCTPOCHUE X rpapuKoB;

cBOGOHO ONEpUpPOBaTh TOHATHSAME: TOKa3aTeibHas W Jiorapudpmuieckas
$yukuum, ux cpolicTsa M TpaduKi, HCIOIL3OBATH HX rpaduxH U peler
ypaBHEHUI;

CBOGOIHO ONEPHPOBATH TMOHATUAMH. TPUIOHOMETPHUECKAA OKpPYXKHOCTD,
OTIpe/ie/IEHHE TPUrOHOMETPUIECKUX (DYHKIIHMIT 9MCI0BOrO apryMeHTa,

ucnons3opats  rpaduxm  QyHkimit  JUIg MCCNENOBAHMA  NPOLECCOB M
3aBUCHMOCTEN TIPU PEINEHMH 3a/1a4 W3 JAPYrHX y4eOHBIX NPEIMETOB U peanbHON
KU3HH, BBIPAKATH (hOpMYIaMH 3aBUCUMOCTH MEKY BEIMIMHAMA,
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Havaja MATEMATHYECKOI0 AHAIH3A:

CBOGOHO OIEPHPOBATh MOHATHAMMU: apu(pMETHUECKas U TeOMETpHeCkasd
nporpeccus, 6eCKOHEUHO yOBIBAIOIIAsA FEOMETPUHICCKas NPOrPeccs, JTMHEHHBIN H
YKCIIOHEHIMANBHBIA PocT, OPMYyIIa CIOKHBIX MPOLEHTOB, MMETh MPEJCTABICHUC
0 KOHCTaHTE,

JICTIO/IH30BaTh TPOrPECcCHH JUIS DEIICHHMA peabHbIX 3a/ad NPHKIIHOro
XapaxkTepa,

cBOGOIHO ONEPUPOBATH TIOHATHSAMHU: TIOCIIEI0BATEIBHOCTD, crniocoObl 3a1aHus
[10C/ICIOBATEIbHOCTEH, MOHOTOHHBIE H OTPAHHICHHBIC TIOC/ICAOBATCILHOCTH,
[IOHMMaTh OCHOBbI 3aPOXKICHWS MaTeMarMYecKoro aHaumsa Kak aHajisa
OECKOHEYHO MAJIBIX;

CBOGOIHO OIEPMPOBATh IOHATHAMU: HENPCPHIBHBIC (GyHKIMH, TOYKU
paspbisa rpaduka $yHKIHH, ACHMITOTH rpaduKa §yHKIEHH,

CBOGOIHO ONEPUPOBATH TOHATHEM: (YHKIWMS, HENPEpbIBHAs Ha OTPE3KE,
IIPUMEHSTH CBOMCTBA HEMPEPHIBHBIX PYHKIWHI ISl PEIICHHS 32134,

CBOGOJHO OIEpPUPOBaTh MOHATHAMM. TIEpBas W BTOpas NPOUIBOMHBIC
yHKIH, KACATEALHAA K rPadHKy $yHKUIHH;

BBIYHCIATH NPOM3BOHBIE CYMMbI, NPOM3BECHUS, YaCTHOr0 ¥ KOMIIO3HIH
ABYX (pyHKIIHIA, 3HATh MPOW3BOIHBIC HIEMEHTAPHBIX (YHKIIHIA,

MCTIONB30BATh TE€OMETPHHYCCKHI M (DM3UYECKUI CMBICT HPOM3BOJHON /Ui
PElIeHIA 3a4a1.

MHuoKeCcTBa H JIOTHKA:

cBOGOJHO  ONEpPUPOBATh  TOHATHSMM.  MHOXECTBO,  Omepaluu  Haj
MHOXECTBAMU,

VICTIONB30BATE TEOPETHKO-MHOKECTBEHHBIH aNmapar Ui ONMCaHNs PEabHEIX
TIPOLIECCOB ¥ SIBJICHUIA, IPU PELICHUN 3a1a4 U3 APYTHX y4eOHbBIX IPEJIMETOB;

cBOGOIHO OIEpPUPOBATH MOHATHSIMM: ONpEJENeHUe, Teopema, ypaBHeHue-
cleCTBHIE, CBOMCTBO MATEMATUIECKOr0 00BEKTa, 0KA3aTeNbCTBO, PABHOCHIILHBIC
YPARHEHUS U HEPABEHCTRA.

K xonmy ofydenus B 11 Kkaacce oOy4aromukcs MONYYHT CICAYIOMHE
[IpeIMETHbIE PE3yNIBTAThl M0 OTACIbHBIM T€MaM paboueii mporpaMMel y4e6HOTr0
Kypca «AnreGpa ¥ Hadajaa MaTeMaTHIeCKOro aHajinu3ay.

Yueia v BHIYUCTEHUA:

cBOGOJHO ONEPUPOBATH TOHATHSAMM. HATYPAIBHOE M IEJI0C HHCIO,
MHOKECTBA HATYpalbHBIX M LEJIBIX YKCEJ, WCIOJIb30BATh MPUSHAKM JICIHMOCTH
wenpix gucen, HOJ{ 1 HOK HarypasibHBIX Ypcen [ penieHus 3ana4, NpUMCHATD
anroput™ EBknwna:

cBOGOZHO ONEPHPOBATh IMOHATHEM OCTarTKa MO MOIYJIO, 3allMChIBATH
HATYPATBHBIE YKCIA B PA3IMYHbIX MIO3ULMOHHBIX CHCTEMAX CHHCIICHIS,

16



CBOGOJHO ONEPUPOBATH TMOHATUAMU: KOMIUICKCHOE YHCIO W MHOXECTBO
KOMIUIEKCHBIX HYHCEJI, MPEICTaBIATh KOMIUICKCHBIC 4YHCIa B anre0panveckoi u
TPUTOHOMETPUHECKOH (opMe, BBINIOIHAT apudMeTHIECKHE OICpalli C HUMH H
M300paKarh Ha KOOPIMHATHOM TIIOCKOCTH.

YpaBHeHHS H HEPABEHCTBA:

cBOGOJHO ONEPHPOBATH MOHATHAMM. HMPPALMOHATBHBIC, TIOKA3aTEIbHBIC M
jorapu(MUUECKHe  HEPaBEHCTBA, HAXOAUTh WX  PCHICHUA C  TOMOMIBIO
PaBHOCWIIBHBIX IIEPEXO/I0B;

OCYLLECTBISATS  OTOOpP KOPHEH [pu  PELICHAN TPUTOHOMETPUHECKOIO
ypaBHEHUS,

CBOGOJHO OTEpUPOBATh TOHATHEM TPUTOHOMETPUYCCKOC HEPABCHCTBO,
npUMeHATh  HeoOXomuMble  (GopMyiBl U PCIICHMS  OCHOBHBIX THIIOB
TPHIOHOMETPHUYCCKHX HEPABCHCTB,

CBOGOIHO ONEPUPOBATH TMOHATHAMU. CUCTEMA U COBOKYITHOCTh ypaBHEHUIA 1
HEPABEHCTB, PABHOCWIBHBIC CHCTEMBI M CHCTEMBI-CIICACTBIA, HAXO/UTE PELICHIA
CHCTEMbI ¥ COBOKYMHOCTEH PAIMOHAIBHBIX, UPPALMOHATBHBIX, MOKA3aATEIbHBIX 1
forapi(pMUICCKHX yPaBHEHIHN H HEPABEHCTB,

pemarb pauroHaIbHBIE, HUppALMOHAIBHBIC, TOKA3aTeJIbHBIC,
norapudMuUdeckue W TPHTOHOMETPHYECKHE — YPaBHCHMS W HEPABCHCTBA,
coJIeprKaIiue MOLYJIM U IIapaMeTphl,

OPHMCHATH TPAPHICCKHC MCTObI A PCLICHIA ypaBHCHHI W HCPABCHCTB, @
TaKKe 3a/1a4 ¢ apamMeTpaMu,

MOJIEIUPOBATh peajbHbIe CHUTYaluyl Ha A3bIKE aireOpbl, COCTABJIATDH
BHIP@KCHWSA, YPABHEHHS, HEPABEHCTBA M WX CHUCTEMbI MO YCIOBHIO 3alatu,
HCCHCAOBATh MOCTPOCHHBIC MOJACHH ¢ HCHOIL3OBAHHCM amiapara anreGphi,
MHTEPIPETUPOBATH TTOTYIECHHBIN PE3yIbTaT.

®ynkuuu B rpapuku:

CTPOMTh rpaduKy KOMIO3HLMH (YHKIHA € TOMOLIBIO JICMCHTApHOTO
HCCIIEIOBAHNS 1 CBOIICTB KOMITOBHIH JIBYX (yHKIWI;

3

CTPOMTH  TeoMeTpHuYecKkre 00pasbl ypaBHEHWH ¥  HEPABCHCTB Ha
KOOPJAMHATHOM IUIOCKOCTH;

CBOGOIHO ONEPHPOBATh TOHATUSAMU: TIPaQUKH  TPUrOHOMETPHYCCKUX
dyHKImii;

NpUMEHATh (YHKIMH JUIs MOJCIMPOBAHMA U WCCICAOBAHMA PCATBHBIX
IPOLIECCOB.

Hauaja MaTeMaTH4ecKOro anajmsa:

WCTIONBE30RATE TPOUIBROIHYIO JUIS UCCTEIOBAHUS QYHKIUM HA MOHOTOHHOCTH
U DKCTPEMYMBI,
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HAXO/UTh HAMOOJIbIICE U HAUMEHbIIEE 3HAYCHHS (YHKIMH HEIMpepPbIBHOU Ha
OTpPE3KE;

WCMOB30BATh MPOU3BOAHYIO JUIA HAXOXKACHHS HAWIYYINEro pPEHICHWT B
MPUKJTATHBIX, B TOM HHCIC  COLMAIBHO-DKOHOMHYECKHX, 3ajadax, Ui
OTIpeJie/ieHnst CKOPOCTH M yCKOPEHHs MpOLecca, 3a/aHHOro Gopmyaoi MK
rpadukom;

cBOGOTHO ONEPHpOBATh MOHATHAMM: TEPBOOOpA3HAL, OTpeaeAEHHBIN
MHTErpai, HAaXOJWTh MHEPBOOOPA3HBIC IIEMEHTAPHBIX GyHKIMI M BBIYHCIATH
MHTErpaji no opmyJie HproroHa-JieiiOHM11a;

HAXO/MTh TUTOMAAH IIOCKHX GUryp 1 00bEMBI TEl € IOMOIIBIO MHTETPaIa,

MMETh TIPE/ICTABICHHe O MATeMaTH4ecKOM MO/CIMPOBAHMA Ha npumepe
cocTap/ieHns AU PepeHIHaTbHBIX YPABHEHHI;

peiarh NPUKIAIHBIC 3a/a4u, B TOM 4uCiC COLMAIbHO-IKOHOMUYECKOTO U
(UBMIECKOrO XapaKTepa, CPEACTBAMH MATEMATHIGCKOT0 aHAIH3A.
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TEMATUYECKOE ILIAHMPOBAHUE

10 KJIACC
( Kosu4ecTBo 4acoB
Ne HaumenoBaHue pa3ie/ioB H TeM
a/n nporpaMMBL Beero KonTpojbHblie
paboTbI
MHOX€ECTBO JAEHCTBUTENIBHBIX YUCEL.
1 MeuorouieHsl. PairioHaibHbIe YPABHEHUS 1 24 )
nepapencTsa. CHCTEMD JIHIICHIIBIX
ypaBHECHUI
) ®ynkuwy 1 rpaduku. CreneHHas (GyHKLMS C 12 1
LIEJIBIM TTOKa3aTeIeM
3 ApudmeTueckiii KOpeHb N-0i CTENEHN. 5 {
HppaimoHaibHbIC yPABHEHMUSA
4 TMokazatenbHas dyHkums. [TokazaTenbHbIC 10 )
ypaBHEHUS
5 Jlorapudmuaeckas GyHKIMsL. 18 1
Jlorapudmuueckre ypaBHCHHU
6 TpUroHOMETPUYECKUE BBIPDKEHUS U 9 |
ypaBHEHUS
7 TTocnenoBaTeIbHOCTH M ITPOrPECCUH 10 1
8 Henpepbisabie ¢yHxmu. [Iponssoanas 20 1
9 Honrol)enne, 00006111eHHE, CHCTEMATHU3ALMS 5 )
3HAHUMN
OBIIEE KOJIMYECTBO YACOB T10 ITPOI" PAMME 136 10
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11 KVIACC

| | KoJsin4ecTBo 4acoB
Ne HaumeHoBaHuUe pa3jiesioB U TEM
o/ R Boat KouTtposibHBIE
porpam cero
paGoTnl
|
1 Hccnenosanue GpyHKIUA ¢ TOMOLIBIO ” 1 1.
MPOU3BOIHOM
2 ITepBooOpa3Has 1 MHTET pajl 12 1
3 Ipaduin TpuIOHOMEIPUHCCKHX (ByHKuMi, 14 1
TpuUroHOMeTpUUIECKIE HEPABEHCTBA
4 HMppauoHaibHbIE, TOKA3aTEIbHBIC 1 24 1
norapuymMUUECKUe HEPABCHCTBA
5 KoMmrnexcHsle uncna 10 ! 1
HarypanbHbI€ U LETbIC YUCTIA 10 1
CHCTEMBI PALMOHAJIBHBIX, HPPALMOHATILHbIX
7 MIOKA3aTENIbHBIX U JIOTapU(PMUIECKUX 12 1
VpaBHEHUI
8 3ajauu ¢ MapaMeTpamMu 16 1
9 [TosTOpeHNrE, 0600IEHHE, CUCTEMATH3ALIMSA 16 )
3HAHUH
OBILEE KOJMYECTBO YACOB I10 ITPOI'PAMME | 136 10




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 270153293300626215937226367 766664777663875334604
Bnageney MuHaes KoHCTaHTUH JMUTpuesny

OeicTevTened C 30.07.2024 no 30.07.2025



http://www.tcpdf.org

		2024-09-11T17:22:00+0500




