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1 Jlexnn 36 36 JacoB
2 JlaGoparopHble pabOThI 36 36 4acoB
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P'LICC.\I()'I'DCHU 151 ();l()6pCH’d Ha 3aCCJaHuM K'd(l)C,'_[pr
npotokost Ne 2 oT « 29 » 10 2020 1
JINCT COI'JTACOBAHU A

Pabouas mporpamma AUCIUIUIMHBI COCTaBJICHA C y4eTOM TpeOoBaHUHU (enepaabHOTO Trocynap-
CTBEHHOTO 00pa3oBaTeNbHOTO cTaHaapTa Bhiciiero oopazoBanus (CPI'OC BO) no HampaBiieHHIO MOATO-
ToBKH (crienranbHocTh) 15.03.04 ABTOMATH3AIMS TEXHOJOTUYECKUX MPOIIECCOB M MPOU3BOJICTB, YTBEP-
xnenHoro 12.03.2015 roma, paccMorpeHa u omoOpeHa Ha 3acemanuu kadeaper KCVYII «  »
20 ropma, mpotokos Ne
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CornacosaHa Ha noprane Ne 52938 2



1. lean u 3aga4n AUCHUTLIHMHBI

1.1. lleau TUCUMIIAHBI
TEOPETHUECKasi ¥ MPAKTHYECKasi MOJITOTOBKA CTYACHTOB B 00JACTH KOMITBIOTEPHOTO MOICITHPOBa-
HUS JIJIS 1IeTieil aHaan3a OObEeKTOB U CUCTEM C HETPEPHIBHBIM, AUCKPETHBIM U TUOPUIHBIM MOBEICHUS U
ABTOMATH3UPOBAHHOTO PEIICHUS 3a7a4 TapaMeTPHUICCKON ONTUMHU3AIINH.

1.2. 3amaum AMCHUIIIMHBI
— chopMUpOBaTh MEPBOHAYAILHBIC 3HAHHS, HEOOXOIMMBIC JIJISi TOHUMAaHHS TEOPETHUYCCKUX
OCHOB MOJICITHPOBAHWSI,
—  00pecTH HaBBIKM ITOCTPOCHUS U aHAIIN3a PEIKUMOB padOThI MOJIEJICH CHCTEM,
—  Ppa3BUTh y CTYICHTOB YMEHHE CAMOCTOSTEIILHO YIIIyOJISATh M pa3BUBATh MOJyYCHHBIC 3HAHUS B
00J1aCTH CUCTEMHOTO aHAJIN3a U KOMITBIOTEPHOTO MOZICITUPOBAHUSI.

2. MecTo nucuuiiuebl B cTpykrype OIIOII
Hucuumuinna «MogenupoBanue cucteM ynpasienus» (b1.B.02.10) otnocutcs k 6noky 1 (Bapua-
THBHAS YacTh).
[TpenmecTByOIKUMH TUCHMIUIMHAMY, (OPMHUPYIOLIMMH HayajbHbIE 3HaHUS, sABJstOTCA: MHPOD-
MaTuka, Maremarnka.
[Tocnenyomumy AUCUUIUIMHAMU SIBISIOTCS: 3alUTa BBITYCKHOW KBAIM(UKAIMOHHONW paloThI,
BKJItOYasl MOATOTOBKY K MPOLIEAYPE 3aIIUThI U IPOLEAYpPY 3aluThl, [Ipeauniomuas npakTuka.

3. TpeOoBaHus K pe3yJbTaTaM OCBOCHHS THCHUIINHBI

[Tpouecc n3yueHus: AUCUUILIMHBI HapaBjieH Ha (JOPMUPOBAHUE CIEAYIOIIUX KOMIIETEHIU:

— TIK-19 cnocoOHOCTBIO yyacTBOBaTh B paboTax MO MOJECTUPOBAHUIO MPOIYKIIMU, TEXHOJIOTH-
YECKUX IMPOLIECCOB, IPOU3BOJCTB, CPEACTB U CUCTEM aBTOMATU3ALMU, KOHTPOJIA, AUATHOCTUKH, UCIIBITA-
HUN U yIOpaBlIeHUS MPOLIECCAMM, KU3HEHHBIM LIUKIOM MPOAYKIUU U €€ KaueCTBOM C HCIOJIb30BaHUEM
COBPEMEHHBIX CPEJICTB aBTOMATH3MPOBAHHOTO NMPOEKTUPOBAHMSA, MO pa3padOTKE aIrOPUTMUYECKOrO U
MIPOrPaMMHOT0 00€CTIEYeHHsI CPEICTB U CUCTEM aBTOMATH3aIlMH U YIIPABICHUS MPOIIECCaMH ;

— TIK-20 cnocoOHOCTHIO MPOBOAUTH SKCIEPUMEHTHI MO 33JaHHBIM METOJUKaM ¢ 00pabOTKON U
AQHAJIM30M UX PE3yIbTaTOB, COCTABIATH OMMCAHUS BBINOJHEHHBIX MCCIEAOBaHUN M MOArOTaBIUBAThH J1aH-
HbIE /17151 pa3pabOTKU HAyYHBIX 0030pOB U IyOIMKAIHH ;

— TIK-22 cmocoGHOCTRIO y4acTBOBATh: B pa3pab0TKe MPOrpaMM yueOHBIX AUCIMIUINH U KYpPCOB
Ha OCHOBE M3YYEHMS HAYYHOM, TEXHUYECKOW M HAyYHO-METOJUUYECKOM JINTEepaTyphl, a Takke COOCTBEH -
HBIX pE3y/IbTaTOB HCCIICAOBAHMIA; B MOCTAHOBKE M MOJAEPHMU3ALMHU OTAEIBHBIX JIAOOPATOPHBIX PAabOT H
MPAKTUKYMOB IO TUCIUIUIMHAM NpoQuield HalpaBleHUs; CHOCOOHOCThIO MPOBOAUTEH OTAEIbHBIE BHUbI
AyIUTOPHBIX Y4eOHBIX 3aHATUH (J1TaOOpaTOpHBIE U MPAKTUYECKHE), IPUMEHITh HOBBIE 00pa30BaTeIbHbIC
TEXHOJIOTHH, BKIIIOYAsi CHCTEMbI KOMITBIOTEPHOTO U IUCTAHIIMOHHOTO OOY4EHHUS ;

B pesynprare u3ydeHus IUCIHUIIMHBI 00YJaIOIUNACS TOJIKEH:

— 3HATh NPHUHIMIBI MaTeMaTHYECKOr0 W UMHUTALIMOHHOTO MOJIEIUPOBAHUS aBTOMATH3UPOBAH-
HBIX CHCTEM YIIPABICHHUS, & TAKXKE METObI TIOTYUYEHHUS U UCCIIEIOBAHUS KOMIIBIOTEPHBIX MOJIENel 00BeK-
TOB PA3IUIHON (PU3NIECKON MPUPOIBI;

— YMeThb CTaBHTh 33/1a4y MOJCIUPOBAHUSA, BHIOMPATh CTPYKTYPY, & TAKXKE aITOPUTMUYECKYIO U
IPOTPAMMHYIO PEATM3alHI0 KOMITBIOTEPHOW MOJENH CIIOKHOTO JWHAMHYECKOrO OObEKTa YIpaBIICHHUS;
MoJyyaTb MaTeMAaTHYECKUE MOJAETH TUHAMUKUA OOBEKTOB C 3JIE€MEHTAMU Pa3InYHON (PU3NYECKONH IpUpO-
JIbl M OLIEHHMBATh UX aJ€KBAaTHOCTB; UCIIOJIb30BATh CUCTEMBI KOMIIBIOTEPHOTO MOJEIMPOBAHUS U UCCIIENO0-
BaHUS CJIIOXKHBIX TEXHUYECKUX YIPABIsEMBIX cUcTeM Ha DBM.

— BJAJeTh METOJaMH MOCTPOCHHS W HMCCIECIOBAHUS KOMIIBIOTEPHBIX MOeiel 00BEKTOB pa3-
JUYHON (PU3NYECKON MPUPOIbI, BKIIIOUAs U YIIpaBisieMble.

4. O0beM QUCHUILIMHBI U BUABI Y4eOHO# padoThl
OO0m1ast TpyI0€MKOCTh AUCIUIUIMHBI cOCTaBIsIeT 6.0 3aU€THBIX €IMHUIIBI U TIPEJICTaBICHA B TA0JIN -
e 4.1.
Tabmuma 4.1 — Tpya0eMKOCTh TUCITUILTAHBI

Bunel yueOHoI nesTebHOCTH Bcero gacos Cemectpsl
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7 cemecTp

AynuTtopHble 3aHATUSA (BCETO) 72 72
Jlexuym 36 36
JlabopaTtopHbie pabOThI 36 36
CamocTosiTenbpHas paboTa (Bcero) 108 108
OdopmiieHre 0T4ETOB 110 JTabOpPaTOPHBIM paboTam 54 54
[TpopaboTka JIEKITMOHHOTO MaTepuaia 54 54
Bcero (0e3 ax3aMeHa) 180 180
TToaroroBka u caada dK3aMeHa 36 36
OO6m1ast TpyI0€MKOCTb, 4 216 216
3adeTHble EnpHULBL 6.0 6.0
5. Coaep:xanue TUCUMILIIHHBI
5.1. Pa3aenbl AMCHUILIMHLI 1 BUABI 3aHATHH
Paznensl mUCIUIUTAHEI ¥ BUBI 3aHATHH IPUBEICHBI B Tabmmiie S.1.
Tabmua 5.1 — Pasgens! fUCHUILIMHEL U BUABI 3aHSITHI
Bceero
4acoB
Haszpanus paznenoB QuCHUIUIMHBL Jlek., u Jlab. Cam, (6e3 PopwHpyembie
pab., 4 | pab., d KOMIIETCHIINHT
9K3aMEH
a)
7 cemecTp
1 OCHOBHBIE MOHATHS TEOPUH MOJCIUPOBA- 2 4 12 18 IIK-19, I1K-20,
HUSA. [1IK-22
2 MaremaTtu4yecKre METObI MOICTUPOBAHHSL. 8 4 12 24 I1K-19, I1K-20,
[1K-22
3 CxeMOoTeXHHYECKOe U (DYHKIIMOHATIBHO - 6 4 12 22 [TK-19, I1K-20,
JIOTHYECKOE MOJICIIMPOBAHUE TEXHUUECKUX [1K-22
YCTPOWCTB M CHCTEM.
4 CtaTHCTHYECKOE U UIMHATAIIMOHHOE MOJCIH- 2 4 12 18 I1K-19, I1K-20,
pOBaHHE CUCTEM [1K-22
5 Metoapl MOAETUPOBAHUS COLIMATBHO-3KO- 4 4 12 20 IIK-19, I1K-20,
HOMMWYECKHUX CUCTEM. [1IK-22
6 AHayM3 4YyBCTBUTEIILHOCTHA U MHOTOMApa- 4 4 12 20 IIK-19, IIK-20,
METpUYECKas ONTUMU3AIUS T1IK-22
7 Vzmepenust u o0paboTKa pe3ysIbTaTOB MO- 2 4 12 18 [TK-19, I1K-20,
JETTMPOBAHHUS [1K-22
8 TunoBsbie 3JIEMEHTHI CUCTEM YIIPABICHUS U 4 4 12 20 [TK-19, I1K-20,
YCTPOWCTB aBTOMaTU3aLUU [IK-22
9 NHCcTpyMEHTAJIBHBIE CPEACTBA MOJIEIINPOBA- 4 4 12 20 [1K-19, 11K-20,
HHUS YIIPABIISIEMBIX CUCTEM [IK-22
Hroro 3a cemectp 36 36 108 180
Hroro 36 36 108 180

CornacosaHa Ha noprtane Ne 52938




5.2. Conep:xanue pa3aejioB IMCHUILIHHBI (110 JTEKIIASIM)
CopeprkaHue pa3aesioB TUCIUTIINH (TI0 JIEKIUSIM) PUBEICHO B TabmuIie 5.2.
Tabmuua 5.2 — ComepkaHue pa3ienaoB TUCIUILIKH (TI0 JICKITHSIM)

HasBaHHsA PASIEIOB Copeprxanue pa3esioB TUCHUILTUHEL (110 | TpynoemkocTs, | DopMupyembie
JICKITHSIM ) q KOMIETEHITUN
7 cemecTp
1 OcHoBubie ousiTHst | Kimaccudukanus, 3aauu v eI MOAETUpo- 2 I1K-19, IIK-20,
TEOpHUU BaHMs. MaTreMaTnyecKkue MOJIEN CUCTEM U I1K-22
MOJIETTUPOBAHMUS. MPUHIUIBI UX TOocTpoeHus. [Ipumepsr mare-
MaTHYECKHUX MOJICIICH CUCTEM
Utoro 2
2 MaremaTudecKne DTanbsl MaTEMaTUYECKOTO MOJICTTUPOBAHUS. 8 I1K-19, T1K-20,
METO/IBI [TpuHIIMTIBI TOCTPOEHUS U OCHOBHBIE TPEOO- I1K-22
MOJCJIMPOBAHUSI. BaHUS K MAaTEMAaTHYECKHUM MOMCIISM CUCTEM.
Ilenn u 3amaun Ucciaea0BaHUS MaTeMaTHYe-
CKHX MoJieliel cucteM. MeTo/Ibl aHalIn3a MO-
nenei. Perienne TMHENHBIX anredpandyeckux
ypaBHeHUH. Pernenne oObIKHOBEHHBIX TH(]-
(depeHInaIbHbIX YPaBHEHUI U ypaBHEHUH B
YACTHBIX MTPOU3BOJIHBIX. METOT KOHEUHBIX
3JIeMEHTOB. PelieHne HelTMHEeHBIX ypaBHe-
HUM 1 cucteM. Meroapl Ditnepa u Pynre -
Kyrra mis pemenus auddepeHimaibHbpIX
ypaBHeHU# cucteM B popme Komm. Metoz
OTIEPATOPHBIX CTPYKTYPHBIX CXEM U METO]I
MEPEMEHHBIX COCTOSHUSI.
Hroro
3 Cxemorexauueckoe U | [1oaxobl 1 METOABI aBTOMAaTU3UPOBAHHOTO 6 I1K-19, IIK-20,
(bYHKIIMOHATBHO - MoaenupoBanus. O600IIeHHAsS MOIETH TIPO- I1K-22
JIOTUYECKOE 1ecca aBTOMaTU3MPOBAaHHOTO MOJEIIUPOBa-
MOJICIIMPOBAHNE HUS cucTeEM. MeToI KOMIIOHEHTHBIX IIeTIei.
TEXHUYCCKUX OnepaTtopHO-CTPYKTYpPHBIE CXEMBI U Tpadbl
YCTPOWCTB M CUCTEM. | CHUCTeM. | MOpUIHbIC TUHAMHYECKHUE CUCTE-
MBI 1 @BTOMATHI.
Htoro 6
4 CTaTHCTHYECKOE U Meronsl umuTanuu Ha OBM ciydaiiHbIix Be- 2 IIK-19, IIK-20,
AMHUTAILIMOHHOE nu4uH. [I[pUHIMIIEI MOIETUPOBAHMS CITyYail- [1IK-22
MOJIETTUPOBAHKE HBIX BEJIMYUH U CIIy4ailHBIX MpoiieccoB. Me-
CHUCTEM toa Monte-Kapio. [IpuHImne uMuTaim-
OHHOTO MOJICJIMPOBAHUS U YCIIOBUS €ro MpH-
MEHEHHMS. DTalbl HMATAIIHOHHOTO MOJICIIH-
poBanus. [InanupoBanre UMUTAITMOHHBIX
SKCepuMeHTOB. O1leHKa TOYHOCTHU U JIOCTO-
BEPHOCTH UMHUTALMOHHBIX SKCIIEPUMEHTOB.
Htoro
5 Metonpl MeTo/161, OpHEHTHPOBAHHBIE HA COOBITHSL. 4 IIK-19, I1K-20,
MOJEIMPOBAHUS [IpotiecCHO-OpUEHTUPOBAHHBIE MTOAXOBI. [IK-22
COITMAJTBHO- Cuctembl MaccoBOTO OOCTyKHMBaHMs. MeTo-
SKOHOMHYECKHX JIBI K MOJICIIM CUCTEMHOM auHaMuKu. Moje-
CHUCTEM. 71 OM3HEC-TIPOIIECCOB.
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Hroro

6 AHanu3 Onpenenenue GyHKIUI YyBCTBUTEITBHOCTH. [1K-19, I1K-20
YYBCTBUTEIBHOCTU U | MHOronapameTpuieckasi 4yBCTBUTEb-
MHOronapameTpuyecka |HocTh. [lapamerpuueckast onTUMHU3aLMS CH-
S ONITUMM3ALHA cTeM. MeTozibl MOMCKOBOH ONTUMM3aLUN

MHOTO?KCTPEMATbHBIX (DYHKITHHA.

Hroro 4
7 I3amepenus u BbruncnuTenbHbli SKCIEpUMEHT U OJI0KH I1K-19, TIK-20,
00paboTKa pe3yabTaToB | 00pabOTKU AAHHBIX [1K-22
M UPOBAHHS

OACTMpOBa Uroro

8 TunoBskie 3JIEMEHTHl | DJIEMEHTAPHbBIE KOMIIOHEHTHI JIJIs1 CXEMOTEX- I1K-19, IIK-20,
CUCTEM YIPABICHUSA U | HUYECKOIO MOJEINPOBAHNS TEXHUYECKUX I1K-22
YCTPOWCTB YCTPOWCTB M CUCTEM. MHOTOCBSI3HBIE OJIOKU
aBTOMaTHU3alUU (YHKIMOHAIBHO-JIOTHUECKUX Mojiesiel. Tu-

noBble 3BeHbst CAY B onepaTopHO-CTPYKTYp-

HBIX CXeMax.

Hroro
9 UHcTpymeHnTanbHble | CHielManu3UpOBAaHHBIE MTAKETHI ISl MaTeMa- I1K-19, 11K-20,
cpencTaa tuyeckux pacueros (MathCAD, Makpo- [1K-22
MOJIEIIUPOBAHHUS KaJIbKYJISITOP). YHUBEPCATIbHbBIE CUCTEMbI
ynpasisieMbIx cucteM | MozenupoBanus (MatLAB, Any Logic,

MAPC

Hroro 4
Hroro 3a cemectp 36

5.3. Pa3nenbl JMCHMILVIMHBI M MEKIMCUMILUIMHAPHBIE CBSA3H ¢ 00eceYuBAKIIMMH (PeAbl Ty IIUMH)

U o0ecnieynBaeMbIMH (MOCJIETYIONIUMH) TUCHUIIHHAMU

Paznmenpl TUCHUIUIMHBI M MEXIUCIUTUTMHAPHBIC CBSI3U C 00ECIICUMBAOIIMMHU (TIPEABIAYIIIUMH) U
obecrnieunBaeMbIMHU (TTOCIIETYIONTUMHI ) AUCITUTUTMHAMHE TIPEICTAaBICHBI B TabmuIe 5.3.
Tabmuua 5.3 — Pa3nenbl IUCIUTUTHHBI B MeXANCIUILTHNHAPHBIC CBSI3U

HanmenoBanue qUCHUILINH

Ne paznenoB qaHHOM AUCHUIUIMHBL, 17151 KOTOPBIX HEOOXOAUMO U3yUEHHE
o0ecreynBaroLIX 1 00eCeunBaeMbIX AUCIUIUINH

1 2 3 4 5 6 7 8 9
[IpenmecTByromue TUCHUILIMHBI
1 Uudopmaruka + + +
2 Maremaruka + + + + + +
[Tocnenyromue TUCHUIIMHBL
1 3ammTa BBITYCKHOMN KBAJIN-
(uKaMoOHHOHN paboThI, BKITIO- . N n N N N N N N
yasi MOATOTOBKY K MPOLIeaype
3aIUTHI U TIPOLIENYPY 3aILUTHI
2 IIpennumuioMHas IpakTHKa + + + + + + + + +

5.4. CooTBeTCTBHE KOMIIETEHIIHIT, (POPMUPYEMBIX NPH U3YYEeHUU THCHHILUINHBI, 1 BUI0B 3aHSI THIi
CoOTBeTCTBHE KOMITETCHIMH, (OPMUPYEMBIX NPH W3yYCHUW IUCHUIUIMHBI, W BUAOB 3aHATHIH
npeCcTaBIeHo B Tabmmie 5.4.

CornacoeaHa Ha noptane Ne 52938



Ta6muia 5.4 — CooTBETCTBHE KOMIIETEHIIMN, (DOPMUPYEMBIX NIPU U3YUYEHUH AUCLUIUIMHBI, U BUOB 3aHS -

TAU
KoMmreTeHu Bunsl 3anathii
DopMbl KOHTPOJIS
u Jlek. Jlab. pao. Cam. pa0.
[IK-19 + + KonTponbHas paboTa, Jk3aMeH,
OtueT mo nabopaTtopHoi padoTe,
Tect
[TK-20 + + KonTponsnas pabora, Ok3ameH,
Otuet no naboparopHoii paboTe,
Tect
IIK-22 + + KonTponsnast pabota, Jk3aMeH,
OtuyeT mo naboparopHoi padoTe,
Tect

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

7. JlabopaTtopHble paGoThl

HaumenoBanue 1abopaTtopHbIX padoT npuBeneHo B Tabnuue 7.1.
Tabmuua 7.1 — HaumeHnoBanue 1a00paTopHbIX paboT

Tpynoemkocts, | @opMupyemblie
HasBanwus pa3aenos HaunmenoBanue mabopaTtopHbIX padoT Py ’ PMIPY
q KOMIIETCHIIUHI
7 cemecTp
1 OcHOBHBIE MOHATHSA | 3HAKOMCTBO CO CPEIOH MOJCTUPOBAHHMS 4 I1IK-19, ITIK-20,
TEOPUHU MAPC u Makpokanbkyisatop. Moznenuposa- I1K-22
MOJEIIUPOBAHU. HUE€ PE3UCTUBHOM JIEKTPUYECKON LIETIH I10-
CTOSIHHOTO U TIEPEMEHHOTO TOKA.
Uroro
2 Maremaruueckue @OopMUPOBAHUE U PELICHUE CUCTEMBI YPaB- I1K-19, 11K-20,
METOIBI HEHUI METO/IOM Y3JIOBBIX MOTEHIIHAJIOB. Pe- [1K-22
MOJIEITUPOBAHMS. menue augGepeHuaIbHOr0 YpaBHEHUS Me-
TOAOM Dijiepa U METOIOM TpareLuii.
Hroro
3 CxemorexHuueckoe U | MccnenoBanue BpeMeHHBIX auarpamm. I1o- ITK-19, 11K-20,
(YHKIIMOHAIBHO - CTPOEHHE MATEMAaTHYECKON MOJIEIIA MAsITHU - [1K-22
JIOTUYECKOE ka. MccnenoBanye 4acTOTHBIX XapaKTepH-
MOJICJIIMPOBAHNE CTHUK TUTIOBBIX 3BeHbeB CAY. AHann3 Henmu-
TEXHUYECKUX HEWHBIX LETIEH.
YCTPOMCTB M CHCTEM. | pr. o
4 Cratuctuueckoe u | [lapameTrpuueckas HaJIexKHOCTh IEKTPOCXKE- [1K-19, TIK-20,
MMUTAIMOHHOE Mbl. MozienupoBanue NpupoJ0OXpaHHBIX Me- I1K-22
MOJEIIUPOBAHUE pONPUATHI
CUCTEM Vroro
5 Metoapl Monens paboThl OTIEPAIIMOHHOTO 3ajia B [TK-19, T1K-20,
MOJEIMPOBaHUS 6anke. MogenupoBaHue npoiecca yOopku [1K-22
COLIMAJIbHO- CHEra ¢ TOpOJICKUX YJIHII.
SKOHOMUYECKHUX Vroro 4
CHCTEM.
6 Aganus AHanu3 4yBCTBUTEJIBHOCTHU B LIETISIX C OJTHUM 4 I1K-19, I1K-20,
7
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YYBCTBUTEIBHOCTH H
MHOTOIapaMeTpHuecKa
s ONTUMHU3AIIHS

raza B abcopOepe.

U IBYMSI HAKOITUTENSIMUA SHEPTUH, HAXO/Is-
MXcs B nepexogHom nporuecce. [Tapamerpu-
YyecKasi ONITUMU3AIINS [TPOLIECCOB OCYIIKU

ITK-22

Hroro
7 I3amepenus u N3ydenune paboThl ¢ BUPTYaIbHBIMHU MPUOO- I1K-19, T1K-20,
o0paboTka pamMu NPSIMBIX U3MEPEHUN U TE€HEPATOPOB KO- I1K-22
pe3y/bTaToB nebanuit. [lpumenenune 6J10k0B 00pabOTKH
MOJIETUPOBAHUS JJaHHBIX B paMKax aBTOMAaTU3UPOBAHHOIO

HKCIEPUMEHTA.

Hroro
8 TunoBsie snemMeHThl | MI3ydeHne coctaBa u pabOThI OMOIHOTEKH ITK-19, I1K-20,
CHCTEM YIIPABJIICHUSA U | MOJIEIIEH aHATIOTOBBIX, TUCKPETHBIX U U3ME- [K-22
YCTPOWCTB PUTEIBHBIX KOMIIOHEHTOB.
aBTOMAaTH3aluU Vitoro
9 UHcTpymeHTanbHble | Cnenuain3upoBaHHbIE AKETHI I MaTeMa- I1K-19, 11K-20,
cpencTaa tuyeckux pacuero (MathCAD, Makpoxkaib- I1K-22
MOJIETUPOBAHHUS KYJISITOp). YHUBEPCAJIBHBIE CUCTEMBI MOJIEIH-
ynpasisiembix cucteM |poBanus (MatLAB, MAPC)

Hroro 4
Hroro 3a cemectp 36

8. [IpakTHyeckue 3aHATHS (CEMUHAPBHI)

He npenycmotrpeno PVYII.

9. CamocrosiTesqibHasi pabdoTa
Bunel camocrosTensHOM paboThl, TPYIOEMKOCTh U (pOpMHUpYEeMble KOMIIETEHITMH TPEICTaBIECHbI B

tabmmue 9.1.
Tabmuua 9.1 — Buasl caMoCTOATENBHON pabOThI, TPYIOEMKOCTh M JOPMHUPYEMbIE KOMIIETEHIIUN
Bunbl camocrostensHol | TpynoemkocTs, | DopMupyemblie
HasBanns paznenos a 2 ’ pMHPY @OpMBI KOHTPOJIA
paboThI q KOMITIETEHI[A
7 cemecTp
1 OcHOBHBIE [IpopaboTka JeKIHnOHHO- 6 [1K-19, I1K-20, |KonTponbHas pabo-
IIOHATUS TEOPUH ro MaTepualia [1K-22 ta, Ot4er no nabo-
M HPOBAHUS. TOPHOM T
OACHpOBA OdopMmiieHHE OTYETOB T10 6 l%a 0p30 pabore,
nabopaTtopHbeIM paboTam CCT, JK3aMCH
Hroro 12
2 Marematuyeckue |IIpopaOoTka JeKIHOHHO- 6 [1K-19, I1K-20, |KonTponbHas pado-
METOBI ro Marepuayia [1IK-22 ta, OtUeT 1O N1abo-
MOJCIUPOBAHUA. aTOpHOM padoT
OACIHPO OdopmiteHne 0T4ETOB TIO 6 El)“ op 90 pabore,
nabopatopHbeIM paboTam CCT, JK3aMCH
Hroro 12
3 ITpopaboTKa JEeKIIUOHHO- 6 I1K-19, I1K-20, |KonTponbHas pabo-
CXeMOTEeXHUYECKOE |T0 MaTepuaia [1K-22 ta, OTyeT 1o Jado-
1 QYHKIIMOHAIBHO - O(OPMIICHIE OTIETOB 1O 6 Fp}aTopgon pabore,
JIOTHYECKOe 11aGOPATOPHBIM PAGOTaM ecT, DK3aMeH
MOJIEIMPOBaHUE
TEXHUYECKUX Hroro 12
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YCTPOMCTB U

CHUCTEM.
4 Cratuctudeckoe u | [IpopaboTka JIEKITMOHHO- 6 I1K-19, TIK-20, | KonTpomnbHas pabdo-
MMUTALMOHHOE ro MaTepualia [1K-22 ta, OTueT no nado-
MO/JICJINPOBAHUE OdOpMIEHHE OTUETOR IO 6 ;%aToplgon pabore,
cHcTeM nabopaToOpHBIM paboTam ©CT, JK3aMCH

Hroro 12
5 Metogpl [TpopaboTka JIEKITMOHHO- 6 ITK-19, TIK-20, | KonTponbHas pabdo-
MOJICINPOBAHUS ro Marepuaina [1K-22 ta, OTuer no nabdo-
COIMAIILHO- OdopmiteHre 0TYETOB TIO 6 gampgon pabore,
SKOHOMMYECKHUX 1AGOPATOPHBIM PAGOTaM ecT, DK3aMeH
CHUCTEM.

Hroro 12
6 AHanu3 [IpopaboTka JeKInOHHO- 6 [1K-19, I1K-20, |KonTponbHas pabo-
YyBCTBUTEIBHOCTU |0 MaTepuala [1K-22 ta, Otyer no abo-
1 OdopmiteHre 0TYETOB TIO 6 l%aTOngH pabore,
MHOTONAPAMETPHME | 16501k paGoTaM ecT, DK3aMeH
CKasi ONITUMU3ALINA

Uroro 12
7 I3amepenus u [IpopaboTka JeKIMOHHO- 6 [1K-19, TI1K-20, |KonTponbhas pabo-
o0OpaboTka ro Marepuaina I1K-22 ta, OT4er 1o Jado-
pe3yabTaToB O(OPMIICHHE OTHETOB 11O 6 ?}aTopgon pabore,
MOJIETUPOBAHHUS AGOPATOPHBIM PAGOTaM ecT, DK3aMeH

Hroro 12
8 Tunosbie ITpopaboTKa JEeKIIUOHHO- 6 I1K-19, I1K-20, |KonTponbHas pado-
3JIEMEHTHI CUCTEM | TO Marepuala [1K-22 ta, OT4eT 1o ado-
YHPaBJICHHIA 1 OdopmiieHne 0T4ETOB 10 6 gaTopgon pabore,
YCTpOHCTB nabopaTtopHbeIM paboTam ecT, Jk3aMeH
aBTOMAaTH3alHU

Hroro 12
9 [TpopaboTKa JTEeKITUOHHO- 6 I1K-19, I1K-20, |KonTponbHas pabo-
HNHCcTpyMeHTanbHbIE | TO MaTeprana [1K-22 Ta, OTYeT 1o Jado-
cpeacTBa OdopmieHre 0TYETOB TI0 6 ,P}ampgo“ pabore,
MOJICITUPOBAHUS 11a6OPATOPHBIM PAGOTaM ecT, DK3aMeH
yIpaBIsEMBIX
Hroro 3a cemectp 108

[ToaroroBka u cnava k- 36 OK3ameH

3aMeHa
Hroro 144

10. KypcoBoii npoekTt / kypcoBasi padota
He npenycmotrpeno PVYII.

11. PeiiTuHroBasi cucreMa JJisi OLlEHKHU YCIIeBAeMOCTH 00y4aromuxcst

Tabmuua 11.1 — banibHble OLIEHKH JUIsI 3JIEMEHTOB KOHTPOJISI

11.1. banjbHbIe OLEHKH JJIs1 3JIEMEHTOB KOHTPOJIA

ACATCIbHOCTH

DneMeHThl y4eOHOM

MakcuMabLHBIN
6amn Ha 1-y10 KT ¢
Hayajia ceMecTpa

MaxkcuMalILHBIN
0ar 3a mepuo
Mexay KT u 2KT

MaxkcuMaJIbHBIN
0as 3a mepuo
mexnay 2KT u Ha

Bcero 3a
ceMecTp
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KOHEI[ ceMecTpa
7 cemecTp

KonTponbHas pabota 5 10 5 20
OtyeTt no nabopaTopHO 5 10 5 20
pabote
Tect 10 10 10 30
Hroro makcumyM 3a nepu- 20 30 20 70
on
OK3aMeH 30
Hapacraromumm nrorom 20 50 70 100

11.2. IlepecyeT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH
[TepecueT OaTOB B OIIEHKH 32 KOHTPOJIGHBIC TOUKH MTPEICTaBICH B Tadmuie 11.2.
Tabmuua 11.2 — [lepecueT 6aIOB B OLIEHKH 32 KOHTPOJIBHBIE TOUKH

banel Ha 1aTy KOHTPOIBHON TOUKHU OreHka

> 90% ot MakcuManbHOU cyMMBbl OaioB Ha gaty KT 5

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

4
Ot 60% 110 69% oT MakcuMaabHOM CyMMBI OaiToB Ha aaty KT 3
2

< 60% oT MakcuMaIbHOU cyMMbI OauioB Ha naty KT

11.3. Ilepecyer cyMMbI 02/1710B B TPAAULHOHHYIO M MEKITYHAPOIHYIO OLCHKY
[Tepecuer cymmMbl OaIoB B TPAAMLIMOHHYIO M MEXIYHApOIHYIO OLIEHKY NPEJICTABIEH B TaOIuLe
11.3.
Tabmuua 11.3 — [lepecuer cymmbl 0aJII0B B TPAAUIIMOHHYIO M MEXAYHAPOAHYIO OLICHKY

Hrorosas cymma 6aiisos,

Onenka (I'OC) YUMTBHIBAET YCIEIIHO CAAHHBIN Onenka (ECTS)

HK3aMeH

5 (OTIMYHO) (3a4TEHO) 90 -100 A (0TIIMYHO)
85 -89 B (ouenb xoporiio)

4 (xopo11o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
65 - 69 D (ynoBneTBOpHUTENBHO)

3 (yIOBIETBOPUTENHHO) (3a4TEHO) 60 - 64 E (mocpexcreerio)
2 (HeyHOBICTBOPHTENSHO) (HE Hwxe 60 6ayioB F (Hey1oBIETBOPUTEIBHO)

3a4TEHO)

12. YueOHO-MeTOAUYecKOe U MHPOPMANIMOHHOE 00ecTiedeHrue TUCIHIIIMHBI

12.1. OcHoBHas JUTEpaTypa

1. CBMUII - cucrema BUPTyalIbHBIX MHCTPYMEHTOB M TpuOopoB [Tekct]: moHorpadus / B. M.
Hmutpues [u ap.]; MunuctepctBo obpazoBanus W Hayku Poccuiickoit denepanun, ToMckuii rocymap-
CTBEHHBIH YHUBEPCUTET CUCTEM ympaBlieHus U paauodnektponuku (Tomck), Kadbenpa monenupoBanus u
cucreMHoro ananmsa, Hayunas rpynma "PEBUKOM". - Tomck: B-Cnektp, 2014. - 216 c. (Hamu4ue B
oubmoteke TYCYP - 86 3k3.)

2. KommbprorepHoe MomenupoBaHHe cUCTeM [DnekTpoHHBIH pecypc]: Kype nekmuii / B. M.
Hvutpues, T. B. Tanmmxa, T. E. IpuroppeBa - 2020. 260 c. — Pexum pgocryna:
https://edu.tusur.ru/publications/9294 (nara o6pamenns: 11.11.2021).
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12.2. lonotHUTEILHAS JTATEPATYpPa

1. MonemupoBanue cucteM [DneKTpoHHBIN pecype]: YueoHnoe nmocodue (Yacts 1) / Canmmuna H.
FO. - 2013. 118 c. — Pexum pgoctyma: https://edu.tusur.ru/publications/5198 (mara oOpamieHus:
11.11.2021).

2. PemernuxoBa I"H. MonenupoBanue cucrem: YueOHoe nmocobue amns By3os / I'. H. Pemernuxo-
Ba; DepepanbHOE areHTCTBO MO 00pa3oBaHMI0, TOMCKHIA TOCYIaPCTBEHHBIM YHUBEPCUTET CUCTEM YIIPAB-
JIeHUsl U paguodJIEKTPOHUKH. - Tomck: TOMCKHMI TOCyIapCTBEHHBIM YHUBEPCUTET CUCTEM YIIPABICHUS U
paauosnexktporuku, 2005. - 260 c. (Hanuune B 6ubdaroreke TYCVYP - 50 5k3.)

3. CoseroB b. f. MonenupoBanue cuctem. [Ipaktukym: YuebHoe mocobue aist By3oB / b. Sl
Cosetos, C. A. SkoBnes. - 3-¢ u3n., crepeotun. - M. : Beicirast mikomna, 2005. - 294 ¢. (Hanmuue B 610 -
muoteke TYCVYP - 71 2k3.)

4. UYepenanoB O.M. MogenupoBanue cucreM: yueoHoe nocodue / O. U. Uepenanor; Munucrep-
cTBO oOpa3oBanus M Hayku Poccuiickoit @eneparun, TOMCKHMI roCyIapcTBEHHBI YHUBEPCUTET CUCTEM
yrnpasieHus ¥ paanodieKTpoHuku (Tomck). - Tomck: TYCVYP, 2010. - 148 c. (manuune B 6ubamnoreke TY -
CVYP -263Kk3.)

5. Marematnueckoe MOJAEIUPOBAHHME MPOLIECCOB W TEXHOJOTMYECKUX CUCTEM [DIIEKTPOHHBIN
pecypc]: yae6Hoe mocobue / A. B. llladpaii, /1. M. bopoaymun, 1. A. bakun, C. C. Komapos. — Kemepo-
Bo : KemI'VY, 2020. — 119 ¢. — Pexxum moctyma: https://e.lanbook.com/book/162603 (nara obparmieHus:
11.11.2021).

12.3. YueOHO-MeTOAHYECKHE MTOCOOUS

12.3.1. O6s3aTe/ibHbIE Y4eOHO-METOAMYEeCKHE MOCOOUs
1. MonaenmupoBanue cucteM [DIEKTPOHHBIA pecypc]: MeTtoaudeckue ykazaHus 1o jgadoparop-
HbIM pabotam / JImutpume B. M., I'puropseBa T. E. - 2015. 37 c. — Pexum pgocryna:
https://edu.tusur.ru/publications/5066 (nara o6pamenns: 11.11.2021).
2. MopnenupoBanue cucteM [DIEKTPOHHBIN pecypc]: Meronuueckue ykazaHus IO CaMOCTOS-
TeapHOM  pabore /  Jmwumrpme B. M. - 2015, 17 c¢. — Pexum  pocrymna:
https://edu.tusur.ru/publications/5065 (mara o6pamenus: 11.11.2021).

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

Y4eOHO-MeToqMUeCKrne MaTeprabl sl CAaMOCTOSTEIbHON U ayTUTOpHOM paboThl 0Oyyaromumxcs
U3 YMCIIa JIUI] C OTPaHMYEHHBIMI BO3MOKHOCTSIMU 3I0POBBSI 1 MHBAJHMJIOB MPEIOCTABISIOTCS B (opMax,
a/IalITUPOBAHHBIX K OTPAaHMYEHUSIM UX 3/I0POBbsS U BOCIIPUATHUS HH(OPMAIIHH.

JI1s1 M1 ¢ HAPYIIEHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TIOKYMEHTA;

- B [e4aTHOU (hopMe yBETUYEHHBIM HIPUPTOM.

J1s1 1ML ¢ HAapyIIeHUsIMH CJIyXa:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B reyaTHou (opme.

Jl1s1 1M1 ¢ HAapyIIeHUsIMM ONIOPHO-ABUTaTeJbHOI0 annapara:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B IeyaTHoOU (hopme.

12.4. IIpo¢eccnonaibHbIe 0a3bI JAHHBIX U MHPOPMALMOHHBIE CIIPABOYHbIEC CHCTEMBbI
https://lib.tusur.ru/ru/resursy/bazy-dannyh

http://protect.gost.ru/

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

https://elibrary.ru/defaultx.asp

http://www.tehnorma.ru/

Nk W=
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13. MaTtepuaibHO-TEXHMYECKOE 00ecneyeHre JTUCIUILJIMHBI U TPpedyeMoe MPorpaMMHoOe
ob0ecneueHue

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

13.1.1. MaTepuaJibHO-TeXHHUYECKOEe U IPOrPAMMHOe o0ecnevyeHue sl JIEKIIMOHHbIX 3aHATHH
Jlist mpoBeieHus 3aHATUH JIEKIIMOHHOTO TUIIA, TPYIIIOBBIX M MHIAWBUYaTbHBIX KOHCYJABTALIUH, T€-
KYIIETO KOHTPOJIS M MIPOMEKYTOYHOU aTTECTAIlUU MCIOIB3YeTCs yIeOHast ayquTOPHs ¢ KOJTUIECTBOM I10-
CaZIoYHBIX MeCT He MeHee 22-24, 00opynoBaHHAs JOCKOM M CTaHAApTHOH yueOHOIl mebenbro. MeroTes
JIEMOHCTPAIIMOHHOE 000pYIOBAaHUE U YU4€OHO-HATIIAIHBIE TTOCOOMsI, 00€CTICUNBAIOIINE TEMATHUECCKUE WJI-
JIOCTPALIMHU 0 JIEKIIMOHHBIM pa3ielaM TUCIUIUINHEI.

13.1.2. MaTepuaJbHO-TEXHUYECKOE H MPOrPAMMHOE ofecredeHne J1JIs J1adopaTOPHbIX padoT

JlaGopaTopust MOIETUPOBAHMS 1 CHCTEMHOTO aHaJln3a

yueOHas ayIuTOpHUs JUISI POBEICHUS 3aHATUH JIGKIIMOHHOTO TUTIA, YIeOHAs ayIUTOPHS JIsI IIPOBE -
JICHUS 3aHATUH TPAKTUYECKOTO THIIA, yaeOHast ayqUTOPHS IS TPOBEACHMSI 3aHATUH JTJaOOPAaTOPHOTO THIIA,
MOMEIIEHHE /TSI KYPCOBOTO TPOSKTUPOBAHUS (BBIMIOJHEHUS KYPCOBBIX padoT), IOMEIICHHE ISl TIPOBEJIC-
HUS TPYNIOBBIX U MHAWNBUIYATbHBIX KOHCYJIbTAIIUN, IIOMEIICHUE IS MPOBEACHUS TEKYIIIETO KOHTPOJIS U
MPOMEKYTOYHON aTTeCTaIlMH, TIOMEIICHHE IS CAMOCTOSTEIIbHON paOOThI

634034, Tomckas obnactb, T. Tomck, Bepmuauna ynuna, a. 74, 317 ayn.

Onucanue uMeroIerocs 000py10BaHUs:

- Komnwrorep (10 mt.);

- Kommutekt crienmanusupoBanHoi yueOHOW MebOenu;

- Pabouee mecTo npenomaBarens.

[IporpamMmMHoe obecnieueHue:

— Adobe Acrobat Reader

— Google Chrome

— Microsoft Windows 8 Professional

— PTC Mathcad 13,14

— WinDjView

— MakpoKaJlbKyJIATOp

— Cpena monenupoBanust MAPC

13.1.3. MaTrepuaJbHO-TEXHHYECKOE H MIPOrPaMMHOe o0ecredyeHne JJIs1 CAMOCTOSATeIbHON PadoThI
s camocTosATENbHOM pabOThl MCMONB3YIOTCA y4eOHbIE ayAUTOPUHU (KOMIIbIOTEPHBIE KJIacchl),
PacToJI0KEHHBIE 110 aJipecam:
- 634050, Tomckast o6macTs, r. Tomck, Jlennna mpocnexr, 1. 40, 233 ayn.;
- 634045, Tomckast o6nacTb, T. Tomck, yi. Kpacnoapmeiickas, a. 146, 201 ayn.;
- 634034, Tomckast 06macTh, r. Tomck, Bepmmnanna ynuua, 1. 47, 126 ayn.;
- 634034, Tomckast o6nacTb, . Tomck, Bepimmanna ynuma, 1. 74, 207 aya.

CoctaB 000pyI0BaHUSA:

- yueOHast MeOerb;

- kommnbroTepsl kinacca He Huke [I9BM INTEL Celeron D336 2.81Tw. - 5 mit.;

- KOMITHIOTEPHI MOAKIIOYEHBI K ceTu «VHTepHET» U 00eCreynBaloT JIOCTYN B JIEKTPOHHYIO HH-
dbopMaImoHHO-00pa30BaTENbHYIO CPEAY YHUBEPCUTETA.

[lepeyeHb MPOrpaMMHOTO 0OECTICYCHUSI:

- Microsoft Windows;

- OpenOffice;

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

- Google Chrome.
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13.2. MaTepuaibHoO-TeXHHYecKoe o0ecniedeHne TUCHMIIIMHBI VIS JIMI[ C OFPAHMYeHHBIMH
BO3MOKHOCTSIMH 3/10POBbSI 1 HHBAJIN/I0B

OcBoeHue NUCHMIUIMHBI JUIAMUA C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbSI U MHBAJIUAAMU
OCYILECTBIISIETCS C UCIIOIb30BAHUEM CPEICTB 00ydEeHHs OOIIEro U CHEeMaIbHOI0 Ha3HAUYeHUS.

[Tpu 3aHATHAX ¢ O0YYAIOUIMMHUCS ¢ HAPYIIEHUSAMH CJIyXa MPeyCMOTPEHO UCIIOJIb30BaHUE 3BYKO-
YCUJIMBAIOLLEH anmapaTypbl, MyJIbTUMEIUNHBIX CPEICTB U JPYTUX TEXHUYECKUX CPEACTB IIpUeMa/nepena-
4yi y4yeOHOM nH(pOPMALIUU B TOCTYIHBIX (PopMax, MOOMIIBHOM CUCTEMBI MTPETIOaBaHus Il 00YJatOLTHXCSI
C MHBAJIUAHOCTbIO, IOPTATUBHOM MHIYKIIMOHHOHN CHCTEMBbl. YueOHas aynuTOpHus, B KOTOPOH 3aHUMAIOTCS
oOydaroryecs: ¢ HapylIEeHHEM ClIyXa, 000OpYy/lI0BaHA KOMITBIOTEPHOW TEXHHMKOM, ayAMOTEXHUKOH, BUIEO-
TEXHUKOMU, 3JICKTPOHHOM JTOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Tpu 3aHATHAX ¢ 0OYUYAIOLUIMMUCS ¢ HAPYLIEHUSIMU 3PEHUSAMM IIPETYCMOTPEHO HUCIIOJIb30BAaHUE B
JEKIIMOHHBIX U YYEOHBIX ayAUTOPHUIX BO3MOKHOCTH IIPOCMOTPA YAAIEHHBIX 0OBEKTOB (HAIIpUMeEp, TEKCTa
Ha JIOCKE WM CJIaiijia Ha SKpaHe) P MOMOIIM BUACOYBEINIUTEICH A1 KOM(POPTHOTO IPOCMOTPA.

[Tpu 3aHATHAX ¢ O0YYalOUMMUCS ¢ HAPYUIEHUSIMM ONOPHO-ABUIaTeJbHOI0 ANNAPATA HCIOJIb-
3YIOTCS aJbTePHATUBHBIC YCTPOHCTBA BBO/IA HH(OPMAIINHK U IPYTHE TEXHUUECKUE CPENICTBA ITpHeMa/epe-
Jau yuyeOHOM MHpOpMaluu B AJOCTYIHBIX (opMax, MOOMIIBHOW CHCTEMbl OOy4eHUs JUIs JIOAEH ¢ UHBaA-
JIMTHOCTBIO.

14. OueHouyHble MaTepUAJIbI U METOAMYECKHE PEKOMEHIAIUH 110 OPraHU3aluu U3yYeHHUsI
AUCHUTLTHHBI

14.1. Conepmalme OLCHOYHBIX MATCPHAJIOB U METOANIECCKUEC PEKOMECHAAIIUH
I[J'ISI OLICHKHU CTCIICHU C(bOpMI/IpOBaHHOCTI/I H YPOBHA OCBOCHHA 3aKPCIINICHHBIX 3a ﬂHCHHHHHHOﬁ
KOMITC TEHITHUM HCIOJIB3YIOTCA OLCHOYHBIC MaTCpHUajibl B COCTABE!

14.1.1. TecToBbIE 3aaHUA

1. Yto Takoe CTpyKTypa CUCTEMBI?

a.COCTaB AJIEMEHTOB U CBSI3€l MEXIy HUMHU

0.1mapameTphl SJIEMEHTOB

B.CHCTEMa CBS3CH

2. Yto 3acTaBiseT HAC MMOJIL30BaThCSA MOACISAMU?

a.JIF0OOIBITCTBO

0.)KeJTaHHEe YKOHOMHUTD

B.MCCJIEJOBAHHE CBONMCTB 00BEKTA

3. Uto Takoe MozienrpoBaHue?

a.yCTaHOBIIEHHE KaKOTO-JTHO0 CXO/ICTBa 0OBEKTOB

0.monydyeHrne UH(GOpPMALUK O BaXHEHIIUX CBOMCTBAX OOBEKTa-OpUTHMHANIA C TIOMOINBIO OOBEKTa-
MOJEITH

B.M3MEPECHHE MapaMeTPOB 0ObEKTa

4. ITomobue — 310

a.TI0JTHAsl MaTeMaTHYecKasi aHAJIOTHS [IPU HAJTMYUH MTPOMIOPLIUOHAIEHOCTH MEXKY CXOJICTBEHHBIMU
TIepPEMEHHBIMHU

0.Cy)KIeHIEe 0 KaKOM-JIM0O YaCTHOM CXOZICTBE JBYX OOBEKTOB

B.OIIEHKA ITOX0KECTH

5. Kakue (hyHKIIUM BBIMOIHSAIOT MOJIENIN B PA3IMYHBIX BUAAX JAEITEILHOCTH?

a.MCCIIEOBaHNE CBOMCTB 00BbEKTA

0.MpPOTHO3 €T0 MOBEICHUS

B.00a BMecTe

6. Kakue cBoiicTBa OTpaxaeT MOHATHE «CTPYKTYpPHAsI MOACTIb»?

a.(yHKIIMOHATBHBIE CBOWCTBA

0.cOoOBITHITHOE TTOBEJICHHE 00BhEKTA

B.CTPYKTYPHBIE CBOMCTBAa OOBEKTA

7. Yto Takoe popmanuzaius nporecca GyHKIMOHUPOBAHUS CUCTEMBI?

a.«IMO3HAET» CUCTEMY U CTPOUT ee (hOpMaTbHOE OIMCAHNE

0.ompenensieT ee BO3MOXHOCTH
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B.yTOUHSET MOCTABIICHHBIC IIENIN U 337[a41

8. UeM MMHUTAIIMOHHBIE MOJIETIH OTIMYAIOTCS OT MaTeEMaTUUECKUX?

a.B TICPBBIX — aJITOPUTMBI, BO BTOPBIX YPaBHCHHUS

0.BO BTOPBIX — UMHUTALIHS

B.B TPETHUX - aHATUTHUKA

9. Kakoill U3 nepe4yrcieHHbIX METOI0B OTHOCHUTCS K MCCIETOBAHUIO MATEMaTHUYECKUX MOJIETIEN CH -
cremM?

a.mertop ['opHepa

0.MeTox Xopa

B.METOJ] IEPEMEHHBIX COTOSHHS

10. Ha3oBute, Kakoil U3 3JIEMEHTOB - TUIIOBOM 3JIEMEHT ONIEPATOPHO-CTPYKTYPHBIX CXeM?

a.cymmarop

0.Tpuox

B.JMOJ

11. Kakoit 13 METOZI0B MPUMEHSIETCS AJIs1 MOJICIIMPOBAHMSI CUCTEM MAacCOBOTO OOCITY>KUBaHUSA?

a.JMHAMUYECKHE MOJIeNIA B popMe omnepaTtopHbIX CTPYKTypHBIX cxeM (OCC)

0. MeTOJI IEpPEMEHHBIX COCTOSTHUS

B.MOJIEJI CUCTEMHON JUHAMUKH

r.ceru [letpu

12. Kakue cuCTeMblI MOTYYHIN Ha3BaHUE «THOPUIHBIC THHAMUYECKUE CUCTEMBI» ?

a.COOBITUIHO-YTIPABIISIEMBIC CUCTEMBI

0. KOMOMHAIIMOHHBIE CHCTEMBI

B. (pM3MUECKU HEOAHOPOIHbIE

I. CBA3aHHBIE CUCTEMBI

13. Ha3zoBwure, 4TO XapaKTepu3yeT OTIIHYUE IHUPPOBLIX OT aHAIOTO- U(POBBIX YCTPOUCTB.

a. pa3HbIe MapaMeTpbl

0. morndyeckue ypaBHeHHs U auddepeHnnanbHble ypaBHEHUS UX MOJeTIeH

B. BEIIECTBEHHbIE 1 MHUMbIE IIEPEMEHHBIE B CBS3AX

14. Yem ynpaBiisieT «KapTa COCTOSIHUI»?

a. 3HaYCHUSIMHU KOd(PPUITMEHTOB IPaBOM YacTu AU(PypaBHCHHMA

0. MepeMEHHBIMH COCTOSIHUS

B. BXOJIHBIMU [T€PEMEHHBIMU

15. Yro takoe cucrema?

a.CTPYKTYPUPOBaHHbIE OOBEKTHI, CO3JJaHHBIE C U3BECTHOU LIETbIO

0. CBSI3aHHBIN HAOOP 2IIEMEHTOB

B. cOOpKa M3 KOMITOHEHTOB M OJIOKOB

16. Yto Takoe NEKOMITO3UIIUS B CUCTEMAX?

a. BeIAENIeHrE OJIOKOB

0. pa3aeneHue 1MeIoro Ha He3aBUCUMBIE IPYT OT Jpyra 4acTu

B. OT€JIEHUE KOMIIOHEHTOB OT OJIOKOB

17. Yro Takoe noacucTeMbl?

a. BBIJICJICHHAs YaCcTh CUCTEMBI, 00JIajatoIIasi CBOMCTBAMH CUCTEMBI U MOJIIEIIBIO

0. mpocTast rpyrma 3JIeMEeHTOB

B. CTPYKTYpa, BblIeTIEHHas U3 00BEKTa, JJI1 KOTOpOil He chOopMyIrpoBaHa MOALETh

18. BriOepuTe moBeIeHUE CUCTEMBI, OTPAXKAIOIIEE MOHITHE YCTONYUBOCTb.

a. YCTOSATh OT BeTpa

0. He magartk OT yaapa

B. CIIOCOOHOCTH CUCTEMbI BO3BPAILIATHCSl B COCTOSIHUE PABHOBECHS IIOCJIE BHEILIHETO BO3IEHCTBUS

19. Uem xeCTKHE CUCTEMBI OTIIMYAIOTCS OT OOBIYHBIX ?

a. 00JBIION YCTOWYUBOCTHIO

0. GombIIMM Pa30POCOM MOCTOSHHBIX BPEMEHH

B. c1a00¥ ympaBlIsieMOCTHIO

20. MeToxa CTPYKTYpHBIX MPeoOpa3oBaHUil Ha OMEPATOPHBIX CTPYKTYPHBIX CXEMaX OTHOCUTCS K
METOIaM:
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a. COKpaIlIeHUs Pa3MEPHOCTEMN
0. MeToAaM HACHTU(PUKAIIUN
B. TIOMCKa YKCTpEeMyMa

14.1.2. Dx3aMeHALIMOHHBbIE BONPOCHI

1.Yto Takoe MoIein?

2 Ilepeuncnure OCHOBHbIE (PYHKIIMU U TPEOOBAHUS K MOJETISIM.

3. [lepeuncauTe TUIOBbIE TPYIIBI MOJIENEH, KOTOPbIE MOT'YT OBITh MOJOXKEHBI B OCHOBY KJIACCH -
bukanuu.

4. Ilepeuncnure OCHOBHBIE 3TaIbl KOMIIBIOTEPHOTO MOJICIUPOBAHUS.

5.Ha3oBuTe OTIMUUTENIbHBIE OCOOEHHOCTH CUCTEMBI KaK OOBEKTA.

6.I1puBennTe OCHOBHBIE MPUHIIMITBI CUCTEMHOTO 110/IX0/1a.

7.HazoBute ocHoBHBIE oacuctemsl CTYC.

8. HazoBute, yeM xapaKkTepU3yeTcsi CXEMOTEXHUYECKOE MOJICTTUPOBAHHE.

9.0npenenure oTnuns GYHKIHMOHATBHOTO MOJICTUPOBAHUS OT CXEMOTEXHUYECKOTO.

10.Kakyro ¢hopMy UMEIOT MOJIENN JIEMEHTOB TPH JIOTHYECKOM MOJICTUPOBAHHUH?

11.K kakoMy Kjaccy s3bIKOB MOJICTUPOBAHUSI OTHOCUTCSI METOJ] KOMITOHEHTHBIX Henei (MKILL)?

12.Kakoit o6wext B MK siBnsieTcss 0CHOBHBIM?

13.Ha3oBute 4 OCHOBHBIX acleKTa, Ha KOTOPBIX CTPOUTCS MOZEIb KOMIIOHEHTa?

14. Jlaiite MmaTpuuHyto popMy METOJa IEPEMEHHBIX COCTOSIHUA?

15. C ueM cBsA3aHa nepBasi U BTopasi 3a7jau IPOEKTUPOBAHMsI JIETATEIBHOIO anmnapara?

16. Kakyto Mojenb peaqu3yeT METOJ] CETOK?

17. Chopmynupyiite ocHOBHBIE 3Tarel MKD?

18. Kakue Tumbl ypaBHEHUH pPaBHOBECHSI COCTABISIOT MaTeMaTHUECKYI0 MOjEiIb 00OOIIEHHOIO
OMIT?

19. Yro noHumaetcs moj onepaTtopHbiMu cTpyKTypHbIMH cxemMamu (OCC), Ha30BUTE OCHOBHBIE
tunel 38eHbeB OCC?

20. Kak o ucxoguoit MM cucremsl noctpouts ee OCC?

21. KakoBbl ocHOBHBIE IpaBuiia npeodpazoBanuit OCC?

22. Kakue cucTeMbl Ha3bIBAIOTCS THOPUTHBIMU ?

23. Kak xapakTepu3ylTCcsi BpEMEHHbIE JUarpaMMbl?

24. Yto npeacTaBisioT coboil (pazoBbie quarpamMmmbl?

25. Yrto mpuHATO Ha3bIBaTh COOBITHEM?

26. IlosicHuTe Takue MOHATHUS KaK CUTHAJ U COOOIICHHUE.

27. Yto Ha3bIBaeTCsS KapTaMH COCTOSHUH (statchart)?

28. Kakas aHayorus Mexay KapTaMu COCTOSIHUI u rpadamu?

29. [aiite onpeneneHre ruOpUIHOMY aBTOMATY.

30. Jaiite onpeneneHne UMUTAMOHHOMY MOAEIIMPOBAHUIO.

31. Uem oTimmyaeTcs MMUTALIMOHHOE MOZEIUPOBAHUE OT AaHAIUTUYECKOT0?

32. JlaiiTe onmpeneneHne MOHATHIO «IIPOLIECCY, KCOOBITHEY, «AaKTUBHOCTDY.

33. JlaiiTe onpeneneHne CUCTEMHON AMHAMUKH.

34. ChopmynupyiiTe OCHOBHYIO KOHIICTIIIHIO CUCTEMHOM TMHAMUKHU.

35. Kakue ypaBHeHuUs BKJIOYaeT B ce0si MO/IEb CUCTEMHON JUHAMUKU?

36. Kakas nocnenoBaTeIbHOCTb Ha3bIBaeTCsl 0a30BOM MPU CTOXACTUYECKOM MOAETUPOBAHUM?

37. Kakue npoBepKH MPOBOAATCS MIPU ONIPENEICHUH KadecTBa FeHepaTopa CiydailHbIX ynucen?

38. B yem npeumyIiecTBa U HEIOCTATKHA PA3TMYHBIX CIIOCOOOB T€HEpAIH MMOCIEA0BATEILHOCTEM
IICEBJOCITYyYalHbIX Ynucen?

39. Kakue meToabl TeHepaluy Cly4dailHbIX BEJIMYMH C 3a/laHHBIM 3aKOHOM pacrpezeneHus Bbl
3Haere?

40. HazoBuTe BHU/IbI CUCTEM MacCOBOI'0 0OCITyKMBaHUs U OCHOBHBIE apameTpsl CMO.

41. Yro Takoe ceru Iletpn? M3 kakux 371€eMEHTOB COCTOUT CTpYyKTypa ceteil [letpu?

42. HazoBute ocHoBHbIe [IpaBuiia Beinonnenus cereit [letpu.

43. Kak ctpoutcst Mmatpunia nepexonos? ['pad nepexonon?

44. Kakue 3a1aud MOYKHO pelliaTh ¢ MOMOIIbIO IPUOPUTETHBIX ceTeit [leTpu?

45. Jlaiite onpenenaeHe HEHPOHHBIX CETEM.
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46. Kakumu MOTyT OBITH MOJETTH HEHPOHHBIX CETEH?

47. HazoBuTe psj 3a/1a4, pelIaeMbIX ¢ IOMOUIBIO HEUPOHHBIX CETEH.

48. YeM CUHXpOHHbIE HEWPOHHBIE CETU OTIIMYAOTCS OT ACUHXPOHHBIX?

49. Jlaitte onpenenenue [lepcentpona.

50. B ueM oTnn4ne OQHOCIOMHON CETH OT MHOTOCJIONHO?

51. Yro takoe HpyHKIIHS OMTHOOK?

52. C yem cBsizaHo IlepeoOyuenue B ceTu?

53. Kak aHayin3 4yBCTBUTEIBHOCTH MPOU3BOAUTCS METOAOM MPUCOCAMHEHHBIX CXEM?
54. IlpuBeauTte KpUTEPUN MHOTOIIAPAMETPUUECKON UYBCTBUTEIBHOCTH.

55. Yto Takoe mapamMeTpuYECKuil CUHTE3 B KOMITBIOTEPHOM MOJEIUPOBAaHUN?
56. Kakuie MeTo/pl MOMCKa ONTUMAILHON oOactu Bel 3HaeTe?

57. Kak npoBepsieTcst aIcKBaTHOCTh MOJIeTN?

14.1.3. TeMmbl KOHTPOJILHBIX PadoT
OcHOBHBIE MOHATUSA TEOPUHM MOJEIMPOBAHMSI, CTATUCTUYECKOE U UMUTALIMOHHOE MOJEINPOBAHNE
CUCTEM, METOAbl MOJEIMPOBAHMS COLIMAJILHO-3KOHOMHUYECKHX CHCTEM, HU3MepeHust u obpaboTka pe-
3yJbTaTOB MOJEIUPOBAHUS.

14.1.4. Tembl 1a00paTOpHBIX padoT

3HakoMcTBO co cpeaoid moxaenupoBanuss MAPC u Makpokanskyisitop. MoaenupoBaHue pes3u-
CTUBHOM JIEKTPUYECKON LIENHU OCTOSIHHOTO U IIEPEMEHHOTO TOKA.

dopMHUpOBaHHE U PEIICHNUE CUCTEMbl YPaBHEHUI METO/IOM Y3JIOBBIX MOTEHIMANOB. Pemenue nud-
(depeHIaTbHOr0 YpaBHEHHUS METOZOM Difjiepa 1 METOIOM TpPAaICIHA.

HccnenoBanne BpeMeHHbIX auarpamM. [locTpoenune maremarnyeckoil mojenu masTHuka. Mccne-
JIOBAaHUE YaCTOTHBIX XapaKTEPUCTUK TUMOBBIX 3BeHbeB CAY. AHaIU3 HEMMHEHUHBIX LICTICH.

[TapameTpuueckass HaJAEKHOCTb AEKTPOCXeMbl. MozenupoBaHue NpUpOIOOXPAHHBIX MEPOIPHUSI-
TN

Mogens paboTsl ornepanroHHOro 3ana B Oanke. MogenupoBaHue mpolecca YOOpKH CHera ¢ ro-
POACKUX YJIMII.

AHani3 4yBCTBUTEJIBHOCTH B LEMAX C OJHUM M JIByMS HaKONUTEISIMU SHEPIrUH, HAXOIAIINXCS B
nepexoqHoM mporecce. [TapameTpudeckas onTUMHU3AIMS IPOLIECCOB OCYILIKU T'a3a B abcopoepe.

W3yuenue paboThl ¢ BUPTyaIbHBIMU IPUOOpPAMU MPSMBIX U3MEPEHUN U TeHepaTOpPOB KOIEOAHUM.
[Tpumenenue 6JI0KOB 00paOOTKH TaHHBIX B paMKaX aBTOMATU3HPOBAHHOTO SKCIIEPUMEHTA.

Nzyuenue coctaBa u pabOThl OMOIUOTEKH MOJENIel aHAIOTOBBIX, AUCKPETHBIX U M3MEPHUTEIbHBIX
KOMIIOHEHTOB.

Crnenuanu3upoBaHHbIe TTAKeThI I MareMatndeckux pacuetoB (MathCAD, MakpoKalbKymsITop).
YuuBepcaiibHble cucteMbl MozenupoBanus (MatLAB, MAPC)

14.1.5. MeTonnyeckue peKoMeH AU
Omenka cteneHn c)OPMHPOBAHHOCTH 3asBICHHBIX B paboueil mporpamMMe TUCIUILIMHBI KOMIIE-
TEHIIMHA OCYIIECTBIIAETCS KaK B PaMKax IMPOMEXKYTOUHOW, TaK M TEKYyIEH arTecTaluu, B T.4. IIPH caye
9K3aMeHa, 3aliTe Ja0opaTopHBIX padoT. [Topsiok ONEeHKH I TEKYIIUX BHJIOB KOHTPOJIS ONPEeIsIeTCs
B METOIMYECKHX YKa3aHUSIX MO MPOBEIEHHIO JTa0OpaTOPHBIX paboT, OpraHu3allil CaMOCTOSITEIBHOM pa-
OOTBI.

14.2. Tpeﬁ()BaHI/Iﬂ K OIICHOYHBIM MaTepuajgam AJsd JUll ¢ OrPpaHHYC€HHBIMHA BO3MOKHOCTSAMU
3A0POBbH U HHBAJIUI0B
I[JISI JiI) ¢ OrpaHM4YCHHBIMH BO3MOXHOCTAMU 30POBbA U MHBAJIUAOB MPEAYCMOTPCHBI JOIMOJIHU -
TCJIBHBIC OICHOYHBIC MAaTCPHaAJIbI, IICPCUCHDb KOTOPLIX YKAa3aH B Ta6J'II/II_Ie 14.
Ta6J11/111a 14 — I[OHOJIHI/ITGJII)HI)IC MaTepuajibl OLUCHUBAHUA IJId JIUL C OrpaHUYCHHBIMU BO3MOXKXHOCTAMU
300POBbA U UHBAJIUJIOB

Kareropun Bupl 10N0THUTENBHBIX OLICHOUHBIX @DOopMbI KOHTPOJIS U OLICHKU
00y4aroLMXCsl MaTepHasoB pe3yabTaToB 00yUEHUs

TecTbl, NCEMEHHBIE CAMOCTOSTEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PAOOTHI

[Ipenmy1iecTBEHHO MUCHMEHHAS
IIPOBEpKa

C HapymeHusiMu
ciyxa
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C HapymieHusiMu
3peHus

CobecenoBaHue 1O BOTIPOCAM K 3a4eTY,
OIPOC 0 TEPMHHAM

[TpeumymiecTBEHHO yCTHAs TIPOBEPKA
(MHIMBUAYATIBHO)

C HapymieHusiMu
OIOPHO-
JIBUTATEJILHOTO
anrmapara

Pemenne MMCTaHIIMOHHBIX TECTOB,
KOHTPOJIbHLIC pa6OTBI, IIMCHbMCHHBIC
CaMOCTOSATENIbHBIE Pa0OTHI, BOIPOCHI K
3a4eTy

HpeI/IMYH_[eCTBeHHO JUCTaHIIMOHHBIMUA
METOAaAMU

C orpaHuueHUsIMH TIO
00ILIEMETUITMHCKIM
IMOKa3aHUsIM

TecTbl, MUCEMEHHBIE CAMOCTOSITEIbHbIE
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE PA0OTHI, YCTHBIE OTBETHI

[IpenmyniecTBEHHO IPOBEPKA
METOJaMH UCXOJISl U3 COCTOSTHUS
00y4aroierocss Ha MOMEHT IPOBEPKHU

14.3. Mertoauuyeckue peKOMEHIAUMH M0 OLEHOYHBIM MATEPUAJIAM JIJIfl JIMI C OTPAHUYEHHbIMU
BO3MOKHOCTSIMU 3/10POBbSI 1 HHBAJIN/I0B

Jns muIp ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 370POBbSI U MHBAIMIOB TPEIyCMAaTpPUBACTCS 10-
cTynHas (hopMma MpeoCTaBICHUS 3aJaHUH OIIEHOUYHBIX CPEJICTB, @ IMEHHO:

— B TIEYaTHOH (hopme;

- B IIeYaTHO (hopMe ¢ YBEITHUEHHBIM MIPUPTOM;

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

— METOJIOM YTEHHsSI aCCHCTCHTOM 3aJJaHus BCIYX;

— NIPEOCTABJICHUE 3a/IaHUs C UCTIOJIb30BAaHUEM CYpPJIOTIEPEBO/IA.

Jlumam ¢ OrpaHWYEeHHBIMH BO3MOXXKHOCTSIMH 3JIOPOBbSI M MHBAIHIAM YBEIHMYUBACTCS BpeMs Ha
HOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [ TaKuX 0Oy4arommxcsi MpeayCcMaTpUBaeTCst JOCTYII-
Has opmMa mpeoCTaBICHHSI OTBETOB HA 3a/IaHUs, & IMEHHO:

- NICbMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMITBIOTEPE;

- Ha0Op OTBETOB C MCITOJIL30BAHNEM YCIIYT aCCUCTEHTA;

- IPE/ICTaBICHAE OTBETOB YCTHO.

[Ipoueypa olleHUBAaHUS PE3YIILTATOB OOYYCHUS JIMII C OTPAHUYCHHBIMUA BO3MOXKHOCTSIMH 3J10PO-
BbSl 1 MHBAIHIOB 110 JUCLUILIMHE TpeIyCMaTpUBaeT IperocTaBieHne nHdopmarun B popMax, aganTH-
POBaHHBIX K OTPaHMYCHHUSM HX 3[J0POBBS U BOCHPUATHS HHOOPMALIVH:

JI1s1 JIMI ¢ HAPYIIEeHUSIMH 3PeHust:

- B (hopMe INIEKTPOHHOTO TOKYMEHTA;

- B IIeYaTHOW (hopMe YBEITMUECHHBIM HIPUPTOM.

JIJ1s1 JIMI ¢ HAPYIIEeHUSIMH cJIyXa:

- B (hopMe IIIEKTPOHHOTO IOKYMEHTA;

- B Ie4yaTHoOU hopme.

JIJ1s1 JIMI ¢ HAPYLIEHHUSIMH OTIOPHO-IBHIaTeJILHOTO anmapara:

- B (hopMe INIEKTPOHHOTO IOKYMEHTA;

- B Ie4aTHOU hopme.

[Tpn HEOOXOMUMOCTH ISl JIUIL C OTPAaHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS M MHBAIUIOB TIPOLIE-
Jypa OIICHWBAHUSI PE3yIbTaTOB 00yIEHUST MOXKET IPOBOUTHLCS B HECKOIBKO ITAIOB.
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