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1. HOACHUMTEJIBHAS 3AIIMCKA

[Iporpamma oO6miecoOpa3oBaTeapHON y4eOHOM aucnuiuimHa «MaremaTuka:
anrebpa M Hayajga MaTeMaTHYEeCKOro aHaiM3a; TeoMeTpus» (namee —
«Marematukay) npegHa3HaueHa sl U3y4eHHs] MaTeMaTUKU B MPO(heCcCUOHATBHBIX
oOpazoBarenbHbiX opranmzanusax CIIO, peanusyrommx oOpa3oBaTeIbHYIO
nporpaMMy CpeaHero ooOmiero oOpa3oBaHHsI B MpeAesiax OCBOCHHS OCHOBHOMU
npodeccuonansHoi obpaszoBarenbHOU mporpammbl CIIO (OITOIT CIIO)na 6asze
OCHOBHOTO 00IIIeT0 00pa30BaHUs MPHU MOATOTOBKE KBAIM(DUIIMPOBAHHBIX paboYHX,
CIIy’KalllMX U CIEUUATUCTOB CPEHErO 3BEHA.

[Iporpamma pa3zpaborana Ha ocHoBe TpebOoBanuii PI'OC cpennero oOuiero
oOpa3oBaHUs, TPEABIBISIEMBIX K CTPYKTYpPE, COICPKAHHIO | pe3yibTaTam
OCBOCHMsSI  y4eOHOM  JTUCHUIUIMHBI «MaremaTuka», B  COOTBETCTBHUH C
PexoMmeHmanusiMu 1o opraHu3alliy MOJY4YEHHUs CpeHEero o0miero oopa3oBaHus B
mpenesiax OCBOCHUSI 00pa3oBaTEIbHBIX MPOTPAMM CPEIHEr0 MPOECCHOHAIBHOTO
oOpa3zoBaHus Ha 0aze OCHOBHOTO OOIIEro OOpa3oBaHUS C Y4YETOM TpeOOBAHMIA
dbenepalbHbIX TOCYAApCTBEHHBIX 00pa30BATENbHBIX CTAHAAPTOB W IMOJIy4aeMOM
npodeccu WM CHEIUATbHOCTH CPEAHEro NpodecCHOHATBLHOTO 00pa3oBaHUs
(mucemo JlemapTraMeHTa TOCYJAapCTBEHHOM TOJUTUKM B cQepe MOJIrOTOBKH
pabdounx kaapos u JJI1O Munoopuayku Poccun ot 17.03.2015 Ne 06-259).

Conepxkanne TmporpamMmbl  «MaTemMaTHKa» HAMpaBIICHO HAa JOCTIKCHHE
CJIEIYIOLIUX

neJen:

e oOecreueHue CHOPMUPOBAHHOCTH  MPEJACTABICHUN O  COLMAIBHBIX,
KYyJIbTYPHBIX U

HUCTOPUYECKHX (DAaKTOpax CTAHOBIICHUS MaTEMATHUKHU;

* oOecrnieueHre CHOPMUPOBAHHOCTH JIOTUYECKOTO, QJITOPUTMHUYECKOTO U
MaTEMaTUYECKOTO MBIIIICHUS;

 oOecrieueHue cHOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOJYYCHHBIC 3HAHUS
MIPU PEUICHUU PA3IUYHbIX 33/1a4;

* obecnieueHre CPOPMUPOBAHHOCTH TMPEJCTABICHUN O MAaTeMAaTUKE KaK YacTH
OOIIEYeIOBEYECKON KYJIbTYPhl, YHUBEPCATHHOM SI3bIKE HAYKH, TMO3BOJISIFOIIEM
OIMCHIBATh M U3y4YaTh PCATbHBIC TTPOIIECCHI U SIBJICHUS.

B mporpammy BKIIIOYEHO cCOJep)KaHHWE, HaNpaBJICHHOE Ha (HOPMHUPOBAHHUE Y
CTYJICHTOB

KOMIIETCHIIMHM, HEOOXOoMUMBIX IS KadecTBeHHOro ocBoeHust OIIOIT CIIO na
0aze OCHOBHOTO oOmIero oOpa3oBaHWsS C TMOJYYCHHEM CpPEIHEro OOIIero
oOpa3oBaHHs; TMPOTPAMMBI  TOJATOTOBKH  KBaJIU(HUIIMPOBAHHBIX  pabOvMX,
CIIyXKalllMX; MPOrpamMMbl MOATOTOBKHM crenuanuctoB cpeanero 3BeHa (IITIKPC,
[IIICC3).

[Iporpamma y4eOHOW mUCIMIUIMHBI «MaTeMaTHUKa» SIBISETCS OCHOBOM JUIs
pazpaboTku  paboumx  TporpaMMm, B KOTOPHIX  MpodecCHOHATbHBIC
oOpa3oBaTeNbHble OpPraHMU3AlMM, pPEaJU3yIoIINe O0pa30BaTEIbHYIO MPOTrPAMMY
cpennero obmero oOpaszoBanms B mpenenax ocBoeHus OIIOIT CIIO na 6aze
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OCHOBHOTO 00111ero o0pa3oBaHUs, YTOUHSIOT COJEp)KaHHWE y4eOHOro marepuana,
TIOCJICZIOBATEIIbHOCTh €r0 M3YYCHUs, paclpeieieHHe YUYEeOHBIX YacoB, TEMATHUKY
pedeparoB, BUABI CaMOCTOSTEIBHBIX pabOT, YYUTHIBAS CHEHH(UKY MPOTPaMM
HOATOTOBKM  KBAIM(UIIMPOBAHHBIX PAa0OYMX, CIYXKANMX W CIICHUATUCTOB
CpPEIIHETO 3BeHa, OCBANBACMOI MTPOPECCUH U CIICIIUATBHOCTH.

[IlporpaMmmMa  MOXET  WCIIOJIB30BATBCS  JPYTUMH  MPOQECCHOHANBHBIMU
00pa3oBaTENIbHBIMU ~ OPTaHH3ALUSMH,  PEATM3YIOIMIMMU  00pa30BaTEIbHYIO
IpoTrpaMMy CpEIHEro oOImero oOpa3oBaHWsI B TpeaesiaXx OCBOSHHSI OCHOBHOMW
OIIOII CIIO na 6a3e ocaoBHOTO 001IeT0 00pazoanus (ITIIIKPC, ITIICC3).

1.1. O0mas xapakTepucTuKa y4eOHO! AUCHUIINHBI

Marematuka ABIIACTCS (byHIaMEHTAIbHON 00111e00pa3oBaTeIbHON
JUCHUTUIMHOM CO  CJIOKUBIIMMCS YCTOMYMBBIM  COJIEp)KaHUEM U OOIIUMU
TpeOOBaHUSAMU K OJTOTOBKE O0YUYaIOIIUXCSL.

B npodeccuonanbHbix 00pa30BaTENbHBIX OpPraHU3ALMSIX, PEATUIYIONIUX
o0Opa3oBaTeNbHyl0 MpPOTrpaMMy CpelHero ooOmero oOpa3oBaHMs B Ipezenax
ocBoerust OIIOIT CIIO nHa 6a3ze ocCHOBHOro o00IIero OOpa3oBaHUs, N3Y4YCHHE
MaTeMaTUKd HMMEET CBOM OCOOCHHOCTM B  3aBUCUMOCTH OT MNpOoQuis
po(hecCuOHATIBHOTO 00pa30BaHusl.

[Ipu ocBoennn mnpodeccuit CIIO u cneunmansHocTeir CIIO ectecTBEeHHO-
Hay4yHOro mnpoduis npodeccuoHaibHOro oOpaszoBanus, creuuanbHocTed CIIO
TYMaHUTapHOTO Tpoduiasi TpodecCHOHATBHOTO  00pa3oBaHWs MaTeMaTHKa
uzyuyaercss Ha 0OazoBom ypoBHe DPI'OC cpennero ob6iiero o0pa3zoBaHMs; MpU
ocBoenuu npodeccuit CI1O u cnenuansHocTedt CIIO TeXHUYECKOro U COlHaIbHO-
AKOHOMHYECKOTO Tmpoduiieil npodecCHOHAIBHOTO 00pa30BaHUs MaTeMaTHKa
uzydyaercss Oonee yrayOJeHHO, Kak mpoduiabHas yuyeOHas JIUCHIUILIMHA
YUUTHIBAIOIAS CHEIM(PUKY OCBAaNBAEMbIX MPOGECCUil WU CIIEITUATBHOCTEH.

OT0 BBIpaXKaeTcs B COAEpKaHUU O0yUeHHUs, KOJIMYECTBE YaCOB, BBIJCISIEMbIX Ha
U3YYEHUE OTIEIbHBIX TEM NPOrpaMMbl, TIyOMHE HMX OCBOCHHUS CTYyJICHTAMH,
o0beMe U XapakTepe TNPAKTUYECKUX 3aHATUN, BUJAX BHEAYJUTOPHOM
CaMOCTOSITENIbHOM pabOThI CTYIEHTOB.

OOmue 1en W3y4eHHWs] MAaTEeMATHKU TPATUIIMOHHO PEATM3yIOTCS B YETHIPEX
HaTPaBIICHUSX

1) obmiee npeacTaBiaeHre 00 UACSIX U METO/IaX MaTEMaTHUKH;

2) UHTEJUIEKTYaJIbHOE PA3BUTHUE;

3) oBiasicHHEe HEOOXOAMMBIMH KOHKPETHBIMH 3HAHUSIMU U YMCHUSIMU;

4) BOoCIIUTaTEILHOE BO3/ICHCTBHUE.

[Ipodunuzamus mene MareMaTH4ecKoro o0pa3oBaHus OTpa)kaeTcsl Ha BHIOOpE
OPUOPUTETOB B OpraHU3alMu y4eOHOM JdesTenbHOCTH oOy4arommuxcs. s
TEXHUYECKOTO, COIMAIbHO-3KOHOMHUYECKOro mpodumied mpodhecCHOHATBLHOTO
oOpa3oBaHus BBIOOp TN CMEIIAeTCs B MPArMaTUYeCcKOM HaIpaBJICHUH,
MpPEeIyCMaTPUBAIOIIEM YCWJICHHE W PpAaCIIMpeHUEe TMPUKIATHOTO XapakTepa
U3y4EHUS MATEMaTHKH, MPEUMYLIECTBEHHOW OpPUEHTAMA Ha alrOpUTMHUYECKUMN
CTWJIb TO3HABATEIbHON JAESITeNbHOCTU. JJIi TYMaHHUTApHOTO U €CTECTBEHHO-
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HaydyHOrO mnpoduie mnpodeccnoHambHOTO 00pazoBaHmsi Oojee XapaKTEPHBIM
SBJIIETCSl YCUJIEHUE OOIIEKYIbTYPHOM COCTaBIIAIONICH Y4eOHOW IUCHUILIUHBI C
OpUEHTalMel Ha BU3YyaJIbHO-O0Pa3HbIi U TIOTUYECKUIN CTUIIN yueOHOUM paboThI.

MN3ydenne mMaTeMaTUKUd Kak MpodUIbHOW 001eo0pa3oBaTeIbHON y4eOHOM
JUCUUIUIMHBI, YYUTHIBAIOIIEH crienu(UKy OCBaMBAaeMbIX CTyJeHTaMu mnpodeccuit
CIIO nnu cnenuansHoctH CITO, oOecnieunBaeTcst:

* BLIOOPOM PA3IMYHBIX MMOJXO0I0B K BBEICHUIO OCHOBHBIX TIOHSATHIA;

* (dopMuUpOBaHHEM CHCTEMBl YYCOHBIX 3aJaHUi, O00ECTICUYNBAIOIINX
3¢ (HEKTUBHOE OCYIIECTBICHNE BRIOPAHHBIX I1EJIEBBIX YCTAHOBOK;

 00OTaICHNEM CIIEKTpa CTUJICH YUeOHOU JESITEIPHOCTH 3a CUET COTIIACOBAHUS
C BEAYIIMMHU JEATEIPHOCTHBIMUA XapaKTEPUCTHKAMU BBIOpaHHOW mpodeccuu /
CHEITUATBHOCTH.

[IpodgunbHas cocTaBisiomas OTpaxkaercs B TPeOOBAaHUAX K MOJATOTOBKE
oOy4Jarommxcs

B YaCTH:

e o0mieil cucTemMbl 3HAHUWI: CoJepXkKaTelbHbIE MPUMEPHl HCIOJIb30BAHUS
MaTEeMaTUYECKUX UACH U METOJ0B B IPO(ECCHOHATBLHOM NeATEbHOCTH;

* yYMEHHUH: pa3iauuue B YypOBHE TPeOOBaHMI K CIOKHOCTH NPUMEHSIEMBIX
QJIITOPUTMOB;

* MPAKTUYECKOTO UCIOJIb30BAaHUSI TMPUOOPETEHHBIX 3HAHUH U yMEHUM:
WHIUBUYAIBHOTO YYEOHOTO OIbITa B TOCTPOCHUHM MAaTeMaTHYECKUX MOJEIEH,
BEITIOJTHCHUH UCCIIEA0BATEIICKUX MMPOCKTOB.

Takum oOpa3zom, peanu3zaius CoJepKaHusg YI4eOHON TUCHUILUIMHBI OPUCHTUPYET
Ha TIPUOPUTETHYIO POJb TMPOIECCYATbHBIX XapaKTEPUCTUK Y4eOHOW paboTHI,
3aBUCAIIMX OT Mpodmiss MmpodecCHOHANTBHOTO 00pa30BaHUs, MOJYYCHHUS OIBITa
WCITOJIb30BAHUS MAaTEeMaTHUKUA B COACPKATEIBHBIX U MPO(ECCHOHATBHO 3HAYMMBIX
CUTyallUsIX TI0 CpaBHEHUIO C (OPMaIbHO-YPOBHEBBIMU PE3YyJIbTaTUBHBIMU
XapaKTEPUCTUKAMU O0YUIEHUSI.

ConepxaHue y4eOHOW JUCUUILIMHBI pa3pabOTaHO B COOTBETCTBUU C
OCHOBHBIMH COJICPKATEIbHBIMU JTUHUSMU 00YUCHUSI MAaTEMATHKE:

* anreOpanydeckas JIMHUSI, BKJIIOYAIOIIAs CUCTEMAaTH3aIMI0 CBEJICHUN O YuCiax;
HM3yYeHHE HOBBIX M 0000IIEHHE paHee H3YUYCHHBIX ormeparuii (Bo3BeIeHHUE B
CTETNICHb, W3BJCYCHHE KOpHS, Jorapu(MupoBaHHE, CUHYC, KOCHHYC, TaHTEHC,
KOTaHTCHC M OOpaTHBIC K HUM); U3yUYE€HNE HOBBIX BHUIOB YHCIIOBBIX BBIPAKCHUN U
GbopMysI; COBEpPIICHCTBOBAHHEC TIPAKTUYCCKUX HABBHIKOB W BBIYUCIUTEIILHON
KyJIbTYPhI, PACHIMPEHHE K COBEPIICHCTBOBAHWE ajreOpaMdvecKkoro ammapara,
cOPMHPOBAHHOTO B OCHOBHOW IIIKOJIe, WM €ro TMPUMCHCHHE K PCIICHHUIO
MaTeMaTHYECKHUX W TPHUKJIQIHBIX 33124,

* TEOPETHKO-(QYHKIIMOHANbHAS JIMHHS, BKJIIOYAIONIAs CHCTEMAaTH3aIui0 U
pacIMpeHrue CBeIeHU 0 (YHKIMIX, COBEPIICHCTBOBaHUE TPadhUUECKUX YMEHUM;
3HAKOMCTBO C OCHOBHBIMHM HJESIMH M METOJIaMU MaTEMaTHYECKOTO aHaiu3a B
o0beMe, TO3BOJIAIONIEM HCCIAEAOBaTh JJIEMEHTapHbIe (QYHKIIMA € PEliaTh
MPOCTEUIITNE TEOMETPUIECKUE, (PM3UUECKUE U IPYTHe MPUKIIAIHBIC 3a/1a4H;

* JWHUS YpaBHEHWH ¥ HEPABEHCTB, OCHOBAHHAs Ha TOCTPOCHUH U
VCCJIEIOBAHUM MATEMATHYECKUX MOJEJIEH, MEPECEKAIOIIASICS C areOpanyecKkon u



TEOPETUKO-QYHKIIMOHANBHON  JUHUSMH W BKJIIOYAIOIIas  pa3BUTHE U
COBEPILICHCTBOBAHUE TEXHHUKU alreOpanyecKux NpeoOpa3zoBaHUM [JIsl pelieHUs
ypaBHEHUHN, HEPABEHCTB U cHUCTEM; (OPMHPOBAHHUE CHOCOOHOCTH CTPOUTH U
UCCJIEIOBATh MPOCTEHUININEe MAaTeMAaTUYECKUEe MOJEIH MPU PEIICHUH MPUKIATHBIX
3ajJ1ay, 33714 U3 CMEXXHbBIX U CTICIIMAJIbHBIX TUCIHUILINH;

* TreoMeTpuyecKas JIMHUSA, BKIIOYAIONIas HarJisigHble TMpEACTaBICHUS O
MPOCTPAHCTBEHHBIX (PUTypax U U3yUYEeHHUE UX CBOMCTB, POPMUPOBAHUE U PaA3BUTHE
IPOCTPAHCTBEHHOTO  BOOOpaXEHMsI, pPAa3BUTHE CIIOCOOOB TE€OMETPUUECKHX
U3MEPEHUI, KOOPJMHATHOTO M  BEKTOPHOTO  METOJOB Il  pELIEHUs
MaTE€MaTUYECKHUX U NPHUKIAJHbIX 337a4;

* CTOXACTHYECKas JIMHUA, OCHOBaHHAs Ha Pa3BUTUU KOMOWHATOPHBIX YMEHUH,
IPEICTABICHUM 0 BEPOSITHOCTHO-CTaTUCTUUECKUX 3aKOHOMEPHOCTSIX
OKPYXAaIOILIEr0 MHUpA.

Paznensl (Tembl), BKIIOUEHHBIE B COEpKaHUE YUeOHOM NUCHUIUINHBIL, SIBISIOTCS
obmmMu i1 Bcex npoduieil mpodeccnoHalibHOrO 00pa3oBaHUS M IPHU BCEX
o0bemMax y4yeOHOro BpPEMEHM HE3aBUCUMO OT TOTO, SBJIETCA JM ydeOHas
muciuiinHa « MaTemaTtukay 6a30BOU WM MPOQPUIBHOM.

B npuMepHbIX TeMaTHUECKUX IUJaHaX MporpamMmbl Y4eOHbI MaTepuali
npeiacTaBieH B (opme  depedyrolerocs — pa3BepThIBaHMS — OCHOBHBIX
COJEpPKATENbHBIX  JUHUM  (anredpanyeckoil,  TeOpeTHKO-(YHKIIMOHAIbHOH,
YpaBHEHU U HEPABEHCTB, I'€OMETPUUYECKOM, CTOXACTUYECKOM), YTO MO3BOJIAET
TMOKO HCIIOJb30BAaTh UX PACIHOJIOKEHHE W B3aHMMOCBS3b, COCTABIATH padOunid
KaJICHOApHBIA IUIaH, MO-pa3HOMY 4epenys ydeOHble TeMbl (TJIaBbl ydeOHHUKA),
YUUTBIBAs MPOPUiIb NpodhecCuoHANBHOTO 00pa3oBaHus, CEU(PUKY OCBauBaeMOn
npodeccunn CIIO wmm cnenuanbHoctu CIIO, rinyOuHy H3ydeHus MaTepuana,
YPOBEHb MOJATOTOBKH CTYAEHTOB MO MPEAMETY.

[TpennaraeMblie B IpUMEPHBIX TEMAaTUYECKUX TUIaHAX pa3Hble 00BEMBbI y4eOHOTO
BPEMEHU Ha W3y4YEHHE OAHOW M TON K€ TEMbl PEKOMEHIYETCsl MCIOJb30BaTh IS
BBITMIOJIHEHMSI PA3JIMYHBIX YU€OHBIX 3aJaHuil. TeM caMbIM paznuuus B TpeOOBAHUAX
K pe3yibTaraM OOy4eHMsI NPOSIBATCS B YPOBHE HABBIKOB IO PEIICHUIO 337ad U
OTBITE CaMOCTOSITEIbHOU paboThl. M3ydenne oOmeoOpazoBarensHOl y4eOHOM
JUCHMIUIMHBL «MaTemaThka) 3aBepllaeTcs TMOABEICHUEM WTOroB B (opme
’K3aMEHa B paMKax MMPOMEXKYTOYHON aTTECTAllMU CTYJAEHTOB B IIPOLIECCE OCBOEHUS
ocHoBHOU OIIOII CIIO ¢ nmomyuenuem cpeanero obdmiero oopazoBanusi(ITITKPC,
[IICC3).

B pasnmene mnporpammbl «CopepikaHue y4eOHOW MUCHUIUIMHBDY KYpPCHBOM
BBIJICJICH Marepual, KOTOPbIA MpU U3YYEeHUH MaTeMaTHUKUd Kak 0a30BOM, Tak U
npo@uIbHON yueOHOM AUCIMIUIMHBI, KOHTPOIIO HE TOJJICKHUT.

1.2. MecTo0 y4eOHO# IMCHUILIUHBI B Y4eOHOM IUIaHe
VYyeOnas mguciumimHa «MaremaTuka: anaredpa M Hadaja MaTeMaTH4eCKOro

aHalln3a; TeOMETPUs» SABIISETCS y4eOHBIM MPEIMETOM 00s3aTEIbHON MPEeaMETHON
obnactu «Marematuka u uHpopmatuka» OI'OC cpennero obmero 0opazoBaHusl.
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B mnpodeccronanbHbIX 00pa30BaTENBbHBIX OPTaHU3ANMSIX, PEATHIYIONTUX
o0pa3oBaTeNbHyI0 MpOrpaMMy CpeaHero ooOmero oOpa3oBaHUS B IIpenenax
ocoerust OIIOII CIIO nHa 6a3e oOcCHOBHOro oOmIero oOpa3oBaHus, yuyeOHas
qucuuIuIinHa «Marematrkay u3ydaercst B 00111e00pa3oBaTeIbHOM IUKJIE Y4EOHOTO
mwiana OIIOIT CITIO Ha 6Ga3e oCHOBHOTO 00IIero oOpa3oBaHUs C TMOJYyYEHHUEM
cpennero obmero oopazosanus (IIIIKPC, ITIICC3).

B yue6nbix mmanax IIIIKPC, TIIICC3 yyeOnas nucuuruimHa «MaTemaTukay
BXOJUT B COCTaB OOmHUX 00IIe00pa30BaTENbHBIX yUeOHBIX TUCIUIUIMH,
bopMHUpPYEMBIX U3 0053aTEITLHBIX

npeameTHbIx obnacteit ®I'OC cpemnero obmero odpazoBanwms, A IpodeccHii
CIIO WU CHeUAIbHOCTEN CIIO COOTBETCTBYIOILIETO npouIIs
npodecCHoHaTEHOTO 00pa30BaHMUSI.

1.3. Pe3yabTaThl 0CBOCHUS Y4€OHON TUCHHUILIHHBI

OcBoenue cojnepkanusi yueOHOW AUCHMIUIMHBI «MareMmatrukay obOecreurnBaeT
JOCTHKEHUE CTYICHTAMHU CIICYIOIINX pe3yibmamaos.

* TUYHOCHIHBIX

— c(OopMUPOBAHHOCTh MPEACTABICHUM O MAaTeMaTHKE KaK YHUBEPCAIbHOM
S3BIKE HAYKH, CPEJCTBE MOJICIUPOBAHUS SBJIICHUN U MPOIECCOB, UIEAX U METOJAX
MaTEeMaTUKH;

—— MMOHUMAaHWEe 3HAYMMOCTH MaTEMAaTUKH IS HAyIHO-TEXHHYECKOTO Tporpecca
c(hOpMHPOBAHHOCTh OTHOIIICHHUS K MaTEMaTHKE KaK K YacTH OOIIeYeTIOBEYCCKOM
KyJIbTYphl 4e€pe3 3HAKOMCTBO C HMCTOpPHEH pa3BUTHS MAaTEMAaTHKH, JBOJIOIHCH
MaTEMaTHUYCCKHUX UCH;

—— Ppa3BUTHE JIOTHYECKOTO MBINIJICHUS, TPOCTPAHCTBEHHOTO BOOOpPaKCHHSI,
AITOPUTMHYCCKON KYJIBTYPhI, KPUTHYHOCTH MBIIIICHUS Ha YPOBHE, HEOOXOIUMOM
JUIs Oyayien mpodecCHoHaIbHON NeITeIbHOCTH, IS TPOIODKEHUS 00pa3oBaHus
¥ caMo0Opa30BaHus;

—— OBJIAJICHUE MATEeMaTHYECKUMHU 3HAHUSIMU U YMEHUSIMH, HEOOXOJUMBIMU B
MOBCEHEBHON  JKM3HU, [JJIi OCBOCHHS CMEXHBIX €CTECTBEHHO-HAYYHBIX
JUCIUIUIMH ¥ JUCIUIUIMH  NpOo(eCCUOHATBHOTO IMKJIA, JJIs  TOJIY4YEHUs
oOpa3zoBaHusi B 00JacTsX, HE TpPeOYHOIMX YIrIyOJEeHHONW MaTeMaTUYecKOn
MOJATOTOBKY;

—— TOTOBHOCTh U CHOCOOHOCTH K 0Opa3oBaHHIO, B TOM YHCIE
caM000pa30BaHNI0, HAa TMPOTSHKCHUM BCEH JKWU3HM, CO3HATEIBPHOE OTHOIICHHE K
HEIMPEPHIBHOMY O00pPa30BaHUI0 KaK YCIIOBHUIO YCIEITHOW MPOQGEeCcCHOHANBHOW U
OOIIECTBEHHOU JICATCIILHOCTH;

—— TOTOBHOCTh U CIHOCOOHOCTh K CaMOCTOSATEIbHOM TBOPUYECKOW H
OTBETCTBEHHOU JIEATEILHOCTH;

—— TOTOBHOCTh K KOJUIGKTHBHOU paboTe, COTPYAHUYECTBY CO CBEPCTHUKAMU B
oOpa3oBaTenbHOM,  OOIIECTBEHHO  TIOJIE3HOW,  y4eOHO-UCCIIEeN0BATEIhCKOH,
MIPOCKTHOM U JPYTUX BUIAX JACSITEIBHOCTH;

—— OTHOIIEHHUE K MPOoheCcCUOHATHLHON JAESITEIbHOCTH KaK BO3MOKHOCTH y4aCTHUS
B PENICHUU JIMYHBIX, OOIIECTBEHHBIX, TOCYJAPCTBEHHBIX, OOIIEHAIIMOHATHLHBIX
npobiieM;



* MemanpeomMemHuoix:

—— YMEHHE CaMOCTOATENIbHO OMNPENEATh LETu IEATEIBHOCTH M COCTaBIISTH
IJIaHbl  JIESITENIbHOCTH; CAMOCTOSITEIbHO OCYIIECTBISATh, KOHTPOJIHUPOBATH U
KOPPEKTUPOBATh JESATEIBHOCTD;, HCIIOJIb30BaTh BCE BO3MOXKHBIE PECYpChl ISt
JOCTHKEHHSI TIOCTABJICHHBIX LEJIed W peajnu3allid IUIAHOB JIESITENIbHOCTH;
BBIOMPATDH YCIEIIHBIE CTPATETUH B PA3JIMYHBIX CUTYAIIUX;

—— YMEHHME NPOJYKTUBHO OOIIATbCS M B3aUMOJIEWCTBOBATh B IMpOIECCE
COBMECTHOM  JESATEIBbHOCTH, YYUTHIBATh TMO3UIMH  JPYTUX  YYaCTHUKOB
JeSTeNbHOCTH, 3G (HEKTUBHO pa3perniaTb KOH(DIUKTHI,

—— BJAJCHUE HaBbIKAMU I[1O3HABATENILHOM, Y4eOHO-UCCIIEIOBATEIILCKON U
MPOEKTHON JEsTeNbHOCTH, HAaBBIKAMHM pa3pelIeHHs] MpoOsieM; CHOCOOHOCTh U
TOTOBHOCTB K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PEIICHMS MPAKTUYECKUX 3a/a4,
NPUMEHEHUIO PA3IMYHBIX METOI0OB MTO3HAHNUS;

—— TOTOBHOCTb M CIIOCOOHOCTh K CaMOCTOSITENIbHOM HH(OPMAaLMOHHO-
MO3HABATEIILHON ESITEIBbHOCTH, BKIIIOUAsl YMEHUE OPUEHTUPOBATHCSA B PA3IUUYHBIX
UCTOYHUKAX HMHGPOPMAIIMKM, KPUTHUYECKH OICHHUBATh W HHTEPIPETHPOBATH
uH(OPMAITUIO, TTOJIYYaeMYI0 U3 PA3TUYHBIX HCTOYHUKOB;

—— BIIQJICHUE S3BIKOBBIMU CPEICTBAMHU: YMEHHUE SICHO, JIOTHYHO U TOYHO
M3JIaraTh CBOIO TOYKY 3PEHHUSI, HCII0JIb30BATh a/ICKBATHBIC SI3bIKOBBIE CPEJICTBA;

—— BIIQJICHUE HaBbIKAMU TIO3HABATEIbHOW pedIeKcur Kak OCO3HAaHMUS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX pE3yIbTaTOB H
OCHOBAHMI, TPAHUI] CBOETO 3HAHUS M HE3HAHW, HOBBIX MO3HABATEIbHBIX 3a/1ay U
CPEIICTB JIJIsl UX JOCTHIKEHHUS,

—— LEJEYCTPEMIIEHHOCTh B MOMCKAX U MPUHATUU PELIEHUH, COOOPa3uTEIbHOCTD
W UHTYULUS, Pa3BUTOCTh MPOCTPAHCTBEHHBIX MPEACTABICHUI; CIOCOOHOCTh
BOCIIPUHUMATh KPacoTy U TapMOHUIO MUPA;

* nPeOMemHbix.

— c(OpMUPOBAHHOCTh MPEJICTABICHUNA O MaTeMaTHUKE KaK YacTH MHUPOBOM
KyJIbTYphl M MECTE€ MATeMaTHKd B COBPEMEHHOW IMBUJIM3ALMU, CIIOCO0ax
OMMCAHUS SIBJICHUW PEaJIbHOI0 MHPA HA MATEMATUUECKOM SI3bIKE;

— cOpMUPOBAHHOCTh TMPEACTABICHUN O MaTEeMaTHYECKUX TMOHATUAX Kak
BAKHEMIINX MaTEMaTUYECKUX MOJIEIAX, MO3BOJSIIONIMX OINKCHIBAaTh U HU3Yy4aTh
pa3HbIe MPOLECCHl M SBICHUS; MOHUMAHHUE BO3MOXKHOCTH aKCHOMAaTHYECKOIO
MOCTPOEHUSI MATEMAaTUYECKUX TEOPUIL;

—— BIIQJCHUE METOAAMH J0KA3aTeJbCTB M AJITOPUTMOB DPEILICHUS, YMEHHE X
MPUMEHSTh, IPOBOJAUTH J10Ka3aTEIbHbIE PACCYKIIEHUS B XO/I€ PELICHUS 3a/1a4;

—— BJaJCHUE CTaHJAPTHBIMHU TpPUEMaMM pElIeHUsS palUOHAJIBHBIX W
UppalMoHaIbHBIX, TTOKAa3aTEIbHbIX, CTEIIEHHBIX, TPUTOHOMETPUUYECKUX YpaBHEHUN
Y HEPaBEHCTB, UX CHUCTEM; MCIOJIb30BAHUE TOTOBBIX KOMIBIOTEPHBIX IIPOTrpaMM, B
TOM YHUCJE JUIsl TOMCKA MYTH PEIICHHUS] UM WUIIOCTPAllMd PEUICHUs] YPAaBHEHUU U
HEPABEHCTB;

—  c(opMUPOBAaHHOCTh  TPEJCTABICHUA 00  OCHOBHBIX  TOHSITHSIX
MaTeMaTUYECKOT0 aHaJI3a U UX CBOMCTBAaX, BIAJICHUE YMEHUEM XapaKTepU30BaTh
noBeZicHue (DYHKIHM, HMCTOJIB30BaHUE TOJYYCHHBIX 3HAHWM MJII ONUCAHUS U
aHaJIN3a PEAIbHBIX 3aBUCUMOCTEN;
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—— BJIAJICHUEC OCHOBHBIMH TMOHATUSAMH O IUIOCKMX W TPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYypax, UX OCHOBHBIX CBOMCTBaX; C(HOPMUPOBAHHOCTH YMEHUS
pacno3HaBaTh reoMeTpuyeckre (PUrypbl Ha 4YepTekax, MOJEISIX U B PeallbHOM
MUpE; MPUMEHEHHE M3YUYEHHBIX CBONCTB TeOMeTpHYecKux puryp m dhopmyn s
pelIeHusl TEOMETPUYECKUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COJICPIKAHUEM;

— c(hOpPMHUPOBAHHOCTh MPEACTABICHUN O MpoIEccax M SBICHUSAX, UMEIOIIUX
BEPOSITHOCTHBIN XapaKTep, CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHUpE,
OCHOBHBIX IOHATHSIX AJIIEMEHTAPHOM TEOPHUM BEPOATHOCTEW; YMEHHMM HAXOIUTH U
OIICHWBATh BEPOSTHOCTH HACTYIUICHUS COOBITMHA B TMPOCTEUITUX MPAKTUYCCKUX
CUTYaIlMsIX 1 OCHOBHBIC XapaKTEPUCTHKHU CIIYIAHBIX BEITUYHH;

—— BIAJCHUEC HABBIKAMH HCIIOJH30BaHUS TOTOBBIX KOMIBIOTEPHBIX MPOTPaMM
IIPY pEIICHUY 3a71a4.

1.4. PexomeHnayeMoe KOJUYECTBO YACOB HA OCBOEHHE MIPOrPaMMBbI JUCIIH-
IUIMHBI:

MaKCUMaJIbHOW y4eOHOM Harpy3ku obydatomierocsi_206_ gacoB, B TOM YHCIIE:

00s3aTeNIbHON ayAUTOPHOM yueOHOM Harpy3ku oOydaromierocsi 201 _uyac;

caMOCTOsITeIbHOM paboThl oOyuatomierocs_0_dvacos.

2. COAEPKAHUE YYEBHOU JUCIHUILIVHBI
2.1. TemaTH4ecKHil IJIaH U coJep:KaHue YUeOHOM M CUMNJIMHBI

KoauuyecTBO 4acoB

Ha pasjaeJ
Ayau- | Camocrto
HaumenoBanme YA
TOpPHasi | ATeJbHA Tembl pazgesia
pasjaesia
padora, s
yac padora,
qac
BBenenue 2
Pazgen 5 Tema 1.1 JlelicTBUTEIbHBIC YHCIIA.

1. YUCJIOBBIE 1 YucnoBble BRIPAKEHUS

PAILIMOHJIBHBIE Tema 1.2 PanuonanbHbIe
BbIPAXKEHUA BBIPAKECHUS

Paznen 2. ®YHKINN Tema 2.1 ®yHK1MS, €€ CBOMCTBA U
rpaduk

Tewma 2.2 IIpeobpazoBanus
rpa@ukoB QyHKIMIA

Tema 2.3 Kopenb HaTypasibHOM
CTEICHU

Tewma 2.4 Crenennas QyHKius

Tewma 2.5 TlokazarensHas QyHKIHS

Tewma 2.6 Jlorapudmudeckas
byHKIHS

| 0O (OO O

Paznexn 3. IIPAAMBIE Tema 3.1 ITapamienbHOCTb
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N TUNIOCKOCTU B MPSAMBIX U TJIOCKOCTEN
ITPOCTPAHCTBE 8 Tema 3.2 IlepneHAUKYISTPHOCTD
MPSIMBIX U TIOCKOCTEHN
Pa3nen 4. BEKTOPBI 8 Tema 4.1 [IexapToBa cucrema
N KOOPIMHATDI KOOpJIMHAT B MPOCTPAHCTBE
8 Tema 4.2 Bekrtopsl B
MIPOCTPAHCTBE
PaznenS. TPUT'OHO 8 Tema 5.1 Tpuronomerpuueckas
METPUA byHKIHS
Tema 5.2 IIpeoGpazoBanue
9 TPUTOHOMETPUYECKUX BBIPAKESHUM
8 Tema 5.3 Tpuronomerpudeckue
ypaBHEHUS
Paznen 6. HAUAJIA 8 Tema 6.1 Teopus npeaenon
MATEMATHUYECKO 8 Tema 6.2 TlpousBoanHas
'O AHAJIM3A 3 Tema 6.3 OnpeneneHHbIN
WHTErpaj
Paznen 8 Tema 7.1 MHoOrorpaHHukKu
7. MHOT'OI'PAHHUA 8 Tema 7.2 Tena BpaiieHus
K 1 KPYLJIbIE 8 Tema 7.3 OObeMbI TET
TEJIA
Pa3znen 8. 8 Tema 8.1 Crartucrtuka
KOMBHUHATOPUK 8 Tema 8.2 Kombunatopuka
A, CTATUCTUKA 1 Tema 8.3 Teopust BepossiTHOCTEMN
TEOPUS 9
BEPOSITHOCTEU
Paznen 9. 3 Tema 9.1 Pemenue ypaBHeHHUi u
YPABHEHUSA U HEPABEHCTB
HEPABEHCTBA 8 Tema 9.2 Pemenue cucrem
YPaBHEHUI U HEPABEHCTB
NuauBuyanbHbINA 5
MPOEKT [TpomexxyTounast arrectanus B popme:
Konc 1 dK3aMeH — 2 CeMeCTp
Bcero: 206
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3. XAPAKTEPUCTUKA OCHOBHBIX BUTIOB
YYEBHOU JEATEJIBHOCTHU CTYAEHTOB

HaumenoBanue Buabl yueOHBIX geiicTBUA
pasjaesia/TeMbl
BBenenue O3HakoOMJIEHHE C pOJbI0O MaTeMaTUKH B Hayke,

TEXHUKE, YKOHOMHUKE ,MHPOPMAITMOHHBIX TEXHOJIOTHIX
U TPAKTUYECKOU JesITeNbHOCTH. (O3HAKOMIIEHHE C
HeNlssMM W 3aJayaMd  M3Y4YEHUS MaTeMaTUuKU TpHU
ocsoennu npodeccuit CI10 u cnenmanbaocreit CI10

AJI'EBPA

Pa3Butne noHsaTus o
YHucJjie

BeinonHenne apupMeTHYECKUX JEUCTBUU  HaJ
YHUCJIaMH, COYETasi YCTHBIE U TUCbMEHHBIE MPUEMBI.

Haxoxienne npuOIMKEeHHbIX 3HAYEHUW BETUYUH U
MOTPEIIHOCTe  BBIUMCICHUM  (aOCONIOTHOM M
OTHOCUTEJILHOM ); CPABHEHHE YMCIIOBBIX BBIPAKEHUU.

Haxoxnenune ommOOK B MpeoOpa3oBaHUSIX U
BBIUMCIICHUAX (OTHOCUTCA KO BCEM  IyHKTaM
IPOrPaMMBbI)

Kopuu, cTrenenn,
Jorapugmbi

O3HakOMJIEHHE C TOHATHEM KOPHSA N-il CTENEHH,
CBOWMCTBAaMHU pAJUKaJIOB M MpaBUIaMU CpPaBHEHHS
KOpHEM.

DopMyIUpPOBAHUE OMPENCICHHUSI KOPHS M CBOWCTB
KOpHEW. DBpluncieHne ©  CpaBHEHME  KOPHEW,
BBITIOJIHEHUE MPUKUJIKY 3HAYEHHS KOPHSI.

[IpeoOpa3zoBanre  YUCIOBBIX U OYKBEHHBIX
BBIPAKECHUH, COAEPKAIINUX PATAKAIIBI.

Brinonnenue pacyeToB o bopmynam,
coJiepKalliuM PaIUKaIbl, OCYIIECTBIISSI HEOOXOUMBIE
MOJICTAaHOBKH ¥ MPe0Opa3oBaHUsl.

OnpeneneHue PaBHOCHIBHOCTH — BBIPAKEHUH €
panukanamu. Perienue nppanroHaabHbIX YPaBHEHUN.

O3HakoMJIeHHE C  TOHSTUEM  CTENEHU  C
JNEUCTBUTEIBHBIM ITI0KA3aTEJIEM.

Haxoxnenue 3HayeHHMM CTENEHU, HUCIOJb3YS IIpU
HEO0OXOJIMMOCTH UHCTPYMEHTAJIbHBIE CPEJICTBA.

3anuchIBaHUE KOPHS N-l CTENIEHU B BUAE CTEIICHU C
JIpOOHBIM MOKa3aTeaeM U Ha00OpOT.

DOOopMyJIMPOBAHUE CBOMCTB CTEICHEW. BhIuncienue
CTETIeHEN c pPalMOHAIBHBIM MOKa3aTeJIEM,
BBITTOJIHCHUE MPUKUJIKYA 3HAYCHUSI CTETIEHU, CPABHEHUE
CTEIICHEM.

[IpeoOpazoBanne  4YHUCIOBBIX W OYKBEHHBIX
BBIDAKCHUN, COJAEPXKAIIUMX  CTEIECHW, IPUMEHSS
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CBOMCTBA. Pelienne nokazaTeabHbIX YPaBHEHUM.

O3HaKOMJICHHE ¢ TPUMEHEHUEM KOPHEN U CTEIeHEN
IpM BBIYUCICHUU CPEAHUX, [ICJICHUUM OTpe3Ka B
«30JI0TOM CceueHUW». PelieHne NpuKiIagHbIX 3a7ad Ha
CJI0’KHBIE TTPOLICHTHI

IIpeoOpa3zoBanue
ajJiredpanvyecKux
BbIpasKeHU

Brimonnenue npeoOpa3zoBaHui BBIPAXECHUU,
npuMeHeHne (OpMyll, CBSA3aHHBIX CO CBOWCTBAMU
CTEeTeHEe! U JIorapupMoB.

OnpeneneHre 00acTH  JTONYCTHUMBIX —3HAYEHUU
norapu(pMUIECKOTOo BBIPAXKECHMUSL. Pemenue
Jorapu(pMUYECKUX YPAaBHEHUN

OCHOBBI TPUT'TOHOMETPUUN

OCHOBHBIC MOHATHUSA

N3ydenune paauaHHOrO METOJlIa U3MEPEHUsSl YTJIOB
BpAlllCHUI W MX CBSA3M C TPagyCHOM MEpOM.
N3o0paxkeHre yrioB BpallleHHS Ha OKPYXKHOCTH,
COOTHECEHUE BEIMYMHBI yria C €ro pacroyioKEHUEM.
DopMyIUpOBaHUE ONPEACTICHUMN
TPUTOHOMETPUUECKUX (DYHKIUNA NJi1 YIJIOB MOBOPOTA
U OCTPBIX YIJIOB MPSIMOYTOJIBHOTO TPEYroJIbHUKA H
00BSCHEHHE UX B3aMMOCBSI3H

OcHoBHBIC IIprMeHenne OCHOBHBIX TPUTOHOMETPUYECKUX
TPUTOHOMETPHYECKHUE TOXECTB JUIsl BBIYMCIICHUS 3HAYCHU N
TOXKAECTBA TPUTOHOMETPUUYECKUX (DYHKIIMI MO OHON U3 HUX
IIpeoOpa3zoBanus N3yueHnne 0CHOBHBIX (pOPMYJT TPUTOHOMETPHHU:
NPOCTEeIINX (opMyJIBI CIIOKEHUS, YABOCHHUSI, TPEOOpa30BaHUs
TPUTOHOMETPHYECKHUX CYMMBbI TPUTOHOMETPUYECKUX (PYHKIUI B
BbIPaKeHHU I IIPOU3BEICHUE U IIPOU3BEICHUSA B CYMMY U
IIPUMEHEHUE IIPU BBIYMCIICHUN 3HAYCHUS
TPUTOHOMETPHUUYECKOTO BBIPAXKEHUS U YIIPOLLECHUS €T0.
O3HaKOMIIEHHE CO CBOMCTBAMU CUMMETPUU TOUYEK
Ha €IMHUYHON OKPY>KHOCTH U IPUMEHEHUE UX IS
BbIBOJIa ()OPMYJI IPUBEICHUS
IIpocreiimmue Pemenne no ¢opmynaM U TPUTOHOMETPUYECKOMY

TPUTOHOMETPHYECKHUE
YPABHEHHSI M HEPABEHCTBA

KPYr'y IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUM.
[IpumeneHnre oOUMX METOAOB PEUICHUS] YpaBHEHU
(mpuBeneHHE K JIMHEMHOMY, KBaJpaTHOMY, METOJ
pPa3NIOKEHUs] HA MHOXHUTENH, 3aMEHbl TEPEeMEHHO)
IIPU PELLIEHUU TPUTOHOMETPUYECKUX YPABHEHUMN.
YMeHne oTMeuaTh Ha KPyre pemeHusl MpOCTEUIINX
TPUTOHOMETPUYECKUX HEPABEHCTB

APKCHHYC, AaPKKOCHHYC,
APKTAHI'€HC YUCIA

O3HaKOMIICHHE C MTOHSATHEM 00paTHBIX
TPUTOHOMETPHUCCKUX (DYHKITHIA.

W3ydenne onpeseneHuii apkCHHyca, apKKOCHHYCa,
apKTaHreHca gncia, GopMyIupoBaHHUE HX,
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U300paKeHHE Ha EIUHUYHONU OKPY>KHOCTH,
pUMEHEHUE NPU PEIICHUN YpaBHEHUN

®YHKIUU, UX CBOUCTBA U TPAOUKH

DyHKUMH.
IHonsitue o
HeNpepbIBHOCTH (PYyHKIMU

O3HaKOMJICHWE C  TIOHSATHEM  TIEPEMEHHOM,
pUMEpPaMH 3aBHCHMOCTEH MEXKTy IIEPEMECHHBIMU.

O3HakOMJICHHE C TIOHATHEM TpaduKa, OnpeaeeHue
MPUHAIJICKHOCTH  TOYKKM  Tpaduky  QyHKIUM.
Omnpenenenue o bopmyie pocTeuei
3aBHUCHMOCTH, BHAa ee Tpaduka. Bripaxxenue mo
dbopMyIie OJTHOM IMepeMEHHOM Yepe3 ApyTrue.

OzHakomiieHHe ¢ ompeneneHueM  QYHKIHUH,
dbopmynupoBanne  ero.  Haxoxnmenue — oGnactu
onpeseraeHus: U 00JacTH 3HaYeHUN QyHKINUN

CaoiicTBa QyHKIUH.

I'papuueckas
uHTepnperauus. [Ilpumepsl
(pyHKIHOHAIBHBIX
3aBMCHMOCTEH B peajibHbIX
npoueccax u siBJIeHUAX

O3HakomiieHHE C mpuMepamMu (YHKIHOHAIbHBIX
3aBUCHUMOCTEN B PEAIbHBIX NPOLECCAX W3 CMEKHBIX
JTUCIUIUIMH.

O3HaKkOMJIEHHE C TOKA3aTEIbHBIMU PACCYKICHUSIMU
HEKOTOPBIX CBOWCTB JIMHEMHOM W KBaJIpaTUYHOMN
GyHKIUN, TMPOBEICHUE HCCICIOBAHUS JIMHCHHOM,
KYCOYHO-JINHENHOU, JTPOOHO-TMHEUHON 51
KBaIpaTUYHOU (PYHKIMH, MOCTPOCHHE UX TPadUKOB.
[loctpoenne wu  urenwe rpadukoB  (PyHKITUI.
UccnenoBanne  ¢ynkuuu. CocraBiieHUE  BHUJIOB
(GYHKIMI 1O TaHHOMY YCIIOBHUIO, pEIIeHUE 3a/ad Ha
OKCTPEMYM.

Brinonnenue npeodbpaszoBanuii rpaduka GyHKIUN

Ooparnbie pyHKUMH

N3yuenune MTOHSATHS oOpaTHo byHKUIMH,
oTpe/ieliCHIEe BHUIAa M MOCTpOeHUE Tpaduka oOpaTHOM
GYHKIIUU, HAXOXKACHUE €€ 00JIaCTH OIpeAciCHUs M
obnactu 3HaueHuil. [IpuMeHeHHne CBOWCTB (yHKIIHIA
IPU KMCCIICIOBAHUU YPAaBHEHHM M pEIICHUHU 3a7a4 Ha
AKCTPEMYM.

O3HAKOMJICHHE C TTOHSITHEM CJIOKHON (QyHKIIUN

CreneHHble,
NoKa3arTejbHbIE,
Jorapugpmuyeckue u
TPUTOHOMETPHYECKHUE
(pyHknun.

OoOpaTtHbIe
TPUTOHOMETPHYECKHUE
byHkuuu

Boluucnenne 3HaueHUd GYHKUMA MO 3HAYEHUIO
apryMeHTa.

Omnpenenenre MoJIOKEHUsI TOUYKU Ha Tpaduke 1o ee
KOOpJIMHATaM U Ha00OPOT.

Hcnonbs3oBanre CBOMCTB (PYHKIMU AJi1 CpaBHEHUS
3HAUYEHUN CTENEeHEe! U Jorapu(pMoB.

[Toctpoenue rpadukoB CTEIMEHHBIX u
jorapuMudecKux QyHKIIHM.

Pemenne mnokaszaTtenbHBIX U JIOrapuPMUYECKUX
YPAaBHEHHMU U HEPABEHCTB 110 U3BECTHBIM AJITOPUTMAM.

O3HaKOMJIECHME C  TOHATHEM  HENPEPbIBHOU
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nepuoANYECcKOil QyHKIMHU, POpPMYIUPOBAHUE CBOMCTB
CHUHYCa U KOCHHYCa, IOCTPOEHHUE UX TPapUKOB.

O3HakoOMJIECHME C  IIOHATHEM TapMOHHYECKHX
KoJIeOaHUI M MpUMEpaMy FapMOHUYECKHUX KOJeOaHUi
IUIS OIIMCAHUS MTPOLIECCOB B (PUBUKEU JPYTUX 00IACTAX
3HaAHUA.

O3HakomIIeHHE c ITOHATHEM pa3pbIBHOU
nepuoAndeckor (GyHKIUU, GOPMYyINPOBAHUE CBONCTB
TaHTE€HCA ¥ KOTAaHT'€HCAa, TOCTPOCHUE UX TPA(PHUKOB.

[Ipumenenne CcBONCTB GYHKIUN A7 CpaBHEHHS
3HaYEHUN TPUTOHOMETPUUECKUX (DYHKLIUH, perieHUs
TPUTOHOMETPUUYECKUX YPABHEHUM.

[TocTtpoenue rpadukoB 00OpaTHBIX
TPUTOHOMETPUUYECKUX (QYHKIUN M OIpeneseHue 1o
rpadukaM UX CBOWCTB.

BrinosiHenne npeoOpa3oBaHus rpaukoB

HAYAJIA MATEMATHUYECKOI'O AHAJIM3A

IHocaenoBaTe ILHOCTH

O3HaKOMJICHHUE C HNOHIATHUEM YUCJIOBON
MMOCJIEIOBATEIIFHOCTH,  cIloco0aMu  ee  3aJaHusd,
BBIUHCJIEHUSIMH €€ YJICHOB.

O3HaKoOMJICHHE C IIOHATHUCM npeaciia
IMOCJICAOBATCIbHOCTH.
O3HaKoOMJICHHE C BBIYMCIICHHCM CYMMEBI

OECKOHEYHOr0  YHMCJIOBOTO  psiAa Ha  IpUMEpe
BBIYKCIICHUS  CyMMbI ~ OECKOHEYHO  yOBIBaromIe
reOMETPUYECKOU MPOTPECCUM.

Pewienue 3amay Ha npuMeHEHHE (POPMYIIBI CyMMBbI
OECKOHEYHO yOBbIBaOIIEH reOMETPUYECKON
IPOrpPECCHH

IIpousBoaHasn u ee
NPUMEHEHHUe

O3HaKOMJICHHE C TIOHSITUEM MPOU3BOTHOM.

N3yuenue u hopmMyIupoBaHUE €€ MEXaHUYECKOTO U
F€OMETPUYECKOr0  CMbICIIA, H3YYEHUE aIrOpUTMa
BBIYMCJICHUS TPOU3BOJHON HAa MPUMEPE BBIUUCIICHHS
MTHOBEHHOM CKOPOCTH W YIJIOBOTO Kod(hduimenTa
KacaTeJIbHOM.

CocraBnenue ypaBHEHHsI KacaTelIbHOW B 0O0IIeM
BUJIE.

VYcBoenue npasuin audepeHIupoBaHus, TaOIUIIbI
MIPOU3BOJIHBIX DJIEMEHTApPHBIX (DYHKIWNA, TPUMEHEHHUE
s quddepennpoBanusi  GYHKIUN, COCTaBIICHHS
YPaBHEHUS KACATEIIbHOM.

N3ydenue Teopem O CBS3U CBOWCTB (DYHKIIUU U
POU3BOIHOM, (OPMYITHPOBKA HX.

IIpoBenenue C MOMOIIBIO MIPOU3BOJIHOM
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uccienoBanus  QyHKIMH, 3aJaHHON  (popmyIoi.
YcraHoBiaeHHME  CBSI3U  CBOMCTB  (QYHKUUM U
IPOU3BOIHOM MO UX TpaduKam.

[IpuMeHeHre MPOU3BOTHON MJIsi pelIeHUs 3a/1a4d Ha
HAXOXKJEHUE HAaNOOJIbIIEr0, HAMMEHBILIETO 3HAYCHUS U
Ha HaXOXJICHUE IKCTPEMyMa

IlepBooOpa3nas u

O3HaKoMJICHHE C IIOHATHUCM HHTCTpala u

HHTErpaJ MepBOOOPa3HOM.
N3yuenne mpaBmiia BEIYUCICHHS TTEPBOOOPA3HON H
TEOPEMBI
Herorona-JleitOnuiia.
Pemenne 3amad Ha CBS3b TEpBOOOpa3HON U ee
IIPOU3BOJHON, BBIYHMCICHHUE IEepPBOOOpa3HON  JyIs
JTAHHOW (PYHKITUU.
Pemenve 3agau Ha TpUMEHEHHWE HHTErpaia s
BBIYHCIICHUS (PU3NYECKUX BEJIUYMH U IJIOMIAJEH
YPABHEHUS U HEPABEHCTBA
YpaBHeHHS U CHCTEMBbI O3HaKOMIJICHHE C TPOCTCHIIMMH CBEICHHSIMH O
YPaBHEHUI KOpHSIX anreOpanvyecKkux YpaBHEHUW, MOHITUSIMU

HepaBeHcTBa M CHCTEMBbI
HEPaBEHCTB C ABYMS
nepeMeHHbIMH

UCCJIEIOBAHNS YPAaBHEHUI U CUCTEM YpaBHEHUM.

N3yuyeHue Teopun paBHOCUIBHOCTH YPABHEHUM U €€
npumeHeHus.  [loBTopeHHMe — 3amucu  pELICHHS
CTaHIApPTHBIX YpaBHEHUH, MPUEMOB MpeoOpa3zoBaHUs
YpaBHEHUN I CBEIEHUS K  CTaHJAPTHOMY
YPAaBHEHHIO.

Pemienne  pannoHaNbHBIX, UppalMOHATbHBIX,
MOKA3aTeJIbHbIX U TPUTOHOMETPUUYECKUX YpPaBHEHUN U
CHUCTEM.

Hcnonbs3oBanre CBOMCTB U rpauKoOB GyHKUMNA IJIs
peuieHuss  ypaBHeHuM.  [loBTOpeHHME  OCHOBHBIX
IIPUEMOB PELIEHUS CUCTEM.

Pemienne ypaBHeHMHM ¢ TNPUMEHEHUEM  BCEX
OpueMOB (Pa3JOXKEHUsT HA MHOMKWUTEIW, BBEICHHUS
HOBBIX HEW3BECTHBIX, IOJCTAHOBKH, TIpaduyecKoro
METO/a).

Pemenne cucrem ypaBHEHUHM C MNPUMEHEHUEM
pa3auuHbIX crnoco6oB. O3HaKOMJIEHHE C OOIMIMMHU
BOIIPOCAMHU DEIICHUS HEPABEHCTB M MCIOJIb30BAHME
CBOMCTB W TpaduKoB (QYHKUUMH TpHU pELICHUU
HEPABEHCTB.

Pemienne HepaBEeHCTB M CHUCTEM HEPABEHCTB C
IPUMEHEHUEM PA3IUYHBIX CIIOCOOOB.

[IpumeHeHne  MaTeMaTUYeCKUX  METOAOB IS
pELIECHNs] CONEPIKATENBHBIX 3aJa4 M3 Pa3Iu4HbIX
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oOnacTell Hayku M TpakTuku. MHTepnpeTupoBanue
PE3YNIBTATOB C YYETOM PEabHBIX OTPAaHUYCHHI

3JEMEHTBI KOMBUHATOPUKHU, TEOPUM BEPOSITHOCTEHA U

CTATUCTUKH

OcHOBHbBIE IOHATHS
KOMOMHATOPUKH

N3ydenne npaBuiia KOMOMHATOPUKUA U TIPUMEHEHHUE
MIPU pPEeIIEHNN KOMOMHATOPHBIX 331a4.

Pemienne  KOMOMHATOpPHBIX  33Ja4  METOAOM
nepedopa U 1o NpaBUly YMHOKEHUS.

O3HakOMJICHHE C TIOHSATUSIMH KOMOWHATOPHKHU:
pa3MEUICHUAMH, COYETAHUSAMH, II€PECTAHOBKAMH U
dbopmynamu AJig UX BEIYUCIICHUS.

OObscHeHHe U  OpuMeHeHue  Qopmyn s
BBIUMCIICHUS  Pa3MELICHUH, [IEPECTAaHOBOK U
COYETAaHUM IIPU PEIICHUU 3a/1a4.

Oznakomnenne ¢  OuHomMoM  HbroToHa u
TpeyroibHUKOM [lackans. PemeHne mnpakTrdecKux
3a1a4 C HCHOJIb30BAHWEM IMOHATHM W MPABUI
KOMOWHATOPUKHU

JJIeMeHTbI TEOPUH
BEPOSITHOCTEM

N3yuenue KJIACCUUYECKOI 0 OIPEACITICHUS
BEPOSTHOCTH, CBOWMCTB BEPOSITHOCTH, TEOPEMBI O
CyMME€ BEpPOSATHOCTEN.

Paccmortpenue IIPUMEPOB BBIUNCIICHUS
BeposTHOCTEN. Pemenne

3a/1a4y Ha BBIUMCIICHUE BEPOSITHOCTEN COOBITUI

IIpencraBiieHne JaHHBIX
(TabdsMubl, AUATPAMMBI,

rpaguxm)

O3HakOMJIEHME C MPEACTAaBICHUEM  YHCJIOBBIX
JAHHBIX W MX  XapakTepucTHUkaMu. PeleHue
OpPaKTUYECKUX 3aJa4y Ha 00pabOTKy YHUCIOBBIX
JAHHBIX, BEIYMCIICHUE UX XapaKTEPUCTHUK

I'EOMETPUA

IIpsiMbIe ¥ MIOCKOCTH
B IPOCTPaHCTBE

QopMmynMpoBKa U IPUBEACHUE JI0KA3aTENIbCTB
IIPU3HAKOB B3aWMHOI'O PACHOJIOKEHUS MPSAMBIX U
mIockocTer. Pacnio3HaBanue Ha deprexax U MOAENSIX
pPa3IMYHBIX  CIy4acB  B3aMMHOTO  PaCIOJOXKECHUS
OpSAMBIX W TUIOCKOCTEN, apryMEHTUPOBAHHUE CBOUX
CYXKIECHUM.

@opMyIMpOBAaHUE OIPEACIECHUN, NPU3HAKOB U
CBOWMCTB  MApAJUIEIBHBIX W  NEPHEHIUKYJSPHBIX
IIJIOCKOCTEN, JBYTPAHHBIX U JIUHEHUHBIX YTIJIOB.

BrinosHeHre OCTPOCHUS YIJIOB MEXAY IPSIMBIMU,
OpPSAMOM M IUIOCKOCTBIO, MEXAY INIOCKOCTAMHU IIO
ONMCAHHUIO, U PACTIO3HABAHUE UX HA MOJEIISIX.

[IprmMeHeHne NPU3HAKOB U CBOWMCTB PACTIOJIOKECHUS
MIPSIMBIX U IIJIOCKOCTEH IIPU PELIECHUU 3a/1a4.

N300pakeHne Ha pUCyHKaxX U KOHCTPYHPOBAHUE HA
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MOJEIAX  NEPHEHIAUKYJSIPOB M HAKIOHHBIX K
IUIOCKOCTH, NPSMBIX, HapajUIeNIbHBIX IUIOCKOCTEH,
YIJI0B MEXIY NPSAMOM U MJIOCKOCTBIO U 0OOOCHOBaHUE
IIOCTPOECHHUS.

Pemenne 3agad Ha BBIYMCIECHHE T€OMETPHYECKHUX
BenU4UH. OMNHCBHIBAHUE PACCTOSAHHUS OT TOYKHA JO
IUDIOCKOCTH, OT NPSAMOM N0 IUIOCKOCTH, MEXIY
IJIOCKOCTSIMHU, MEKJY CKPELIMBAIOIIMMHUCS MPSMBIMH,
MEX/1y IPOU3BOJIBHBIMU (PUTYpPaMHU B TPOCTPAHCTBE.

@opMynHpOBaHWE M  JIOKa3bIBAHHUE OCHOBHBIX
TEOPEM O PACCTOSAHMIAX(TEOPEM  CYIIECTBOBAHUA,
CBOWCTBA).

N300paxkeHne Ha YepTekax U MOJEISIX pPacCTOSIHUS
U O0OCHOBaHME CBOMX cCyxJeHuil. OmpezneneHue u
BBIYKCIICHHE paccTosiHui B IIPOCTPAHCTBE.
[Ipumenenue ¢GopMyl M TEOpeM IUIAHUMETPUU IS
peuieHus 3a1ad.

O3HakoMJIEHHME €  TIOHATHEM  MapajuIeIbHOIO
MPOEKTUPOBAHHUS U ero CBOMCTBaMHU.
PopMyIMpOBaHUE TEOPEMBI 0 IO/
OPTOrOHAJIBHOM MPOEKIUHA MHOTOYT OJIbHUKA.

[Ipumenenue TEOpUn TUTSL 000CHOBaHUs
NIOCTPOCHUM M  BBIUYHUCIECHUN. ApPryMEHTHUPOBAHHUE
CBOMX CYXIEHHM O B3aMMHOM PAacCIOJIOKEHUHU
IPOCTPAHCTBEHHBIX (pUTyp

MHoOrorpaHHuKH

Onucanve M XapakKTepPUCTHKA Pa3IMYHBIX BHUJOB
MHOTOIPaHHUKOB, TMEPEYUCICHUE HUX DJJIEMEHTOB U
CBOMCTB.

N3o0paxkeHrie MHOTOTPAHHUKOB U BBIIIOJHEHUE
MOCTPOCHUS  HA  M300PAKEHUSAX U MOJEIAX

MHOTOTPaHHUKOB.
Bpruncnenne JHMHEHWHBIX SJIEMEHTOB W YIJIOB B
MPOCTPAHCTBEHHBIX KOH(UTYypanusx,

apryMEHTHUPOBAHUE CBOUX CYXICHUM.

XapakTepucTdka W U300pakeHue  CedeHus,
Pa3BEPTKH MHOTOTPAHHUKOB, BBIYMCIICHUE IUIOLIAICH
ITOBEPXHOCTEM.

[TocTpoeHnre MpOCTEUIIUX CeUeHU KyOa, MpPU3MBI,
nupamuapl. [lpumenenne QakToB W CBeACHHWA U3
IJIAHUMETPHUH.

O3HakomJieHHE C  BUJAaMU  CUMMETPUl B
MPOCTPAHCTBE, (POpMyIUpOBaHUE OMNpEACTICHUN U
CBOWCTB. XapaKTEPUCTUKA CUMMETPHUH TEN BPAILCHHS
Y MHOTOTpaHHUKOB .IIpruMeHeHne CBOMCTB CUMMETPUHI
pu pelieHuu 3agad. VMcnosib3oBaHue NpruoOpeTeHHBIX
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3HAHUM AJs1 HUCCIICAOBAHUA W MOACIIMPOBAHUSA
HCCJIOXKHBIX 3aJga4. I/I306pa}KCHI/I€ OCHOBHBIX
MHOI'OI'PAaHHUKOB MW BBIIIOJIHCHUC PHCYHKOB IIO
YCJIOBHAM 3a1a4

Tenau MMOBEPXHOCTH
BpalllCHUA

O3HakomileHHME € BHJaMH Te€Jl  BpAILCHUA,
(dbopMyIMpOBaHKE UX OMPEECICHUI  CBOWCTB.

@opMyJIMpOBaHHE TEOPEM O CEYEHUM IIapa
MJIOCKOCTBIO U TNIOCKOCTH, KacaTeNbHOH K cdepe.

XapakTepucTrKa U U300pakeHHe Te BpalICHUs, UX
pa3BEpPTKH, CEUCHUS.

Pemienne 3amad  Ha  [OCTPOEHUE  CEUYCHHIA,
BBIYUCJIEHUE [IJIMH, PACCTOSHWM, YTJOB, IUIONIAACH.
[IpoBeneHne  JOKA3aTENbHBIX  PACCYXKACHUU  IpU
pEeLIeHUH 3a1a4.

IIpuMeHeHne CBOMCTB CHMMETPUH IIPU PELICHUH
3aJ1a4 Ha TeJja BpallleHus, KOMOMHALIUIO TEN.

N300paxkeHre  OCHOBHBIX  KpPYIJbIX Tel U
BBINIOJIHEHNE PUCYHKA M0 YCIOBHIO 33J1a4U

I/I3MepeH1/m B recoMETpHNn

O3HakoMJIEHHE C TIOHATHSAMHU IUIOMIAAU U 00BheMa,
aKkcuoMamu

Y CBOMCTBaMHU.

Pemienue 3a1ad Ha BBIUKUCIICHHUE TUIOMIAIEH TOCKUX
buryp ¢ mpuMEeHEeHHEeM COOTBETCTBYIOIIUX (hopmyn u
($haKkTOB U3 TIAHUMETPUHU.

N3yuenne TeopeM O BBIYHCICHUH OOBEMOB
IPOCTPAHCTBEHHBIX  TE€J, pENIeHue 3aJad4  Ha
npuMeHeHue GopMyJl BBIYUCICHUS] 0O bEMOB.

N3yuenue QopMyn ajis BBIUMCICHUSA IUIOLIAEH
MOBEPXHOCTEH MHOTOTPAaHHUKOB U TEJ BpaIllCHUS.

O3HaKOMJICHHE C METOJOM BBIUMCIICHHS TUIOLIATU
MOBEPXHOCTH CHEPBHI.

Pemienne 3amau  Ha  BBIYMCIICHUE  TUIOIIAJEH
MOBEPXHOCTH MPOCTPAHCTBEHHBIX TEJ

KoopauHarsl u BeKTOpBI

O3HakoMIIeHHE C MOHATHEM BekTopa. W3yueHue
JNEKapTOBOW CHUCTEMBI KOOPAMHAT B IIPOCTPAHCTBE,
IIOCTPOCHHUE 10 3aJaHHBIM KOOpAWHATAM TOYEK U
IIJIOCKOCTEN, HaX0KICHUE KOOPAUHAT TOYEK.

Haxoxxenue ypaBHEHUM OKPYKHOCTH, cdephl,
IUIOCKOCTH.  BplunciieHMe  pacCTOSHUM — MEXIy
TOYKaMHU.

N3ydyeHne CBOWCTB BEKTOPHBIX BEIWYMH, MPaBUII
Pa30KEHUsI BEKTOPOB B TPEXMEPHOM IIPOCTPAHCTBE,
IIPpaBUJI  HAXOXJIEHMS  KOOpAMHAT  BEKTOpa B
MPOCTPAHCTBE, MNPABWJI JIEMCTBUM C BEKTOPAMHU,
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3aJaHHBIMHU KOOpAWNHATAMMU.

I[GﬁCTBI/ISI C BCKTOpaMU.

IIPUMEHEHUE

pacCTOSTHHM.

IJIOCKOCTEN € UCTIOJIb30BaHUEM
BEKTOPOB

4. YYEBHO-METOJIUYECKOE U MATEPUAJIBHO-TEXHUYECKOE
OBECIIEYEHMUME ITPOI'PAMMBbI
Peanuzanus mporpamMmbl AUCIUIUIMHBI TPEOYeT HAIMYUS y4eOHOW ayauTO-
pUU TS TIPOBEACHMS 3aHATHN JICKIIMOHHOTO THIA, 3aHATHH CEMUHAPCKOTO THUIIA.
OoOopynoBanue:
Okpan 15 npoekropa Digis (tumpuna 160 cm)
HoyTtOyk mpenonasarens HP 15DB0098UR
HaGop nemoHcTpanmoHHoro o60py/10BaHus U y4eOHO-HATJISTHBIX TTOCOOUH,
00eCIeynBaOIINe TEMATUUECKUE WITIOCTPAIH 110 JUCITUTUIHHE.

5. PEKOMEHJAYEMAS JIMTEPATYPA

OCHOBHBIC HCTOYHHUKH:

1. Xamuaymnun, P.SI. Maremaruka: ©0a3zoBwlii kypc : [16+] /
P.A. Xamunymnun, B.I1. I'ynusta. — 5-e u3g., nepepad. u gomn. — Mocksa : YHUBeEp-
cutetr Cuneprus, 2019. — 720 c. — (YauBepcuterckas cepus). — Pexxum nocryna:
no moamnucke. — URL: http://biblioclub.ru/index.php?page=book&id=571501 (na-
ta ooOpameHus 01.09.2022) — bubnworp. B kH. — ISBN 978-5-4257-0386-6. —
TeKCT : DJIEKTPOHHBIN.

JlonoJIHUTEIbHbIE HCTOYHUKMU:

1. Maremaruka: anrebpa U Hadaja MaTEMaTHYECKOTO aHAIN3a, TEOMETPUS
[Tekcr] : AnreOpa u Havasia MatemMatudeckoro ananusa. 10 kmacc: Yuel.1isa 06-
nieoOpa3oBar. opranu3anuii: bazoserit u yrinyos. yposuu / 0. M. Konsirus [u ap.].
- 8-e m31. - M. : IIpocBemenne, 2020. - 384 c. : un. - ISBN 978-5-09-075569-6

2. Marematuka: anrebpa u HadaJla MaTEMaTHIECKOTO aHan3a, TeOMETPHS
[Tekct] : Anrebpa u Havajla MaTeMaTHYecKoro aHanuza. 11 kmacc: Yueb.ns 06-

meobpas3oBat. opranusanuii: basoBsiit u yriy6sa. yposau / FO. M. Konsrun [u ap.].
- 8-e u3a. - M. : [Ipocsemenne, 2020. - 384 c. : un. - ISBN 978-5-09-074200-9

HpHMGHeHI/IC TCOpHUH IIpH PCHICHHM 3aJad Ha

N3ydyeHne cCkajasipHOro NPOU3BEIACHUS BEKTOPOB,
BEKTOPHOTO ypaBHEHUS MNPSIMOH M  IJIOCKOCTH.
[IpumeHeHne TeopuM TMpU PEHIEHWH 334a4  Ha
JECUCTBUSI C BEKTOpaMH, KOOPAWHATHBIM METO/I,

BCKTOPOB Jid BBIYMCICHHA BCIWYMH YIUJIOB H

O3HaKoMJICHHE C JOKa3aTCJIbCTBAMM TCOpPEM
CTCPCOMCTPHUHN O B3aMMHOM PACIIOJIOKCHUHU IIPAMBIX U
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AOINOJIHEHUA U USMEHEHWA
K PABOYEHU ITPOT'PAMME

JlononHeHus: ¥ U3BMEHeHus B paboyeil mporpaMMe Ha

TOJI.

JlomoHeHus: ¥ U3MEHEHUS paCCMOTPEHBI Ha 3aceaHuu Kadeapsl

pOoTOKOJI No OT «___ » 20 .

3aB. xadenpoii:




