MHUHHUCTEPCTBO OBPA3BOBAHUS 1 HAYKHM POCCUHMCKOM ®EJEPAIIMA
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YTBEPXIAIO
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YpoBeHb 00pa3oBaHus: BbIcLIee 00pa3oBaHue - MArHCTPaTypa

HampaBnenue noarotoBku / cnenuaibHOCTh: 27.04.04 YnpaBiieHue B TEXHUYECKUX CHCTEMAaX
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Kype: 1

Cemectp: 2

YueOnsrit man Habopa 2018 roma

Pacnipenenenne pabouero BpemeHu

No Bunet yaeOHOIM nesTeIbHOCTH 2 cemectp Bcero Ennauner
1 Jleknuu 16 16 4acoB
2 [IpakTrueckue 3aHATUS 16 16 4acoB
3 JlabopaTtopHbie pabOThI 16 16 4acoB
4 Bcero aynuTopHbIX 3aHATHN 48 48 4acoB
5 CamocTosiTenpHas paboTa 60 60 4acoB
6 Bcero (0e3 ax3ameHa) 108 108 JacoB
7 ITonroroska u cgada DK3aMeHa 36 36 JacoB
8 OO01mast Tpy10eMKOCTh 144 144 9acoB
4.0 4.0 3.E.

OK3aMeH: 2 ceMecTp

JOKyMEeHT MOATMCAH IPOCTO 3IEKTPOHHO MOANNCHIO
VHdbopmaius o Biagesblie:
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
nporokor Ne 11 or«11 » 5 2018 1
JINCT COI'TTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (cmeruanbHOCcTH) 27.04.04 YnpaBineHue B TEXHHYECKHX cHCTemax, yTBepkaeHHoro 30.10.2014
roja, paccMoTpeHa u onoOpeHa Ha 3acenanuu kadenapet KCYIT «  » 20 roma, mpoToO-
Koit Ne

PazpaboTuuk:
nomeHt kag. KCYII T. B. 'anmxa

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC JI. A. Koznosa
3aBeAyIOIHi BRITYCKAIOIICH Kad.

KCVYII 10. A. llypeirun
OKCIIepTHI:

mpodeccop kad. KCYII B. M. 3103pK0B
noueHt kagp. KCYII H. 0. Xabubynuna
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1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
[{ens MUCHUIIITUHBI COCTOUT B OOYYEHUHU CTYIEHTOB MaTEMaTHYECKOMY MOJCIIUPOBAHUIO, HEOOXO0-
JTUMOMY TIPU MPOCKTHUPOBAHUH U MCCIEAOBAHUN TEXHUYECKUX OOBEKTOB M TEXHOJIOTUYECKUX MPOLIECCOB
CHCTEM aBTOMATH3AIUH U YIIPABJICHUSI.

1.2. 3agaum qMCHUNINHBI
— OcBoeHHME METOJI0B MAaTeMaTHYECKOTr0 MOJICIIMPOBAHUS TEXHUUYECKMX OOBEKTOB M TEXHOJIOTH -
YECKUX MPOIIECCOB U MPOBEICHNE HA HX OCHOBE BBIUUCIUTEIHLHBIX YKCIICPUMEHTOB.

2. Mecto mucuuniaunbl B ctpykrype OIIOII

Huctumnnuna «MaTematuieckoe MoJieiupoBanrue 00beKToB U cucteM ynpasnenus» (b1.B.JIB.1.1)
OTHOCHUTCS K 070Ky | (BapuaTuBHas 4acTh).

[TpenmecTByOIMKUMU AUCUUIUIMHAMY, (POPMUPYIOIIUMH HavYalbHbIC 3HAHMS, SBISAIOTCA: ABTOMa-
TH3alUsl NPOCKTUPOBAHUS CPEACTB M CHCTEM yIpaBieHHs, lIpoeKTMpoBaHHEe MHUKpPOIPOLIECCOPHBIX MU
KOMITBIOTEPHBIX CHCTEM.

ITocnenyromyMy TUCHUIITIMHAMU SIBJIIIOTCS: VHTEIUIEKTyanbHble CUCTEMBI YIIPaBIIeHUs, MeToabl
ontuMmusanuy, [Ipengumniomnas npakTuka.

3. TpeGoBaHus K pe3yJbTATaM OCBOEHUSI JUCIUINIMHBI

[Tponiecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CICAYIOMINX KOMIIETCHIINH:

— TIK-1 cmocoGHOCTBIO (hOpMYITMPOBATh LENH, 3312491 HAYYHBIX HCCIIEOBAaHUHI B 00JIaCTH aBTO-
MaTHYE€CKOTO YIIPABJICHH, BRIOUPATh METOIBI M CPEJICTBA PEIICHUS 3a]1a4;

— IIK-2 cnocoOHOCTBIO MPUMEHSTh COBPEMEHHBIE TEOPETUYECKUE U IKCIIEPUMEHTAIBHBIE METO-
Il pa3pabOTKU MAaTeMaTHYECKUX MOJEIICH HCCIeTyeMbIX OOBEKTOB U MPOIECCOB, OTHOCSIIMXCS K TPO-
(dbeccHoHaNbHOM IEATEIBHOCTH 0 HAIPABICHHUIO TOATOTOBKU;

— TIK-4 ciocoOHOCTHIO K OpTaHM3AIlMH U MPOBEJACHUIO SKCTICPUMEHTAIBHBIX MCCICIOBAHUNA H
KOMITBIOTEPHOTO MOJICIIUPOBAHUS C IPUMEHEHHUEM COBPEMEHHBIX CPEJICTB 1 METOJIOB;

B pesynbrare u3ydeHus: IUCIUIUIMHBI 00YJarOIIUNACS JOKEH:

— 3HaTh OO0mMe MoaAXobl K aHAIN3Y U MOJICITMPOBAHUIO TEXHUYECKUX OOBEKTOB U TEXHOJIOTH -
YECKHX MPOLIECCOB

— YMeTb COCTaBIIATb MAaTEMAaTUYECKHE MOJICITH TEXHUUYECKOTO OOBEKTa MM TEXHOJOTUYECKOTO
mpoiiecca

—  BJIaJeTh HaBbIKAMU [TOCTAHOBKH U MPOBEACHUS BEIYMCIUTEILHOTO SKCIIEPUMEHTA

4. O0beM JMCHUIIMHBI M BU/IbI y4eOHOH padoThl
OO01ast TpyI0EeMKOCTb JUCHUILUINHBI cocTaBisieT 4.0 3aUueTHBIX €IMHMILIbI U IIPEJCTaBIeHa B Ta0uu -
ue 4.1.
Tabmuna 4.1 — Tpy10eMKOCTh AUCIUILUIMHBI

Bunb! yueOHOI nesTeNbHOCTH Bcero yacos CemecTpsl
2 ceMecTp
AynuTopHble 3aHATUSA (BCETO) 48 48
Jlexknuu 16 16
[IpakTnueckue 3aHATHS 16 16
JlaboparopHbie pabOTHI 16 16
CamocrosTenbHas paboTa (Bcero) 60 60
Odopmiierne 0T4eTOB 110 JTabOPaTOPHBIM paboTam 34 34
[IpopaboTka TeKIMOHHOTO MaTepHraa 8 8
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 18 18
Bcero (6e3 sx3amena) 108 108
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TToaroroBka u caada dK3aMeHa 36 36

OO6m1ast Tpy1I0€MKOCTb, 4 144 144

3auerHble EauHunb! 4.0 4.0

5. Conepxanne TUCUMIIIIMHBI

5.1. Pa3gennl AMCHHUILIAHBI K BUALI 3AaHATHHA
Paznensl MUCHUIUTAHEI ¥ BUBI 3aHATHN PUBEICHBI B Ta0mmiie S.1.
Tabmuia 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI

_ ]
2 o & a2 4 E
- o = =
: ° 0 Qo Q = g
" = 2 s g2 25
HasBanusi pa3nenoB IuCHUTLITUHBI i © o, o, o 2 &5
= 5 S S 5 O s E
= 28 &z B
= 3 6 =
2 cemectp
1 CucreMHBII aHAIU3 U 3a7a4d MaTeMa- 4 4 2 10 20 IIK-1, IIK-2,
TUYECKOT0 (KOMIbIOTEPHOT0) MOJEIUPO- I1K-4
BaHUS YIPABISIEMbIX TEXHUUYECKUX
00BEKTOB U TEXHOJIOTHYECKUX MTPOIIECCOB
2 MeTo/ibl KOMITBIOTEPHOTO MOJIETUPOBA- 2 4 4 10 20 IIK-1, T1IK-2,
HUS CUCTEM YIIPaBIICHUS TEXHUYCCKUMHU I1K-4
00BEKTaMH U TEXHOJIOTUYECKUMHU MPO-
eccamu
3 Metonbl NOCTPOEHUS MATEMAaTUYECKUX 4 4 2 21 31 IIK-1, ITIK-2,
Mozesieil 00bEKTOB U TIPOIIECCOB C [1K-4
MYIbTU(DU3NIECKUMH SHEPTeTHICCKUMU
Y MHOTOKOMITOHEHTHBIMU BELIECTBEHHbI-
MU [MOTOKaMH B CBSI3SIX
4 ITpyuHIMIBI MOAETIMPOBAHUS AITOPUT- 2 4 4 9 19 |IIK-1, IIK-2,
MOB CHUCTEM YIPABJICHUS TEXHUYECKUMU [1K-4
00BEKTaMH M TEXHOJIOTUUECKUMU TIPO-
eccamu
5 Kommuieke nporpaMm MareMaTu4ecKoro 2 0 2 5 9 [K-1, T11K-2,
MOJICITHPOBAHHS OOBEKTOB M CHCTEM [1K-4
YIPABJICHUS
6 IlpumeHeHre MaTeMaTHYECKOTO MOJIe- 2 0 2 5 9 IIK-1, ITIK-2,
JUPOBAaHMS OOBEKTOB M CHCTEM YITpaBJie- [1K-4
HUS B IPOMBIIUICHHOCTH, HAYYHBIX HC-
CJIEIOBAaHUAX M y4eOHOM Ipoliecce
Hroro 3a cemectp 16 16 16 60 108
Hroro 16 16 16 60 108
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5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)

CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.

Tabmuua 5.2 — ComepkaHue pa3AenaoB TUCIUILIKH (TI0 JICKITHSIM)

3 z§
s 5
HasBanus paznenos Coneprkanue pas3enoB JUCLUILINHEI 110 JIEKIHUAM 7 § %
o S E
=3 =
e e g
= S}
2 ceMecTp
1 CuctemHBIN aHAIM3 U | 3a71a9M UCCIEA0BaHUS B (PYHKIITMOHATIBHOTO TTPOCKTH- 4 IIK-1, ITK-
3a/1a44 MaTeMAaTUYECKOI0 | POBAHMS CUCTEM YIIPABIICHUS CJI0KHBIMHU TEXHOJIOTU- 2, [IK-4
(KOMITBFOTEPHOTO) yeckumu o0bekTaMu (CTO) ; AHaIu3 CTPYKTYPHI U
MOZEINPOBAHUS csazei CTO; cTpykTypa U 3a1a4M HHTEIIIEKTYaIbHO-
yIpaBIsieMbIX ro ynpasiienusi CTO; anropuT™Mbl HHTEIJIEKTYaIbHOTO
TEXHUYECKUX 00BeKTOB U |ynpasieHuss CTO ¢ mpuMeHeHHEeM KOMITBIOTEPHBIX
TEXHOJIOTUYECKUX MOJIeNEeH;
IIPOLIECCOB Hroro 4
2 Metonbl Merton kommoHeHTHBIX meneit (MKI); monens uHTEIN- TIK-1, ITIK-
KOMIIBIOTEPHOTO nexTyansHoU cucteMmsbl yrpasineHust CTO B ¢popmate 2, [IK-4
monenupoBanus cucteM | MKII; Meton MHOrOypOBHEBOTO KOMITBIOTEPHOTO MO-
yIpaBICHUS JEJIMPOBAHUS UHTEIJIEKTYalIbHbIX CUCTEM YyIIpaBJie-
TEXHUYECKUMU HUS CIIO)KHBIMH TEXHHYECKUMH U TEXHOJIOTUYECKUMU
00BEKTaMH U oObekTamu; HoTauus si3bika monenupoBanus CTO;
TEXHOJIOTUYECKUMHU rpaduyeckre HOTAIlUH S3bIKa MOJICIMPOBAHUS AJIr0-
npoueccaMu PUTMHUECKUX KOHCTPYKIIMIA; A3BIK IOCTPOEHUS BUP-
TyaJIbHBIX HHCTPYMEHTOB U TPUOOPOB
Hroro
3 Merons! noctpoenust | Knmaccudukarus pU3HKO-XUMHYECKUX MPOIIECCOB B IK-1, TIK-
MaTeMaTH4eCKUX CTO; ®opmanm3oBaHHOE MPEACTaBICHUE OOBEKTOB C 2, [1IK-4
Mojeneil 0ObeKTOB U HEOJHOPOIHBIMU BEKTOPHBIMU CBSI35IMH; 00001IICHHAs
MIPOLIECCOB C MOJIeJTb KOMIIOHEHTa (PU3UKO-XMMHUECKOM CHCTEMBI;
MYJIbTHPHU3NUECKUMU KJ1accu(UKaIUsl KOMIIOHEHTOB U TIOCTPOEHHUE MO/Ie-
SHEPreTUYECKUMH 1 JIe¥ XUMHKO-TexHojiornyeckux noacucrteM CTO.
MHOTOKOMIIOHEHTHBIMH | 1 4
BEIIECTBEHHBIMU
MIOTOKaMH B CBSI35X
4 ITpuHIMIBI I'pammaTrika s13bIKa MOJEIIMPOBAHUS AJITOPUTMHYE- 2 [IK-1, IIK-
MOJIETUPOBAHHUS CKUX KOHCTPYKIHif; @OopMaIn30BaHHOE 0TOOpaXKeHUE 2, [IK-4
QJITOPUTMOB CUCTEM JiepeBa BbIBOJIa MATEMATUKO-aJITOPUTMUYECKOTO BbI-
yIpaBICHUS pakeHHUs B aJITOPUTMUYECKYIO KOMIIOHEHTHYIO LIETIb
TEXHUYECKUMH (AKL); oToOpakeHne cKalsIpHbIX U BEKTOPHO-MaT-
o0beKTaMu U pUUHBIX KOHCTpYKLUH B popmar AKL]; KOMIIOHEHTHI
TEXHOJIOTUYECKUMHU MHTETpaly ¢ BHEITHUMHU allapaTHbIMU CPEICTBaMU
npoueccaMu U IPOrPaMMHBIMHA MOJTYJISIMU
Hroro
5 Kommutekc nporpamm | HazHadeHne koMIuIekca Iporpamm; CTpyKTypa 2 IK-1, TIK-
MaTeMaTH4eCKOro MHOTOYPOBHEBOTO PEIaKTOPA; aITOPUTM BBIYUCIIHU- 2, [IK-4
MOJICIINPOBAHUS TEJIBHOT'O 3KCIIEPUMEHTA HaJl MOJEIISIMU CJIOKHBIX
00BEKTOB U CUCTEM TEXHOJIOTUYECKUX 0OBEKTOB; AIITOPUTMbI UMHUTAIIH-
yIpaBICHUS OHHOT'O MOJETUPOBAHUS AITOPUTMOB yIIPABJICHMUSL.
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Htoro

6 Ilpumenenue
MaTeMaTH4eCKOro
MOJEIIMPOBaHUS

YIPABJICHUS B

00BEKTOB U CUCTEM

MPOMBIIUIEHHOCTH,
Hay4YHBIX UCCIEAOBAHUSIX | TEIBCKUX IKCIEPUMEHTOB
U y4eOHOM Mpoliecce

[TocTpoeHuE NHTEIUIEKTYaIbHBIX CUCTEM YIIPABIICHHUS
(Ha MpUMepe CHCTEMbl MUHUMH3AIHU PAcX0jia HHTU-
ourtopa npu abCOpOIMOHHON OCYIIKE PUPOTHOTO
rasa); IPHHIHIIBI IIOCTPOCHUS KOMITBIOTEPHBIX TPECHA-
’KEPOB OIIEPATOPOB-TEXHOJIOTOB; CTPYKTYpa CUCTEMBI
MOJICJTUPOBAHUS [UIS BBIIOJHEHUS] HAYYHO-UCCIIEI0Ba-

Hroro

2

TK-1, TTK-
2, TIK-4

Hroro 3a cemectp

16

5.3. Pa3zneJsibl AMCUMIVIMHBI M MEKIUCHUILUINHAPHBIE CBSI3M ¢ 00ecneYrBaloMMH (MpeablIyIHMH)

U o0ecneynBaeMbIMH (NOCJASAYOMIUMHU) JUCHUATIIMHAMHA

Paznenbl quctUIIMHB ¥ MEKIUCIUILTHHAPHBIC CBS3H C 00CCTICUMBAOIIMMU (MIPEABIAYIIMMU) U

o0ecrneynBaeMbIMH (ITOCIEAYIOMIMMHI) TUCHUTUTMHAMHU MIPEICTaBICHbI B Tabmuie 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI 1 MEKIUCIUTUIMHAPHBIC CBS3U

HaunmenoBanmue JUCHUITIINH

No pa3nenoB qaHHOM TUCHMIUIAHEL, I KOTOPBIX HEOOXOIUMO
U3yueHHe 00eCTIeUMBaIONIUX U 00eCTeYnBaeMbIX JUCIIUILTHH

1 2 3 4 5 6
[IpeamecTByromue TUCHUTITUHBI
1 ABTO
MaTH3alus MPOEKTUPOBAHUS n . N n . N
CPEJICTB U CUCTEM YIIPABJICHUS
2 IIpoexTupoBaHrE MUKPOII -
POEKTUPO € porpoueccop . . . . . N
HBIX U KOMIIBIOTEPHBIX CUCTEM
[Tocnenyromye TUCHUTIIIUHBI
1 aTennexkTyalabHble CUCTEMEI aB-
y yip + + + + + +
JIEHUSA
2 MeTtonpl oNTUMHA3ALAT
3 IIpeaauruioMHas mpakTHKa

5.4. CooTBeTcTBHE KOMIIETEHINI, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMILIMHBI, M BU/10B 3aHATHI
CootBeTcTBHE KOMIETEHUUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUMIUIMHBI, U BHUJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

THH

§ Bunwl 3ansatui

= .

5 = © e

g & ® S S @DOpMBI KOHTPOJIS

= .

z = 5 g 2

S = = O

S =

[IK-1 + + + + Jomamnaee 3aganue, OTaeT

10 MHAUBUAYaTbHOMY 3a/a-
HUIO, DKk3amMeH, OTyeT 1o
naboparopHoii paboTe,
Onpoc Ha 3ansatusx, Tect
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[1IK-2 + + + + Homamaee 3aganue, OtaeT
10 MHAUBUIYaTbHOMY 3a/a-
HUI0, DKk3amMeH, OTyeT 1o
naboparopHoii padoTe,
Onpoc Ha 3aHaTusX, Tect

I1K-4 + + + + Jomainnee 3ananue, OTyeT
110 UHIUBUAYAIbHOMY 3aj1a-
HMIO, DK3aMeH, OTYeT 1o
nabopaTopHOU padore,
Omnpoc Ha 3aHaTHX, Tect

6. UaTepakTUBHBIEC MeTOAbI U (JOPMBI OPraHU3aANNH 00yUEeHUsI
He npenycmotrpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuseneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBaHnue 1a00paTopHbIX paboT

A L =
= 2 =
Q p=a=t
Q o
< )
Ha3zBanus pa3znenos HaumeHnoBaHue 1a60paTopHbIX paboT zF &5
o S E
X g =
2 o' 2
= o
2 ceMecTp
1 Cuctemnslif ananm3 1 | Pa3zpaboTka yqeOHO-MIIJUTIOCTPATUBHBIX MOTYJIEH 2 IIK-1, TIK-
Y1 MaTeMaTHIeCKOT -
3a1a aTeMaTH4eCKOro |yr o 2, I1K-4
(KOMIIBIOTEPHOTO)
MOJIEITUPOBAHUS
YIIPaBIIIEMbIX
TEXHUYECKUX 0OBEKTOB U
TEXHOJIOTHYECKUX
MIPOLIECCOB
2 Meronpl HccenenoBannie HCTOYHMKA BTOPUYHOTO JIEKTPOIIHATA- 2 IK-1, TIK-
KOMITBIOTEPHOTO HUS 2, [1IK-4
M UPOBaHHS CUCTEM o .
OCTMPOBAHHA CHCTE ®opMHpOBaHNE MHOTOYPOBHEBOI KOMIIBIOTEPHOI MO- 2
TIpaBJIeHUS
ynup JIeTU JUIsl UCCIIEIOBAHUsI CUCTEMBI ynipaBienus "beto-
TEXHUYECKUMU
HOMeIIaJIKa Ha JIEKTPOIIPUBOJIE
00BEeKTaMH U
TEXHOJOTUYECKUMU Hroro 4
npoleccaMu
3 Meronapl noctpoeHust | Pazpa®oTka u oTiaika clieHapueB yIpaBieHHs Ha 2 IK-1, TIK-
MaTeMaTU4eCKUX KOMIIBIOTEPHBIX MOJEIAX XMMHUKO-TEXHOIOIMYECKUX 2, I1IK-4
Mojieneil 0OBEKTOB U cHCTEM
IPOLIECCOB C
ponl Hroro 2
MYJIbTU(DU3TICCKIMHU
SHEPreTUYECKUMU U
MHOT'OKOMIIOHEHTHBIMU
BEILIECTBEHHBIMU
IIOTOKaMH B CBSI35X
4 TlpyuHuMIBI Pemienue 3a1aun npoeKTUPOBAHUS TEMIO0OMEHHOTO 2 IK-1, TIK-
MOJICITTMPOBAHUS anmapara 2, [1IK-4
QJITOPUTMOB CUCTEM
OPUTMOB cHCTE Omnpenenenne TOYKU poChl ra3a IyTeM IPOBEACHUS 2
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yIpaBIeHUS

MHOTI'OBAPHUAHTHOI'O aHAJIW3a B MHOFOYpOBHeBOﬁ

TEXHUYECKUMU KOMITbIOTEPHOU MOJIENH
00BEeKTaMH U Wroro 4
TEXHOJIOTUYECKUMHU
nporeccaMu
5 Komrutekc nporpamMm @opMUpPOBaHUE MHOTOYPOBHEBOW KOMIIOHEHTHOU 2 IK-1, TIK-
MaTeMaTH4eCKOro ey MUHUMH3AIUHN pacxo/a pacxojaa MHTHoUTopa 2, [IK-4
MOJIEIUPOBAHHUS npu abCOpOIMOHHO OCYIIKE MPUPOIHOTO ra3a
00BEKTOB U CUCTEM Vroro 2
yIpaBICHUS
6 [Ipumenenue [TocTpoeHNE KOMIIBIOTEPHBIX MOJEJIEH BUPTYAIbHBIX 2 IK-1, TIK-
MaTeMaTH4eCKOro puoOpOB 2, [1IK-4
MOJIETUPOBAHUS Wroro 2
00BEKTOB U CUCTEM
YIOpPaBJICHUS B
MIPOMBINIIIEHHOCTH,
Hay4YHBIX UCCIEAOBAHMSIX
1 yuyeOHOM mpoliecce
Hroro 3a cemectp 16
8. lIpakTHYeckue 3aHATHSA (CEMUHAPHI)
HaunmeHoBaHMe MpaKTHUECKUX 3aHATUIA (CEMUHAPOB) IPUBEACHO B Tabmiie §.1.
Tabmuua 8.1 — HaumeHoBaHME PAKTUYECKUX 3aHATUHN (CEMHUHAPOB)
8 SR
= CIS
3 = 5
2 > 5
Haspanus paznenon HaumeHoBaHMe MpakTHUECKHUX 3aHATUI (CEMHHAPOB) z - &5
S S E
= o, =
2 o' g
= S
2 ceMecTp
1 CucremHsbiii anamuz | DopMUpOBaHKE U MaTeMaTUYecKasl IOCTaHOBKA 3a/1a4 4 [K-1, TIK-
3a/laud MaTeMaTHYECKOTr0 | HHTEJUIEKTYaIbHOTO YIPABICHUS CIIOKHBIMH TEXHO- 2, [IK-4
(KOMITBIOTEPHOTO) JIOTUYECKUMHU 00BEKTaAMHU
MOJICITUPOBAHUS Wroro 4
yIPaBISEMBbIX
TEXHUYECKUX 0OBEKTOB U
TEXHOJIOTUYECKHUX
MIPOIIECCOB
2 Meronpl @opMHpOBaHUE CTPYKTYP MHOIOYPOBHEBBIX KOMIIBIO- 4 IK-1, TIK-
KOMIIBIOTEPHOTO TEPHBIX MOJIeNIe CUCTEM MHTEIJIEKTYaJIbHOIO YIIpaB- 2, [1IK-4
MOJICTTUPOBAHUS CHCTEM | JICHHUS CIIOKHBIMHU TEXHOJIOTHIECKUMHU 00bEKTaMH
yIpaBIeHUS Viroro 4
TEXHUYECKUMU
00BEeKTaMH U
TEXHOJIOTUYECKUMHU
nporeccaMu
3 Metonel noctpoeHus | DopMuUpOBaHUE MOJIETIEH KOMIIOHEHTOB CIIOKHBIX 4 IIK-1, ITK-
MaTeMaTHYECKHUX TEXHOJIOTUYECKUX 0OBEKTOB C HEOHOPOIHBIMH BEK- 2, IIK-4
Mojienel 00BEKTOB U TOPHBIMU CBA3SIMHU
IIPOLIECCOB C Hroro 4

MYJIbTU(DU3NUECKIMU
SHEPTreTUYECKUMU U
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MHOTI'OKOMITIOHCHTHBIMHA
BCHIICCTBCHHBIMHU
IIOTOKaMH B CBA3AX

4 TlpuHIUIBI DopMUPOBaHUE MOJEIEN KOMIIOHEHTOB OCHOBHBIX 4 IK-1, IK-
MOJCIIMPOBAHUS onepanuii airOpUTMOB MHTEIJIEKTYaJIbHOIO YITpaBJie- 2, [1IK-4
QITOPUTMOB CUCTEM HUS CJIO)KHBIMH TEXHOJIOTHYECKIUMH 00BEKTaMU
yIpaBJICHUS
TEXHUYECKUMU
00BEeKTaMH U
TEXHOJOTUYECKUMU
nporeccaMu

Hroro 4

Hroro 3a cemectp 16

9. CamocrosiTesqibHasi padora
Bunel camocrosiTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpyeMble KOMITETEHITMH TPECTaBIECHbI B
tabmune 9.1.
Tabmuua 9.1 — Buabsl caMoCTOATENbHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN

3 =
2 =
Bunel camocTosTeIbHON & )
HasBanus paznenos z = @DopMBbI KOHTPOJISA
paboThI 2 g 2
X g =
a g
= S
2 ceMecTp
1 Cucremnsbiii anamuz 1 | IlogroroBka k nmpaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHsaTHAX, OT-
3aJlaud MaTeMaTHYECKOro |CKUM 3aHSATHUSM, CEMHHA- [K-2, YeT [0 UHIUBUAYaTbHOMY
(KOMITBIOTEPHOTO) pam I1K-4 3aganuto, OTuer o jgabdo-
MOZEIUPOBAHUS TOPHOMU Te, TecT
ACHp [IpopaboTka TeKIHOHHOTO 2 paTopHoi pabore, Tec
TIpaBJIsIEMBbIX
Yip N Matepuana
TEXHUYECKUX 0OBEKTOB U
OdopmiieHne 0T4ETOB 1O 4
TEXHOJIOTHYECKHUX
IIPOLECCOB nabopaTopHBIM paboTam
Hroro 10
2 Meronpl [ToaroroBka Kk mpaxkTu4e- 4 |IIK-1, Ompoc Ha 3ansaTusax, OT-
KOMITBIOTEPHOTO CKHM 3aHATHUSIM, CEMUHA- I1K-2, 4eT 110 UHIUBUAYaTbHOMY
MOJEIIMPOBAHUS CUCTEM | paMm [1IK-4 3aganuto, OTuer no nado-
TIPABJIEHUS aTopHou padore, Tect
Yip [TpopaboTka JIEKIMOHHOTO 2 patoproit pabore, Tec
TEXHUYECKUMU
Marepuaa
00BEKTaMU H
TeXHOIOIMUECKIMI OdopmiieHre 0TYETOB 110 4
nporeccamu nabopaTtopHbeIM paboTam
Hroro 10
3 MeTozp! NOCTPOECHHUS IToaroroBka K mpaxkTuye- 4 |IIK-1, Omnpoc Ha 3aHsaTHAX, OT-
MaTeMaTHYECKUX MOJIENEH | CKUM 3aHATHSIM, CEMUHA- [1K-2, YeT MO0 UHAWBUIYATbHOMY
00BEKTOB U MPOLIECCOB C | paM I1K-4 3aganuto, Otuer no jgabdo-
MYJTbTA(PU3NIECKUMHA TOPHOMU Te, TecT
Y u [IpopaboTka TeKIHOHHOTO 1 paTopHoi pabore, Tec
SHEPreTUYECKUMHU U
cpreTmHec MaTepuana
MHOTOKOMITOHEHTHBIMU
OdopmiieHne 0T4ETOB 1O 4
BEIIECTBEHHBIMU
MOTOKaMH B CBA3SX 11abopaTOpHBIM paboTam
OdopmieHre 0TYETOB 10 4
JabopaTopHBIM paboTam
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OdopmiteHre 0TIETOB TIO 4
JabopaTOpHBIM paboTam
OdopmiieHre 0TIETOB TIO 4
naboparopHbeIM paboTam
Hroro 21
4 TlpuHIUIBI [ToaroroBka K npaxkTu4e- [IK-1, Omnpoc Ha 3ansTHsIX, OT-
MOJEIMPOBAHUS CKHMM 3aHSTUAM, CEMHUHA- [K-2, YeT MO0 UHIUBUIYAIIbHOMY
QJITOPUTMOB CUCTEM pam [1K-4 3aganuto, OTuer no snado-
IIPABJICHUS aTopHou padore, Tect
yHpasJe [TpopaboTka JIEKIIMOHHOTO 1 patopHoii padore, Tec
TEXHUYECKUMU
MaTepuana
00BEKTaMU U
TEXHOJOTUYECKUMU OdopmiieHne 0T4ETOB 110 4
nporeccamu 1a0opaTopHBIM paboTam
Hroro
5 KoMmIuiekc nporpamm IToaroroBka K mpaxkTuye- IIK-1, Omnpoc Ha 3ansaTHAX, OT-
MaTEMATHYECKOTO CKUM 3aHSTHSIM, CEMHUHA- [1K-2, YeT N0 UHAWBUAYATbHOMY
MOJICTTUPOBAHMS OOBEKTOB | paM [1K-4 3aganuto, OTuet no nabo-
W CUCTEM yIIPaBJICHUS TOPHOM te, TecT
CHCTCM yNpaBJic [TpopaboTka JIEKITMOHHOTO 1 paTopHoii pabore, Tec
Matepuana
OdopmiieHre 0TYETOB TIO 2
naboparopHbeIM paboTam
HUtoro 5
6 Ilpumenenne [TpopaboTka JIEKITMOHHOTO | [IK-1, Ompoc Ha 3ansaTusax, OT-
MaTeMaTH4eCKOro Marepuaa [K-2, 4eT 1o 1abopaTopHoil pa-
M HPOBaHHSA 0OBEKTOB [1K-4 te, Tect
OACTpOBA 00BeKTO OdopmiteHre 0TIETOB 1O 4 6ore, Tec
Y CUCTEM yTpaBICHUS B
CHCTCM YIIpaBlic JabopaToOpHBIM paboTam
MIPOMBIIIUICHHOCTH,
HAy4YHBIX HUCCIIEIOBAHUIX Hroro 5
1 yuyeOHOM mpoliecce
Hroro 3a cemectp 60
IToaroroBka u caaya dK3a- 36 OK3aMeH
MEHa
Hroro 96
10. KypcoBasi pa6oTta (IIpoeKT)
He npenycmorpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBA€eMOCTH 00y4aroumuxcsi

11.1. baajbHbIe OLEHKH JJIS 3JIeMEHTOB KOHTPOJISI
Tabmuua 11.1 — banipHbIe OLIGHKH JUTSI JIEMEHTOB KOHTPOJISI

o o MaxkcuMaIbHBIN
o MakcuMaILHBIN MakcuMaILHBIN
DneMeHThl Y4eOHOM OaJut 3a rmepuos Bcero 3a
6amn Ha 1-yto KT ¢ | 0am 3a nepuoa
JESITENbHOCTH mexny 2KT u Ha cemMecTp
Hayana ceMectpa | mexay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
JlomaliHee 3agaHue 2 4 4 10
OTyeT N0 MHAUBUYAIIb- 10 10
HOMY 3a/IaHUIO0
10
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OtyeT no nabopaTopHOM 10 20 10 40
pabore

Tect 2 3 5 10
Hroro makcumym 3a nepu- 14 37 19 70
on

OK3aMeH 30
Hapacraromum utorom 14 51 70 100

11.2. IlepecyeT 02/1710B B OLIEHKHU 32 KOHTPOJIbHbIE TOYKHU
[Tepecuer 6a/IOB B OIICHKH 32 KOHTPOJIBHBIE TOUKH MPeIcTaBieH B Tadmmie 11.2.
Tabmuma 11.2 — Ilepecuer 6aJ10B B OIICHKH 32 KOHTPOJIbHBIE TOYKH

bannbl Ha 1aTy KOHTPOIBHON TOYKHU Orenka

> 90% ot MakcuManbHOU cyMMBbI OamoB Ha gaty KT 5

Ot 70% no 89% ot makcumasibHON cymMbl OaiioB Ha aaty KT

4
Ot 60% 10 69% OoT MakcMMaIbHON cyMMbl OaisioB Ha naty KT 3
2

< 60% oT MakcuMaabHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyet cyMMbI 02/1710B B TPAAULNOHHYIO M MEKTYHAPOIHYIO OLEHKY
[Tepecuer cymMMBI 0aJIOB B TPaIUIMOHHYIO M MEXIYHAPOAHYIO OLIEHKY TPEACTaBICH B TalOmuIle
11.3.

Tabmuua 11.3 — [lepecueT cymMbl OalIoB B TPAAUIIMOHHYIO U MEXKAYHAPOAHYIO OLIEHKY

HtoroBas cymma 0aos,

Onenka (I'OC) YUHTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)

9K3aMEH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (oTIInYHO)
85-89 B (ouens xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
0-74 D (ynoBnerBoputeabHO)
65 - 69

3 (yZIOBJIETBOPUTEIHHO) (3aYTEHO) 60 - 64 E (nocpencraenio)
2 (HeyROBICTBOPHTENSHO) (HE Hwxe 60 6aiioB F (HeynoBneTBOPUTENBHO)

3a4TEHO)

12. YueOHO-MeTOAMYecKOe U MHGOPMAIMOHHOE 00ecTieyeHue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. HMHremiekryanu3auus yrnpaBiIeHUs TEXHOJIOIMUECKUMHU IPOLECCAMU Ha YIJIEBOAOPOAHBIX Me-
cropoxxnenusx [Tekcr] : monorpadus / B. M. JImutpues [u ap.] ; ToMckuii rocynapCTBEeHHBIH YHUBEPCH -
TET CUCTEM YTIPABIICHUS U PATUOIEKTPOHUKH. - Tomck : B-Cnektp, 2012. - 212 c. (Hanuuue B Oubmmore -
ke TYCVYP - 85 5k3.)

2. CBMUII - cuctema BUPTyalIbHBIX HHCTPYMEHTOB U npubopoB [Tekcr] : monorpadus / B. M.
Hmutpues [u np.] ; MuHucTepcTBO 00pa3oBaHusi U Hayku Poccuiickoit @enepanun, ToMckuii rocynap-
CTBEHHBIM YHUBEPCUTET CUCTEM yrpaBieHus u paauosnektponuku (Tomck), Kadbenpa monenupoBanus u
cucrteMHoro aHanusa, Hayunas rpynmna "PEBUKOM". - Tomck : B-Cnektp, 2014. - 216 c. (Hanmuuyue B
oubmoteke TYCYP - 85 7k3.)

12.2. lonosiHUTeIbHAS JIUTEPATYpPa
1. PexkyppeHTHass uAEHTU(HKALMS MPOLECCOB U OOBEKTOB M €€ NPUMEHEHHE B IMOCTPOCHUU
azanTuBHbBIX cucteM ynpasieHus [Tekcr] : yuebnuk / A. E. Kapenun, A. B. Maiictpenko, A. A. Cetna-
KOB ; MuHucTepcTBO 00pa3oBanus U Hayku Poccuiickoit deneparun, TOMCKUN TOCYIapCTBEHHBIN YHH -
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BEPCUTET CUCTEM yIpaBieHUs U paauodnekTpoHuku (Tomck). - Tomck : TYCVYP, 2011. - 180 c. (nanuuue
B oubimoteke TYCVYP - 15 3k3.)

12.3. YueOHO-MeTOAUYECKHE MTOCO0OU

12.3.1. O0s3aTesibHbIE YUeOHO-MeTOAuYeCKH e MOCO0Uus

1. Marematnyeckoe U KOMIIBIOTEPHOE MOJISIIMPOBAHHE OOBEKTOB M CUCTEM yrpaBlieHUs: Meto-
TUYECKUE YKa3aHMs K MPAKTUYECKUM U JJaOOpaTOpHBIM paboTaM Ajisi CTYIEHTOB MarucTparypbl U aciu-
pantoB / Imutpues B. M., I'aamxka T. B., lllyrenkoB A. B. - 2018. 64 c. [DnekrpoHHsIi pecypc] - Pexum
noctyma: https://edu.tusur.ru/publications/7445, nata o6pamenuns: 22.05.2018.

2. MopenupoBanue cucteM: MeToaudecKe yKa3aHus 10 CaMOCTOSTeIbHOU pabote / IMuTpuen
B. M. - 2015. 17 c. [DnekTponnsIit pecypc] - Pexxum noctyma: https://edu.tusur.ru/publications/5065, nata
obpamrenusi: 22.05.2018.

12.3.2. YueOHO-MeTOAMYECKHE MIOCOOMS 1JIs1 JIMI C OTPAHMYECHHBIMH BO3MOKHOCTSIMH 3/10POBbS H
WHBAJIUI0B

Y4eOHO-MeToqMUeCKre MaTeprabl ISl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHJIOB MPEIOCTABISIOTCS B (popMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbS U BOCIIPUATHUS HH(DOPMAIIHH.

JL1s1 I ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1M1 ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe IIEKTPOHHOTO TOKYMEHTA;

- B IeyaTHou opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJIbHOI0 annapara:

- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHou (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI

1. TIpod. 6a3el nanHbIX - https:/lib.tusur.ru/ru/resursy/bazy-dannyh

2. Ilpod. 6a3a mannbIx - http://protect.gost.ru/

3. HWudopmanmonHnas cucrema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. HudopManmoHHO-aHATIUTHYECKAS cucrema Science Index PUHII -
https://elibrary.ru/defaultx.asp

5. HMudopmannonnas cucrema - http://www.tehnorma.ru/

13. MaTtepuajibHO-TEXHUYECKOe o0ecneyeHue TMCIUIINHBI U TpedyeMoe MporpaMMHoe
ol0ecrieueHmne

13.1. O0uue TpeOOBAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IPOrPAMMHOMY 00ecrie4eHnI0
AUCHHUIIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlis mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIIOBBIX M MHIWBUYaJIbHBIX KOHCYJIbTALUH, TE-
KYILEro KOHTPOJISL U MPOMEXKYTOUHON aTTeCTAlMU UCIIONb3YyeTcs yueOHasi ayIUTOpUs ¢ KOIMUECTBOM I10-
CaJI0YHBIX MeCT He MeHee 22-24, 000opyloBaHHAs JOCKOM M CTaHAApTHOH yueOHOo#l meOenbo. MMeroTes
JIEMOHCTpallMOHHOE 000pyA0BaHNUE U yUeOHO-HAITIIIHbIE TOCOOMs, 00eCcIeunBaloIIie TEeMaTHYeCKUEe Uil -
JIIOCTPALMHU 110 JIEKLIMOHHBIM pa3JieiaM JUCIUIUINHBI.

13.1.2. MaTepuaibHO-TEXHMYECKOE U IPOrPaMMHOe ofecreyeHne I NPAKTHYEeCKUX 3aHATHI

JlaGopaTopust MOIETUPOBAaHMS M CHCTEMHOTO aHaJln3a

yueOHasi ayIuTOpUs JUIsl POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS [Tl IIPOBE -
JICHUS 3aHATUH IPAKTUYESCKOTO THIIA, yaeOHast ayqUTOPHS IS TPOBEACHMS 3aHATUN JTJaOOPATOPHOTO THUIIA,
MOMEIIEHHE /ISl KYPCOBOTO MPOSKTUPOBAHUS (BBIMIOHEHUS KYPCOBBIX padoT), IOMEIICHUE ISl TIPOBEJIC-
HUS TPYNIOBBIX U MHANBUAYATbHBIX KOHCYJIbTAIIUN, IIOMEIICHUE IS MPOBEACHHS TEKYIIIETO KOHTPOJIS U
MIPOMEKYTOYHOM aTTECTALUU, TOMEIICHHE [ CAMOCTOSITEIbHON PabOThI

634034, Tomckas obnacte, . Tomck, Bepmununa ynuna, n. 74, 317 ayn.
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Ornucanmne UMEIIErocs 000PyIOBaHNUS:

- Komnwtorep (10 mt.);

- Kommuiekt cienmanuzupoBanHoi yueOHoOW Mebenu;
- Pabouee mecto npenoaBaress.

[TporpamMHOe obecrieueHue:

— Microsoft Visual Studio 2013 Professional

— Microsoft Windows 8 Professional

— Cpena mopenupoBanust MAPC

13.1.3. MaTepuaibHO-TEXHHYECKOE M IIPOrpaMMHOe olecredeHue 1JIs J1a00paTopHbIX pador

JlaGoparopusi MOIEIMPOBAHUS U CUCTEMHOT'O aHaIM3a

ydeOHast ayJUTOPUS TSI TPOBEACHUS 3aHATHHI JICKIIMOHHOTO THUIIA, ydeOHas ayAUTOPHS IS TIPOBE -
JICHUS 3aHATHH MPAKTUYECKOro TUMA, ydeOHas ayAuTOpHs Ui IPOBEICHH 3aHATHI 1a00paTOpHOTro THIIA,
MOMEIIIEHHUE /ISl KypCOBOTO NMPOEKTUPOBAHUS (BBIMIOIIHEHHS KYPCOBBIX pabOT), MOMEIICHUE ISl IPOBEIE-
HUSI TPYINIOBBIX U MHIUBUYaJIbHBIX KOHCYJbTAIU, IIOMELIEHUE JUIsl IPOBECHUS TEKYILEro KOHTPOJIS U
POMEXYTOYHOH aTTeCTalluy, MOMEIICHUE TSl CAMOCTOSTEIBEHON PabOThI

634034, Tomckas ob6macts, T. Tomck, Bepmnnuna ynuua, a. 74, 317 ayn.

Onucanune UMeroIerocs 000pyI0BaHUS:

- Komnetorep (10 mit.);

- Kommnekr cnenunanuzupoBanHol yueOHOI mebenu;

- Pabouee mecTo mpermnoaBares.

[IporpamMmMmHoe obecrnieueHue:

— MySQL Community Server

— Cpena mopenupoBanusit MAPC

13.1.4. MaTrepuajbHO-TEXHMYECKOE M IPOTPaMMHOe odecredeHue JIs CAMOCTOATEIbHOI padoThI
Jyist caMoCTOSTeNbHOM paboThl HCMONB3YIOTCA y4eOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIacchl),
PacCIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6nacTb, T. Tomck, Jlennna mpocmnexr, 1. 40, 233 ayx.;
- 634045, Tomckast obmacts, T. Tomck, yin. Kpacnoapmeiickas, 1. 146, 201 ayn.;
- 634034, Tomckast obnacTb, . Tomck, Bepmmmauna ynuna, 1. 47, 126 ayz.;
- 634034, Tomckast obmacts, r. Tomck, Bepmmanna ymuma, 1. 74, 207 ayz.

CoctaB 000pyIOBaHUSA:

- yueOHasi MeOelb;

- komnetoTepsl kinacca He Hke [I9BM INTEL Celeron D336 2.8['Tw. - 5 miT,;

- KOMOBIOTEPHI MOJKIIOUYEHBI K ceTu «/HTepHeT» U 00ecreynBaroT JAOCTYI B AIEKTPOHHYIO HH-
(hopManOHHO-00pa30BaTEIbHYIO CPEly YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OCCIICYCHUS:

- Microsoft Windows;

- OpenOftice;

- Kaspersky Endpoint Security 10 s Windows;
- 7-Zip;

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUILIHHBI VIS JIMI ¢ OTPAHHUYCHHBIMU
BO3MOKHOCTSIMH 3710POBbSI M HHBAJIU/I0B
OcBO€HUE UCLUUIUIMHBI JIMIIAMU C OTPAaHUYEHHBIMH BO3MOKHOCTSMHU 3/10POBbSl U WHBAIWJIAMU
OCYIIECTBIIICTCS C UCTIOIB30BAHUEM CPEICTB OOYUEHHUS OOIIETO U CIICIMATILHOTO HAa3HAYCHUSI.
[Tpu 3aHATHAX ¢ OOYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa MPEIyCMOTPEHO UCIIOIb30BaHHE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUUHBIX CPEJICTB U APYTUX TEXHUUYECKUX CPEACTB Mpuema/nepesa-
i yaeOHOM nH(OpMaIIMU B TOCTYIHBIX (hopMax, MOOUIBLHOM CUCTEMBI IPETOIaBaHus i1 00yJarOIINXCs
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C MHBAJUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOM CHCTEMBI. YueOHas aymuTopusi, B KOTOPOH 3aHUMAIOTCA
oOyJaromuecs: C HapylmIeHHeM Cyxa, 000pyJIoBaHa KOMIIBIOTEPHOW TEXHUKOW, ayTHOTEXHUKOH, BHJIEO-
TEXHUKOMU, SJIEKTPOHHOU JOCKOU, MYJIbTUMEAUMHON CUCTEMOM.

ITpu 3aHATHAX C OOYYAIOUIMMHUCS € HAPYLIEHUSIMH 3PEHHUSIMH IIPEIYCMOTPEHO HCIIOJIb30BAHUE B
JICKIIMOHHBIX U Y4EOHBIX ayAUTOPHUIX BO3MOKHOCTH IPOCMOTPA YAAICHHBIX 00OBEKTOB (HAIIpUMep, TEKCTa
Ha JIOCKE WJIM CJIaiiia Ha SKpaHe) IpHU MOMOIIM BUACOYBEINIUTENEH A1 KOM(POPTHOTO MIPOCMOTpA.

[Tpu 3aHATHAX ¢ O0YYaIOUIMMHCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 aNNapaTa HCIoJib-
3yI0TCA albTEepHATUBHBIE YCTPOHCTBA BBOJIA MH(OPMALIMK U IpYTHe TEXHUUECKUE CPENICTBA ITpUeMa/nepe-
naun yuyeOHOM MHpOpPMaIu B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs JUIs JIIOJeH ¢ UHBaA-
JUIHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHAAIUH 110 OPraHU3aluu U3yYeHHUs
AUCHUTLTHHBI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
s onleHKH cTernieHn C(hOPMHUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPEIUICHHBIX 32 JUCLUIUIMHON
KOMIICTCHITUI MCTIOJB3YIOTCS OLICHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3a1aHus

1. TexHuyeckue M TEXHOJIOTUYECKHUE OOBEKTHI, B KOTOPBIX HAOMIOIAIOTCS (DU3MUECKHE U XUMUYe-
CKHe MpeoOpa3oBaHre MHOTOKOMITOHEHTHBIX BEIIECTBEHHBIX TTOTOKOB HA3bIBAIOTCS

TEIUIOOHEPTETUYECKUMH CUCTEMAMU

3JIEKTPOMEXaHUYECKUMH CUCTEMAMU

M3MEPUTEIBHO-YIPABISIOIIMMU CUCTEMAaMU

XUMMKO-TEXHOJIOTUYECKUMH CUCTEMAMU

2. Kak Ha3pIBaeTcs mpoliecc pa3oueHusi 00beKTa WM CUCTEMbI Ha B3aMMOCBSI3aHHBIC 2JIEMEHTHI U
YCTAHOBKA XapakTepa CBSI3el MeXIy HUMU?

arperupoBaHue

JIEKOMITO3U U

uaeHTUuGUKaIHS

MOCTAHOBKA 33J1a4l MOJICTUPOBAHUS

3. OOBEKTHI TN CUCTEMBI, B KOTOPBIX BEAETCS HAOIIOJCHUE TOJIBKO 32 IaBICHHEM U PacX0JiOM Be-
1IECTBA OTHOCATCA K

TUJPABINYECKUM CUCTEMAM

TEIUIOBBIM CHCTEMaM

TEIUIOPHEPTrETUYECKUM CUCTEMAM

XUMHKO-TEXHOJIOTUYECKUM CUCTEMAM

4. DKCIEpUMEHT, B KOTOPOM 33/ICUCTBYIOTCSI TOTbKO MAaTEeMAaTUYECKUE H/HIU UMHUTAIIHOHHBIE MO-
JIeTIA, HOCUT Ha3BaHUE

(bU3UYECKOr0 IKCIIEPUMEHTA

MaTe€MaTHYeCKOro SKCIIEPUMEHTA

TEXHUYECKOr0 SKCIIEPUMEHTA

BBIYMCIIUTEIBHOTO SKCIIEPUMEHTA

5. YcrpoiicTBa, OCYHIECTBISIFOIINE YHEPTETUYECKUE BO3ICUCTBUS HA OOBEKT, MPOMOPIIMOHATBHEIE
CHUTHAJIaM YCTPOWCTBA YIPABJICHUS, HOCAT Ha3BaHUE

U3MEPUTEIBHBIX YCTPOUCTB

WCTIOJTHUTEIbHBIX YCTPOMCTB

YIPaBISIOLMX YCTPOUCTB

BO3MYIIAIOIINUX YCTPOMCTB

6. YcrpoicTBa, OCYIIECTBISIONINE U3MEPEHHE TEKYIIUX 3HAYCHHH HAOII0AaeMbIX MEepEeMEHHBIX,
Ha3bIBAIOTCS

U3MEPUTEIBHBIX YCTPOUCTB

WCTIOJTHUTEIbHBIX YCTPOMCTB

YIPaBISIIOLIIUX YCTPOUCTB

BO3MYIIAIOIINUX YCTPOMCTB

7. UeMy paBHAa CyMMa KOHIIEHTPALIMM BCEX BEILIECTB, HAXOMAIIUXCSA B OTHOM MHOTOKOMIIOHEHTHOM
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BELIECTBEHHOM IIOTOKE?

2

10

1

0

8. YkaxuTe Ha3BaHHE MTOTOKOBOM MEPEMEHHOMN THAPABINYECKON CBSI3U

JIaBJICHUE

TeMIiepaTypa

TEIUIOBOM MOTOK

BEILIECTBEHHBIN IMOTOK

9. Vkaxxute eAMHUIlY U3MEPEHNUS OTEHIIMAIbHON IEPEMEHHON TMIPaBIMUYECKON CBSI3U

[Tackainb

MOJIb/C

KensBuH

Jx/c

10. YkaxxuTe equHuUIly U3MEPEHUS NOTEHIIMAIBbHON MEPEMEHHON TEPMOIMHAMUYECKON CBSI3U

ITackainb

MOJIB/C

KenbBun

Jx/c

11. VkaxuTe equHULY U3MEPEHUS IOTOKOBOM IIEPEMEHHON rMIPaBIMYECKON CBSI3U

ITackainb

MOJIb/C

KensBuH

Jx/c

12. YkaxxuTe equHUIly U3MEPEHUS TOTOKOBOM MEPEMEHHON TEPMOJIUHAMUYECKON CBS3U

ITackainb

MOJIB/C

KenbBun

Jx/c

13. Ilponecc moucka 3HAYEHUN MapaMeTPOB MOJENH, IIPU KOTOPHIX OHA aJEKBATHO OIMCHIBAET
MIPOLIECCHI, MPOTEKAIOLINE B pealbHOM OObEKTE, HA3bIBACTCS

MOBBIIIICHHEM MOOMILHOCTH

MOBBIIICHHEM OBICTPOJCHCTBHUS

MOBBIIICHUEM a/ICKBaTHOCTH

MOBBIILIEHHEM HAIJISITHOCTH

14. Bun mMozpenupoBaHus, Mpearnonaraiomuil GopMupoBaHie U peleHne CUCTeMbl aaredpo-aud-
(bepeHInaIbHbIX YPaBHEHHI, COCTaBIEHHOW M3 KOMIIOHEHTHBIX U TOMOJOTMYECKUX ypaBHEHUH, Ha3bIBa-
eTcst

HaTYpPHBIM MOJEIMPOBAHUEM

MaTeMaTH4YE€CKUM MOJIETUPOBAHUEM

bu3znYeCcKUM MOJICTUPOBAHUEM

MMUTALMOHHBIM MOJIETUPOBAHUEM

15. Bua MmoaenupoBaHus, Ipyu KOTOPOM aJIrOPUTM MpeoOpa30BaHMs BXOJHBIX JaHHBIX B BHIXOJHBIE
peannus3yeTcsi HEMOCPEACTBEHHO B KOMIIOHEHTE, HAa3bIBAETCS

HaTYpPHBIM MOJEIMPOBAHUEM

MaTeMaTH4YE€CKUM MOJIETUPOBAHUEM

bu3znYeCcKUM MOJICTUPOBAHUEM

MMUTALMOHHBIM MOJIETUPOBAHUEM

16. Kak Ha3pIBaeTcs ammapaT XMMHUYECKOW MPOMBINUICHHOCTH, B KOTOPOM HAOJIOAaeTCsl TOJBKO
0OMEH TEIIOBOM 3HEPrUuei MexX 1y BYMsI TIOTOKaMH, HAXOASAIIMMUCS B )KUAKOM WM ra30Boil daze?

cernaparop

abcopOep

TEII000MEHHUK
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peaxkTop

17. Anmapar XMMHUYECKON MPOMBIIUIEHHOCTH, B KOTOPOM B 3aBUCUMOCTH OT THAPABIMYECKUX U
TEPMOJMHAMUYECKHUX XapaKTEPUCTUK MPOU3BOJMUT Pa3/ieIeHUe MHOTOKOMIIOHEHTHOTO TIOTOKA Ha ra30BYIO
U KUJIKYIO (a3bl, Ha3bIBAETCS

cenaparop

abcopbep

TEIUI00OMEHHUK

peaxkTop

18. Anmapar, B KOTOpOM HabII01aeTCsi MacCOOOMEH HEKOTOPOil KOMIOHEHTHI BEIIECTBEHHOTO I10-
TOKa MEXIy ra30BOM M KHJIKOH (ha3amMu, Ha3bIBACTCS

cenaparop

abcopbep

TEIUI00OMEHHUK

peaxkTop

19. Mozaynem KOMITIEKca MPOrpamMm, OCYIIECTBISIIOIINX HHTEPIPETAIIIO MOJICIH € TpapruecKoro
A3bIKAa B MAIIIMHHBIN SI3BIK, SIBIISETCS

TPAHCIIATOP

BBIUHCIIUTEIh

UHTEPIPETATOP

penakTop

20. Moayne KOMIUIEKCA IpOrpaMM, OOECTeYMBAIOLINN (OpMUpOBaHHE MOJENIU B TpaduuecKon
dbopme, Ha3BIBACTCS

TPAHCIIATOP

BBIUHCIIUTEIh

UHTEPIPETATOP

penakTop

14.1.2. Jxk3amMeHallMOHHbIE BONPOCHI

1. 3amaun uccien0BaHus CIOXKHBIX TEXHOJIOTHYECKUX YIIPABIIIEMBIX CUCTEM

2. 3anaun (PyHKIIMOHAJIBHOTO IPOEKTUPOBAHUS CIOKHBIX TEXHOJIOTUYECKUX YIIPABIEMbIX CUCTEM

3. @opMann30BaHHOE MIPEICTABICHHUE CI0KHON TEXHOJIOTUYECKON YIIPaBIsIEMON CUCTEMBbI

4. CTpyKTypa U KJIacCU(PUKAIUs CBA3EH yIpaBIsieMbIX TEXHOIOIMUECKHX O0BEKTOB

5. CTpyKTypa KOMIOBIOTEPHOU MOAEIN CI0KHON TEXHOJIOIMUYECKON YIPABISIEMOU CUCTEMBbI

6. AJIrOpUTM aBTOMAaTH3UPOBAHHOTO IKCIEPUMEHTA HAJl CIIOKHBIMU TEXHOJIOTUYECKUMHU YIIpaB-
JSIEMBIMU CUCTEMAMHU

7. Ha3naueHne MeTo/1a KOMIIOHEHTHBIX LIeTeil

8. OCHOBHBIE MOHATHUS METO/Ia KOMIIOHEHTHBIX LIENEN

9. MeTtoauka moCTpOCHUSI KOMITOHEHTHOM IIENU TEXHUYECKUX 0OHEKTOB

10. Anroput™ aBTOMaTHYECKOrO MIOCTPOEHUS MOJEIN KOMIIOHEHTHOM Lienn

11. AArOpuTM BBIYUCIUTEIBHOTO IKCIIEPUMEHTA

12. KomnbroTepHas MOJIENb CI0XKHON TEXHOJOTUYECKOM YIIPaBIIEMON CUCTEMBbI

13. BeruucnurenbHas MOZAEIb CI0KHON TEXHOJIOIMYECKON YIIPABIISIEMOU CUCTEMBI

14. ITpuHuun pa3neneHus ypaBHEHUN B MOJEIIN CI0KHON TEXHOJIOTMUYECKON YIIPABIIIEMOM cCUCTe-
MBI

15. MHOroypoBHeBasi KOMIIOHEHTHAsI LIENb CJIOKHOM TEXHOJIOIMUECKOM yIPaBIseMO CUCTEMBI

16. Metoauka ¢hopMHUpOBaHNS MHOTOYPOBHEBON KOMITBIOTEPHOW MOJIETH CIIOKHOW TE€XHOJIOTHYE-
CKOH yIIpaBJIsieMOU CUCTEMBI

17. 5131k MHOTOYPOBHEBOT'O KOMIIBIOTEPHOT'O MOJIEITMPOBAHHUS U €T0 MOABA3BIKI

18. I'pacnyeckue HOTAIUK A3bIKA MOACTMPOBAHUS YIPABISIEMbIX TEXHOIOTHYECKHX OOBEKTOB

19. I'paduueckue HOTALUH SI3bIKA MOAETUPOBAHUS AITOPUTMUYECKUX KOHCTPYKLUN

20. BusyanbHble KOMIIOHEHTBHI 3bIKa BUPTYAJIbHBIX HHCTPYMEHTOB U IPUOOPOB

21. ®opmanu3zoBaHHOE PEACTaBICHNE OOBEKTOB C HEOAHOPOAHBIMU BEKTOPHBIMU CBSI3SIMU

22. CTpyKTypa HEOAHOPOAHOIN BEKTOPHOM CBS3H

23. IlpaBuna KOMMyTallMd KOMIIOHEHTOB C HEOJHOPOIHBIMHU BEKTOPHBIMH CBSI3IMU

24. O60061eHHast MOJIeNb (PU3UKO-XUMHUUECKOTO KOMIIOHEHTa
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25.
26.
27.
28.
29.

30

31.
32.
33.
34.
35.

KoMnoHeHThI ThIpaBIn4ecKon MOACUCTEMbI

KoMmoHeHTBI TepMOAMHAMUYECKON MOJICUCTEMBI

KoMMNOHEHTHI Tem03HepreTUYeCKOoi MOICUCTEMbI

KoMIOHEHTHI XMMUKO-TEXHOJIOTMYECKOM ITOACUCTEMBI

Cenaparop

. Abcopbep

TermmooOMeHHUK

OrniepaTopsl A3bIKa MOJICTUPOBAHUS AITOPUTMHUIECKUX KOHCTPYKIIUHA
OnepaH/bl A3bIKa MOJICITUPOBAHUS AITOPUTMUUYECKUX KOHCTPYKILIMIA
[IpaBuna hopMHUpOBaHUST MATEMATHKO-aJITOPUTMHUIECKUX KOHCTPYKITAN
Teopema o mpeaCTaBICHUN MaTEeMAaTHKO-AITOPUTMHUUECKIX KOHCTPYKIUI B (hopMaTe aropur-

MHYCCKHNX KOMIIOHCHTHBIX ueneﬁ

36

. IIpaBuita mocTpoeHUs AepeBa BbIBOJA CUHTAKCUYECKHU IPABUWIBHBIX KOHCTPYKLUN A3BIKA MO-

JEIUPOBAHUS aJITOPUTMUUYECKUX KOHCTPYKIUI

37

. IIpaBusio ¢opmMann30BaHHOTO OTOOpa)KEHHS JE€peBa BBIBOJA MATEMAaTHUKO-AJITOPUTMHUYECKOTO

BBIPAXCHUA B AJITOPUTMHUYCCKYIO KOMIIOHCHTHYIO LICTIb

38.
39.
40.
41.
42.
43.
44.
45.
46.

Tunbl naHHbIX. ICTOUHUKN KOHCTAHT

KoMnoHEeHTHI 01epaTopoB sA3bIKa MOACINPOBAHUS AITOPUTMUUECKUX KOHCTPYKIUHI
KoMImoHEeHTHI PyHKIHI S3bIKa MOJICITUPOBAHUS aJITOPUTMUIECKUX KOHCTPYKITHI
OtobOpaxeHne BEKTOPHO-MaTPUUHBIX KOHCTPYKITHI

OTto0OpakeHre MaTeMaTUYECKUX BhIPasKEHHUH

OtobpaxxeHne arOpUTMUYECKUX KOHCTPYKITHI

[IpeacraBienue alropuTMOB PELICHUS 3a7a4 MHOTOBapHUAHTHOTO aHAIn3a

[Ipencrapienue aaropuTMOB MapaMETPUUECKON ONITUMHU3ALUU

CpencTBa conpsiKeHHUs MHOTOYPOBHEBOM KOMITBIOTEPHOM MOJENHU € peajbHBIM TEXHHUUYECKUM

(TEXHOJIOTHYECKHUM) OOBEKTOM

47
48
49
50
51
52
53
pOBaHUs
54
55
00BEKTOB
56

. CpencTBa MHTETpalliil MHOTOYPOBHEBOW KOMIIBIOTEPHOM MO/IEH ¢ 0a3aMu TaHHBIX

. KoMrioHeHTHI cpeficTB aBTOMAaTH4ECKOTr0 (POPMHUPOBAHMSI HUHTEPAKTUBHBIX OTYETHBIX (OpM

. [TpuHIMIIBI UCTIONB30BAHUS aTPUOYTHBIX CBSA3EH KOMIIOHEHTA

. MHOTrOYpOBHEBasi CTPYKTypa BUPTYaJIbHOTO NpUdOpa

. ®opMal30BaHHOE MPEICTABICHIE BUPTYATBHOTO Iprudopa

. [TocnenoBarenbHOCTH ACHCTBUI MOJIb30BaTENs IPH (OPMUPOBAHUHN BUPTYaTHLHOTO MpUOOpa

. Ha3znaueHue u cTpykTypa KOMILJIEKCA MPOrpaMM MHOTOYPOBHEBOT'O KOMITBIOTEPHOIO MOJIEIH -

. OyHKIIMM MHOTOCIIOMHOIO peaKkTopa
. IIpyHuunel pa®oThl MHTEPHIpPETAaTOpa S3bIKA MOJEIHUPOBAHMS CIIOKHBIX TEXHOJIOTHYECKHX

. Anroput™m (popMHUpOBaHHS KOMIIOHEHTHOM LIETIH HCCIEAYEMOro o0bEeKTa ¢ HEOAHOPOAHBIMU

BCKTOPHBIMU CBA3AIMU

57
58
59
60

. AJITOpUTMBI aHAIM3a KOMIIOHEHTHOW LIENHU HCCIeayeMOro 00beKTa

. [Tpuniun paGoTel HHTEPIPETATOPA SI3bIKA MOACTUPOBAHUS AITOPUTMHUUECKUX KOHCTPYKIUIA
. CTpyKTypa UHTEIJIEKTyalbHOW CUCTEMBI YIIPABICHUS TEXHUYECKUMU 00BEKTaMHI

. CTpyKTypa KOMIIBIOTEPHBIX TPEHAXKEPOB ONIEPATOPOB-TEXHOJIOTOB

14.1.3. Tembl 0IPOCOB HA 3aHATHAX

OcHoBHBbIE 33]1a4l KOMITBIOTEPHOTO MOJEIUPOBAHUS YIIPABISIEMbIX TEXHUYECKUX OOBEKTOB U TEX-
HOJIOTUYECKHUX IPOLIECCOB

[TpyHLIMIIBI TOCTPOEHUSI MAaTEMAaTHUYECKUX MOJEICH TEXHUYECKUX OOBEKTOB U TEXHOJIOIMUECKHX
IPOLIECCOB

Mertoabl mocTpoeHusi mMozenell 0ObEeKTOB € MYJIbTU(PU3NYECKUMU SHEPreTUYeCKUMU M MHOTO-
KOMITOHEHTHBIMH BEILIECTBEHHBIMM IIOTOKaMHU B CBA3SX

OcCHOBHbBIE KOMIIOHEHTHI aJITOPUTMOB (DYHKIIHOHUPOBAHUS CUCTEM YIPaJICHUS

3a1aul OCHOBHBIX MOJYJIEH TUIIOBOIO KOMIUIEKCA MPOTrpaMM MOJIEIUPOBAHUS OOBEKTOB M CHCTEM
yIpaBiIeHUS

[Tpumepbl UCIIONB30BAHUS MAaTEMaTHYECKOr0 MOJCIMPOBaHUS OOBEKTOB M CUCTEM YIPAaBJICHHUS B

CornacoBaHa Ha noptane Ne 23944 17



MMPOMBINUICHHOCTH, HAYYHBIX UCCIICAOBAHUAX U y‘-ICGHOM mnmponecce

14.1.4. Tembl HHANBUAYAJTbHBIX 32/1aHUI
Pa3paboTka MHOTOYPOBHEBOW KOMITBIOTEPHON MOJIEIM CHCTEMBbI YIPABJICHHS TEXHUYECKUM WM
TEXHOJIOTMUYECKUM O00BEKTOM

14.1.5. Tembl JOMANIHUX 3aJaHUH

DopMHUpOBaHHE MATEMaTHYECKHUX [TOCTAHOBOK 3a/1a4 MHTEJUICKTYAJIbHOTO YIIPABJICHUS CJIOKHBIMU
TEXHOJIOTHYECKUMHU OOBEKTAMU;

CuHTE3 CTPYKTYp MHOTOYPOBHEBBIX KOMIIBIOTEPHBIX MOJIEIIEH;

dopMupoBaHHE MOJIENIeH KOMIOHEHTOB CIIOKHBIX TEXHOJIOTUYECKUX 00BEKTOB C HEOTHOPOAHBIMU
BEKTOPHBIMM CBA35IMU;

DopMHUpPOBAHUE MOJIEIEN MATEMATUKO-AJITOPUTMUYECKUX BBIPAKEHUN

AHayin3 MaTeMaTH4eCKUX MOZEIEH CI0KHBIX TEXHOJOIHUECKUX 0OBEKTOB

14.1.6. Tembl 1aGopaTOpHBIX padoT

Pa3paboTka yueOHO-MIUTFOCTPATUBHBIX MOAYIIEH

HccnenoBanre MCTOUHUKA BTOPUYHOTO SJICKTPOMUTAHUS

®opMUpOBAaHUE MHOTOYPOBHEBOM KOMIBIOTEPHON MOJENH ISl UCCIIEIOBAHUSI CUCTEMBI YIIpaBJe-
Hus "beToHomenanka Ha 3JEKTPONPUBOIE

Pa3zpaboTka u oTnagka clieHapUeB YIpaBlIeHUS Ha KOMIBIOTEPHBIX MOJENSIX XHMHKO-TEXHOIOTH -
YECKUX CUCTEM

Pemenwne 3a1aun mpoeKTUPOBaHMUS TEIUIOOOMEHHOTO amnmapara

OnpeneneHne TOYKU pOChI Ta3a MyTeM MPOBEICHUS] MHOTOBAPUAHTHOTO aHAJIU3a B MHOTOYPOBHE-
BOW KOMITBIOTEPHON MOJIEININ

dopMupoBaHHE MHOTOYPOBHEBOM KOMIIOHEHTHOMW IE€MTM MUHUMM3AIIMU PACcXoja pacxoaa WHTHOM-
Topa Ipu aOCOPOLIMOHHON OCYIIIKE MPUPOAHOTO raza

[TocTpoeHre KOMITBIOTEPHBIX MOJIEJICH BUPTYAJTbHBIX PUOOPOB

14.1.7. MeTonn4eckue peKOMeHAalNHU
Onenka creneHu cpopMHUPOBAHHOCTU 3asBJICHHBIX B paboyeil mporpamMme AHUCHUIUIMHBI KOMIIE-
TEHIUI OCYILECTBIAETCS KaK B paMKax INPOMEXYTOYHOM, TaK M TEKyLIEH aTTecTalluy, B T.4. IPU cllade
HK3aMEHa, 3allluTe JabopaTOpHBIX paboT, MPOBEACHUH MPAKTUYECKUX 3aHATUH. [lopsmok oueHku ams Te-
KYIIUX BUIOB KOHTPOJISL ONpEesieTcs] B METOAMYECKUX YKa3aHUSAX I10 MPOBEACHUIO J1a00paTOpHBIX pa-
OOT, MPAaKTUYECKUX 3aHIATHI, OpraHU3aI[H CAMOCTOATEIHLHONU PabOTHI.

14.2. TpeOoBaHUS K OLIEHOYHBIM MaTePHAJIAM ISl JIUI] ¢ OTPAHUYEHHBIMH BO3MOKHOCTAMU
310POBbS1 1 HHBAJH/I0B
st it ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M HHBAIHMJIOB MPEAYCMOTPEHBI JOTIOTHH -
TEJIbHBIEC OLIEHOYHbIE MaTepPHaJIbl, IEpEUeHb KOTOPBIX yKa3aH B Tadmuie 14.
Tabmuma 14 — JlonomHUTEIFHBIC MaTepUabl OLICHUBAHUS VIS JIUI] C OFPAaHMYEHHBIMHA BO3MOXXHOCTSIMHU
3H0p0Bb$I 1 UHBAJIULI0B

Kareropuu Buapl 1OTIOTHUTENBHBIX OLIEHOYHBIX DopMBbI KOHTPOJISI U OLICHKU
o0yJaronuxcs MaTepuaioB pe3yabTaToOB 00yUEHUS

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIBHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE PAOOTHI

[IpenMy111eCTBEHHO MMCbMEHHAs
MpoBEpKa

C napyueHusMu
ciyxa

C napymenussimu | CobecesioBaHMe 10 BOIpocaM K 3a4eTy, | [IpenMyIiecTBeHHO yCTHas MPOBEpKa

3peHus ONpoC M0 TEPMHUHAM (MHIUBUYaJIbHO)
C napyueHusaMu Perenne qucTaHIIMOHHBIX TECTOB,
OIOPHO- KOHTPOJIbHBIE Pa0OThI, MUCbMEHHbIE | [IperMMyIiecTBEeHHO AUCTaHIIMOHHBIMU
JBUTATEJIBHOTO CaMOCTOSITENIbHBIE Pa0OTHI, BOMPOCHI K METOJaMH
anmapara 3a4eTy
C orpanuuenusiMu 1o | TecThl, TUCbMEHHBIE CAMOCTOSITENIbHBIE [IpenmymiecTBEHHO IPOBEPKA
o01IeMeTMIIMTHCKIM paloThl, BOTIPOCHI K 3a4eTy, METO/IaMH UCXO/Sl U3 COCTOSIHUSA
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INOKa3aHUAM KOHTPOJIbHBIC pa6OTBI, YCTHBIC OTBCThBI o6yqa10meroc;1 Ha MOMCHT ITPOBCPKU

14.3. Meroauyeckue peKOMEHIAUMHU 110 OLEHOYHBIM MATEPHAIaM JIsl JIUL C OTPAHUYEHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

Jnis nui ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAIUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUI OLIEHOUYHBIX CPEJICTB, @ UMEHHO:

- B reyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBEITHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- METO/IOM YTEHUS ACCUCTEHTOM 3a/1aHUs BCIYX;

- IIPEJOCTABICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlunam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMU 3/I0POBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOJrOTOBKY OTBETOB Ha KOHTPOJIbHBIE BOIPOCHL. [l TaKUX 00y4aroIuXcs MpeycMaTpuBaeTCsl JOCTYII -
Has popmMa mpeoCTaBICHHS OTBETOB Ha 3a/1aHUs, @ IMEHHO:

- IIUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMITBIOTEPE;

- HaOOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

[Tponienypa orneHHBaHUs pe3yIbTAaTOB OOYYEHMs JIMIl C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 3/10pO-
Bbsl M1 MHBAIHJIOB IO JUCUUIUIMHE TPEITyCMaTPUBACT MPEIOCTaBIeHne HHpopManuy B popMax, aaarnTH -
POBaHHBIX K OTPAHUYECHHUSAM HX 3A0POBbS U BOCIPUATHS HH(POpMALIUK:

JL1s1 ML ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TOKYMEHTA;

- B IIeYaTHO! (hopMe yBETMUEHHBIM HIPUPTOM.

JLst M1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Me4aTHOU opme.

JLst M1 ¢ HapyLIeHUsIMY ONIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU opme.

ITpu HEOOXOMUMOCTH TS JIUL] C OTPAaHUYEHHBIMHM BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUI0B IpOILIE-
Jypa OILICHUBAHUSI Pe3yIbTaTOB 00y4YEHUsT MOXKET MPOBOAUTHLCS B HECKOIBKO ITAIOB.
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