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PilCC.\l()TpCH&l 151 ()ﬂ()(’)pCHll Ha 3aCCJaHuM Kil(t)ﬁ,:[pbl
npotokosn Ne 3 oT « 29 » 10 2019 r
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:
npodeccop kad. KCYII T. B. 'aamka

3aBenyronmii o0ecnieunBaromeii kad.
KCVII 10. A. lllypeirun

Pabouast mporpamMmMa IUCIMITIIMHBI COIIACOBaHa ¢ (DaKyIbTETOM U BBINTycKaroueil kadeapoii:

Hexan ®BC M. B. Uepkamux
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 -

YCCKHUX NPOUCCCOB U MPOBCACHUEC HA X OCHOBEC BHIYHUCIUTCIBHBIX 3KCIICPUMEHTOB.

2. Mecto mucuuniaunbl B ctpykrype OIIOII
Huctumnuna «MutanmonHoe MoaenupoBanue o0beKToB U cucteM ympasinenus» (b1.B.JIB.2.1)
OTHOCHUTCS K 070Ky | (BapuaTuBHas 4acTh).
[TpenmiecTBYIOUMMHI AUCUUTUITMHAMH, (OPMHUPYIOIIUMU HavyajdbHbIC 3HAHMUS, SIBIAIOTCS: ABTOMa-
THU3ALHs IPOCKTUPOBAHUS CPEACTB U CUCTEM yIpaBiieHUs, NHTEIUIEKTyaIbHbIE CUCTEMBI YIIPABJICHUS.
[TocnenyromuMu qucuuIInHaMu sBIstOTCS: [IpenauninoMuas npakTuka.

3. TpeGoBaHus K pe3yJbTaTaM OCBOECHUSI JUCIHIIMHBI

[Tponecc n3yueHus: AMCUUILIMHBI HAMpaBjieH Ha (JOPMUPOBAHUE CIEAYIOMINX KOMIIETCHIINH:

— TIK-2 crmocoOHOCTRIO TPUMEHSTh COBPEMEHHBIE TEOPETUISCKUE U IKCIICPUMEHTAIBHBIE METO-
Il pa3pabOTKU MAaTeMaTHYECKUX MOJCIICH HCCIeTyeMbIX OOBEKTOB U MPOIECCOB, OTHOCSIIMXCS K TPO-
(dbeccHoHaNBHOM IEATEIBHOCTH 0 HAIPABICHHUIO TOATOTOBKU;

— TIK-4 ciocoOHOCTHIO K OpTaHM3AIlMH U MPOBEJACHUIO SKCIICPUMEHTAIBHBIX MCCICIOBAHUNA H
KOMIIbIOTEPHOTO MOJEIIUPOBAHUS C IPUMEHEHUEM COBPEMEHHBIX CPEICTB U METO/IOB ;

B pe3ynbraTe u3ydeHust JUCIUILUIMHBI 00YyYaOLUICs TOJKEH:

— 3HaTh OOIKe MOAXOAbI K aHAIHM3Y M MOJICIUPOBAHUIO TEXHUYECKUX OOBEKTOB U TEXHOJOTH -
YECKHX IMPOLIECCOB

—  YMeTb COCTaBIIATb MAaTEMAaTHYECKHE MOJICITH TEXHUUYECKOTO OOBEKTa MM TEXHOJOTUYECKOTO
npoiiecca

—  BJIaJleTh HaBBIKAMU MTOCTAHOBKH W MPOBEIACHUS BEIYMCIUTEIHLHOTO YKCIIEPUMEHTA

4. O0beM QUCHHUILIMHBI U BUABI Y4eOHOI padoThl
OO01mast TpPyI0eMKOCTh AUCIUILTHHBI cOCTaBseT 4.0 3a4eTHBIX €AWHUIIBI U MIPE/ICTABICHA B Ta0JIH -
ne 4.1.
Tabmuna 4.1 — Tpya0eMKOCTh TUCITUILTHHBI

Buasl yueOHOI gesTelbHOCTH Bcero gacos CemecTpsl
2 ceMecTp
AynuTopHbI€ 3aHATUSA (BCETO) 36 36
Jlexknuu 8 8
[IpakTuyeckue 3aHATUS 10 10
JlaboparopHbie pabOTHI 18 18
CamocTtosiTenbHas paboTa (Bcero) 108 108
Odopmiierre 0T4eTOB 110 JTabOPaTOPHBIM paboTam 40 40
[TpopaboTka JIEKIIMOHHOTO MaTepuaia 32 32
[ToaroroBka Kk MpakTUYECKUM 3aHATUAM, CEMUHApAM 36 36
Bcero (0e3 ax3amena) 144 144
OO01mas Tpy1I0eMKOCTb, 4 144 144
3auerHble EauHub! 4.0 4.0
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5. Conepxxanue 1MCUMILTHHBI

5.1. Pa3gennl IMCOUILIAHBI M BHALI 3AaHATHHA
Paznensl IuCUMIUTAHEI ¥ BUABI 3aHATHN PUBEACHBI B Ta0mmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABLI 3aHSITHI

3aaum
MaTeMaTUIECKOTO
(KOMIIBIOTEPHOTO)
MOJICITHPOBAHHUS
YIPaBIIIEMBIX

NPOEKTHUPOBAHUS CUCTEM YIPABJICHUS CIOXK-
HBIMH T€XHOJIOTUYECKUMU OOBEKTAMU
(CTO) ; Ananu3 ctpyktypsl u cBszeit CTO;
CTPYKTYpa U 3a/1a4i UHTEJJIEKTYaIbHOIO
ynpasienuss CTO; anropuT™Mbl HHTEIUIEKTY-

Bcero
yacoB | PopMHpyeMBbl
[Tpak. | JlaoO. Cam. PMHDY
HasBanus pa3nenos QUCHUTIIINHBL Jlek., q (Ge3 e
3aH., 4 | pab.,u | pab., q
9K3aMe | KOMIETEHIIUN
Ha)
2 cemectp
1 CucTeMHBIN aHAIN3 U 33Ja4d MaTeMa- 2 0 4 26 32 |1IK-2, IIK-4
TUYECKOT0 (KOMITbIOTEPHOT0) MOJEIUPO-
BaHUS YIIPABISIEMBIX TEXHHYECKHUX
00BEKTOB U TEXHOJOTUYECKUX MTPOLIECCOB
2 MeTo/1bl KOMITBIOTEPHOTO MOJICITUPOBA- 2 2 4 26 34 IIK-2, IIK-4
HUS CUCTEM YIPABICHUS TEXHUYCCKUMU
00BEKTaMH U TEXHOJIOTUYECKUMHU PO~
LeccaMu
3 MeToibl HOCTPOEHUS MAaTEMaTHYECKUX 2 4 4 28 38 IIK-2, IIK-4
MoJIeNieil 0OBEKTOB U MPOLIECCOB C
MYJIbTU(DU3NYECKUMH SHEPTeTHUECKUMU
Y MHOTOKOMITOHEHTHBIMU BEIIECTBCHHBI-
MU TIOTOKaMH B CBSI3SIX
4 TIpuHUIUIBI MOJIETMPOBAHUSI AJITOPUT- 2 4 6 28 40 |IIK-2, [IK-4
MOB CHCTEM YyTPABICHUS TEXHUYECKUMHU
00BEKTAMH B TEXHOJIOTHYSCKUMH TTPO-
LeccaMu
5 KoMriekc nporpaMm MareMaTu4ecKoro 0 0 0 0 0
MOJICIIUPOBAHUS OOBEKTOB U CUCTEM
YIpaBJICHUS
6 [IpumeHeHre MaTeEMaTHYECKOrO MOJIe- 0 0 0 0 0
JUPOBaHUS OOBEKTOB M CUCTEM yIIpaBJie-
HUS B IPOMBIIIUICHHOCTH, HAyIHBIX HC-
CJIEIOBAHUAX M y4eOHOM Ipoliecce
Hroro 3a cemectp 8 10 18 108 144
Hroro 8 10 18 108 144
5.2. Conep:kanue pa3ieioB IMCUUILIUHBI (110 JIEKIUIM)
CopeprkaHue pa3ienaoB TUCIUILINH (TIO JIEKIMSAM) IPUBEACHO B Tabmuie 5.2.
Tabmuua 5.2 — CozpeprkaHue pa3ienaoB JUCHUILIMH (110 JIEKIHSIM)
Copeprxanue pa3aenoB qucuuIuiuHel (mo | TpymoemkocTs, | @opmupyemsie
Haszsanus paznenos Aep pas AHCH ( pPYA ’ PMHPY
JICKITUSIM) q KOMITETEHITUN
2 cemectp
1 CucremHsbIi aHanu3 1 | 3a1a4u Mccae10BaHus U (QyHKIIMOHATHLHOTO 2 [1K-2, [1K-4
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TEXHHYECKUX 00BEKTOB
N TCXHOJIOTHYCCKUX

anpHoro ynpasienuss CTO ¢ npumeHeHnem
KOMIIBIOTEPHBIX MOJIEIIEH;

IIPOLIECCOB Vitoro
2 Metonbl Merton xommoneHTHbIX nienei (MKIL); nmu- IIK-2, IIK-4
KOMITBIOTEPHOTO TallMOHHAsI MOJIENIb UHTEIUIEKTYaJIbHOU CH-
MOZEIUPOBAHUS ctembl ynpasienust CTO B popmare MKI;
CUCTEM YIPaBICHUS MeToa MHOTOYpOBHEBOTO KOMIIBIOTEPHOTO
TEXHUYECKUMU MOJIETUPOBAHUS HHTEIIEKTYa IbHBIX CUCTEM
o0beKTaMu U YIPAaBIEHUS CIOKHBIMA TEXHUYECKUMU U
TEXHOJIOTUYECKUMHU TEXHOJIOTMYECKUMH 00BEKTaMU; HOTAIUS
npoueccaMu s3b1ka MozienupoBanus CTO; rpaduueckue
HOTALIMU S3bIKa UMUTAIIMOHHOTO MOJIEJIUPO-
BaHUs AJITOPUTMUUYECKUX KOHCTPYKLIUI;
A3BIK IOCTPOEHUS BUPTYyaJIbHBIX HHCTPYMEH-
TOB U IPUOOPOB
Hroro 2
3 Merozs! noctpoenust | Knaccuduxanust GpU3NKO-XUMHUECKUX MTPO- 2 [1K-2, [IK-4
MaTeMaTHYECKUX neccoB B CTO; @opMann3zoBaHHOE TIpeI-
Mojiesiell OOBEKTOB U | CTAaBJIEHHE OOBEKTOB C HEOTHOPOIHBIMU BEK-
IIPOLIECCOB C TOPHBIMH CBA3SIMU; 0000IIIEHHAs! MOJIENb
MYIbTH()U3HUECKUMHE | KOMITOHEHTa (PH3UKO-XUMHUYECKON CUCTEMBI;
JHEPreTUYECKUMH U KJIaccu(puKaIys KOMIIOHEHTOB U MIOCTpoe-
MHOTOKOMITOHEHTHBIMH | HU€ MOJIEJIEH XMMHKO-TEXHOJIOTMUYECKUX
BEIIECTBEHHLIMU noxcucteM CTO.
MIOTOKaMH B CBSI35X Wrtoro 2
4 TlpyuHUUIBI I'pammaTHKa s13b1Ka MOACIIUPOBAHUS AJITO- 2 I1K-2, [IK-4
MOZEIUPOBAHUS PUTMUYECKUX KOHCTPYKIMiL; Dopmanu3o-
AJITOPUTMOB CUCTEM BaHHOE OTOOpakeHHUE JIepeBa BbIBOJIAa MaTe-
yIpaBIeHUS MaTHKO-aJITOPUTMUYECKOTO BBIPAKEHUS B
TEXHUYECKUMU AJITOPUTMHUYECKYIO KOMIIOHEHTHYIO LIENb
00BEeKTaMH U (AKLI); oToOpaxkeHre cKalsipHBIX U BEK-
TEXHOJIOTHYECKUMHU TOPHO-MATPUYHBIX KOHCTPYKIMIA B hopmar
TpoIeccaMu AKII; KOMIOHEHTHI UHTETPAIIUH C BHEIITHU-
MU aNapaTHbIMU CPEACTBAMU U MPOTrpamMMm-
HBIMH MOJIYJISIMU
Hroro 2
Hroro 3a cemectp 8

5.3. Pa3nenbl AUCHUINIMHBI U MEKIMCIUIIIMHAPHBIE CBSI3H € 00ecneYnBaOIMMH (TPeIblyIIHMH)

U o0ecnieyBaeMbIMH (MOCJIETYIONIUMH) TUCHTUTIHHAMU

Paznensl quCHUIUIMHBL M MEXIUCHUIUIMHAPHBIE CBSI3U C 00ECIEUMBAIOIIMMHU (MIPEABIAYIIUMHU) U

obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEJICTAaBICHBI B TabuIE 5.3.

Tabmuma 5.3 — Pa3aensl IUCIMIUIMHBI U MEKIMCIUIUIMHAPHBIE CBSA3U

HanMmenoBanne qUCIAIIINH

Ne pasaciion JTAaHHOM JAUCHUIUIUHBI, JJIS1 KOTOPBIX HCO6XO)II/IMO
HN3Y4YCHUC O6CCH€‘{I/IB3.IOH_II/IX 1 00eCIIeunBacMbIX JUCHUITIINH

1 2 3 4 5 6
[IpeamecTByromue JUCHUIIINHBI
1 ABTOoMaTu3aius NpOEKTUPOBAHUS . . 4 N L N
CPENICTB U CUCTEM YIIPABJICHUS
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2 VHTennexTyaapbHble CUCTEMBI YIIpaB- n n . n . n
JIeHUs

[Tocnenyromue TUCHUIIMHBL
1 IlpenounuioMHas npakTuka + + + + + +

5.4. CooTBeTcTBHE KOMIIETEHIN I, (POPMHUPYEMBIX PH U3YYCHUHU AUCUMIIMHBI, M BU/10B 3aHATHH
CooTBeTcTBHE KOMIETEHLUH, (HOPMUPYEMBIX MpPHU H3YyYEHUH AMCLUUIUIMHBI, U BHJIOB 3aHATUN
npezcTaBiIeHo B Tabmuie 5.4.
Tabmuua 5.4 — CooTBeTCTBUE KOMIIETEHIIUH, (POPMUPYEMBIX MTPU U3YYEHUHN JUCIUIUINHBL, U BUIOB 3aHS -

TUN

Kommeren

Bunwl 3ansatui

oun Jlek.

IIpax. 3aH.

JIab. pab.

Cam. pa0.

DopMbI KOHTPOJISI

[1K-2 +

+

+

+

Jomamaee 3aganue, Otder
110 UHIUBUAYATHHOMY 3a]1a-
Huto, OTuer mo 1aboparop-
HoM pabote, Onpoc Ha 3aHs-
THax, 3a4€T, Tect

I[IK-4 +

Jomamaee 3aganue, Otuer
M0 UHIUBUAYAIBHOMY 3aj1a-
Huto, Otuet no 1aboparop-
HOI pabote, Onpoc Ha 3aHsI-
THax, 3a4u€T, Tect

6. UnTepakTBHBIE MeTOABI M OPMBI OPraHN3aLMU 00yYeHH s
He npenycmorpeno PVYII.

7. JlabopaTtopHble paGoThl
HaumenoBanue nabopaTtopHbIX padoT npuBeneHo B Tabnue 7.1.
Tabmuua 7.1 — HaumeHnoBanue 1a00paTopHbIX padboT
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TpynoeMkocTtsb, | DopmMupyembie
HasBanus pazaenos HaunmenoBanue mabopatopHbIX padoT Py ’ PMIPY
q KOMITETEHITUT
2 ceMecTp
1 Cucremusbiit ananu3 | Pa3paboTka yd4eOHO-WULTIOCTPATUBHBIX MO- 4 [1K-2, TIK-4
M 3a71a4u JyJIen
MaTeMaTH4YE€CKOro Wroro 4
(KOMIIBIOTEPHOTO)
MOJEIIUPOBAHUS
yIPaBISEMBIX
TEXHUYECKUX OOBEKTOB
Y TEXHOJIOTUYECKUX
MPOIIECCOB
2 Metonbl HccnenoBanne UCTOUHUKA BTOPUYHOIO AJIEK- 4 IIK-2, IIK-4
KOMITBIOTEPHOTO TPOIUTAHUS
MOJICITUPOBAHUS Vitoro 4
CHCTEM YTIpaBIICHUS
TEXHUYECKUMU
00BEKTaMH U
TEXHOJIOTUYECKUMHU
rporeccaMmu
3 Merozp! octpoeHus | PaspaboTka 1 oTiiajika ClIeHapHeB yIpaBiie- 4 [1K-2, [1K-4
MaTeMaTHYeCKUX HUS Ha KOMIBIOTEPHBIX MOJIENISIX XUMUKO-
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MoJieNiell 0OBLEKTOB U

TCXHOJIOTHYCCKUX CUCTEM

IPOLIECCOB C Wroro 4
MYJbTU(DU3UUECKIMHU
SHEPreTUYECKUMHU U
MHOTOKOMITOHEHTHBIMU
BEIIECTBEHHBIMU
MOTOKaMH B CBSI35X
4 TlpuHUUIBI Pemienue 3a1aun nmpoeKTUPOBAHUS TETII000- 6 [1K-2, [1K-4
MOJICIIUPOBAHUS MEHHOTO amnrmapara
JITOPUTMOB CUCTEM Vroro 6
yIpaBJICHUS
TEXHUYECKUMU
00BbEeKTaMH U
TEXHOJIOTUYECKUMHU
nporeccaMu
Hroro 3a cemectp 18
8. [IpakTHYeckue 3aHATHSA (CEMUHAPBHI)
HanmMeHnoBaHue nMpakTHUECKUX 3aHATHH (CEMHUHAPOB) MpUBeIeHO B Tabmmie 8.1.
Ta6muia 8.1 — HaumMeHoBaHUe MPaKTUYECKUX 3aHATHH (CEMHUHAPOB)
HanmenoBanue npaktnueckux 3anatuid | Tpynoemkocts, | Dopmupyemsie
HasBanus paznenos
(cemuHapoB) q KOMITCTCHITH
2 ceMecTp
2 Meronp! ®opMUPOBaHUE CTPYKTYP MHOIOYPOBHEBBIX 2 I1K-2, I[IK-4
KOMITbIOTEPHOTO KOMITbIOTEPHBIX MOJZEJIEH CUCTEM MHTEIJIeK-
MOJIEIIMPOBAHNUS TyaJIbHOTO YIPABJICHMSI CJIOKHBIMU TEXHOJIO-
CUCTEM YIPAaBJIEHUS |TUYECKUMU OOBEKTaMU
TEXHUYECKUMU Wroro 5
00BEKTaMU U
TEXHOJIOTMYECKUMHU
poueccaMu
3 Merons! noctpoenus | DopmupoBanue Mozeield KOMIOHEHTOB 4 [K-2, TIK-4
MaTeMaTUYEeCKUX CJIO’KHBIX TEXHOJIOTUYECKUX OOBEKTOB C
Mojieniell OOBEKTOB U | HEOJHOPOJHBIMU BEKTOPHBIMH CBSI3IMU
MIPOIIECCOB C Vroro 4
MYJIbTU(U3UUECKUMU
SHEPreTUYECKUMHU U
MHOTOKOMIIOHEHTHBIMU
BEIIECTBEHHBIMU
MIOTOKaMH B CBSI35X
4 [IpuHUIMIIBI dopMUpoBaHUE MOEIICH KOMIIOHEHTOB 4 I1K-2, TIK-4
MOJIEIIUPOBAHUS OCHOBHBIX OIl€palyil alrOPUTMOB UHTEILIEK-
QITOPUTMOB CUCTEM | TYaJIbHOTO YIIPABJICHUS CIOKHBIMHU TEXHOJIO-
yIpaBICHUS TMYECKUMH 00bEKTaMU
TEXHUYECKUMU Virtoro 4
00beKTaMH U
TEXHOJIOTHYECKUMHU
poueccaMu
Hroro 3a cemectp 10

9. CamocrosiTesqibHas padora

Bunasl camoctosiTenbHOM paboThl, TPYI0EMKOCTh U (hOpMUpYEMble KOMIIETEHIIUU MTPEICTABICHHI B
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Tabimue 9.1.

Tabmura 9.1 — Buasl caMoCTOSTEIBHON pabOThI, TPYAOEMKOCTh U (DOPMHUPYEMbIE KOMIIETEHITUN

Bunasl camocrositensHolt | TpynoemkocTs, | DopMupyembie
HasBanns paznenos a Py ’ PMHPY @OpMBI KOHTPOJIA
paboThI q KOMITETEHI[HA
2 ceMecTp
1 CucreMHbIi [ToaroroBka kK mpaxkTuye- 8 I1K-2, ITK-4 Ornpoc Ha 3aHATHSAX,
aHaJIU3 U 33J1a4u CKHUM 3aHSITUSIM, CEMHUHA- OTyeT no UHAUBHU-
MaTeMaTH4YeCKOro | pam TyallbHOMY 3aa-
(KOMIIBIOTEPHOTO) TTpopaGoTKa TEKIHOHHO- 8 Igmo, Oquf no6na-
M UPOBaHUS TOPHOM T
OJIeNIpOBa ro Matepuaia OopaTopHO# padore,
yIPaBISEMBIX Tect
TEXHHUECKUX OdopmiieHre OTYETOB TI0 10
06BEKTOB U JabopaTOpHBIM paboTam
TEXHOJOTMYECKUX | Ptoro 26
MPOLIECCOB
2 Metopasl [ToaroroBka kK mpakTuye- 8 IIK-2, IIK-4 Ormpoc Ha 3aHATHUSAX,
KOMIIBIOTEPHOTO CKHUM 3aHSTUSIM, CEMHUHA- OT4eT N0 UHAUBHU-
MOJEITUPOBAHUS pam TyallbHOMY 3aja-
UCTEM YIPaBICHUS HU TYET IO JIa-
CHCTCM YIIpaBlic [TpopaboTka JTeKIHOHHO- 8 5 0, O cer o 5
TEXHUICCKUMHU TOPHOM T
e ec ro Matepuana OpaTopHO# padore,
00BEKTaMU U Tect
rexuonormueckumu | OQopMIIeHHE OTYETOB 11O 10
nporeccamu JabopaTOpHBIM paboTam
Hroro 26
3 Metoab! IToaroroska K nmpaxkTuye- 10 I1K-2, [IK-4 Omnpoc Ha 3aHATHX,
MMOCTPOCHUS CKHUM 3aHSTUSM, CEMHUHA- OT4eT Mo UHIUBHU-
MaTeMaTUIEeCKUX pam yallbHOMY 3aja-
M i 0OBEKTOB HHU TYET I -
oneieit 00heKTo [TpopaboTka JEKIMOHHO- 8 5 0, O cer o 6ﬂa
U B aToOpHOI padboT
polLeccoB ¢ ro Matepuaia OpaTopHO# padore,
MYJIbTU(DU3NYIECKUM Tect
¥ SHEPreTHISCKIMH Odopmienue 0T4ETOB IO 10
" nabopaTopHBIM paboTam
MHOTOKOMIIOHEHTH | P toro 28
BIMH
BEILECTBEHHBIMU
MMOTOKAMH B CBSI3SIX
4 TlpuHUUIBI IToaroroBka K nmpaxkTu4e- 10 [1K-2, [IK-4 Omnpoc Ha 3aHATHSX,
MOJICIIUPOBAHUS CKUM 3aHATHUSM, CEMHHA- Otuet no nabopa-
QJITOPUTMOB CUCTEM | paM TOpPHOM paborte,
YHpaBIICHUA [IpopaboTka JIEKITMOHHO- 8 Tect
TEXHUIECKUMHU
© ce ro MaTepuasa
00BEKTaMH U
rexuonormueckumu | OPopMiIeHHEe 0TUETOB 1O 10
nporeccamu nabopaTopHBIM paboTam
Hroro 28
Hroro 3a cemectp 108
Hroro 108
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10. KypcoBoii npoekrt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aroumuxcst

11.1. banjbHbIe OLEHKH JJIsl 3JIEMEHTOB KOHTPOJIA
Tabmuua 11.1 — banibHble OLIEHKH JUISI 3JIEMEHTOB KOHTPOJISI

. . MaxkcumanbHbIN
. MaxkcumanbHbIN MaxkcumanbHbIN
DneMeHTHl y4eOHOU 6asu1 3a mepuon Bceero 3a
6amn Ha 1-yto KT ¢ |  Gamnn 3a mepuon
NEeITENbHOCTH mexnay 2KT u Ha ceMecTp
Hauyana cemectpa | mexnay 1KT u 2KT
KOHEIl ceMecTpa
2 cemecTp
JloMmarirHee 3aganue 5 5 5 15
Onpoc Ha 3aHATUSIX 5 5 10 20
OTyer no MHIUBUAYATb- 10 10
HOMY 3aJJaHUIO0
Otuer no nmaboparopHoit 10 20 10 40
pabote
Tect 5 5 5 15
Wroro makcumyM 3a nepu- 25 45 30 100
on
Hapacraromum ntorom 25 70 100 100
11.2. IlepecyeTt 0a/1J10B B OLICHKH 32 KOHTPOJIbHbIE TOYKH
[Tepecyet 6amIoOB B OLIEHKHU 32 KOHTPOJIBHBIE TOUKH MpeACTaBiieH B Tadymie 11.2.
Ta6muma 11.2 — IlepecueT 0ansioB B OLIEHKU 32 KOHTPOJIbHBIE TOUKH
banel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% ot MakcuManbHON cyMMbI OansioB Ha naty KT 5
Ot 70% no 89% ot makcumasbHOIM cymMmbl OaisioB Ha aaty KT 4
Ot 60% 1o 69% ot makcumasbHON cymMmbl OaiioB Ha Aaty KT 3
< 60% oT MakcuMaIbHOU cyMMBbI OaioB Ha naty KT 2

11.3. IlepecyeT cymMMBbI 0QJIJI0B B TPAAUIIMOHHYIO M MEAKTYHAPOAHYIO OLIEHKY
[TepecueT cymMmmBbl OAJIIIOB B TPAIUIIMOHHYIO U MEXIYHAPOIHYIO OIEHKY MPEICTABICH B TaOJIHUIIS
11.3.
Ta6muma 11.3 — IlepecueT cyMMbl 0aJIJI0B B TPAAMIIMOHHYIO U MEKIYHAPOIHYIO OIICHKY

Urorosas cymma 0asmios,
Onenka (I'OC) YUHUTBIBAET YCHEIIHO CAAHHBIN Onenka (ECTS)
IK3aMEH
5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85-89 B (o4enp xoporiio)
4 (xopoI10) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74 D( )
TIOBJICTBOPUTEIIHHO
3 Y ) 65 - 69 Y P
TOBJICTBOPUTEIHLHO) (3a4TEHO
Y P 60 - 64 E (mocpencTBeHHO)
2 (HEYROBIIETBOPHTENLHO) (e Huxe 60 6ammon F (HeynoBneTBOpUTENHHO)
3a4TEHO)
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12. YueOHO-MeTOAUYecKOe U MHGOPMANIMOHHOE O0ecnieYeHrue TUCIHIIINHBI

12.1. OcHoBHas1 JIMTEpaTypa
1. Pwibanes, A. H. Umutaninonnoe moaenupoBanue ACY TII [DnextpoHHbIN pecypc]: yueOHoe
nocobue / A. H. ProibaneB. — bmarosemenck : AmI'Y, 2019. — 408 c. — Pexum pnocryna:
https://e.lanbook.com/book/156433 (mara obpamenus: 21.09.2021).

12.2. lonosiHuTEIbHAS JIUTEPATYPa

1. HHremiekryanu3auus ynpaBieHUs TEXHOJIOIMUECKUMHU IPOLECCAMU Ha YIJIEBOAOPOAHBIX Me-
cropoxxnenusx [Tekcr] : monorpadus / B. M. JImutpues [u ap.] ; ToMckuii rocynapCTBEHHBIH 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 00pa3oBanusi U Hayku Poccuiickoit @enepanun, ToMckuii rocynap-
CTBEHHBIM YHUBEPCUTET CUCTEM yrpaBiieHus U paauosnektponuku (Tomck), Kadbenpa monenupoBanus u
cucrteMHoro aHanusa, Hayunas rpynmna "PEBUKOM". - Tomck : B-Cnektp, 2014. - 216 c. (Hanmuuyue B
oubmoteke TYCYP - 85 7k3.)

3. PexyppentHas uneHTHU(UKAIUS MPOIECCOB U OOBEKTOB M €€ NMPUMEHEHHE B MOCTPOCHHUHU
aJIanTUBHBIX cucTeM ynpasienus [Tekcr] : yuebnuk / A. E. Kapenun, A. B. Maiictpenko, A. A. Cerna-
KOB ; MuHHCTEpCTBO 00pazoBanms U Hayku Poccuiickoit deneparnuu, ToOMCKU rocynapCTBEHHBIN YHH -
BEPCUTET CUCTEM YIIpaBiIeHUs U paguodiekTpoHuku (Tomck). - Tomck : TYCVYP, 2011. - 180 c. (nanuuue
B ouoimotexe TYCVYP - 15 3k3.)

4. Kosnosa, O. A. OCHOBBI TEOPUH CIOKHBIX CHCTEM [ DIEKTPOHHBIN pecypc]: yueOHoe mocodbue
/ O. A. Koznoga, JI. I1. KoznoBa. — Cankr-IletepOypr : CIIOI'YT um. M.A. bonu-bpyesuua, 2016. — 92
c. — Pexxum mocryma: https://e.lanbook.com/book/180063 (nata obpamenwus: 21.09.2021).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUSH

12.3.1. O6s3aTe/ibHbIE Y4eOHO-MeTOAMYEeCKHE MOCOOUs

1. Maremarnyeckoe U KOMIBIOTEPHOE MOJETUPOBAHNE OOBEKTOB M CUCTEM YIpaBiieHUs [Dek-
TPOHHBIN pecypc]: Meronudeckre yka3aHusi K IPaKTHYECKUM U JaOOpaTOPHBIM paboTaM ISl CTYJCHTOB
MarucTparypsl u acniupanToB / [Imutpues B. M., 'anmka T. B., llytenkos A. B. - 2018. 64 ¢c. — Pexxum
noctyna: https://edu.tusur.ru/publications/7445 (nara obpamenus: 21.09.2021).

2. MogenupoBanue cucteM [DJIEKTPOHHBIM pecypc]: MeTonuueckue ykazaHUs MO CaMOCTOs-
TenpHOM  pabore /  mwmtpumes B. M. - 2015, 17 ¢ — Pexum pocryna:
https://edu.tusur.ru/publications/5065 (nara oopamenus: 21.09.2021).

12.3.2. Y4yeOHO-MeTOAMYECKHE OCOOUS ISl JIUI] C OTPAHUYEHHBIMH BO3MOKHOCTSMHU 310POBbS U
HHBAJINI0B

Y4eOHO-MeTOIMUEeCKUE MaTepHalibl Il CAMOCTOSTENIbHOM U ayAUTOPHOM paboThl 00ydaromuxcs
U3 YHCTa JIUI ¢ OTPAHHYEHHBIMA BO3MOYKHOCTSIMU 3JIOPOBBSI U WHBAIHJIOB MPEAOCTABISAIOTCS B PopMax,
aJaNTHPOBAHHBIX K OTPAHUYEHUSIM UX 3I0POBbS U BOCTIPUATHUS UHPOPMAITIH.

Jlast i1 ¢ HApyIIeHUSIMU 3PeHUst:

- B (hopMe AIIEeKTPOHHOTO TIOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPHUPTOM.

JL1st JiM1 ¢ HAapYLIeHUsIMH CJIyXa:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B IIe4aTHOU hopme.

JL1s1 711 ¢ HAapYyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO annapara:

- B (hopMe AJIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU opme.

12.4. IIpo¢peccunonaibHbie 0a3bl JaHHBIX H HH(GOPMALIMOHHBIE CIIPABOYHBIE CHCTEMbI

1. TIpod. 6a3sr nanHBIX - https://lib.tusur.ru/ru/resursy/bazy-dannyh

2. Tlpod. 6a3za nanHbIX - http://protect.gost.ru/

3. MHudopmammonnas cuctema - https://lib.tusur.ru/ru/resursy/bazy-dannyh/uis-rossiya

4. HudopManmoHHO-aHATUTHYECKAS cucremMa Science Index PUHI] -
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https://elibrary.ru/defaultx.asp
5. MHudopmammonnas cuctema - http://www.tehnorma.ru/

13. MartepuajibHO-TEXHUYECKOE o0ecnedyeHue TNUCIUILINHBI U TPpedyeMoe MporpaMMHoe
o0ecrneueHune

13.1. O0uue Tpe6OBaAHUA K MATEPUAIBLHO-TEXHUYECKOMY U IIPOrPAMMHOMY 00ecrie4eHnIo
AUCHHUILIMHBI

13.1.1. MaTepuaJbHO-TEXHHYECKOE H IPOrPaMMHoOe o0ecnedyeHne ISl JICKIIMOHHbBIX 3aHATHH
Jlns mpoBenieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaIbHBIX KOHCYJIbTALIUH, TE-
KYILEr0 KOHTPOJISL U MPOMEXKYTOUHON aTTECTALMU UCTIONb3YyeTcs yueOHasi ayTUTOpUs ¢ KOTUUECTBOM I10-
CaJIOuYHBIX MeCT He MeHee 22-24, 000pyaoBaHHAs TOCKOM U CTaHAApTHOW ydeOHO# mebenbro. Mmerores
JIEMOHCTpaIMOHHOE 000pyI0BaHNHE U yUeOHO-HAITIIIHBIE TOCOOMS, 00ecIeunBaroIie TeMaTHIeCKUe Uil-
JIIOCTPALIMHU 10 JIEKLIMOHHBIM pa3jieiaM JTUCIUIUINHBI.

13.1.2. MaTepuaJibHO-TEXHUYECKOE H MPOrPAaMMHOe o0ecrevyeHne Ui NPAKTHYeCKUX 3aHATHI

JlaGopaTopust MOIETUPOBAaHMS 1 CHCTEMHOTO aHaJIn3a

yueOHast ayIuTOpHUs JUIS POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayITUTOPHS JIsI TIPOBE -
JICHUS 3aHATUH IPAKTUYECKOTO THIIA, yaeOHast ayqUTOPHS IS TPOBEACHUSI 3aHATHH JTJaOOPAaTOPHOTO THIIA,
MOMETIEHHE /TSI KYPCOBOTO MPOSKTUPOBAHUS (BBIMIOJHEHUS KYPCOBBIX padoT), TOMEIICHHE ISl TIPOBEJIC-
HUS TPYNIOBBIX U MHANBUIYATbHBIX KOHCYJIbTAIIUN, IIOMEIICHUE VIS POBEACHUS TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHON aTTeCTaIlMH, TIOMEIICHHE T CAMOCTOSTEIIbHON paOOThI

634034, Tomckas obnacte, T. Tomck, Bepmununa ynuna, a. 74, 317 ayn.

Onucanune uMeroIerocs 000py10BaHUs:

- Komnwrorep (10 mt.);

- Kommutekt crienmanusupoBanHoi yueOHOW Mebenu;

- Pabouee mecTo npenomaBarens.

[IporpamMmHoe obecnieueHue:

— Microsoft Visual Studio 2013 Professional

— Microsoft Windows 8 Professional

— Cpena mopenupoBanust MAPC

13.1.3. MaTrepua/ibHO-TeXHUYECKOE U NIPOrPaMMHOe odecrnedyeHue sl JIadoOpaTOpHbIX padoT

Jlaboparopust MOJETUPOBAHUS U CHCTEMHOTO aHAJIH3a

yueOHas ayuTOpus JUIs IPOBEICHUS 3aHATUH JIGKIIMOHHOTO TUIA, yueOHas ayIUTOpUs JIsl IPOBE -
JICHUS 3aHSATUI MPAKTUICCKOTO THIIA, y4eOHAast ayTUTOPUS ISl IPOBEACHUS 3aHATUI 1a00paTOPHOTO THIIA,
MOMEIIEHHE AJIsi KypCOBOTO MPOEKTUPOBAHUS (BBIMOIHEHUS KYPCOBBIX padoT), IOMEIICHUE JIsl IPOBeie-
HUS TPYNIOBBIX U WHAWNBUAYAIBHBIX KOHCYJIBTAIIUHN, TOMEIICHHUE JJIsI POBEICHUS TEKYIIETO KOHTPOJIS U
MIPOMEKYTOYHON aTTeCcTaluu, IOMEIICHHE U CAMOCTOSTEIbHON paboThI

634034, Tomckas o6macts, T. Tomck, Bepmmnuna ynuua, a. 74, 317 ayn.

Ornucanue UMerIerocs 000pyI0BaHUS:

- Komnetorep (10 mit.);

- KommuiekT cnenuain3upoBaHHON yueOHOM MeOen;

- Pabouee mecTo npenoaBarens.

[IporpamMmmHoe obecrnieueHue:

— MySQL Community Server

— Cpena mopenupoBanust MAPC

13.1.4. MarepuajibHO-TeXHHYECKOE U MPOrpaMMHoOe o0ecneuyeHue 1JIsl CAMOCTOSATeJIbHOW padoThl
Jist caMOCTOSITeNNbHOM paboThl MCIONB3YIOTCA yueOHbIE ayAUTOPUU (KOMITBIOTEPHBIC KJIAcChl),
PacIOJIOKEHHBIE TI0 aJIpecaM:
- 634050, Tomckast o6macTb, T. Tomck, Jleanna mpocrexr, 1. 40, 233 ayn.;
- 634045, Tomckas obmacts, T. Tomck, yin. KpacHoapmeiickas, a. 146, 201 ayn.;
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- 634034, Tomckast obnacTb, . Tomck, Bepmmnauna ynuna, 1. 47, 126 ayn.;
- 634034, Tomckast obmacTs, T. Tomck, Bepmmanna ymuma, 1. 74, 207 aya.

CoctaB 000pyIOBaHUS:

- yueOHasi MmeOerb;

- komnetoTepsl kinacca He Hike [IDBM INTEL Celeron D336 2.8[T. - 5 miT.;

- KOMOBIOTEPHI MOJIKIIOYEeHBI K ceTu «/HTepHeT» U 00eCreYnBaroT JOCTYI B AJIEKTPOHHYIO HH-
(dhopManmOHHO-00pa30BaTEIbHYIO CPely YHUBEPCUTETA.

[Tepedens mporpaMMHOTO 0OECIICUEHUS:

- Microsoft Windows;

- OpenOftice;

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

- Google Chrome.

13.2. MaTepuajibHO-TeXHHYECKOe 0OOecredeHre TUCUMIIIMHBI JJIS JIMI C OrPAHMYEHHbIMU
BO3MOKHOCTSIMH 310POBbSI 1 HHBAJIN/10B

OcBO€HHE NUCLUIUIMHBI JIMIIAMU C OTPAHUYEHHBIMM BO3MOXKHOCTSMH 370POBbS U MHBAJIHMIAMHU
OCYILECTBIIAETCS C UCIIOIB30BAHUEM CPEICTB 00ydEeHHs OOIIETO U CHEIMaIbHOI0 Ha3HAUYCHHUS.

[Tpu 3aHATHAX ¢ 0OYYAIOLIUMUCS ¢ HAPYIIEHHSIMH CJIyXa [PEeIyCMOTPEHO UCIOIb30BaHHUE 3BYKO-
YCUJIMBAIOIIEH anmapaTypbl, MyJIbTUMEIUHHBIX CPECTB U JPYTUX TEXHUYECKHX CPEACTB MpueMa/mepena-
i yueOHOM nH(pOpMaIMU B TOCTYMHBIX (hOpMax, MOOUILHOM CUCTEMBI IPENoIaBaHus 11 00y4JaroIXcs
C MHBAJIMIHOCTHIO, TOPTATUBHONW MHIYKIITMOHHOW CUCTEMBI. YdeOHas ayTuTOPHsl, B KOTOPOU 3aHUMAIOTCS
oOyyaromyecsi ¢ HapylleHUEeM cllyxa, 000py/l0BaHa KOMIIBIOTEPHON TEXHHKOH, ayIMOTEXHHUKOH, BHUJEO-
TEXHUKOM, SJIEKTPOHHOMU JOCKOW, MYJIbTUMEAUMHON CUCTEMOM.

[Tpu 3aHATHAX C OOYUYAIOLUIUMUCS ¢ HAPYIIEHUSIMU 3PEHUSIMHM [IPEyCMOTPEHO HUCIIOJIb30BaHUE B
JICKIIMOHHBIX U y4EOHBIX ayAUTOPHAX BO3MOKHOCTH IIPOCMOTPA YAAICHHBIX 00OBEKTOB (HaIIpUMep, TEKCTa
Ha JIOCKE WM CJaif/la Ha 3KpaHe) MPU MOMOIIY BUICOYBETUUHUTENCH 7151 KOM(GOPTHOTO IPOCMOTpA.

[Tpu 3aHATHAX C 0Oy4YaIOIIMMUCS € HAPYLIEHHUSIMH OIIOPHO-ABUIaTeIbHOIO alnapara HCIOJb-
3YIOTCS aJIbTepHATHUBHBIEC YCTPOICTBA BBOAA HH(OPMAIIUU U IpYrHe TEXHUYECKHE CPe/ICTBA IprueMa/mepe-
naun yuyeOHOM MHPOpPMaIU B JOCTYIHBIX (popMax, MOOMIIBHOW CHCTEMbI OOYUEHUs UIs JIIOJCH ¢ UHBA-
JUAHOCTBIO.

14. OIIeHO‘lHLIe MaTepuajJabl  METOAUYECCKUE PEKOMEHIAUHU MO OPraHu3alluv U3yYCHUA
AUCHHUITINHBbI

14.1. Coaep:xaHue OLEHOYHBIX MATEPUAJIOB U METOANYECKUE PEKOMEH AU
I[JISI OIICHKU CTCIICHU C(i)OpMI/IpOBaHHOCTI/I n ypOBHSI OCBOCHHA SaerﬂJIeHHBIX 3a HHCHHHHHHOﬁ
KOMIICTCHITUI MCTIONIB3YIOTCS OIIEHOYHBIE MaTepUalibl B COCTABE:

14.1.1. TecToBble 3aganus

1. TexHu4yeckre U TEXHOJIOTHYECKHUE OOBEKTHI, B KOTOPHIX HAOIIOMAIOTCS (PU3NUECKUE U XUMHUYIE-
CKHe TIPpeoOpa3oBaHNue MHOTOKOMITOHEHTHBIX BEIIECTBEHHBIX MTOTOKOB HAa3bIBAIOTCS

TETJIODHEPTETHIECKUMH CHCTEMaMH

AIIEKTPOMEXAHUUECKUMHU CUCTEMAMHU

M3MEPUTETHHO-YIPABJISIONUMA CHCTEMaMU

XUMHUKO-TEXHOJIOTHYECKUMHU CUCTEMAMHU

2. Kak HaspIBaeTcs mpoliiecc pa3oueHus 00beKTa WM CUCTEMbl Ha B3aMMOCBSI3aHHBIEC DJIEMEHTHI U
YCTaHOBKA XapaKTepa CBsI3el MEKIy HUMU?

arperupoBaHue

JIEKOMIIO3U IS

UAeHTUDUKAITS

MOCTAaHOBKA 33/1a4l MOJICTTUPOBAHUS

3. OOBEKTHI WJIM CUCTEMBI, B KOTOPBIX BEJIETCs HAOIIOICHNE TOJIBKO 3a JIaBIEHUEM M PacXo0M Be-
IIECTBA OTHOCSTCS K
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TUAPABINYECKUM CUCTEMaM

TEIJIOBBIM CHCTEMaM

TEIUIOPHEPTETUUECKUM CUCTEMAaM

XUMHUKO-TEXHOJIOTHYECKUM CHCTEMAM

4. DKCTIEpUMEHT, B KOTOPOM 33/ICUCTBYIOTCSI TOJLKO MAaTEeMAaTUYECKUE H/MIIM UMHUTAIIMOHHBIC MO-
JIelM, HOCUT Ha3BaHUE

(u3uIECcKOro IKCIepuMeHTa

MaTEMaTHYECKOTrO HKCIIEPUMEHTA

TEXHUYECKOIO IKCIIEPUMEHTA

BBIYHMCIIUTEIBHOTO SKCIIEPUMEHTA

5. Ycrpo#icTBa, OCYIIECTBISIFONINE YHEPTETUYECKHAE BO3ICUCTBUS HA OOBEKT, MPOTIOPIIMOHATBHEIE
CUTHaJIaM YCTPOMCTBA YIIPABIICHNUs, HOCSAT Ha3BaHUE

M3MEPUTETbHBIX YCTPOUCTB

VCIIOJIHUTEIIbHBIX YCTPOUCTB

YIPABJISIOIIUX YCTPOUCTB

BO3MYIIAOIINUX YCTPOMCTB

6. YcrpoiicTBa, OCYIIECTBIAIONINE M3MEPEHUE TEKYIIMX 3HAYCHUH HAOII0aeMbIX MEPEMEHHBIX,
Ha3bIBAKOTCS

M3MEPUTETbHBIX YCTPOUCTB

VCIIOJIHUTEIIbHBIX YCTPOUCTB

YIPABJISIOLIIUX YCTPOUCTB

BO3MYIIAOIINUX YCTPOMCTB

7. UeMy paBHa CyMMa KOHLIEHTPALMH BCEX BEIIECTB, HAXOIALIMXCS B OJHOM MHOTOKOMIIOHEHTHOM
BEILECTBEHHOM ITOTOKE?

2

10

1

0

8. Ykaxure Ha3BaHUE IIOTOKOBOW NIEPEMEHHOM T'MAPaBINYECKOM CBSI3U

JIaBJICHUE

TeMIiepaTtypa

TEIJIOBOM IMOTOK

BEILIECTBEHHBIN MOTOK

9. VkaxuTe eqMHUILy U3MEPEHHS TOTCHIMATIbHOM NEPEMEHHON THIPaBINYECKON CBSI3U

ITackainb

MOJIB/C

KenbBun

Jx/c

10. YkakuTe enuHuIly U3MEepEHUs OTEHIMAIBHOM IEpEMEHHON TEPMOIMHAMUYECKOH CBSI3U

[Tackainb

MOJIB/C

KensBuH

Jx/c

11. Ykaxxute enMHUIlY U3MEPEHUS TIOTOKOBOW MEPEMEHHON TMPABINYECKON CBSI3U

ITackainb

MOJIB/C

KenbBun

Jx/c

12. Ykaxkute eIuHuIly U3MEpPEHUS IOTOKOBOM IEPEMEHHON TEPMOIMHAMUYECKOM CBSI3U

ITackainb

MOJIB/C

KensBuH

Jx/c

13. Tlpouecc moucka 3HAYEHU MapamMeTpPOB MOJEIH, IPU KOTOPHIX OHA AJEKBAaTHO OIHCHIBAET

CornacoeaHa Ha noprane Ne 52063 13



MIPOIIECCHI, MPOTEKAIOIINE B PEATbHOM O0BEKTE, HA3bIBACTCS

MOBBIIIEHUEM MOOMILHOCTH

MOBBIIIICHHEM OBICTPOJICHCTBHSI

MOBBIIICHUEM aJIeKBaTHOCTHU

MOBBIIIICHUEM HATTISAHOCTH

14. Bun MomenupoBaHus, Tpeanoaraomuid (OpMUPOBaHUE U PEIICHUE CHUCTEMBI anreOpo-nud-
(bepeHInaTbHBIX YPaBHEHHIA, COCTABICHHOW M3 KOMIIOHCHTHBIX U TOMOJOTHYECKUX ypaBHEHUH, Ha3bIBa-
eTcst

HATYPHBIM MOJICTTUPOBAHUEM

MaTeMaTH4YeCKUM MOJAETUPOBAHUEM

(bU3NIECKUM MOJICITUPOBAHUEM

MMUTAIMOHHBIM MOJIETUPOBAHUEM

15. Bug MmopenupoBaHus, Mpyu KOTOPOM aJITOPUTM MpeoOpa30BaHMs BXOTHBIX JaHHBIX B BEIXOHBIC
peanusyeTcsi HeMOCPEeICTBEHHO B KOMIIOHEHTE, HAa3bIBACTCS

HATYPHBIM MOJICTUPOBAHUEM

MaTeMaTH4YeCKUM MOJAETUPOBAHUEM

(bU3NIECKUM MOJICTUPOBAHUEM

MMUTAIMOHHBIM MOJIETUPOBAaHUEM

16. Kak Ha3pIBaeTcs anmapaT XMMHUYECKOW MPOMBINUIEHHOCTH, B KOTOPOM HaOMIOAAaeTCsl TOIBKO
0OMEH TETTOBOM SHEpPTUeH MEX Ty ABYMS MIOTOKaAMU, HAXOSITUMHUCS B KUJIKOW WK Ta30BOM (aze?

cenaparop

abcopbep

TEIUI00OMEHHUK

peaxkTop

17. AnnapaT XMMHYECKOW MPOMBIIIECHHOCTH, B KOTOPOM B 3aBUCHMOCTH OT THJPABIMYECKHUX U
TEPMOANHAMUYECKUX XapaKTEPUCTHK MPOU3ZBOAUT pa3zesieHue MHOTOKOMIIOHEHTHOTO TIOTOKA Ha ra30BYIO
Y JKUAKYIO (ha3bl, HA3bIBACTCS

cenaparop

abcopOep

TEII000MEHHUK

peaxTop

18. Anmapar, B KOTOpOM HaOII0aeTCsI MacCOOOMEH HEKOTOPOW KOMITOHEHTHI BEIIECTBEHHOTO T0-
TOKa MEX]y T'a30BOM U KUIKOH (pa3zamu, Ha3bIBaCTCA

cenaparop

abcopOep

TEII000MEHHUK

peaxTop

19. Moaynem KoMILIeKca MpOTrpaMM, OCYIIECTBIISIONINX HHTEPIPETAIUIO MOJIETH C TpadruuecKoro
SI3bIKA B MAIIIMHHBIN SI3BIK, SIBIISICTCS

TPaHCIATOP

BBIUHCITUTEIh

UHTEPIIPETaTop

penakTop

20. Monmyns KOMIUIEKCa MporpamMM, OOeCTeUMBarONINi (HOPMHUPOBAHUE MOJCIH B TpaQUIECKOM
dbopme, Ha3BIBaETCS

TPaHCIATOP

BBIUHCITUTEIh

UHTEPIIPETaTop

penakTop

14.1.2. Tembl HHANBHUAYAJTBbHBIX 32/1aHUI
Pa3paboTka MHOTOYPOBHEBOW KOMITBIOTEPHON MOJIEIM CHCTEMBI YIPABJICHHUS TEXHUYECKUM WIIH
TEXHOJIOTMUYECKUM O00BEKTOM

14.1.3. Tembl JOMALIHUX 3aJaHUH
dopmupoBaHUE MaTEMaTHYECKHUX MMOCTAHOBOK 3a/1a4 MHTE/UICKTYAJIbHOTO YIIPABJICHHUS CJIOKHBIMU
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TEXHOJIOTHYECKUMHU OOBEKTAMU;

CuHTE3 CTPYKTYp MHOTOYPOBHEBBIX KOMIIBIOTEPHBIX MOJIEIIEH;

dopMupoBaHHE MOJIENIeH KOMIOHEHTOB CIIOKHBIX TEXHOJIOTHYECKUX 0OBEKTOB C HEOTHOPOAHBIMU
BEKTOPHBIMH CBA35IMU;

DopMUpPOBAHUE MOJIEIEH MATEMATUKO-AJITOPUTMUYECKUX BBIPAKEHUM

AHain3 MaTeMaTH4eCKUX MOZAEIEH CI0KHBIX TEXHOJOITMUECKUX 0OBEKTOB

14.1.4. 3auér

1. 3amaun uccien0BaHus CIOXKHBIX TEXHOJIOTHYECKUX YIIPABIIIEMBIX CUCTEM

2. 3anaun (PyHKIIMOHAIBHOTO IPOEKTUPOBAHUS CIOXKHBIX TEXHOJIOTUYECKUX YIIPABIIEMbIX CUCTEM

3. @opMann30BaHHOE MPEICTABICHHUE CI0KHON TEXHOJIOTUYECKON YIIPaBIISIEMON CUCTEMBbI

4. CTpyKTypa U KJIacCU(PUKALUs CBSI3EH yIpaBIsieMbIX TEXHOIOIMUECKHX 00BEKTOB

5. CTpyKTypa KOMIOBIOTEPHOU MOAEIHN CI0KHON TEXHOJIOTMUECKON YIPABISIEMOU CUCTEMBbI

6. AJIropuT™M aBTOMAaTH3UPOBAHHOTO IKCIEPUMEHTA HAJl CIIOKHBIMU TEXHOJIOTUYECKUMHU YIIpaB-
JSIEMBIMU CUCTEMAMHU

7. Ha3HaueHne MeTo/1a KOMIIOHEHTHBIX LIeTei

8. OCHOBHBIE MOHATHUS METO/Ia KOMIIOHEHTHBIX LIENEN

9. MeTtoauka moCTpOCHUSI KOMITOHEHTHOM IIENU TEXHUYECKUX 0OBEKTOB

10. Anroput™ aBTOMaTHYECKOrO MIOCTPOEHHUS MOJEIN KOMIIOHEHTHOM Lienn

11. AArOpuTM BBIYUCIUTEIBHOTO IKCIIEPUMEHTA

12. KomnbroTepHas MOJIENb CI0XKHON TEXHOJOTUYECKOM YIIPaBIIEMON CUCTEMBbI

13. BeruucnurenbHass MOZAEIb CI0KHON TEXHOJIOIMYECKON YIIPABIISIEMOU CUCTEMBI

14. ITpuHuMn pa3feneHus ypaBHEHUH B MOJEIN CI0XKHON TEXHOJIOTMUYECKOW YIIPABIIIEMOM CUCTe-
MBI

15. MHOroypoBHEBasi KOMIIOHEHTHAs LIENb CJIOKHOM TEXHOJIOIMUECKOM yIPaBIsieMON CUCTEMBI

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

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

18. I'pacnueckue 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 HEOAHOPOAHBIMHU BEKTOPHBIMU CBSI3SIMU

22. CTpyKTypa HEOAHOPOAHOIN BEKTOPHOM CBS3H

23. IlpaBuna KOMMyTallMd KOMIIOHEHTOB C HEOJAHOPOIHBIMHU BEKTOPHBIMH CBSI3IMU

24. O60061eHHast MOJIeNb (PU3UKO-XUMHUYECKOTO KOMIIOHEHTa

25. KOMIIOHEHTBI THIPABINYECKON MOJCUCTEMBI

26. KOMIIOHEHTBI TEPMOAMHAMUYECKON TIOJCUCTEMBI

2’7. KOMIIOHEHTHI TEIUIOIHEPTETHYECKON TIOJICUCTEMBI

28. KOMIIOHEHTBI XUMHUKO-TEXHOJIOTNYECKON TIOJCUCTEMBI

29. Cenaparop

30. Abcopbep

31. TertooOMeHHUK

32. Onepatopsl s13bIKa MOAEIUPOBAHUS AIITOPUTMUUYECKUX KOHCTPYKLIUN

33. Onepanbl s3bIKa MOAETUPOBAHUS AJITOPUTMUYECKUX KOHCTPYKLIUN

34. IlpaBuna popMupoBaHUs MaTEeMaTUKO-AITOPUTMHUECKUX KOHCTPYKLUI

35. Teopema o npeacTaBIeHUN MaTEMaTHUKO-AITOPUTMUYECKUX KOHCTPYKIMH B (hopMaTe ajaropur-
MUYECKUX KOMIIOHEHTHBIX LIETIEH

36. IlpaBuia nmocTpoeHus JAepeBa BbIBOJAa CUHTAKCUYECKU MPABWIBHBIX KOHCTPYKIMH A3bIKa MO-
JEIMPOBAHUS AJITOPUTMUYECKUX KOHCTPYKIUI

37. IlpaBmiio GopMaIM30BaHHOTO OTOOPaKEHHSI JIepeBa BBIBOJA MAaTEMATHKO-aJTOPUTMHUYECKOTO
BBIPAKEHMSI B AITOPUTMUYECKYHO0 KOMIIOHEHTHYIO LIETIb

38. Tunbl faHHbBIX. ICTOYUHUKN KOHCTAHT

39. KoMIOHEHTBI ONIEpaTOPOB s3bIKa MOJIEIIMPOBAHUS aJITOPUTMUYECKUX KOHCTPYKIUI

40. KoMnioHeHTbI pYHKUUHN S3bIKa MOJEIMPOBAHUS AITOPUTMHUUECKUX KOHCTPYKIIMMA

41. OroOpakeHne BEKTOPHO-MAaTPUUHbBIX KOHCTPYKIIUH
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42. Oro0pakeHne MaTeMaTHUECKUX BBIPAKESHUH

43. OtobpakeHne aNrOPUTMHICCKUX KOHCTPYKITUI

44. IlpencraBieHye alropuTMOB PELICHUS 33/1ad MHOTOBAPUAHTHOI'O aHAIN3a

45. IlpeacraBieHne aITOPUTMOB MTapaMETPUIECKONH ONTUMHU3ALINH

46. CpenctBa cONpsyKEHUs] MHOTOYPOBHEBON KOMITBIOTEPHONW MOJIENM C peabHbIM TEXHUYECKUM
(TEXHOJIOTHYECKHUM) OOBEKTOM

47. CpeactBa HHTETrpallii MHOTOYPOBHEBOM KOMITBIOTEPHOM MOJIeNn ¢ 6a3aMH JaHHBIX

48. KOMIIOHEHTHI CpeICTB aBTOMAaTHUECKOro (pOpMHUPOBAHUSI UHTEPAKTUBHBIX OTYETHBIX (OpM

49. IIpUHIHMITBI UCTIONB30BAaHMSI aTPUOYTHBIX CBSI3€H KOMIIOHEHTA

50. MHOTOYpOBHEBas CTPYKTYpa BUPTYyaJIbHOTO TTpHOOpa

51. ®opmann30BaHHOE MPEACTABICHUE BUPTYaIbHOTO Ipudopa

52. TlocnenoBaTeIbHOCTD JICHCTBHUM MOIB30BATEINS MPU (HOPMUPOBAHUH BUPTYAJTILHOTO TpHOOpa

53. Ha3HaueHue U CTpyKTypa KOMIUIEKCA IIPOrpaMM MHOTOYpOBHEBOT'O KOMIIBIOTEPHOIO MOJEIH-
poBaHus

54. ®yHKIIMU MHOTOCIOWHOTO pelaKkTopa

55. IlpuHuumnel pabOThl WMHTEPIIPETaTOpa SI3bIKA MOJEIUPOBAHUS CIOXKHBIX TEXHOJIOTUYECKUX
00BEKTOB

56. Anroput™ (HOpMHpPOBaHUS KOMIIOHEHTHOW IIEMU HMCCIIEIYeMOT0 OOBEKTa ¢ HEOIHOPOIHBIMU
BEKTOPHBIMHU CBS35IMU

57. AnropuT™MBI aHATM3a KOMIIOHEHTHOM TIEMTH UCCIIETYEMOTO O0BEKTa

58. Ipuniun paboThl HHTEPIPETATOPA S3bIKA MOJCTUPOBAHUS AITOPUTMHUUECKUX KOHCTPYKIUI

59. CtpykTypa MHTEIIEKTYAIPHOW CUCTEMBI YIIPABICHUS TEXHUYECKUMH 00bEKTaMHU

60. CTpyKTypa KOMIBIOTEPHBIX TPEHAXKEPOB ONIEPATOPOB-TEXHOIOTOB

14.1.5. Tembl 0IPOCOB HA 3aHATHAX

OcHoBHbIE 33]1a4i KOMITBIOTEPHOTO MOJETUPOBAHUS YIIPABISIEMbIX TEXHUYECKUX OOBEKTOB U TEX-
HOJIOTUYECKUX IIPOLIECCOB

[TpyHLIMIIBI TOCTPOEHUSI MAaTEMAaTHUYECKUX MOJEICH TEXHUYECKUX OOBEKTOB U TEXHOJIOIMUECKHX
POLIECCOB

Mertoabpl mocTpoeHus: mMozenell 0ObEeKTOB € MYIbTU(PU3NYECKUMU SHEPreTUYeCKUMU M MHOTO-
KOMITOHEHTHBIMH BEILIECTBEHHBIMU IIOTOKaMHU B CBA3SX

OcCHOBHbBIE KOMITIOHEHTHI AJITOPUTMOB (D)YHKIIHOHUPOBAHUS CUCTEM YIPaJICHUS

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

[Tpumepbl UCIIONB30BAHUS MAaTEMaTHYECKOr0 MOJCIMPOBaHHUS OOBEKTOB M CUCTEM YIPAaBJICHHUS B
IIPOMBILUIEHHOCTH, HAyYHBIX HCCIIE0BAaHUSIX U yUeOHOM Mpoliecce

14.1.6. Tembl 1a00paTOpHBIX padoT
Pa3paboTtka yueOHO-MIUTIOCTPATUBHBIX MOJTYTIEH
HccnenoBanne HCTOYHUKA BTOPUYHOTO AIEKTPOITUTAHUS
Pa3zpaboTtka u oTnagka ClieHapueB YIpaBIEeHUS HA KOMIBIOTEPHBIX MOJENSX XHMHKO-TEXHOJIOTH -
YEeCKUX CHCTEM
Pemenue 3a1aun pOEKTUPOBAHUS TEINIOOOMEHHOTO arapara

14.1.7. MeTonn4eckue peKoMeHAalNU
Omnenka cteneHd chOPMHPOBAHHOCTH 3asBICHHBIX B paboueil mporpamMMe JUCHUILIMHBI KOMIIE-
TEHIIMHA OCYIIECTBIIAETCS KaK B PaMKax IMPOMEXKYTOUHOW, TaK M TEKYyIEH arTecTaluu, B T.4. IIPH caye
9K3aMeHa, 3alUTe Ja00PAaTOPHBIX padoT, MPOBEACHUN NPAKTHYECKUX 3aHATUH. [lopsaok omeHKH ams Te-
KYIIUX BUZOB KOHTPOJISL ONPEEeTCs] B METOANYECKUX YKa3aHUAX I10 MPOBEACHUIO JTa00pPaTOPHBIX pa-
00T, MPaKTUYECKUX 3aHATHUH, OPraHU3aNU CAMOCTOSTEIBHON PaOOTHI.

14.2. TpeOoBaHMS K OLIEHOYHBIM MAaTepHaJIaM /JIsl JIUI C OTPAHNYEHHBIMH BO3MOKHOCTSIMH
310POBbSI 1 HHBAJIH/I0B
st munr ¢ orpaHUYEHHBIME BO3MOXKHOCTSIMU 3/I0POBbSI M1 MHBAJIHMJIOB MPEAYCMOTPEHBI JOTOTHU -
TeJbHBIC OLICHOYHBIE MaTepUaJIbl, IEPEYCHh KOTOPBIX yKa3aH B Tabmuiie 14.
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Ta6mx1ua 14 — I[OHOJIHI/ITGJIBHLIG MaTCpuajibl OLUCHUBAHUSA IJId JIUL C OrPpaHUYCHHBIMU BO3MOXKHOCTAMU

3JI0pPOBbsI 1 HHBAJIHJIOB

Kareropuu
00y4arommxcs

Bup! JONOTHATEBHBIX OIEHOYHBIX
MaTepuaioB

@®opMBI KOHTPOJISL U OI[CHKH
pe3yabTaTOB 00yUCHUS

C napyueHusMu
ciyxa

TecTbl, MUCEMEHHBIE CAMOCTOSITEIIEHBIC
paboThI, BOTIPOCHI K 3a4eTy,
KOHTPOJIbHBIE pabOThI

[IpenMy111eCTBEHHO MMChMEHHAs
IIPOBEPKa

C HapymeHHIMHU
3peHus

CobecenoBanue 1Mo BOIpOcaM K 3a4eTy,
OIIPOC 0 TEPMHHAM

[TpenMyIIeCTBEHHO yCTHAs IPOBEPKa
(MHIUBUYaTbHO)

C napyueHusmMu
OIIOPHO-
JIBUTATEITLHOTO
armapara

Perienue qucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE PA0OTHI, MUCbMEHHbIE
CaMOCTOSITeNIbHbIE PabOThI, BOIIPOCHI K
3a4eTy

HpeI/IMyIJ_[eCTBCHHO JAUCTaHIIMOHHBbIMHA
METOAAMU

C orpaHUYEHUSIMH I10
00LIEMETUIIMHCKUM
MOKA3aHUSIM

TecTbl, MICEMEHHBIE CAMOCTOSTENTLHBIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI, YCTHBIE OTBETHI

[IpenmyriecTBEHHO TPOBEPKA
METOJIaMU UCXOs U3 COCTOSIHUS
o0ydJaromierocst HA MOMEHT ITPOBEPKHU

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

Jnis M ¢ orpaHUYEeHHBIMH BO3MOXKHOCTSIMHU 37I0POBBSI M MHBAJTUIOB TPEAYCMAaTPHUBACTCS JI0-
cTynHas (hopMma MpeaoCTaBICHUS 3aJaHUI OLIEHOUHBIX CPEJICTB, @ UMEHHO:

- B IeyaTHou (opme;

- B IIeyaTHO! (hopMe ¢ YBETHMUYEHHBIM IPUPTOM;

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

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

- IIPEJOCTABIICHUE 3a/laHUs C UCTIOJIb30BAaHUEM CYPJIOTIEPEBO/IA.

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

- IUCbMEHHO Ha Oymare;

- Ha0Op OTBETOB Ha KOMIIBIOTEPE;

- HabOp OTBETOB C UCIOJIb30BAaHUEM YCIIYT ACCUCTEHTA;

- MIPEJICTABICHUE OTBETOB YCTHO.

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

JL1s1 i1 ¢ HApYIIEHUSIMH 3PeHust:

- B (hopMe 3NIEKTPOHHOI'O TIOKYMEHTA;

- B IIeYaTHO! (hopMe yBEIMUEHHBIM HIPUPTOM.

JList JiM1 ¢ HapyLIeHUusIMH CJIyXa:

- B (hopMe INIEKTPOHHOIO IOKYMEHTA;

- B Me4aTHOU (opme.

JLst M1 ¢ HapyLIeHUsIMY OIIOPHO-ABUTaTeJILHOIO0 annapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

ITpu HEoOXomUMOCTH /TS JIUL] C OTPAaHUYEHHBIMHU BO3MOXHOCTSIMU 3/I0POBbs U MHBAJIUIOB IpOILIE-
Jypa OILICHUBAHUSI PE3yIbTaTOB 00yUEHUsI MOXKET MPOBOAUTHCS B HECKOIBKO ITAIOB.
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