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1. HOEJIN U 3AJAYH OCBOEHUA AUCHUIIJIMHBI (MOAYJIA)

1.1. Iesb 0OCBOEHMS AUCHUILIMHBI (MOAYJIA)

L[CJIBIO OCBOCHUA AUCHHMITIIMHBI «MaremaTtuyeckoe MOACIIMPOBAHUC B MAIIMHOCTPOCHUN
ABJIACTCA HN3Yy4YCHHUC q)YH,I[aMeHTaJ'IBHI)IX MAaTEMAaTHYCCKUXMETO10B MOJCIINPOBAHUS JJIA
MMOCTPOCHUS H aHaJIn3a MOIIGHGIZ mponecCcoB MAallIMHOCTPOCHHU .

1.2. 3aja4v 0CBOE€HUS AUCLUIIMHBI (MOAYJIsA)

—  paspabotka H BHEJIpEHUE ONTUMAJIbHBIX ~ TEXHOJOTUM M3TOTOBJICHUS
MAaIIMHOCTPOUTENbHBIX U3/IEIINN;

— pa3paboTKa TEOPETHYECKUX MOJEJCH, MO3BOJSIONIMX  HMCCIENOBaTh  KauecTBO
BBIMYCKAEMbIX H3JENINi, TEXHOJIOIMYECKUX MPOIECCOB, CPEICTB U CHCTEM MAIIUHOCTPOUTEIHHBIX
MIPOU3BOJICTB;

— MaTeMaTHYeCKOEe MOJIETHUPOBAHUE MPOIECCOB, CPEACTB U CUCTEM MAIIMHOCTPOUTEIHHBIX
MIPOU3BOJICTB C UCIIOJIb30BAHUEM COBPEMEHHBIX TEXHOJOTUN MPOBEACHUS HAYYHBIX UCCIICAOBAHUI.

2. MECTO JUCLHUIIVIMHBI (MOAYJIA) B CTPYKTYPE
OBPA30BATE/IbHOW ITPOTPAMMBEI

VYuebHas aucuiuinHa «MaTeMaTn4eckoe MOJICIMPOBAHNE B MAITMHOCTPOCHUN» BKITIOYECHA
B IepeueHb TUCLMIIMH 00513aTeIbHOW 4acTH, onpenensomnux HamnpasieHHocTs OIl. Jucnunianna
peaymzyercsi B cooTBeTcTBUM ¢ TpeboBanusmu ®I'OC, OIT BO u VII.

JuciumnHa —Oasupyercss Ha clenylommx —auciuiuimHax:  «[Ipoun3BoaCTBEHHBIE U
TEXHOJIOTUIECKHE TPOIIECCH B MATMHOCTPOCHUNY, « T eXHOMOrn4eckoe obecreueHne KayecTBay.

Pesynpratbl 0OyuyeHMs, TOJyuY€HHbIE NpPU OCBOEHUM JUCHUILUIMHBI «MaremaTtndyeckoe
MOJICIIMPOBAHNE B MAIIWHOCTPOSHHUHY», HEOOXOAUMBI MPH M3YYEeHUH IuCHHILTHH«MHUTAaImonHOS
MOJICIUPOBAaHNE MPOM3BOJCTBEHHBIX cHUcTeM», «Teopus IUIAHUPOBAaHMUS HKCIEPUMEHTaR,
«KoHeuHO-3IIeMEHTHOE MOJETHPOBAHNUE MPOIECCOB M CHCTEM», IPH TOATOTOBKE BBITYCKHON
KBAJTM(PHUKAIIMOHHOI paboThI.

Pabouas nporpaMMa  JTUCIHILITHHBI «MateMaTudeckoe MOJICITUPOBAHUE B
MaIIMHOCTPOCHUM» Ui HHBAIMJIOB U JIMIl C OrPAaHUYEHHBIMH BO3MOYKHOCTSAMHU 370POBBS
pa3pabaTbIBaeTCs WHAWBUAYAIBHO C YYETOM OCOOCHHOCTEH IICHXO(PU3NYECKOTO pa3BUTHS,
WH/IMBUYaJIbHBIX BO3MOKHOCTEN M COCTOSIHUS 3/I0POBbS TAKUX O0YUaIOIIHUXCSL.

3. KOMIIETEHIIMH OBYYAIOLIETI'OCA, #OPMHUPYEMBIE B PE3YJ/IbTATE
OCBOEHHMA AUCIUITJIMHBI (MOAYJIA)

[Ipouecc n3yueHus: nucHUIUIMHBI «MaTemMaTnyeckoe MOAETUPOBaHNE B MATUHOCTPOECHUH»
HarpasieH Ha (opmupoBanue meMeHToB komrnereHuiiOK-1, OIIK-2, TICK-1 B cooTBeTCTBHHM C
®I'OC BO u OIT BO no nanpasneruto noarotopku 15.04.05 KoHCTpyKTOPCKO-TEXHOJIOTHIECKOE
o0ecreyeHrne MalllnHOCTPOUTEIbHBIX IPOU3BO/ICTB.

Tabnuua 3.1.1 — dopmupoBaHre KOMIETEHIMN AUCHUIUIMHAMU (0yHast popma)

KOH KOMHeTeHHI/II/I/ HaAaMMCHOBAHHUEC CCMGCTpI)I (bOpMI/IpOBaHI/IH JUCHUITIINHBI
JUCIHMIIIINH, (1)0pMI/IpyIOHII/IX KOMHGTGHL{I/II/I 6epYTC$I n3 YH 10 HaHpaBJ‘IeHI/IIO IIOATrOTOBKHU
KOMIIETCHIIUKOCOBMECTHO MaFI/ICTpa
1 | 2 | 3 | 4

OK-1

MareMaTtuueckue METOAbIL O6pa6OTKI/I
OKCIICPUMCHTAJIbHBIX JaHHBIX

dutocodcekre mpoOaeMbl HAYKH U TEXHUKH




KoMmribroTepHbie TEXHOJIOT MU B HAYKE U
[IPOM3BOJICTBE

Pacuer, MozenupoBaHue 1 KOHCTPYHPOBAHHUE
000pyIOBaHUsI C KOMIIBIOTEPHBIM yIIPABICHUEM

Maremarudeckoe MOJEINPOBAaHUE B
MaIIMHOCTPOCHUHN

IloaroroBka K npouenype 3amurhl ¥ 1 3amurta BKP

OIIK-2

TexHoOrNs KOHCTPYKIMOHHBIX MaTEPHAJIOB

Maremarnyeckue METOJIBI 00paboTku
IKCTIEPUMEHTAIBHBIX TAHHBIX

ABTOMaTH3UPOBAHHOE MIPOEKTUPOBAHUE
MaIIMHOCTPOUTEIHHOTO MPOHU3BOICTBA

CoBpeMeHHbIE TEHACHIMH MAIIHHOCTPOUTEILHOTO
MIPOM3BOJICTBA

Maremarudeckoe
MaITHHOCTPOCHUHU

MOJCIMPOBAHNE B

VYueOHast npakTHKa

Haquo -HUCCJICOBATCIIbCKast pa60Ta

ITonrorosxka u 3amura BKP

IICK-1

MeTtonosorus HUCCIIEIOBaHAN B

MAIIMHOCTPOCHUU

Hay4IHBIX

MeHeIKMEHT B C(bepe WHHOBALIMOHHBIX TEXHOJIOT UM

TeOpI/IH TUIAaHUPOBAHHWA SKCIICPUMCHTA

MeToapl BBIUMCIUTEILHONM MaTEMaTHKH B peUICHUU
MHXCHCPHBIX 3a1a4

MoenupoBaHie TEXHOJOTHMYSCKHX IMPOIECCOB Ha
ocuoBe CAE anannsa

ITaTeHTOBEIEHME

Maremaruyeckoe MOACINPOBAHUE B
MAIIMHOCTPOCHUN

HayuHo-uccenoBarensckas paboTa

Tloaroroska u 3amiuta BKP

[lepeuens mMIaHUPYEMBIX pE3yNbTaTOB OOY4YeHHs MO AWCHUILIHHE «MaTtemaruueckoe
MOJICJTMPOBAHUE B MAIIMHOCTPOCHUM», COOTHECCHHBIX C IUIAHUPYEMBIMU Pe3yJbTaTaMH OCBOCHUS
OI1, npencrasnen B Tabm. 3.2.

Tabmuna 3.2 — IlepedeHp IUIAHUPYEMBIX PE3YJIBTAaTOB OOy4YeHHS IO AWCUMIUIMHE, COOTHECEHHBIX C

TJIAHUPYEMBIMH pe3yibTaTamu ocBoeHus Ol

Kox
Y HAMMEHOBAaHUE
KOMITETEHIIUH

[TnanupyemMble pe3yibTaThl O0y4eHUs 0 JUCIUILIMHE

3HaTh: MOHATHE

OK-1 criocoGHoCTS K MaTEMaTUYSCKOM MOJEIIH

abCTpakTHOMY 00bekTa, GOpMEI
MBIIUICHHIO, aHAJIU3Y, MPeJCTaBICHUS
CHUHTEC3Y MaTeMaTUYECKUX

MoJielel, TpeOoBaHUs,
MPEIbSIBISIEMbIE K
MaTeMaTUueCKUM
MO/IETISIM; OCHOBHBIE
3TanbIMaTeMaTHYeC-KOT0
MOJICIUPOBAHMS 00BEKTA

YMeTb: CTaBUTh LIETH U
3a/la4l MOJEIMPOBAHUS,
JIOCTHXKEHUE KOTOPBIX
MPUBOJUT K PELICHUIO
POOIEMBI; POBOAUTH
aHamm3 ¥ (popManu3anuio
MPUKJIATHBIX HHKEHEPHBIX
3a1a4

Baagers:crnocoOHOCTBIO
BBINOJIHATH OTMCAHUE U
aHaJIM3 IPOCTEHIINX
00BEKTOB MO/ICIIUPOBAHMUS;
HaBBIKaMH KJIacCH(UKAINU
MaTeMaTHYeCKUX MOJIeNeH
CBOEH MpeIMEeTHON
obnactu




OIIK-2cnoco0HOCTD
PUMEHSTh
COBPEMEHHBIC
HCCIIeI0BaHUS,
OILICHUBATH u
TPEICTaBIISATE
pe3yabTaThI
BBITIOJTHEHHOM pabOThI

METO/BI

3HaTh:

TEOPETHYCCKIE OCHOBBI
CETEBOr0 IJIAHUPOBAHHS,
OCHOBHBIE BUIBI 33124
TEXHOJIOTHYECKOTO
MPOCKTUPOBAHHUS,
pelaemMsie ¢
HCIIOIb30BAHUEM
METO/IOB ONTUMHU3ALIHNH;
0COOEHHOCTH IIOUCKA
ONTHUMAJTBHBIX PEIICHHUH
MHOTIOLIEJIEBBIX 33124

YmMmers: pa3pabaTbiBaTh
TEOPETHIECKUE MOICITH;
MOJICITUPOBATh COCTOSTHHE
00BEKTA 110 3aJaHHBIM
XapaKTePUCTHKAM;
BBITIOJTHATH OIICHKY
MIPaBUIBHOCTH 1
KauecTBa
MaTeMaTU4eCKOM
MOJICNIN; BBIOMPATH
aJIeKBaTHBLIE METO/IbI
MaTeMaTHIECKOTO
MOJICITUPOBAHUS JJIs
IOCTHMOKEHUS LIETH

BuirageTn:npakTHuecKUMU
HaBBIKAMH PEIICHHUS 3a1a4
CETEeBOTO IUIAHUPOBAHMUS,
ONITHMU3AIMOHHBIX 3371349
TEXHOJIOTHYECKOTO
MIPOCKTUPOBAHUS U
YIIPaBICHUS
MIPOU3BOJICTBOM;
HaBBIKAMH PEILeHHUS 3a1a4
MHOTOKpPUTEPHATIBHOMN
ONTUMU3ALUY, B TOM YHCIE
U C UCIIOJIb30BAHUEM
KOMIBIOTEPHOH TEXHUKU

IICK-1 cnocobrocTh
BBITIOJTHATH MTATEHTHBIC
UCCIIEIOBaHUS U
OTIPEIETATh
XapaKTEePUCTHKU
IPOAYKIUH(YCIIYT),
pa3pabaTbIBaTh METOAUKH,
TUIAHBI U TIPOTPaMMBI
MPOBEICHUS

Hay4YHBIX UCCIICJIOBaHUH,
MPOBOAUTDH PAOOTEHI 1O
00paboTKe U aHAIH3Y
Hay4HO-TEXHHUYECKOH
HHPOPMALINH H
pe3ysIbTaToB
WCCIIEIOBaHNH, yIIPaBIATh
pe3ynbTatamMmu

Hay4HO-
MCCIIEIOBATEIbCKUX U
OIIBITHO-KOHCTPYKTOPCKUX
paboT u onpeaenaTh
cepbl UX MPUMEHEHUS

3HaTh:

TEOPETUYECKHUE OCHOBBI
METO/IOB [IAHUPOBAHUS
IKCIIEPUMEHTA U
CTaTUCTUYECKOM
00paboTKH
OKCIICPUMEHTAJIbHBIX
JaHHBIX

Ymerb: pazpabaTeIBaTh
TUTaHBI TIOJTHOTO
(hakTopHOTO
9KCIICPUMEHTA 1 €r0
JIPOOHBIX PETLTHK;
MIPOBOTUTH
MaTEeMaTHYECKYIO
00paboTky
9KCIICPUMEHTATBHBIX
JTAaHHBIX; CPABHUBAThH
HOBEIC
SKCIICPUMCHTAIBHEIC
JTAaHHBIC C TaHHBIMHU
TIPUHATHIX MOJIEIICH IS
MIPOBEPKH UX
aJIeKBaTHOCTH;
mpeajgarate CrnocoObl
YIy4lIeHUsI MOJIENEH;
BBIOMpATH BUJ
9KCIEPUMEHTA IS
pa3zpaboTku
MaTeMaTH4ecKoil MoJienn
00BeKTa

Buiagerb: TexHOIOTHAMHA
TUTAHUPOBAHUS
IpodeCcCHOHANTBHOM
JeATEBHOCTH B cepe
HayYYHBIX HCCIICOBAHUM

4. CTPYKTYPA U COAEPKAHUE AUCHUILIIMHBI (MOAYJIA)

4.1 PacnpejeseHUe TPYAOEMKOCTH AMCUMIUIMHbI MO0 BHJAAM pPaGoT IO

ceMecTpam

OO0miast TpyI0EeMKOCTh TUCIUIUIMHBI cocTaBiseT 43ad. en. win 144 daca, pacmpeneneHue
4acoB 10 BUaM paboT 1O ceMecTpam MpeIcTaBlIeHo B Tadymie 4.1.

Tabmuma 4.1 — Pacnipenenenne TpyIO0€MKOCTH TUCIHUIUIMHBI 1O BHJaM pabOT MO CeMeCTpaMIis
CTYJIEHTOB OYHOTO OOyUYeHUs / OUHO-3209HOTO 0OYUIECHHUS

Bun yue6HO# paboThI

TpyaoeMKOCTh B 4ac

Bcero

B T.4. mo cemecTpam

gac.

2/2 cemectp | Ne cemectpa

dopmat U3yueHus TUCHUILIUHBI

C UCTIOJIb30BAHHUEM DJIEMEHTOB 3JIEKTPOHHOT'O

00y4eHus
OO6mas TPYA0EMKOCTh JUCIMILIMHBI [10 yYCOHOMY IUIaHY 144/144 144/144
1. KonrakTHas pa6ora: 56/30 56/30
1.1. AyauropHasi paGoTa, B TOM YHCJI€: 50/24 50/24
3aHATHS JIEKIMOHHOTO THIa (JT) 10/6 10/6




3aHATHUA CEMUHAPCKOI'0 TUTIA (H3 — CCMUHApPbI, IPAKTUYCCKUEC

3aHATHSI B . )

28/18

28/18

nmabopaTopHsie paboTs! (JIP)

12/0

12/0

1.2. BHeayauTopHasi, B TOM 4ucje

6/6

6/6

Kypcosas paborta (mpoekt) (KP/KII) (koHCynbTanms, 3amuTa)

TCKyH.[I/Iﬁ KOHTPOJIb, KOHCYJIbTAlUN TI0 JVCHUIUINHE

474

474

KOHTaKTHas paboTa Ha mpoMexkyTouHoM KoHTpoe (KPA)

212

212

2. CamoctositenbHas padora (CPC)

88/114

88/114

pedepat/3cce (OATOTOBKA)

pacuérHo-rpadudeckas padora (PI'P) (monroroska)

KOHTPOJIBbHAs paboTa

Kypcosas pabora/mpoekt (KP/KII) (moaroroska)

CaMOCTOSTENPHOE H3yYEeHHE Pa3lIeIoB, CAMOIIOATOTOBKA
(mpopaboTKa 1 MOBTOPEHNME JIEKIIMOHHOTO MaTepHalia U MaTepraia
Y9e0HHUKOB M YUeOHBIX TIOCOOMIA, TIOATOTOBKA K TaOOPAaTOPHBIM U
NPAKTHYECKUM 3aHATHAM, KOJUIOKBHYM H T.J.)

52/78

52/78

IToaroroska k 3k3aMeHy (KOHTPOJIIb)

36/36

36/36

IToaroToBka Kk 3a4eTy/ 3a4eTy C OLIEHKOH (KOHTPOJIb)

4.2 CoaeprkaHHe AUCHUIIMHBI, CTPYKTYPUPOBAaHHOE 10 pa3jesiaM, TeMaM

Tabmuna 4.2 — CoxpepkaHWe JMCHUIUIMHBI, CTPYKTYPHPOBAHHOE IO TeMaM, IS CTYACHTOB
OYHOI1/3204HO0I PopMBbI 00yUEHUS

Buasbl yueoHoii padoTsl (uac)

IInanupyemsble KonraktHas
(KOHTpOIUpYeM padora g o
bie) pe3yJabTaThl % E
;&?‘gﬁ%’;:ﬁcﬁ.ﬂ“ HaunmenoBanue pa3eioB, TeM § E _ § i § % Bug CPC
HHIMKATOPBI g ? g = 5 a
JOCTHKCHUSA § g lg E E g 8
KOMIIeTeHIMii = &~ 28 S8
< (="
= =
2cemectp/2 cemecTp
OIIK-2 Paznea 1. DnemeHTH Teopun rpados
OIIKC-2.1 Tema 1.1 OcHOBHbIE OHSATHUSI TEOPUU IPadoB. 212 2/4 | TlonroroBka K
Tema 1.2. 3agauu ceTeBOro IaHUPOBAHUS nexipsiM [6.1.1]
IpakTryeckas pabora Nel. Onrumusarms 4/4 4/8 | ITonroroBka K
CETEBBIX IIOTOKOB MPAKTHICCKUM
3aHATHIM
[6.1.2], [6.2.4]
Jlabopatopnas padora Nel. [TocTpoenne n ananus 4/0 4/4 | TlonroroBka K
CETEBBIX MOJEICH 1a00paTOPHBIM
3aHATHIM
[6.2.4]
Hroro no 1 pazgeny 2/2 | 4/0 | 4/4 | 10/16
Pa3gen 2. DieMEHTHI TEOPHU ONITUMH3AIAN
Tema 2.1MaremaTnyecKkas IMOCTAHOBKA 3aa4H 4/2 4/8 TToaroroBka K
ONTUMM3ALUH nexiwsm [6.1.1]
Tewma 2.2. TpancnopTHas 3agada
Tema 2.3 YUncneHHbIe METOBI PEIISHUS 3a1a4
HEJTMHEWHOTO MTPOTPaMMHPOBAHHS




IIpakriueckas padora Ne2. Mertosl pemeHus 4/4 | 12/16 | TloaroroBka K

33124 JINHSHHOTO IPOrPaMMHUPOBaHHUS HPaKTHYECKUM

[IpaxTrdeckas padora Ne3.OnTuMu3anus 4/0 3aHATHIM

PEXUMOB 00pabOTKH pe3aHmeM [6.2.1]

IIpaxTrdeckas padbora Ne4. MHOTOKpHUTEpHATIHHEIC 4/0

331241 POSKTHPOBAHHMS IPOU3BOJICTBA

JlaGoparophast pabota Ne2. THITOBBIC TEXHHUECCKUE 4/0 8/12 | IoaroToBka K

3a7a4i JMHEHHOTO IIPOrpaMMHUPOBAHHS 71abopaTOPHBIM

JlabopatopHras pabota Ne3. YucieHHbIC METOIBI 4/0 3aHATUAM

pelieHust 3a71a4 HeJTMHEHHOTr0 NpOrpaMMUPOBAHUS [6.2.2]

Hroro mo 2 pazaeny 4/2 | 8/0 | 12/4 | 24/36

Pa3gen 3. OCHOBBI TEOPHUH MAacCOBOTO OOCTYKHBAaHUS

Tema 3.1 TlousTHE CiTy4aifHOTO TIpOIIECCa. 2/1 2/6 | IomroroBka K

VYpasuenust Konmmoroposa. neknusm [6.1.1]

Tema 3.2 MaremaTudeckue MOJEIU NPOCTEHIITIX

CHCTEM MacCOBOTO O0CITy)KUBaHUSI.

I[Mpaktuyeckas pabora Neb.MonenupoBatue 4/4 6/8 | IMoaroroBka K

MPOU3BOJICTBEHHBIX CUCTEM Ha OCHOBE METOIOB MPaKTHYECKUM

TEOPUU MACCOBOT'O 0OCTY)KUBaHUS 3aHITHIM
[6.2.1],[6.2.4]

Hroro mo 3 pazaeny 2/1 | 0/0 | 4/4 8/14

Pa3znen 4. [InanupoBanue 1 00paboTKa pe3yabTaTOB IKCIEPHUMEHTa

Tema 4.1 Kputepruu onTHMambsHOCTH 2/1 2/4 | TlogroroBka K

Tema 4.2 [TomHBIH aKTOPHBIH YKCTIEPUMEHT U €TI0 nekuusm [6.2.2],

JPOOHBIE PEILTUKH. [6.2.3]

IIpakTrdeckas pabora Ne6. Maremarndeckas 4/6 8/12 | MMoaroroBka K

00paboTKa pe3yIbTaToOB IKCIEPHMEHTA MPaKTHYECKUM

[Tpaktuueckas padota Ne7.IToctpoeHue 4/0 3aHITHIM

OMITUPUUECKHUX 3aBUCUMOCTEN [6.2.1], [6.2.4]

Hroro mno 4 pazneny 2/1 | 0/0 | 8/6 | 10/16

Hroro 10/6 | 12/0 | 28/18| 52/78

Ta6n1/1ua 4.3 - HCHOJ’IIBYGMHG AKTUBHBIC 1 NHTCPAKTUBHELIC O6pa30BaTeJ'H:>HLIe TCXHOJIOTMH

Bun 3angaruit

HanmenoBanne HCIIOJIb3YCMbIX aKTUBHBIX U
HWHTCPAKTUBHBIX 06pa3OBaTeJ'ILHLIX TEXHOJIOTHI

Jlexuun

Texuomorus Pa3sBUTHUA KPUTHYCCKOI'O MBIINIJIICHHUA
I[I/ICKYCCI/IOHHBIC TCXHOJIOTHH

[IpakTueckue 3aHATHS

TexHonmorus pa3BUTHS KPUTUYECKOTO MBIIUICHHUS
JIMCKYCCUOHHBIE TEXHOJIOTUHU
TecToBbIE TEXHOJIOTHH
TexHomornM paboThl B MaJIBIX TpyHIax
TexHonorus KOJUIEKTUBHON pabOTHI
WNunuBunyansHble 3a0aHUS
NHudopmaninoHHO-KOMMYHHKAIIHOHHBIE TEXHOJIOTHHI

JlaGopaTopHbie pabOThI

TexHomorus pa3BUTUS KPUTUYECKOTO MBIIIUICHUS
JINCKYCCUOHHBIE TEXHOJIOTMHU
TexHonoruu paboThl B MaJIbIX FpymHIax
TexHoM0rHUs KOIJIEKTUBHOM paboThI
WNHnuBuayansHele 3a0aHUS
WHbopManoHHO-KOMMYHHUKALIMOHHBIE TEXHOJIOTHH




5. TEKYIIMI KOHTPOJIb YCIEBAEMOCTH Y TIPOMEKY TOYHAS
ATTECTALMA 10 U'TOTAM OCBOEHHUS AV CIUTIIMHBI
(MOJYJIfT)

5.1. OnucaHue NMoKa3aTesieil 1 KpMTEPHUEB KOHTPOJIA yCIIeBaEMOCTH,
ONMCaHHUe IIKaJ OlleHUBAHUA

OneHouHble  MpOLEAYphl  TEKYILEro KOHTPOJS  YCHEBAaEMOCTH [0  JAUCLUILIMHE
«MaTemMaTu4eckoe MOJCIMPOBAaHHE B  MAIIMHOCTPOCHMH» TMPOBOJSATCS  IMperojaBaTeieM
JUCLUTUIMHBL

JIisi OLEHKM TEKYIIEro KOHTPOJs 3HAHUH HCHOJB3YIOTCS TECThl, CPOPMHPOBAHHBIC B
cucreme MOODLE.

Tectel o pazmenam 1-4 comepxar mo 10 TecTOBBIX BONPOCOB, BpeMsl Ha IPOBEIEHHE
tectupoBanus 10 MunyT. Ha Kaxp1ii TecT gaeTcst 2 MOMBITKY.

JU1sl OLIEHKH TEKYILEro KOHTPOJISi YMEeHHMIi! HABBIKOBIIPOBOATCS NMPAKTUUECKUE 3aHATHS B
dopme BbIONHEHUs 3amaHuid. [Ipu BBINOTHEHWH NPAKTUYECKOTO 3aJaHUs IPETOoIaBaTesieM
OLICHUBAETCA KayeCTBO BBIIOJHEHHOIO 33/aHUs, CPOK €ro BBINOJIHEHUS, KaueCTBO U CPOK
oopmieHHs 0TYETa, OTBETHI Ha BOTIPOCHI MTPETIO1aBaTEesl.

Onucanue 1moka3aTelel U KpUTEpUEB KOHTPOJSA YCIEBAEMOCTH, ONMCAHUE LKAl
OLICHMBAHMSI HA Tl TEKYIEH aTTeCTalluy MPeICTaBIeHbI B Ta0I. 5.1.

CryneHT nomyckaeTcss K IPOMEXYTOYHOM arTecTaluu (dK3aMeHy), €Clii B pe3yibTare
U3YYEHHUS pa3/iejoB JAMCLUUIUIMHBI B XOJ€ TEKYIIEro KOHTPOJII OTBETUI BepHO Ha 60% BOIpocoB
TECTOB U IIPEIOCTABUII OTUYETHI 110 BCEM IPAKTUUYECKUM paboTaMm.

buner nans npPOMEXYTOYHOH aTTeCTallMM COMACPKHUT 2 TEOPETUYECKHX BONpoca U
IPaKTUYECKOe 3aJaHHe, BpeMs Ha IOArOTOBKY OTBETOB M pELICHHE 3aJaHus - 45 MHHYT.
[TpomerxyTouHas aTTecTalusi CUUTACTCS IIPOUICHHOM, €CII CTY/ICHT HaOpai He MeHee 3 6aioB.

Onucanue TmoKa3aTelel W KpUTEpUEB KOHTPOJIL YCHEBAaeMOCTH, OIHUCAHHWE MKl
OILICHUBAHMSI HA 3TaIle MPOMEKYTOUHOM aTTeCTAIlMH MTPEICTaBIEHBI B Ta0I. 5.2.

HTorosas oreHka Mo JUCHUIUIMHE (GopMUpyeTcs MO pe3yibTaTaM TeKYyLIero KOHTPOJIS M
NPOMEXKYTOUHOM arTectanuu (Tadnuma 5.3).



Tabmuma 5.1 — Onucanue noka3aTenell U KpUTEPUEeB KOHTPOJIS YCIIEBAEMOCTH, ONMMCAHKE ITKAJT OICHUBAHUS HA dTAle TeKyIIe aTTeCTaluu

Ko n HanmeHoBanne
KOMIIETEHIINHA

ITokazaTenyn KOHTPOIIS yCIIEBAEMOCTH

KpI/ITepI/II/I 1 IIKaJila OOCHHUBAaHUA

1 6am

0 6amtoB

dopMa KOHTPOJIS

OK-1 ciocoOHOCTB K
abCTPaKTHOMY MBIIIIJIEHHIO,
AHAITN3Y, CHHTE3Y

3HaTh:

[IOHATHE MAaTEMAaTHYECKON MOJIENN O0BEKTA,
(hopMBI MPEACTABICHUS MATEMATHIECKUX
MoJiesieli, TpeOoBaHus, IpeIbsBIsEMbIE K
MaTeMaTHYECKUM MOJIEISIM; OCHOBHBIE
JTAIBl MATEMATHYECKOTO MOJIETUPOBAHUS
o0beKTa

OIIK-2cnoco6HOCTh  MTPUMEHSITH

COBPCMCHHBIC MECTOAbI
HCCJICJOBAHUA, OLICHUBATh n
MNpCACTaBJIATb PE3YyIbTAThI

BBITIOJTHEHHOH paboThI

3HaThb:

TEOPETUYECKUE OCHOBBI CETEBOTO
TUTAHUPOBAHMSI; OCHOBHBIE BUIBI 33124
TEXHOJIOTHYECKOTO MPOCKTHPOBAHUS,
pelaeMple ¢ UCTIONIF30BaHHEM METOI0B
OIITUMH3AIMN; 0COOEHHOCTH ITOMCKA
ONTUMAITEHBIX PEIMICHUI MHOTOIICTICBBIX
3a1a4

ICK-1 criocoGHOCTH BBIOJHSATE
MaTeHTHBIE UCCIICIOBAHUS 1
OTIPE/IeIIATh XapaKTePUCTHKU
npoayKIuH(yciyr), pa3padaTeIBaTh
METOJIUKH, TJIaHbI U IPOTrPaMMBbI
MPOBEICHUS

Hay4YHBIX UCCIIE€JOBaHNH,
MPOBOIUTE PabOTHI IO 00pabOTKE U
aHAIN3y HAyYHO-TEXHUIECKOH
nH(OpMAaLUK 1 pe3yIIbTaToB
UCCIIE/IOBaHNH, yIIPaBIATh
pe3ysbTaTaMu
Hay4YHO-HCCIIEI0BATEIILCKUX U
OTBITHO-KOHCTPYKTOPCKUX padoT

W OIPEAETATh chephbl HX
NPUMEHEeHHUs

3HaTh:

TEOPETHYECKUE OCHOBBI METOJIOB
IUIaHUPOBAHUA SKCIIEPUMECHTA U
CTaTUCTHYECKON 00paboTKH
OKCICPUMEHTAJIBHBIX JaHHBIX

Bepno BrmonHeno 60
TIPOIICHTOB U OoIee
BOIIPOCOB KaXKJIOTO
Tecra*

BepHo BBINIOJIHEHO MEHEe
60 IpOLIEHTOB BOIIPOCOB
Ka)kJJOT0 TecTa

TectupoBanue 1o
paszenaM IUCIUILUINHBI
B C10 MOODLE
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¥YMernb: cTaBUTH LIENU U 33141 MOJCIIUPOBAHUS, IIpakTaeckue [Ipaktrueckue 3ananust | Korarponn
OK-1 JOCTHKEHHNE KOTOPBIX PHUBOAUT K PEIICHHIO 3a7aHus | 1 1abopaTopHbIE BBINTOJTHEHUS
poOJIeMBI; TPOBOUTH aHATU3 M (POpMaTH3aIiio nabopaTopHEIE paboTHI HE BHITIOMHEHBl | MPAaKTHYECKUX
TPHUKJIATHBIX WHKCHEPHBIX 33134 pabOoTHI BBIIOTHEHB | ¥ HE 0hOpMIICHEI 3aJaHuH
OIIK-2 YMmerb: pa3pabaTeIBaTh TCOPETHUECKIE MOICIIH; Ka4eCTBEHHO, I13 NeNel-7
MOJICIINPOBATh COCTOSTHHE 0OBEKTA 110 3aJaHHBIM 0(OpPMIICHEI B CPOK U JIBNe1-3
XapaKTepUCTUKAM; BBINOJIHATH OLICHKY B (cM. Tadm. 4.2)
NPaBIJIBLHOCTH U KauecTBAa MaTEeMaTHYEeCKOW MOJIEIH; MIOJTHOM 00BbeMe™™
BBIOMPATH aJICKBaTHBIE METO/Ibl MATEMaTHYECKOTO
MOJICJIMPOBAHUS JUIsl TOCTIDKEHHUS LIEJIN
IICK-1 ¥YMeTh: pa3padaThIBaTh IJIaHBI HOJIHOTO (JAKTOPHOTO
9KCIIEPUMEHTA U €ro JIPOOHBIX PEIUTHK; IPOBOAUTH
MaTeMaTHYecKyto 00paboTKy 3KCIepHUMEHTAIbHBIX
JaHHBIX; CPABHUBATh HOBBIC SKCIIEPUMECHTAIbHbIC
JAHHBIC C TAaHHBIMH NIPHUHSTHIX MOJIENCH AJIS IPOBEPKH
UX aJJeKBaTHOCTH; IPEUIaraTb CIOCOOBI YITyUIICHHS
MoJeTiel; BBIOMpATh BU SKCIICPUMEHTA IS
pa3pabOTKM MaTeMaTH4eCKON Mosesn 00beKTa
BiiageThb:criocOOHOCTHIO BBIOIHATH ONMCAHUE U [pakTHueckne [Mpaktnaeckue 3amanust | Konrpomns
OK-1 aHAJIM3 IPOCTEHIINX 0OBEKTOB MOJIEIMPOBAHMS; 3aJaHus 1 1 1abopaTopHbIE BBINTOJTHEHUS
HaBbIKaMH Knaccnquaumm MAaTEMaTHYCCKUX Moueneﬁ na60paT0pHLIe pa6OTLI HE BBIIIOJIHCHBI MPpaKTUICCKOIro
CBOEH IpeIMeTHOH 06sacTu paboTHI BHITIOJIHEHBI | U HE O(OPMIICHBI 3a/laHus
OIIK-2 Baajnern:npakTHyeCKUMHU HaBbIKAMU pELICHUS 3a/1a4 Ka4Y€CTBECHHO, 113 Nel-7,
CETEeBOro IJIAHUPOBAHHUS, ONTUMHU3AIIMOHHBIX 3a]1a4 0(OpPMJIICHBI B CPOK U JIBNel1-3
TEXHOJIOTHYECKOTO MPOEKTHUPOBAHUS U yTIPABIICHHS B (cM. Tabm. 4.2)
IIPOU3BOJCTBOM; HABBIKAMU PELICHUS 33134 ITOJTHOM 00BeMe*™
MHOTOKPHUTEPHAJILHOIN ONTUMHU3AINH, B TOM YHCIIE U C
MCIIOJIb30BAaHHEM KOMITBIOTEPHOHN TEXHUKH
TICK-1 Baagers: TEXHOIOTUSAMU TUIAHUPOBAHUS

poQeCCHOHANBHON AeSITEIPHOCTH B cpepe HayIHBIX
HCCJIEJOBAHUN

*) 3a kaodcowlli mecm HazHauaemcs no 1 banny;

11



Ta@mua 5.2 — Onucanue nokazarened u KPUTCPUEB KOHTPOJIA YCIIEBACMOCTH, OIMMCAHKUEC HIKaJl OLICHWBAHUA Ha

(ox3amen)

KO,I[ 1 HAUMCHOBAHHUEC KOMIICTCHIITNH

ITokazaTenyn KOHTPOIIS yCIIEBAEMOCTH

KpI/ITepI/II/I U IIKaJila OICHUBAHUA

dopMa KOHTPOJIS

2 Gamna 1 Gamn 0 6ayToB
3HaTh:
OK-1 crioco6HocTh K MOHSATHE MAaTEeMaTHIECKON MOJICIN
abCTPaKTHOMY MBILUICHHUIO, 00BeKTa, POPMEBI TIPEICTABICHHS
aHan3y, CHHTC3Y MaTeMaTHYECKUX MoJienel, TpeOoBaHus,
MpeIbABIseMbIe K MATEMAaTHIECKAM
MOJIENISIM; OCHOBHBIE JTaIIbl HpeHCTaBHte HpeHCTaBHSH OTBer Ha OTBer Ha
MaTeMaTHIECKOTO MOJIEUPOBAHHUS Pa3sBCPHYTHIN HE HOJIHBIM BOTpOC TeopeTHIecKHuil
06BeKTa OTBET Ha OTBET Ha
OTCYTCTBYET BOIIpOC Omiera
OIIK-2cniocoOHOCTh ~ MPHUMEHATh | 3HATDH: BOMpoOC BOMpOC
COBPEMCHHBIC METOJBl | TCOPETHUCCKUE OCHOBBI CETEBOTO
UCCIICIOBAHMS,  OLCHMBATh W | IUIAHUPOBAHHS, OCHOBHBIC BHJIbI 33724
TIPECTaBIATh pe3yNbTaThl | TEXHOJIOTHYECKOTO MPOSKTHPOBAHUS,
BEITIOJTHEHHOH paboTHI pelaeMple ¢ UCTIONF30BaHHEM METO/I0B
ONITUMU3AINN; OCOOCHHOCTH TIOUCKA
ONTUMAITEHBIX PEIMICHUI MHOTOIICTICBBIX
3amad
I CK-1 criocoOHOCTH BEITIOIHATE 3HaTh:
MATCHTHBIC HCCIICIOBAHUS U TEOPETHYCCKHE OCHOBBI METO/IOB
OTIPENENIATh XapaKTCPUCTUKU IUTAHUPOBAHUS IKCIIEPHUMEHTA U
poAyKIMH(ycIyT), pa3pabaTeIBaTh CTaTUCTHYECKON 00paboOTKH
METOJIMKH, TUIAHBI U TPOrPaMMBbI IKCIEPUMEHTAIBHBIX TAHHBIX I[Ipencrapnen Ipencrasnen
o . o OtBeT Ha OtBeT Ha
MIPOBEACHUSHAYYHBIX HCCIICIOBAHNUM, pa3BePHYTHIN HE MOJIHBII
BOIIPOC JTOTIOJTHUTEIIbHBIC
MPOBOIUTH PaOOTHI 10 00paboTKe U OTBET Ha OTBET Ha
o OTCYTCTBYET BOTIPOCHI
aHaIN3y HAyYHO-TEXHHYECKOU BOIPOC BOTIPOC

nH(popManuy 1 pe3ynbTaToB
UCCIIEJOBaHNH, yIIPaBIATh
pe3yiabTaTaMu
HAy4YHO-HMCCIE0BATENBCKUX U
OIIBITHO-KOHCTPYKTOPCKUX paboT u
OTpeneiaTh Ceprl ux
MIPUMEHCHUA

oTare HpOMC)KYTOqHOﬁ arrecrauuu
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OK-1 cniocobHocts K
abCTPaKTHOMY MBIIIJIEHHIO,
aHaM3y, CHHTE3Y

YMeTb: CTaBUThH LIENU U 3a1a4N
MOJICIINPOBAHMSA, TOCTHKCHHAE KOTOPBIX
MIPUBOJUT K PEIICHHUIO ITPOOIIEMBI;
MIPOBOIUTE aHATH3 U (OPMAITH3AIIIO
MPUKIIAIHBIX HHKCHEPHBIX 33124

OIIK-2ciocOGHOCTh  TIPUMEHSTH

COBPCMCHHBLIC METOAbI
HUCCICOA0OBAHNA, OLICHUBATh n
NpeaACTaBJIATh PE3YIbTAThL

BBITIOJTHEHHOH PaboThI

YMerh: pa3pabarsiBaTh TEOPETHUESCKUE
MOJIEIIH;MOJICTUPOBATH COCTOSTHHAE
00beKTa 110 3aJaHHbIM
XapaKTEPUCTUKAM; BIITOJIHSATE OIIEHKY
MPaBIJIBHOCTH U Ka4eCcTBa
MaTeMaTUYECKON MOJIEITH; BHIOUPATH
aJleKBaTHBIE METO/bI MATEMATUYECKOTO
MOJICTUPOBAHUSI JIIST IOCTHKEHUS [IEITH

ICK-1 criocoOHOCTh BBHIIOTHATE
MIATEHTHBIC HCCIIEIOBAHUS U
OTIPEICTISATh XapaKTePUCTHKH
mpoayKIuu(yciyr), pa3pabaTrIBaTh
METOJUKH, TUIAHBI U TPOTPAMMBI
MIPOBECHUSHAYYHBIX HCCIICTOBAHUH,
MPOBOUTDH PabOTHI 10 00paboTKe U
aHaNM3y Hay4HO-TEXHUYECKOU
nHpopManuK U pe3ynbTaToB
HCCIIEI0BaHUi, yIIPaBIIsATh
pe3ynbTaramu
HaY4HO-HCCIIE0BATEILCKUX 1
OTIBITHO-KOHCTPYKTOPCKUX paboT u
oTpenemsATh chepbl nx
MIPUMEHEHHS

YMerb: pa3zpabaThIBaTh IUIaHBI IOJTHOTO
(haKTOPHOTO HKCIICPHUMEHTA U €T0
JOPOOHBIX PEIUIUK; IPOBOJHUTh
MaTeMaTHYECKYI0 00paboTKy
9KCIIEPHUMEHTAJIbHBIX JaHHBIX; CDABHHUBATh
HOBBIE DKCIIEPHMEHTANBHbIC TAaHHBIC C
JAHHBIMH PUHATBHIX MOJEIeH JUis
MPOBEPKH MX aJIeKBATHOCTH; MpeJIaraTh
CIOCOOBI YJTy4ILISHUs] MOJIEIICH; BHIOUPATh
BU/JI 9KCIIEPUMEHTA /1715 pa3pabOTKH
MaTeMaTU4eCcKO MoJieNH 00bEeKTa

3agaHue
peIIeHo BEpHO

3agaHue
petreHo ¢
OIINOKaMU

3agaHue He
perieHo

Pemenue 3agau
ounsera
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Tabnuma 5.3 — CooTBeTCTBHE HAOPAHHBIX OAJIJIOB M OIICHKH3a MPOMEXYTOUYHYIO aTTECTAIHIO

Banner 3a Texymryo Bbanel 3a TpOMEKYTOUHYIO aTTECTALNIO
yCIIeBaeMOCTh * CyMMapHOe KOJIMYECTBO baibl 3a perieHue Ouenka
GammoB*™* 3agaq**
0 6amoB 0...2 6amnos 0 6annos «HEYJIOBJICTBOPUTENIBHOY
14/8 6amnos 3 bamma He MeHee | Oamma «YIOBJIETBOPUTEIHHO
14/8 6annos 4...5 6amnoB He MeHee 2 0aioB «XOpOLIOY
14/8 Gamnos 6 G6anoB HE MeHee 2 6amios «OTIHIHOY

*) — KoUUeCcmeo 6ANI06 PACCHUMBIBACMCS 6 coomeemcmeuu ¢ maoauyet 5.1.;
**) — konunwecmeo 6aNN08 paccuumvléaemcs 6 coomeemcemeuu ¢ madauye 5.2.

5.2. OleHOYHbIECPEACTBA JAJIsi KOHTPOJIA 0CBOEHUS AUCIHUILINHBI

5.2.1 TunoBble KOHTPOJIbHbIE 32JaHUSI UM MHbIE MATEPUAJIbI, HEOOXOAUMBbIE VISl OLEHKHU
3HAHM, YMEHHUiIl, HABBIKOB M (MJIH) ONbITA /AeATEJbHOCTH B XO0J€ TeKYyllero KOHTPOJIs
ycreBaeMoCTH

st TeKyIero KOHTPOJIsl 3HAHUM M YMEHUM CTYACHTOB MO JUCHUIIIUHE TPOBOUTCS KOMILIEKCHAs
OILIEHKA, BKJIIOYAIOLLA:

BBITIOJIHCHHE MPAKTUYECKUX 3aJaHUI U JJa0OpaTOpPHBIX padoT,

0(hOpMIICHHE OTYETOB I10 IPAKTUYECKHUM 3aHATHSIM M JIJA00PATOPHBIM paboTaM;

tectupoBanue B CZIO MOODLE no pa3nuuHeIM pa3zesnaM AUCUUIIINHBL.

TunoBble TeCTOBbIE 3aJaHUS AJIA TEKYIIEro KOHTPOJIst

Pa3znen 1.2semenTsI Teopuu rpagos

[Tpouecc mocTpoeHuss MoJeNH, Kak MpaBuio, IPeaoaraer:

A) onucaHue BceX CBOMCTB UCCIIEAYEMOI0 OObEKTa;

b) BelgeneHne Hauboee CyIIECTBEHHBIX C TOYKU 3PEHMSI PEIIaeMOil 3a1a4u CBOMCTB 00BEKTa;
B) BblieneHne cBOMCTB 00beKTa 0€30THOCUTENBHO K LIEJISIM peraeMoi 3a/1a4u;

I') BeIIeneHue He Oosiee TPEX CYIIECTBEHHBIX IPU3HAKOB 00BEKTA.

Pa3nes 2. DiieMeHTHI TEOPUM ONITUMHU3ALUH

CumIiekc-MeTo]] OCYIIEeCTBISET

A) nocneioBaTeNbHBIN epedop BCeX BEPIIMH MHOTOYT'OJIbHUKA - O0JACTH JIOMYCTUMBIX PEIICHHI
b) mepebop Hamnbonee ymaneHHBIX OT IIEHTPa KOOPAMHAT BEPIIMH MHOTOYTOJBHUKA - 00JIACTH
JIONTYCTUMBIX PEIICHUI

B) croxactuueckuii nepe®op BepIIMH MHOTOYTOJIBHUKA - 00JIACTH JOMYCTUMBIX PEIICHUN

I') nepebop Hambonee ONMM3KUX K IMEHTPY KOOPAMHAT BEPIIMH MHOTOYTOJBHUKA - 00JIacTH
JOTTYCTUMBIX PEIIeHUN

Pa3nes 3. OcHOBBI TeOpHH MacCOBOT0 00CTYKMBAHUS

CucreMbl MaccoBOro OOCHTYKMBAaHHUS, Y KOTOPBIX BO3MOXKHO TMOSIBIIEHHE KaK yroJIHO JJIMHHOM
ouepean TpeOOBaHUI K 00CTYKMBAIOLIEMY YCTPOICTBY, Ha3bIBAIOTCS

A) Cucremamu ¢ OTpaHUYE€HHBIM BPEMEHEM OXKUAAHUS

b) Cucremamu ¢ orpaHu4eHHOU JIMHOW o4yepenn

B) Cucremamu c notepsiMu, oTKazaMu

I') Cucremamu ¢ 0XHJIaHUEM

Paznen 4. IlnanupoBanue u 00padoTKa pe3yJibTATOB IKCIIEPUMEHTA

J71st o11eHKM NPaBUIILHOCTH BBIOOPA BHJIa B3AUMOCBSI3H U XapaKTEPUCTUKU 3HAUUMOCTH BCETO
YPaBHEHUI PETPECCUN UCTIOIb3YETCS:

A) F —xpurepnii

Bb) xpurepuit Konmmoroposa




B) MuHuMakcHBIN KpuTepuid
I') t—xpurepmii

TunoBble 3agaHus AJs NMPAKTUYIECCKUX 3aHATHH

Pa3nes 1.2siemeHTHI Teopuu rpagos
[pakTrueckas padora Nel. OnTumMH3aIus CETEBBIX IIOTOKOB
3ananue. [IpeacTaBuTh penieHre TUMOBBIX 33/1a4 TEOPUH IpadoB
1. Ha cerm c 3agaHHBIMH TNIPOIMYCKHBIMH CHOCOOHOCTSMH Iyr c(OPMHPOBATh MaKCHUMAJIBbHBIA IO

BEJIMYHHE ITOTOK Fmax MeXy ee ucTokoM | u crokom S.HaiiTu kpaTdaimyii myTh OT UCTOKA | K CTOKY S.
2. B ynpaBieHUHITIOCCEHHBIX JIOPOI PAaCCMATPHBAIOT TIPOSKT CTPOMTEIBCTBA HOBBIX JIOPOT MEXKITY ONPEEICHHBIMU
ropozamu. BepimHb! rpada cooTBETCTBYFOT ropoziam, a pedpa — goporam. KaxkoMy pedpy coOTBETCTBYET Bec (3a/1aH B
TaOJMIIE), KOTOPBIA PaBEH CTOMMOCTH CTPOMTENIHCTBA COOTBETCTBYIOIIETO ydacTka Jopord. (COCTaBUTH IPOCKT
CTPOUTEITECTBA JIOPOT, COSAMHSIFOIIMX BCE TOPO/IA, MUHUMATTEHON CTOMMOCTH.

3. Hanmaouuk qomkeH oO0OHTH 5 CTaHKOB, pacCTOSTHUE MEXIY KOTOPBIMHU 3a/1aHbl Tabymien. Haiitn
KpaT4aiIIvi MapIiIpyT 00Xoza.

Pa3nes 2. Di1eMeHTHI TEOPUHM ONITHMHU3ALUH

[Tpaktnyeckas padora Ne 3. MeToibl pelieHus 3aja4 JIMHEHHOTro MporpaMMHUpPOBaHUs

3ananue. [locTpouTh MaTeMaTHYECKYIO MOJEIb 33Jja4i U PELIUTh €€ YKAa3aHHBIM CIIOCOOOM.

3anaua 1. [TocTpouTes MaTeMaTHYeCKYIO MOJENb 33/1a4M U PELIUTh €€ rpad)0aHaTUTHIECKUM
CIIOCOOOM.

JUis U3roTOBJIEHUS M3JENUN JIBYX BHMJOB CKJIaJl MOXET OTIIYCTUTh MeTaiia He Oonee 80 kr,
npuueM Ha usgenus | Bupa pacxonyercs 2 kr, a Ha msnenus Il Buma —1 kr meranna. TpeOyertcs
CILIAHMPOBATh MIPOU3BOJICTBO TaK, 4TOOBI OblIa obecneueHa HanbobIas NpUObLIb, eciin u3aenui I tnuna
TpeOyeTcst u3roToBUTH He Oonee 30 mT, a u3aenuii Il Tuna ve 6omee 40 wT, mpuuem oxHo u3aenue I Buga
crout 5 nenen, a Il Buga — 3 new exn.

3anava 2.IToctpouTh MaTeMaTHYECKYI0 MOJENb 3a/addl M PEUIMTbh €€ C MOMOIIBI0 CHUMILIEKC-
TadJIUI

HebGonpimast ¢upma mpous3BOIMT ABa BHJAA NPOAYKIMH, CTOJIBI U CTyNbs. JlJIi HM3rOTOBICHUS
ofHOro cTyia TpeOyercs 3 ¢yra ApeBeCHHbI, a JUIsl M3TOTOBJIEHUs ojxHoro croma — 7 ¢yrtos. Ha
M3TOTOBJIEHHE OJHOIO CTyJa YXOIUT 2 4 pabo4yero BpeMEHH, a Ha U3roToBieHUE crona — § 4. Kaxabri
CTYJI IPUHOCUT 1 10J1 IpUObUIH, a Kaxbli cTon — 3 1071. CKOJIBKO CTYJIbEB U CKOJIBKO CTOJIOB JOJKHA
M3rOTOBUTH 3Ta (GuUpMa, ecnu oHa pacnosaraer 420 ¢yramu apeBecunsl U 400 r pabouero BpeMeHU U
XOYET MOJTYYUTh MAaKCUMaJIbHYIO IPUObLIb.

3agaua 3. CoctaBUTh ONOpHBIA IUIaH T3 a) METOIOM CEBEpO-3alaJHOro yria; 0) MeToaoM
MUHUMAaJIBHOTO AJIeMeHTa. PeluTh 3ajauy MET0/10M NOTEHIIMAIOB

[otpeduTenn 3anac
[TocTaBmuku B, B, Bs B, rpys3a, @;
A 7 3 6 1 360
A, 5 2 4 8 150
As 3 5 7 9 380
[otpebHOCTH 270 190 340 200
B Ipyse, b

Pa3nes 3. OcHOBBI TeOpHH MaccOBOI0 00CIYKMBAHUS

[Tpaktuyeckas pabora NeS. MojenupoBaHue IPOU3BOJICTBEHHBIX CHCTEM Ha OCHOBE METO/I0B
TEOPUH MaCCOBOTO OOCTY>KUBAHUS

3aganue. [Toctpouts B MS EXcelmonens-mabinon 1iist pemenns 3a1a4 JaHHOTO TUTIA.

3a;laqa 1. TexHOIOrMYECKas CUCTEMA COCTOUT M3 onxHoro cranka. Ha cranok MOCTYIIAKOT 3asIBKU

Ha M3rOTOBJIEHHE JeTasel B cpenneM yepes 0,5 aca (f; = 0,54 . Cpennee BpeMst H3rOTOBJIEHHS OJTHOM

JETaly PaBHO f,z = 0,64 . EclM IpU NOCTYIIEHNHN 3aBKH HA M3TOTOBJIEHHUE JIETAIU CTAHOK 3aHAT, TO OHA

(etanb) HanpaBisieTcsl Ha APYroi cTaHoK. HaliTi aGCOMOTHYIO U OTHOCUTENBHYIO MPOITYCKHYIO
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CIIOCOOHOCTH CHUCTEMBI M BEPOSTHOCTh 0TKAa3a 110 M3rOTOBICHUIO netand. [locrpouts B MS Excel
11a0JIOH [T PEeLIeHUs 3aJad JaHHOTO THIIA.

3anava 2. FiMeercs TEXHOJIOTHUYECKask CUCTEMA (Y4acCTOK), COCTOSIIAsL U3 TPEX OJMHAKOBBIX
CTaHKOB. B cucTemy mocTynaror st 00paboTKu aetainu B cpeareM yepes 0,5 gaca (£ ;). Cpennee BpeMs

HU3TrOTOBJICHUA O,HHOﬁ JeTalu fgg = D,G‘i . Ecmm IIpH IMOCTYIVICHHUH 3aABKU HA U3IOTOBJICHUE ACTAIU BCC

CTaHKHM 3aHSATHI, TO JIeTallb HAIIPABIIAETCS Ha IPYrOf y4acTOK TaKuX ke cTaHKoB. M300pa3uts rpad
COCTOSIHUHM CUCTEMBI H HAlTH (pMHAIIbHBIE BEPOSITHOCTU COCTOSIHUI CUCTEMBI M XapaKTePUCTHKH
(mokazarenu ¢ dexTuBHOCTH) nanHo CMO.

3anaua 3. B marazuHe caMmo00CTy)KMBaHUsI YCTAHOBJICHO, YTO MOTOK MOKYIATeNeH IBIseTCS
IPOCTEHIIMM C MHTEHCUBHOCTBIO A = 2 MOKyIaTess B MUHYTY. B 3TOM Mara3zuHe ycTaHOBIIEH OAMH
KAaCCOBBIN ammapar, Io3BOJISIOIUN JOOUTHCS TaKOH MPOU3BOAUTEILHOCTHU TPY/1a, IPU KOTOPOH
MHTEHCUBHOCTh IIOTOKA OOCIIY’)KUBAaHUs COCTABIAET [l = 2 MOKyNaTens B MUHYTY. OnpenennTh
xapakrepuctuku CMO npu ycioBuM, 4TO OYepelb OrpaHuYEHa KOHTPOJIEPOM IIPH BXOJIE B 3aJ1
camMo00cCIy)KUBaHusA: M = 5 nokynaresnei.

Pazpnen 4. [InanupoBanue u 00paboTKa pe3ynbTaTOB IKCIICPUMEHTA
[TpakTuyeckas padora Ne7. JIst MaTpUIbl 3KCIIEPUMEHTAIBHBIX TaHHBIX (TI0 BapUaHTaM)

- IOCTPOUTH YPABHEHHS JTMHEHHON Perpeccuu, MmocaeI0BaTeIbHO YBEINIHBAS YHCIO (PaKTOPHBIX
[IEPEMEHHBIX OT OJHOM JO IIATH;

- OIIPEJEIINTh KAaYECTBO MOJIYYEHHBIX YPABHEHUN PETPECCUU;

- OLICHUTH CTATUCTUYECKYIO 3HAYUMOCTh [IapaMETPOB PETPECCUU;

- IOCTPOUTH IPa)UKHU OCTATKOB IS TOTYYCHHBIX PErpECCHIA;

- BBIOpaTh HaMyylllee YpaBHEHUE PErpeccuu.

Tunosble 3aJaHUA 1JIs1 JTA00PATOPHBIX 3aHATHI

Pa3nen 1.2semenTsI Teopuu rpagos

JlaGopaTtopnas padota Nel. [TocTpoeHne u aHamu3 CETEBBIX MOJIEIIEH

3ananue. [To JaHHBIM 0 KOAAX U IJIUTENBHOCTAX padOT mocTpoiiTe rpaduK MPUBS3KH CETEBOM
MOJIENH,

Co3paiite Moenb pacueTa BpeMeHHBIX nmapameTpoB B MS Excel. [Toctpoute nuarpammy ["anra.

Onpenenute KPUTUYECKHE IYTH U UX JUTUTENbHOCTh, YUCICHHbBIE 3HAYeHUsI CBOOOTHBIX U MOJTHBIX
PE3epBOB KaXKJ10i1 pabOThI CBEUTE B TaOJINIlY, OTMEThTE Ha IpadrKe MPUBS3KU CBOOOIHbIE PE3EPBBI
pabot. Onpenenure, Ha KAKUX dTaax BO3MOXKHO yBEJIMUEHHE BpEMEHHU paboT 0e3 yBeanueHus 00I1ero
BpPEMEHH BCEX paboT.

Pa3nen 2. DjieMeHTHI TEOPHH ONITHMHU3ALNH

JlaGopatopHnast paboTta Ne2. THITOBBIE TEXHUUECKUE 3a/1a4H JTMHEHHOTO TPOTPAMMHUPOBAHHS
3aganue. C nomouibio nHCTpyMeHTa «llonck pemenus» npunoxxenust Excel pemmts 3agaun auHeitHOTO
IIpOrpaMMHUPOBAHUS
ITpumep 3agaun. s M3roTOBICHUS YETHIPEX BUJOB NPOILYKIIUHU HCIIONb3YETCS TPU BUJIA CBIPBSI.
3anacel CBIPpbs, HOPMBI €I'0 pacxoga U HpI/I6BIJ'II> OT p€ajin3alliy KaKA0To MPOAYKTa NMPCACTABJICHLI B
TabuIe

Tun HopwMmel pacxojia CeIpbs HE OJJHO W3ZEIIHE 3amnacsl
CBIpbS A b B r ChIPbs
[ 1 2 1 0 18
I 1 1 2 1 30
11l 1 3 3 2 40
Ilena uznenmust 12 7 18 10

Kak u3MeHuTcs 00111as CTOMMOCTh MPOAYKIIMH U IJIaH €€ BBITyCKa MPH YBETUYCHUHU 3armacoB chipbs | u 1l
BHJIa COOTBETCTBEHHO Ha 4 U 3 1. U yMeHbIIIeHNH Ha 3 ef. cbipbs |11 Buma?

16



5.2.2 TunoBble KOHTPOJIbHbIE 32/IaHUSI UJIH WHBbIE MaTepHAJIbl, HEOOXOAUMBbIE IS OLEHKHU

3HAHUI, YMEHH i, HABBIKOB M (MJIH) ONBITA AeSATEJbHOCTH B X0/1€ POMEKYTOYHOM aTTecTalluu

BOooo~NoOR~WONE

13.
14.
15.
16.
17.

18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
30.

0.
11.
12.

Hepeqenb BOIIPOCOB AJIfl MOATOTOBKH K IK3aMEHY

MaremaTrueckue MoieH (OrpeesieHue, PUMEpbI, CIOCOOBI 3aJaHNs).

Krnaccudukanus MaTeMaTHUECKUX MOJEINIEH.

TpeboBanusl, npebsABIsSIEMbIE K MATEMAaTHUECKUM MOJEIISM.

OCHOBHBIE 3Talbl MATEMAaTUYECKOI'O MOJECIUPOBAHHUS.

OcnoBuble oHATHS Teopun rpados. Ceszuble rpadel. [Toarpadsl. Onepanuu Hag rpadamu.
DinepoBsl U TaMUIBTOHOBBI rpadbl. OpuenTupoBanHbie rpadul. Matpuiisl rpados.
MakcumanbHbl€ IOTOKU B CETH.

3anaya 0 KpaTyaiiieMm MyTH MeXAy ABYyMs BeplIMHaMu rpada.

ANTropUTM NOCTPOEHHUS MOKPHIBAIOLINX JEPEBHEB.

Cerepoiirpaduk. Kputndeckuii myTh.

MatemaTruueckas IOCTaHOBKA 3a/1a4l ONTUMHU3ALIH.

JlokaapHBIN U T100aTBHBI MUHUMYM (MakCUMyM) 1iesieBoi pyHKIMU. Pa3pemmmMocTs 3a1a4
ONTHMHU3ALIUH.

I'pado-aHanuTHUeCKUii METOJ pelICHHS 3aa4 ONTUMHU3ALINH.

[TocTaHoBKa 3a/1a4M IMHEHHOIO IPOrPaMMHUPOBAHHUS.

I'pado-ananuTHueckuii METO/ pelIeHHs 3a1a4 JIMHEHHOTO MPOTrPaMMHUPOBAHHUSL.
CumMIekc-MeTo/ | pelieHus 3a/1a4 JIMHEHHOT0 IPOrpaMMUPOBAaHMSL.

UucnenHble METO/ABI PELICHUS 3a]1a4 HEJIMHEWUHOTO IPOrPaMMHUPOBAHUs: METOJ] PABHOMEPHOT'O
nepebopa, METOJ IUXOTOMHUH, METO] 30JI0TOTO CEUCHHS.

Mertoapl pelieHrs MHOTOKpUTEPUAIbHBIX 33]1a4 ONTHUMU3ALUH.

[TonsTHe cnyyaliHoro npouecca. MapkOBCKUH ITpoLiece.

[ToTtoku cobbrTHii. [Ipocreiinmii myaccCOHOBCKUN MOTOK.

VYpasuenus Koimoroposa.

Knaccudukanus cuctem MaccoBOro 00CIyKUBaHHUs.

Matemaruueckas Mozenb ogqHokaHaibHOM CMO ¢ oTkazamu.

Martemaruueckas Mozaens MHorokaHaneHoii CMO ¢ oTka3zamu (3a1aya DpiaHra).
MMuTanmoHHOEe MOJIEIMPOBAHUE CITyYaiHBIX NPOLIECCOB B CUCTEMAaX MacCOBOTO OOCITyKUBaHHUS.
JlMHaMHUYECKOE MPOrpaMMHUPOBAHUE.

AKTHBHBIN ¥ TACCUBHBIN SKciepuMeHT. [ lTaHnpoBaHue SKCIIEPUMEHTA.

ITonHbIi (akTOPHBIN FIKCIEPUMEHT.

CoxkpallieHre yncia ONbITOB C OMOILBIO TPOOHBIX PEIUIHK.

[TocTpoenne smnupuyeckux HopMys o METOly HAUMEHbBIINX KBaJApaTOB.

Ilepeyensb 3agaHui 115l MOATOTOBKHU K IK3aMEHY

3anmauva 1.

B HOBOM paiioHe nmeercst mecThb a b C d e f
JKUJIBIX MacCuBOB. Hy:KHO COeIMHUTD UX a - 12 1 13 11 10
MEXy 000 ToporamMmu, CTOUMOCTD b - 14 3 5 12
MPOKIIAJIKK KOTOPBIX Obla ObI MUHUMaIbHA. B C - 15 | 12 5
cienyromiei Tabauie NpuBeJeHbl CTOUMOCTH d - 5 7
ITIOCTPOMKH JOPOT MEXAY KaKI0M mapou e - 6
YKUJTBIX MACCHBOB: f -

3amaya 2.

B tabnuiie npuBeneHa AMTUTEIBHOCTD i J tij
pa60T IIPOU3BOJICTBEHHOI'O IIpoliecca. 1 2 6
Tpebyercs mocTpouTh ceTeBoOi rpadux, 1 3 5
BBIYUCIIUTh KPUTUUECKUH TYTh. 1 4 7

17



QB (WWINN
OO~ lOTw

3agaua 3.

Ha 3amanHOl ceTn B CKOOKaX yKa3aHBbI
MPOIyCKHBIe crmocoOHocTH Ayr. TpeOyercs
chopMHpOBaTh HAa CETH MaKCUMAaJIbHBIN
IOTOK, HAIPABJICHHKIA U3 ucToka | B crok S
, U BBIMHKCAaTh pedpa, oOpasyromue Ha CETH
paspes MHUHHUMAaJIbHON IIPOITYCKHOM
CIIOCOOHOCTH.

3amaua 4.

[Tpu mpousBoacTBe mpoaykuuu /11 u I1; NCTIONB3YIOT YeThipe rpymibl obopynoBanus A, B, C u D.
Ha Boimyck equnuisl npoaykiuu /1; pacxogyercs 1; 0,5; 2 u 0 en. Bpemenu obopynosanus A, B, Cu D
COOTBETCTBEHHO, a Ha BBIMTyCK npoaykimu /1> — 1; 1; 0 u 2 ex. Bpemenn obopynoBanus. Pona pabouero
BpeMeHH o0opynoBanus rpynmnsl A — 18 ex. Bpemenu; B — 12 en.; C — 24 en. u D — 18 en. [Ipeanpusitue
peaninzyer enuHuly npoaykuuu /3 mo uene 40 npen. en., Il — 60 gen. ex. I'pado-ananuruyeckum
crocoboM OmpefeNuTh IJIaH BBITYCKAa MPOIYKIUH, MpPU KOTOPOM BBIpyYKa NpPEANpuUsTus Oynuer
MaKCHMAaITbHOIA.

3amgaua 5.
B mymktax = A (i :1,_3) MPOU3BOJIUTCS  OJHOPOAHAS  MPOAYKIUS B  KOIWYECTBAX

a = 360, d, =150, d, = 380 emummu. Torosas MPOAYKIMS TOCTABIACTCA B MyHKTHI B, (j :1,_4),
NOTPEOHOCTH KOTOPBIX COCTABIISIOT b1 =210, b2 =190, b3 =340, b4 =200 emummy.  Crommocts Cij

NEPEBO3KU €IMHMIIBI IPOAYKIUH U3 MyHKTA Aj B yHKT Bj 3ananb! MaTpuleil C = (Cij )3 .

7 3 6 1
C=/52 4 8
3 579

Tpebyercs MeTosOM MOTEHIMANOB HAWTH IUIAaH [E€PEBO30K NPOAYKLIHMH, IPH KOTOPOM
MUHUMH3HUPYIOTCS CyMMapHbI€ 3aTpaThl 10 €€ U3TOTOBJIEHHUIO U JOCTABKE MOTPEOUTEIISM.

3amauya 6

st mzrotoBnenns 3-x unoB u3nenuii A, B u C ucnonbs3yercs TokapHoe, (ppe3epHoe, CBapodHOe
u num@oBanbHOE 00OpyIOBaHUE. 3aTpaThl BpeMEHH Ha 00pabOTKy OIHOTO H3JeNus MPUBEICHBI B
TadJmIeE.

Tun o6opymoBaHus 3aTpaThl BpeMeHH (CTaHKO-4.) Ha 00paboTKy OJHOTO U3JIeIHS O6mmii hoHx
BHJA paboyero BpeMeHU
A B C
DpesepHoe 2 4 5 120
TokapHoe 1 8 6 280
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CaapouHoe 7 4 5 240

[lnudosanbHOE 4 6 7 360

TIpuGsLIb 10 14 12

CocTaBUTh MaTEMaTUUYCCKYIO0 MOJCJIb 3ala4 U ONPCACINTDL, CKOJIBKO PI3I[€JIPII71 " KaKoro Buaa
CICOAYCT U3TOTOBUTH NPCAIIPUATHIO, YTOOBI HpI/I6BIJ'II) OT UX pcajiu3aluu ObLIa MAKCHMAJIBHOA.

3agaua 7

B MacTepckoii o peMOHTY aBTOMOOUIIEH ¢ TpeMsi pabovYrMHU MECTaMH ITOCTYIAIOT 3aKa3bl OT
HaceneHus. Eciu 3aHAThI Bce Tpu pabourie MecTa, TO BHOBb IOCTYIUBIIUH 3aKa3 HE TPUHUMAETCSI.
Cpennee Bpems pabOTHI ¢ OJTHUM 3aKa30M paBHO 4 daca. IHTEHCHBHOCTH MOTOKA 3asBOK — 0,5 ef/d.
HaiiTu npenenbHble BEpOSITHOCTH COCTOSIHUM 1 TToka3aTenu 3¢ (HEeKTUBHOCTH pabOThl MaCTEPCKOM.

3apgaua 8.

Hcnonp3yss BO3MOXKHOCTM HpuiokeHus |Ne| X1 X2| X3 X4 Y
«AHanu3 JaHHBIX», MOJY4YUTh ypaBHeHue | 1 0 1,1 6,1 1,8 15
MHOKECTBEHHOW JIMHEWHOW perpeccun Y= | 2 82 6,6 53 55/ 5,8
f(X1,X2,X3) o pe3yibTaTam JecaTu | 3 26 6| 52| 46| 48
BBEIOOPOYHBIX HAOTIOCHHIA. 4 50 1,2 1,71 66/ 69
OueHuThb 3HAYMMOCTh IOJY4YEHHBIX | § 88| 65 58 56/ 59
KO} HUIICHTOB. 6] 43 63 26 16 2

7 51| 6,8 25 22 27
8 26| 6,9 36| 23 26
9 75 6,5 4 6,7/ 6,1
10 66/ 6,71 52| 58 6

5.3. [Ipoueaypa oneHUBAHUA Pe3y/IbTATOB 0GYYEHHS MO AUCHUILINHE

[Iponienypa oueHMBaHUS pe3ylbTaTOB OO0y4YeHUs MO JUCHMIUIMHE «MaremaTtndeckoe
MO/JISIIMPOBAHNE B MAIIHHOCTPOCHUIY» COCTOHT U3 CIIEAYIOIIUX 3TAIOB:

1. Texyuuii KOHTPOJb (ONMMCAHUE MOKa3aTeae U KpUTEPUEB KOHTPOJIS YCIEBAEMOCTH, ONUCAHHUE
IIKaJI OIICHUBAHUS Ha JTalle TeKYILEeH aTTeCTal[y peICTaBlIeHbI B Ta0. 5.1, 3ananus B . 5.2.1).

2. IIpomexxyTouHas aTTecTalus (OMMCcaHUe MOKa3zaTeslell M KpUTEpUEB KOHTPOJIS yCIIeBaeMOCTH,
OTIMCaHME IIKAJI OICHUBAHUS HA ATaIle MPOMEKYTOUHOW aTTECTAIlMH NPEACTABICHBI B Ta0M. 5.2, 3a1aHuUs
B1. 5.2.2).

Hns snementoB kommeTeHIMHOK-1,011K-2, TICK-1dbopmupyeMbix B pamMKax TUCIHILIIHHEI,
HPUBOUTCS MPOLIEAYpa OLCHKU Pe3ylIbTaToB 00yueHus (1adi.5.3).
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Tabmuiet 5.4-TIponenypa, KpUTEPUU M METOJIBI OLIEHUBAHUS PE3YIbTATOB O0YUCHUS

Kpurepun olieHnBaHUs pe3yJIbTaTOB

CBOEi mpeaMeTHOH obacTu

OIIK-2 npakTH4eCKMMH HaBBIKAMH PELICHUs 33124 CETEBOTO IJIAHUPOBAHHUS,
ONTUMH3AIMOHHBIX 33/1a4 TEXHOJIOTHYECKOTO MTPOEKTUPOBAHNS M YIPABICHUS
MIPOM3BOJCTBOM; HABBIKAMH PEIICHUS 33/1a4 MHOTOKPUTEPHATILHOMN
ONTUMU3ALMY, B TOM YHCJE U C UCTONb30BAaHIUEM KOMIBIOTEPHOI TEXHUKU
[1CK-1 TexHONOTUAMHY IUIAHWPOBaHUS MPOPECCHOHATBHON JIESTEEHOCTH B
cdepe HaAyUHBIX HCCIICOBAHUH

I[TnaHupyeMBIe Pe3yabTaThl 00y deHHS | KpuTEpHii — OTCYTCTBHE | 2 KPUTEPHi —HE NOIHOC | 3 it yonomee 4 ipurepuii — Merozet
YCBOEHUSA YCBOEHHE OTJIMYHOE YCBOECHHE OLCHUBAHUSA
KHEYIOOBJIETBOPUTEIILHO» «YAOBJICTBOPUTEIIBHO» YCBOCGHHE «XODOIL0» «OTJIMYHO»
3HATD: OTCyTCTBUE YCBOCHUS Henocrarouno Ha nocratouno OTIH4HO TecrtupoBanue
OK-1 noHsTHE MaTeMaTHYECKOH MOAENN 00BEeKTa, GOPMBI IPECTaBICHHS 3HaHUH YBEPEHHO IIOHMMACT U | BRICOKOM ypPOBHE TIOHMMACT U HpomesxyTounas
MaTeMaTHYECKUX MOJICIICH, TpeOOBaHUsI, IPEABIBISICMbBIC K MATCMATUICCKUM MOXKET OOBSCHATH TTOHUMACT U MOKET MOXKET OOBSCHSATE | ATTECTALHs
MOJIETISIM; OCHOBHBIE ATAIbl MAaTEMAaTUYECKOTO MOJIEIMPOBAHUS 00BEKTa TIOMyHCHHEIC SHAHMA OGBACHATE TIOMyHCHHEIC
OIIK-2 TeopeTHUECKUEe OCHOBBI CETEBOTO ITAHUPOBAHMS, OCHOBHBIC BHIBI TTOTYHCHHBIC SHAHIA SHanm,
3a7]a4 TEXHOJIOTMUYECKOTO IPOEKTUPOBAHUS, PELIAEMbIE C UCIIO0JIb30BAHUEM izxsgfggfgl};fy
METOOB ONITHMH3ALNHN; OCOOCHHOCTH IIOMCKA ONTUMAIBHBIX PEIICHUI 0
MHOTI'OIICJICBBIX 3a1a4 [103HaBaTEIbHYIO
[ICK-1 TeopeTndeckre OCHOBBI METOIOB INTAHUPOBAHUS YKCIICPUMEHTA H JIESITETLHOCTD
CTaTUCTHYECKON 00pabOTKH SKCIIEPUMEHTAIBHBIX JaHHBIX
YMeTh: He nemoncrpupyer He yBepenno JlocTaTouHo OTIH4YHO Brmonnenue 13, JIb
OK-1 craButh 1enu 1 3aJa4d MOAETUPOBAHUS, TOCTHIKEHUE KOTOPBIX YMCHUA ACMOHCTPUPYET YBCPEHHO ACMOHCTPUPYET [pomeskyTounas
TPUBOJINT K PEIICHAIO IPOOIEMEI; TPOBOIUTH aHAIHN3 U (HOPMATH3AIHIO YMCHUA ACMOHCTPHPYCT YMCHHA arrecTanus
IPUKIAJHBIX HHKEHEPHBIX 33124 yMCHIA
OIIK-2 pa3pabaTsIBaTh TEOPETUIECKHUE MOJIEITH; MOAEIUPOBATh COCTOSTHHE
00BbeKTa M0 33JJaHHBIM XapaKTEPUCTUKAM; BBITIOIHSTH OIICHKY MPaBUIBHOCTH
U KauecTBa MAaTEeMAaTHUCCKOM MOJICIIM; BBHIOMPAThH aICKBATHBIC METOIbI
MaTeMaTU4eCKOro MOJAEIUPOBAHUS JUIsl JOCTHKEHUS LIeJN
[ICK-1 pa3pabarbiBaTh IUIaHbl MOJHOTO (PAKTOPHOTO IKCIEPHUMEHTA U €T0
JIPOOHBIX PETUTHK; TIPOBOAUTE MaTEMAaTHICCKYIO 00paboOTKy
JKCIEPUMEHTAIBHBIX JaHHBIX; CPABHUBATH HOBBIE SKCIIEPUMEHTAJIbHBIE
JIaHHBIE C IaHHBIMU NMPUHATBIX MOJEJIEH AJIsl NPOBEPKU UX aJ€KBATHOCTH;
mpeyiaraTh CrocoOBl YIIyUYIIeHU MOIeIel; BRIOUPATh BH]] IKCIIEPUMEHTA
JUTSL pa3pabOTKH MAaTEeMaTHIECKOH MOJIeNI 00beKTa
Brnaners: He nemoncrpupyer He yBepenno JlocraTouHo OTIUYHO Brimonnenue I13,J1b
OK-1 ciocoOHOCTBIO BEITIONHATE OIMUCAHUE M aHAN3 TIPOCTEHITNX 00BEKTOB | HABBIKH JACMOHCTPHPYET YBEPEHHO JACMOHCTPHPYET
MO/IC/IMPOBAHHMS; HABBIKAMH KJIACCH(DHUKAIIMN MaTEMAaTUISCKUX MOJIEIeH HaBBIKH ACMOHCTPUPYET CaMOCTOATEIILHBIC
HaBbIKHU HAaBbIKH




6. YYEBHO-METOANYECKOE OBECIIEYEHHUE JUCLHUII/TMHbI

6.1 OcHOBHa# JiMTEpaTypa

6.1.1 JKykoB A./l. TeXHOIOrHYECKOE MOJICIUPOBAHKUE [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue/ )KykoB A.J[.— DIeKTpoH. TeKCTOBbIE JaHHBIE.— M.: MOCKOBCKHI TOCYAapCTBECHHBIN
cTpouTtenbHbIid yHHBepcuTeT, DbC ACB, 2013.— 204 ¢.— Pexwum nocryna:
http://www.iprbookshop.ru/20041.— DBC «IPRbooksy, mmo mapoirto

6.2 /lonoJiIHMTEe/IbHAA JIMTEpaTypa

6.2.1 BopoonéB A.JI. [InanupoBaHue u opraHuzanus SKCIEPUMEHTa B YIPaBICHUU KadyeCTBOM
[DnmekTpoHHEI pecypc]: yaedHoe mocoorne/ Bopoorés A.JL., Jlrooumos N.U., Kockix I.A.— DneKTpoH.
TeKcToBBIC NaHHble.— OpeHOypr: OpeHOyprckuii rocyaapcTBeHHblid yausepeurer, ObC ACB, 2014.—
344 c.— Pexum noctyna: http://www.iprbookshop.ru/33648.— DBC «IPRbooksy, 1o mapoJito

6.2.2 Kmmmos I'.I1. Teopust MaccoBoro o0cmyxuBaHus [ DIEKTPOHHBIN pecypc]|: yueOHoe
nocobue/ Kimnmos I'.I1.— DnekTpoH. TekcToBble naHHbIe.— M.: MOCKOBCKHIA TOCYAapCTBEHHBIN
yHuBepcuteT umenu M.B. Jlomonocoga, 2011.— 312 ¢.— Pexxum nocrymna:
http://www.iprbookshop.ru/13316.— DBC «IPRbooksy, o mapoiito

6.2.3 Kpsnes A.B. Merpuueckuii ananus u 00paboTka JaHHBIX [ DIeKTpoHHBIH pecypc]/ Kpsues
A.B., JIykun I'.B., Yaymsan [I.K.— Dnextpon. TekctoBbie ganasie.— M.: ®PUSMATIINUT, 2012.— 280
¢c.— Pexum nocryna: http://www.iprbookshop.ru/33374.— DBC «IPRbooks», mo maposmto

6.2.4 Jlemena O.B. MaTemaTnueckoe MOJCIIMPOBAHKE B MAIITMTHOCTPOSHUH. Y4eOHOE mocodue.
PexomennoBano YuéueiM coBeToM HrKeropoackoro rocyapCTBEHHOTO TEXHUUECKOTO YHUBEPCUTETA
uM. P.E. AnekceeBa.Huwxeropon. roc. texs. yu-T um. P.E. AnekceeBa. — Huxxuuii Hosropoa, 2018. 188 c.

6.3 MeToauYeCKHE YKa3aHHUs, PEKOMEHJAlUd U JApyrue MaTepuaabl K
3aHATHAM

6.3.1 Meroauueckre YyKa3zaHHs IS JTaDOpAaTOPHBIX pPa0OT MO OCBOGHHIO JWCIMIUINHBI
«MaTeMaTH4ecKoe MOJEIMPOBAHIE B MAIIMHOCTPOCHHM». PEKOMEHIOBaHBI 3aceJaHueM Kadenpbl
«Texnonorus mamuHoctpoenus» AIIM HI'TY, nporokon Ne 5 ot 20.04.2021r.

6.3.2 Meroauyeckne pPEKOMEHAANWU Ui TPAKTHUYECKUX paboT 1O OCBOCHUIO TUCIHILIMHEI
«MaTeMaTH4ecKoe MOJEIMPOBaHNE B MAIIMHOCTPOCHUM». PeKkoMeHI0BaHbl 3aceJaHueM KadeIpbl
«Texnomorust mammHOcTpoeHus» AT HI'TY, nporokon Ne 5 ot 20.04.2021r.

7. AHOOPMAIIMOHHOE OBECIIEYEHUE AUCLHUIIJIMHBI

7.1 IlepeyeHb pecypcoB HUHPOPMALUOHHO-TEJEKOMMYHUKALlMOHHOM CeTHU
«MHTEpHET», HEO006XOAUMBIX JJisi OCBOEHMA [UCLUIVIMHBI (MOAyJ/if), BK/JIKYas
3JIEKTPOHHbIE OMG/IMOTEYHble U UHPOPMALMOHHO-CIIPABOYHBIE CUCTEMbI

7.1.1 DnexTpoHHO-OnMOnMoTeuHass cucrema wuznarenbcrBa «[PRbooks». Pexum gocryma:
www.iprbookshop.ru.

7.1.2 DOnexTpoHHO-OMONMOTEYHasi cucTteMa  u3gartenbcTBa  «Jlawby.  Pexum  moctyma:
https://e.lanbook.com

7.1.3 T'ocynapctBenHoe yupexaeHue «lleHTp wuccnepoBanuit u cratuctuku Haykn» L[IMCH.
Odunmanbuelii cait: http://www.csrs.ru/about/default.ntm

7.1.4 OOpa3oBaTesbHbI MaTeMaTHUeCKuii caiT http://www.exponenta.ru

7.1.5 Maremaruueckoe Gropo http://www.MatBuro.ru

8. MATEPUAJ/IbHO-TEXHUYECKOE OBECIIEYEHUE, HEOBXOAUMOE
1A OCYILECTBJIEHUA OBPA3OBATEJIBHOI'O ITPOLLECCA ITO JUCHUIIVIMHE
(MOAYJIIO)
VY4eOHble ayauTOpUU Uil TPOBEACHHS 3aHATUA MO JUCHUIUIMHE (MOJYNIO), OCHAIIEHbI

000pyIOBaHUEM M TEXHUYECKUMHU CPEICTBAMU 00yUEHUSI.
B tabmuie 9.1 nepeuncneHsr:


http://www.iprbookshop.ru/33648
http://www.iprbookshop.ru/13316
http://www.iprbookshop.ru/
https://e.lanbook.com/
http://www.csrs.ru/about/default.htm
http://www.exponenta.ru/
http://www.matburo.ru/

- yueOHbIe ayJUTOPUM JJIsl MPOBEACHUS YYEOHBIX 3aHATHH, OCHAIIEHHbIE OOOpYIOBAHHUEM U
TEXHUYECKHMH CPEICTBAMH O0yUYCHUS;

- IOMELICHUS I CaMOCTOSITEIbHON pabOThl 00YyJaIOUINXCsl, KOTOPhIE OCHAIICHBI KOMITBIOTEPHOM
TEXHHUKOH C BO3MOXHOCTBIO TIOAKIIOUEHHsT K ceTh «MHTepHeT» W o0ecnedeHHeM [OCTyna B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa3oBaTenbhyo cpeny AT HI'TY.

Tabnuna 9.1 — OcHaIEHHOCTh AYAUTOPUNA U MTOMEIICHUH JJIs MPOBEACHUS 3aHITHI U CAMOCTOSTEIbHOMN
paboThI CTYICHTOB TIO JUCITUTUINHE

HaunmenoBanue ayiuropuii u
IIOMEILEHUN JIsl IPOBEACHUS 3aHATHH U
CaMOCTOSITEJIbHOM PabOTEHI

OcCHalEeHHOCTh ayTUTOPUM U MMOMEUIECHUH IS POBEACHUS
3aHATUN U CAMOCTOSITENILHOM paboThI

13 KOMIBIOTEPOB C YCTAHOBJIEHHBIM ITPOTrPAMMHBIM
obecriedeHneM

MYJIbTUMEIUNHBINA TPOEKTOP

9KpaH JyIsl IPOEKTOpa

5 - Jlabopatopus «KoMmbproTepHOe
MOJICTTUPOBAHUEY
r. Ap3zamac, yin. Kairnuna, qom 19

316 - KaGunet caMOnoAroToBKH pabouux MecT cTyaeHTa — 26 mrT;
CTY/ICHTOB 1K, ¢ Beixoa0M Ha TeneBu3zop LG - 1 mT.
r. Ap3amac, yn. Kanununa, tom 19 IIK ¢ noaxiIro4eHreM K HHTEPHETY -SIIT.

9. METOAUYECKHUE PEKOMEHJAALIMN OBYYAIOLIIUMCA I10
OCBOEHUIO JUCHOUILVIMHBI (MOAYJIA)

10.1 O6mMe MeTOAUYECKHE PEKOMEHJALUU AJI O0YyYAaKIIUXCS MO OCBOEHUIO
AUCIMIIMHBI, 060pa3oBaTe/ibHbIe TEXHOJIOTUH

JucuuiumHa peanu3yercs MOCPEACTBOM IPOBEICHHS KOHTAKTHOM pabOThI ¢ O0ydYaromIMMUCS
(BKJIIOUAs MPOBEACHUE TEKYILEro KOHTPOJI YCIEBAEMOCTH), CAMOCTOATENILHOM paboThl 00yJaromuxcs 1
IIPOMEKYTOUYHOM aTTECTALUU.

KonrakTtHas paboTa NpoBOAWUTCS B ayAUTOPHOW UM BHEAyIUTOPHOM ¢opme, a Takxke B
ANEKTPOHHON HH(pOpMAMOHHO-00pa3oBaTebHON cpene wuHCcTUTyTa (nmanee — OWMOC). B ciydgae
IIPOBE/ICHUS] YacTU KOHTakTHOM pabotbl mo aucuuminHe B DMOC (B COOTBETCTBUU C pacHHCaHUEM
y4eOHBIX 3aHATUH), TPYAOEMKOCTh KOHTaKTHOU paboTa B DMOC sKkBUBaieHTHA ayAUTOPHOM padoTe.

[Tpu mpenopaBaHuM AUCLUILIMHBI, UCTIONB3YIOTCSI COBPEMEHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH,
MTO3BOJISIIOIINAE TOBBICUTH aKTMBHOCTh CTYIEHTOB IIPH OCBOCHHM Marepuaia Kypca U IPEeIOCTaBUTh UM
BO3MOKHOCTb 3()(peKTHBHO peaan30BaTh Yachl CAMOCTOATENBbHOM padoThI.

Becs JIeKIIMOHHBIN MaTepral Kypca, a TAkKe MaTepUaibl U1 IPAKTUYECKHUX 3aHATUI HAXOIATCS B
cBoboHoM joctymne B CZIO MOODLE Ha ctpaHuiie Kypca U MOTYT ObITh TPOpabOTaHbI CTYIEHTaMH J10
YTEHUs JIEKUUH B XOJE€ CaMOCTOATEIbHOW pabOThl. DTO TaeT BO3MOXKHOCTb OOCYAMTHh MaTepuall Co
CTYIEHTAMH BO BPEMsI UTEHUS JIEKIIMM, aKTUBUPOBATDH UX JIEATENBHOCTD IIPU OCBOEHUH MaTepHaa.

Ha gnexuusax © mNpakTUYECKUX 3aHATUSAX PEATU3YIOTCSl HHTEPAKTHBHBIE TEXHOJIOTHUH,
IIPUBETCTBYIOTCSI BONPOCHI U OOCYXJEHHs, HCIOJIb3YyeTCs JIMYHOCTHO-OPHUEHTUPOBAHHBIN MOIXOM,
JUCKYCCHUOHHBIE TEXHOJIOTUH, TEXHOJIOTMH paboThl B MajblX TIpyNNax, 4YTO IO3BOJSET CTYAEHTaM
IPOSIBUTH Ce0s1, MOTYYUTh HAaBBIKK CAMOCTOSATEIBHOTO U3yUEeHUsI MaTepHala, BEIPOBHITh YPOBEHb 3HAHUI
B IpyTmIIe.

Bce Bompochl, BOSHUKILIHNE NPU CaMOCTOATENBHOM paboTe Haja JOMALIHUM 3aJlaHUeM, MOJPOOHO
pa3buparoTcs Ha MPAKTUYECKUX 3aHATUSAX M JeKuusx. [IpoBoasTcs MHAMBHIyalbHBIE U TPYIIOBbIE
KOHCYJIbTAIIMM C UCIIOJIb30BaHUEM, KaK BCTPEY CO CTYIEHTaMH, TaK U COBPEMEHHBIX MH(POPMALMOHHBIX
TEXHOJIOTUH, TaKUX Kak (opyM, yaT, BHYTpeHHssI anekTpoHHas nouta CZIO MOODLE.

Wunnuupyercs akTUBHOCTh CTYAEHTOB, IMOOLIPSETCS 3afjaHue JIIOOBIX BOIPOCOB IO MaTepualy,
MPaKTUKYETCS WHIUBUAYalbHBIA OTBET HA BONPOCHI CTYACHTA.

Jlnist olleHKH 3HaHUN, YMEHUH U YpOBHS C(OPMHUPOBAHHOCTH KOMIETEHIIMH B IIPOIIECCE TEKYIIETO
KOHTPOJISI IPUMEHSIETCS] CCTEMa KOHTPOJISI ¥ OLIEHKU YCIIEBAEMOCTH CTYACHTOB, ITPE/ICTaBICHHAs B Ta0l.
5.1. IlpomexyrouHas aTTecTalldsg HPOBOAMTCA C HCIOJIB30BAHMEM CHUCTEMBI KOHTPOJII U OLEHKU
yCIIEBa€MOCTH CTYJEHTOB, NIPEJICTaBIEHHOMN B Tad. 5.2.
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10.2 MeToagu4yecKue YKa3aHUA AJ1S 3aHATUMI JIEeKIIMOHHOIr 0 TUIIA

JIeKUMOHHBI KypC MPEAINoNaracT CUCTEMAaTH3UPOBAHHOE W3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYeCKOro IjlaHa. B Xoje NEeKIMOHHBIX 3aHATHH pPacKpBIBAIOTCS 0a30BbIe BOMPOCHI B paMKax
KaX/10i TeMbl AUCHUILINHBI . O003HAYAIOTCS KJIIOUEBbIE aCHEKThl TE€M, a TAaK)Ke JEJIAl0TCS aKIEHThl Ha
HanOoJiee CIIOKHBIX W BAXHBIX MOJOXKEHUSAX H3Yy4aeMOro marepuaia. Marepuanbl JIEKIUN SBISIOTCS
OCHOBOM /Il TMOATOTOBKM OOYYarOIMXCAd K HPAKTUYECKMM 3aHATHSAM U BBINOJIHEHMs 3aJlaHui
CaMOCTOSITENILHONH Pa0OTBI, a TakKe K MEPONPHUATHUSAM TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U
IIPOMEXKYTOYHOM aTTECTALlMM 110 IUCLUIUIMHE.

10.3 MeToau4YeCKHE YKa3aHU AJ1A J1a60PaTOPHBIX3aHATHIA

[ToaroToBky K Kax 10 1a00paTopHOil paboTe CTYJAEHT AOJKEH HadaTh ¢ 03HAKOMIIEHUS C IUIaHOM
3aHATHUS, KOTOPBIA OTpa)kaeT CoJepKaHue NpeAoKeHHONM TeMbl. Kaxnas BblmonHeHHass paboTa ¢
0(hOpMIIEHHBIM OTUYETOM M MOJUIEKUT 3aLIUTE y IPENoaBaTes.

Ipu onieHuBaHKMYU 1a0OPATOPHBIX PAOOT yUUTHIBAETCS CIEAYIOLICE:

- KQUeCTBO  BBIMOJIHEHUS  JKCHEPUMEHTAJIbHO-TIPAKTUYECKOM 4YacTM paboTbl M CTENEHb
COOTBETCTBHSI PE3yIbTaTOB pabOTHI 3alaHHBIM TPEOOBAHUSIM;

- KauecTBO 0(hOpMIIEHUS OTYETa 110 paboTe;

- KQUY€CTBO YCTHBIX OTBETOB HAa KOHTPOJIBHBIE BOIPOCHI ITPH 3aLIUTE PAOOTHL

10.4MeToan4YecKUe YKa3aHUA AJIA IPAKTUYECKUX 3aHATUHA

[TpakTHueckue 3aHATHUA MPEACTABISAIOT COOOM JeTaln3aluio JIEKIMOHHOTO TEOPETUYECKOrO
MaTepuana, IPOBOAATCS B LEIAX 3aKpPEIUIEHUS Kypca M OXBaTbIBAlOT BCE OCHOBHBIE pPa3Jellbl.
[IpakTuueckue 3aHATHS 00ECIIEUUBAIOT:

- IPOBEPKY U YTOUHEHUE 3HAHUIL, TOJIyYEHHBIX Ha JICKLIHSIX;

- Pa3BUTHE YMEHHMI U HABBIKOB B paMKaxX MaTepUaly AUCLUIIINHBL.

[TpuBOAATCS KOHKPETHBIE METOIMYECKHE YKa3aHUS JJIsl OOYUYaromIMXCsl MO BBIMOJHEHHIO PadoT,
TpeOoBaHUs K UX O(POPMIICHHUIO, TOPSIOK CauH.

10.5 MeToauuyecKue yKa3aHHA 10 CaMOCTOSATE/IbHOM paboTe 00y4YaIuXCcsa

CamocTtosTenbpHas paboTa o0ecreurnBaeT MOArOTOBKY O0YUaIOIErocs K ayIMTOPHBIM 3aHATHSIM U
MEPOTPUSITHAM TEKYIIETO KOHTPOJS W TPOMEKYTOUHOM aTTecTalli IO HW3y4yaeMOl JIUCIHIUIMHE.
Pe3ynbTarhl 3TOM MOATOTOBKM MPOSBISIOTCS B aKTUBHOCTH OOYYaIOIIErocs Ha 3aHATHUSAX U B KauecTBE
BBITIOJITHEHHBIX TIPAKTUYECKUX 3aJJaHUN U APYTUX (HOPM TEKYIIETO KOHTPOJIS.

B mporecce camocTosTensHOM pabOTHl peKOMEHAyEeTCsl MpopaboTKa MaTepHalioB JEKIUN IO
KaXJIOM TPOWJIEHHON TeMe, a TakKe M3y4eHHWE OCHOBHOM Y4YEOHOW M CIPaBOYHO-OMOIHMOrpaduvecKoit
JUTEpaTyphl, PEACTaBICHHON B pazzaene 6.

51 BBITIOJIHEHHSI CaMOCTOSITEIbHOW padOThl MPU H3YYEHUW TUCHUILIUHBI CTYJIEHTHI MOTYT
HCIIOJIb30BaTh CIIEUATN3UPOBaHHbIE ayauTopuu (cM. Tabin. 9.1), o6opyaoBaHHe KOTOPBIX 0OecreunBaeT
noctyn yepe3 «MHTepHET» K JJIEKTPOHHON HH(POPMAIIMOHHO-00pa30BaTEIbHON Cpele WHCTUTYTa U
ANEKTPOHHOW OMOMMOTEYHOW cucTeMe, TlIe pacrmojaralTcs YydeOHble H y4eOHO-METOIUYECKUe
MaTtepuabl, KOTOPbIE MOTYT OBITh UCITOJIB30BAHBI /I CAMOCTOSITEIbHON PabOTHI.

s oOydaromuxcs mo 3a04Hoii (hopme o0yueHuUs: caMOCTOSITeNIbHAsT padoTa SBJISETCS OCHOBHBIM
BHJIOM y4€OHOU IESITeITbHOCTH.

10.6 MeToauyeckue yKa3aHus AJiA BbinoiHeHUust PI'P
(He npeAyCMOTpPEHO y4YeOHBbIM IIJIAHOM)

10.7 MeToau4YecKHe YKa3aHHUS KypCOBOro mpoeKTa/padoThbl
(He npeAyCMOTpPEHO y4YeOHBIM IIJIAHOM)

10.8MeToanYecKe YKa3aHUs N0 06ecneYeHUI0 06pa30oBaTe/IbHOrO0 nmpouecca

1. Meroauueckue peKOMEHJAIMM MO OpraHMU3aluU ayJUTOpHOM paboThl. IlpuHsATel YyeOHO-
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MetoaudyeckuM coetoM HI'TY um. P.E. Anekceesa, npotokon Ne 2 ot 22 anpens 2013 r. DneKTpOHHBIH
anpec:https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu
/metod_rekom_auditorii.PDF.

2. Meroanveckne peKOMEHIAIMU 110 OPTaHU3AIluU U TUIAHUPOBAHUIO CAMOCTOATEILHON pabOThI
CTyAeHTOB 1o aucuumuinHe. [Ipunsatel YuebHO-MmeTonnueckuM coerom HITY um. P.E. Anekceesa,
MPOTOKOJI No 2 oT 22 arnpens 2013 T. DIIEKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/meto
d_rekom_srs.PDF.

3. Yuebnoe nocobue«lIpoBenenne 3aHsATHH C TPUMEHEHUEM WHTEPAKTUBHBIX (JOPM M METOI0B
oOy4eHUS», EpmakoBa T.N., HBamkun E.I., 2013 T. DIIEeKTPOHHBIN ajzpec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/prove
denie-zanyatij-s-primeneniem-interakt.pdf.

4. YyeOnoe mnocobue«OpraHuzanus ayauTOPHOW pPabdOThl B 00pa30oBaTEIbHBIX OPraHU3AIMIX
BeIcIiero  obOpaszoBanus», MBamkun E.I'., XXykoa JLII, 2014 r. DiekTpoHHBI ajapec:
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/upravleniya/umu/docs/metod_docs_ngtu/organ
izaciya-auditornoj-raboty.pdf.
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JlonosiHeHUs1 M U3MEeHeHNs B pado4eil mporpamMMe JMCUMILINHBI
Ha 20 /20 y4. I.

YTBEPXJIAIO:
JlupexTop UHCTUTYTA:

I'ne6os B.B.

« » 20 T.

B pabouyio mporpaMMy BHOCSATCS CIEIYIOIINE U3MEHEHUS:

1)
2)
WM JIeNaeTCsl OTMETKA O HelleJIeco00pa3HOCTH BHECEHUS KaKUX-T1M00 U3MEHEHUI Ha JaHHBINA y4eOHbII
roJ
PaGouas mporpamma nepecMoTpeHa Ha 3aceJaHiH Kadeaphl, IPOTOKONI OT No
3aBenyromnuii kadeapoit
(noonucw)(@HO)
YrBepxxkaeno YMK AIIN HI'TY ,npoTtokoa ot Ne
3am. nupekropa o YP [lypeirun A.1O.
(noonucy)
CornacoBaHo:
Havaneauk YO MensHukosa O.10.
(noonucy)

(6 cnyuae, eciu usMeHeHUs Kacalomes Iumepamypbl):

3aBeayromnias OTIeJIoM OUOIUOTEKN Crapoctura O.H.

(noonucs)
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