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AHHOTALUA

Hucuunmuna  «lludpoBuzanuss MHXEHEPHOH  JEATENBHOCTH B  TE€XHOC(HEpHOH
0e3011acHOCTH» BXOJUT B 00pa30oBaTeNIbHYIO NMPOrpaMMy BBICIIETO 00pa30BaHUS — IPOTrpamMMmy
OakanaBpuaTa 1O HampaBieHuio mnoarotoBku/ crneuuanbHocTd 20.03.01 «Texnocdepnas
0€30MacHOCThY HaNpPaBICHHOCTH «MHXXMHUPUHT M LHQPPOBU3AIMSA CHUCTEM O00CCIICUCHUS
6e3omacHocTy TexHOocdepb». JucuunmmHa peanuszyercs kaheapoit «NeSy.

JucuunnuHa HanejaeHa Ha OPMUPOBAHUE Y BHITYCKHUKA CIEAYIOIINX KOMITETEHITHI |

[IK-1 «CrnocobeH mpuHHMAaTh ydacThe B HAYyYHO-HCCIIENOBATEIBCKUX pa3paboTkax 1o
NpouiII0 MOATOTOBKM B COCTaBE€ KOJUIGKTHUBA: CHCTEMAaTHU3UpPOBATh MHGOPMAIUIO 1O TeMe
UCCJIEZIOBAHUMN, IPUHUMATh Y4acTUe B dKCIIEpUMEHTaX, 00pabaThiBaTh MOJIy4YCHHbIE JaHHBIE C
UCIIOJIb30BaHUEM MH(POPMALMOHHBIX TEXHOIOTUN M HU(PPOBBIX CPEIICTB

IIK-2 «CmocobeH mpoBOAUTH  SKOJOTMYECKHH  aHAU3, IPEAyCMAaTpPHUBAIONIHHA
pacilupeHre U PEKOHCTPYKLHUIO JNEHCTBYIOIIMX MPOU3BOJCTB, a TAaKXKE CO3/1aBAEMBIX HOBBIX
TEXHOJIOTUI U 000pYAOBaHMs, C UCIOJIb30BaHHEM MH(OPMAIIMOHHBIX TEXHOJOTUH U U (POBBIX
CPEACTB»

[IK-3 «CrnocobeH ompenensTh WHKEHEPHBIE alTOPUTMbI TEXHOJIOTHYECKUX pEeIleHUH,
CIOCOOCTBYIOLIMX CHM)KEHUIO HETaTUBHOI'O BO3AEHCTBHSI Ha OKPY/KAIOLIYIO CPELy»

[IK-5 «Cnoco0eH npuHUMaTh Yy4yacTHME€ B MHXKEHEPHBIX pa3paboTKax IPOEKTOB
9KOJIOTUYECKONW U TexHOoc(hepHON 0e30MacHOCTH MPOU3BO/ICTBA, COOPYKEHUH OUUCTKH CTOYHBIX
BOJI U 00paOOTKHU OCaJIKOBY

ConepkaHue TUCHUILUIMHBI OXBATBIBA€T KPYT BOIPOCOB, CBSI3aHHBIX C IMPHUMEHEHHUEM
HU(POBBIX TEXHOJOTHI B 00ecredeHnr 0e30MacHOCTH B TeXHOChepe.

[IpenonaBanue OUCHUIUIMHBI IMpeIyCMaTpUBaeT clenyolue (OopMbl OpraHU3aluu
y4e0HOTO Tpoliecca: JEKIUHU, Tad0opaTOpHbIe padOThI, MTPAKTUYECKUE 3aHATHS, CAMOCTOATEIIbHAS
paboTta oOydJaromerocs.

IIporpaMMoii TUCHUIUIMHBI MPENYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJA: TEKyIIU
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXYTOUHAs aTTecTanus B popme sK3amMeHa.

OO0mast TpyI0€MKOCTh OCBOEHHS JIUCIUIUITMHBI COCTaBIseT 4 3a4eTHBIX eAuHUIbI, 144
Jaca.

SI3pIK 00yUYEeHHMS 11O TUCUUIIIMHE «PYCCKUN »



1. TIlepeueHb NIaHUPYEMBIX PE3YJIHTATOB O0YUYECHUS 110 AUCIUIUINHE

1.1. Ilenm npenogaBaHus AUCIUILTMHBI

Lenn npenogaBaHus JaHHOHW U CIUILIMHBI HAITPABIICHBI HAa TIOATOTOBKY O0YYaIOUIMXCS K
pabote B 00JaCTHM MHKEHEPHOH OE30MACHOCTH C Y4YETOM HCIIOJIb30BAHUS COBPEMEHHBIX
U (POBBIX TEXHOJIOTUI U METO/IOB.

1.2. JlycummumHa  BXOOUT B  COCTaB  4YacTd, (HOPMHPYEeMOH  y4aCTHHKAMH
00pa3oBaTeIbHBIX OTHOIIEHUH, 00pa30BaTENbHON MPOrpaMMbl BBICIIEr0 00pa3oBaHMs (najee —
OI1 BO).

1.3. TlepedeHb NIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS MO TUCIUIUINHE, COOTHECEHHBIX C
TUTaHUpyeMbIMH pe3yibratamu ocBoeHus OIT BO.

B pesynbraTe M3ydeHUs QUCHMILIMHBI OOYYaIONUMICA JOIDKEH 00JIanaTh CISTYIOIUMHU
KOMITETEHIIUSMU WUJTH UX YacTAMH. KOMIETeHIINN M WHIMKATOPHI UX JTOCTHXKECHHUS NPUBEICHBI B
tabmmue 1.

Tabmuna 1 — [lepeyeHp KOMIETEHIIMH ¥ HHAWKATOPOB MX JOCTH)KCHUS

Kareropus (rpynna) | Kon u HaumenoBanue | Koj u HauMeHOBaHME WHIUKATOpa TOCTHXKEHUS
KOMIIETEHLIUH KOMIIETEHLIUH KOMIIETEHLIUH
[1IK-1 Cnocoben
IpPUHUMATh y4acTue B
Hay4HO-
M CCIIEIOBATEIHCKUX
pa3paboTkax mo
npodutto [TK-1.3.2 3HaTh U (pOBBIE CPEeaCTBA s TIOUCKA
MOJATOTOBKH B nH(OpPMAIUU IO TEME UCCIIEIOBaHUH,
coCTaBe KOJUIEKTUBA: | MH(POPMAIIMOHHBIE TEXHOJIOTHH, B TOM YHUCJIE
CHUCTEMaTHU3UPOBATh MHTEJUIEKTYaJIbHbIE, /1151 BBIIIOJIHEHUS pacyeTOB
[Ipodeccrnonansubie
KOMITETEHIIHI uH(pOpMAIHUIO IO U TIOPSI0K paboThl C HUMU
TeMe WCCIEIOBaHNH, [TIK-1.Y.1 ymeTb BBINOIHATH TOUCK JAHHBIX 110
MPUHUMATh y4acTHe B | TEME MCCIICOBAHUN C UCTIOJIb30BAaHUEM
JKCIIEPUMEHTAX, M (POBBIX CPeCTB HH(POPMAITMOHHBIX
00pabaTbIBaTh TEXHOJIOTUM, BKIIIOYAsI UHTEIIEKTYa IbHbIE
MOJIyYeHHbIE JJaHHBIE
C MCTIOJIb30BAaHUEM
nH(OpPMAITMOHHBIX
TEXHOJIOTUN U
1M (POBBIX CPEICTB
[1K-2 Cnocoben
MIPOBOJUTH
AKOJIOTUY ECKUI
aHaImn3
’ . | TIK-2.Y.1 yMeTb npuMeHATh U (PPOBHIC
IpeycMaTpPUBAIOIIMMA
WHCTPYMEHTHI IS CO3/IaHus U O(POpMIICHUS
pacuMpeHue u
nH(pOpMAIUHU 1JIs IPOBEACHUS OLICHKU
PEKOHCTPYKIIHIO <
[Ipodeccronanbubie | ASUCTBYIOIINX BOSJICHCTBILL Ha OKPYAIOMLYIO CPELY
P yio I1K-2.B.1 Biamerh HaBBIKAMH HOAT OTOBKHU
KOMITETCHIIUH MIPOU3BOJICTB, a
nHbOpMAIUU AT TIPOBEICHUS OIICHKU
TaK)Ke CO37]aBaeMbIX .
. BO3/ICIICTBHS HA OKPY>KAIOUIYIO CpEeny
HOBBIX T€XHOJIOTUH U .
MJIAHUPYEMOH ISSITENIbHOCTH C UCIOJIb30BAaHUEM
obopynosaHus, ¢ nU(POBBIX CPEICTB
HCI0JIb30BaHUEM p p
UH(GOPMAITMOHHBIX
TEXHOJOTUM U
U (POBBIX CPENCTB
[Tpodeccuonanbusbie | [1K-3 Criocoben [1K-3.B.1 B1ageTs HaBbIKAMU MPUMEHCHUS




KOMIIETEHLIUU OIIpENENATh IU(PPOBBIX CPEACTB AJIs pa3pabOTKU
WH)XEHEPHBIE MPE/IJIOKEHUH 110 BHEJIPEHUIO COBPEMEHHBIX
aJITOPUTMBI MIPUPOAOOXPAHHBIX TEXHOJIOIUM U MHKEHEPHBIX
TEXHOJIOI'NYCCKUX peHICHI/Iﬁ

peuieHui,
CIIOCOOCTBYIOIINX
CHUKECHUIO
HECraTuBHOI'O
BO3/ICIICTBHS HA
OKPYXAaIOIIYI0 Cpeay

[1K-5.3.2 3HaTh BUABI HH(GOPMAITMOHHBIX
TEXHOJIOTUH U PO eCcCHOHATBHBIX IU(PPOBBIX
MIPOrpaMMHBIX CPECTB JIJISl BHIMOTHEHUS
pacyeToB COOPYKEHUI OYMCTKH CTOUHBIX BOJ U

TIK-5 Cnocoben
IIPUHUMATh y4acTue B

MHKEHEPHBIX
00paboTKH 0CaJKOB
pa3zpaboTkax
DOCKTOR [IK-5.Y.2 ymers npuMeHsaTh HH(POPMALIMOHHO-
P . KOMMYHUKAIIUOHHBIE TEXHOJIOTUU U
[Ipodeccronanbubie | IKOJIOTHUECKON U
. npodeccruoHanbHble U (POBbIE IPOrPaAMMHBIE
KOMIIETEHIIUH TeXHOC(EpHOI
CPEACTBA ISl BHIIIOJIHEHUS CIIELUAIbHBIX
0e30rmacHOCTH
pacueroB U pa3pabOTKU KOHCTPYKTUBHBIX U
IIPOU3BOACTBA,

KOMITOHOBOYHBIX PEHIEHUI COOPYKEHUN
OYHUCTKHU CTOYHBIX BOJ U 00pabOTKU 0CaKOB
[1K-5.B.2 BiageTh HaBbIKaMH Mepeaadun
UCXOTHBIX JAHHBIX B CBOAHYIO IIM(POBYIO
MOJIelIb 00bEKTA KATUTAJIBLHOI'O CTPOUTENIHCTBA

COOPYXEHHI OYUCTKH
CTOYHBIX BOJ U
00paboTKH 0CaIKOB

2. Mecto aucuuniauHsl B cTpykrype OI1

JucrunirHa MOXKET 0a3upoBaThCs HA 3HAHMSIX, PaHEe MPHUOO PETEHHBIX 00yJarOIIUMHCS
MIPU U3yYCHUH CICAYIOIIMX U CITUTIINH:

- «[{udposas meTposorus»,

- «MeXIUCHUTITIMHAPHBINA TPOEKTY.

3HaHus, TOJYYEHHbIE NMPU HU3YYEHUU MaTepuaja JaHHOW AMCHUIUIMHBI, UMEIOT Kak
CaMOCTOATENILHOE 3HAYEHUE, TaK U UCIOJIb3YIOTCS IPU U3YyUYECHUH IPYTUX U CHUTLIUH!

- «["'eonH(pOpMAIIMOHHBIE CUCTEMBI U TEXHOJIOTUNY,

- «[dudpossie Texnonoruu 3D monenupoBaHus»,

- «[Ipon3BoACTBEHHAs IPEAUIIIIOMHAS IIPAKTUKA ».

3. OOBeM U TPYTOEMKOCTh JUCIHTLINHBI
Jlanubie 00 oOmeM o0beMe MUCHUILIMHBI, TPYAOEMKOCTH OTACIBbHBIX BHJIOB Y4eOHOMU
paboThI 1O TUCHHMILIMHE (M paclpeelieHHe TON TPYJOSMKOCTH IO CEM eCTpaM) MpeICTaBICHbI B
Tabnuie 2.

Ta6mmma 2 — O6beM U TPYAO0EMKOCTh A CIUTILIAHBI

TpynoeMkocTs 1o
By yaeOHOM paboThI Bcero ceMecTpam
Neb
1 2 3
Oowan mpyooemKkocms oucyunaunol, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npaxmuueckoii HOO20M06KU 34 34
AyoumopHnvie 3anamus, BCEro yac. 51 51
B TOM YHCJIC:




nexuuu (JI), (dac) 17 17
npakTuueckue/cemuHapckue 3ansatus  (113), 17 17
(dac)
nabopaTtopHbie padotsl (JIP), (dac) 17 17
KypcoBo# npoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 54 54
Camocmoamenvhasn paboma, Bcero (4ac) 39 39
Buo npomesxxcymounoit ammecmayuu: 3a4er,
mudd. 3ader, sk3ameH (3auetr, [dudd. 3ay, OK3. OK3.

DK3.%%)

Ilpumeuanue: KaHAUOATCKUI dK3aMeH

4. ConepikaHue IUCHUIUIAHBI

4.1. Pacnpenenenue TpyJ0EMKOCTH AUCIUIUIMHBI IO pa3jiesiaM U BUJaM 3aHITHH.

Pa3z[em>1, TEMbI JUCHUIIJIMHBI U UX TPYAOCMKOCTD ITPUBCICHBI B Ta6J'II/IHe 3.

Tabmmua 3 — Pa3gensl, TeMbl JUCHUIUIMHBL, UX TPYA0EMKOCTh

Pa3)1enm, TEMBI I CIIUITJIMHBI

Jleknmu
(dac)

13 (C3)
(dac)

JIP
(dac)

KII
(dac)

CPC
(gac)

Cem

ecTp 6

Paznen 1. OcHOBBI 1T (ppOBU3AIIMU B MHKEHEPHON

JeSITEIbHOCTH J1JIs1 TOBBILLIEHUS TEXHOC(EpHOH
6e3omacHOCTH

Tewma 1.1. lludpoBbie TEXHOIOTHH B HH)XCHEPUHU
Tema 1.2. IludpoBsie METOABI aHANIN3A U
IIPOrHO3UPOBAHUS PUCKOB

Tema 1.3. IludpoBbie cucTEMBbI MOHUTOPUHTA H
KOHTPOJIS

Tema 1.4. Kubepb6e3onacHocTh HHKEHEPHBIX
CHCTEM

Tema 1.5. MHTerpanus nupoBbIX TEXHOIOTHH B
WHXXEHEPHYIO MPAKTUKY

Paznen 2. [lpuMeHenne nCKYCCTBEHHOTO
WHTEJUIEKTa B CUCTEMaX MOHUTOPHHTA U
ylpaBjeHHUs 111 oOecrieueHus: 0€301acHOCTH
Tema 2.1. OCHOBBI UCKYCCTBEHHOI'O MHTEJIIIEKTA
Tema 2.2. [IpuMeHeHre UCKYCCTBEHHOIO
MHTEJUUIEKTAa B CUCTEMaX MOHUTOPUHTA

Tewma 2.3. IIpuMeHeHNE HCKYCCTBEHHOTO
WHTEJUIEKTa B CUCTEMaX yIpaBJICHUs

Tema 2.4. O6ecreucHre 0€30IaCHOCTH C
MOMOIIBIO0 UCKYCCTBEHHOI'0 MHTEJICKTa
Tema 2.5. IlpakTrueckue npuMepbl U Kei bl




Pasnen 3. Mcnonb3oBaHue OONbIINX TaHHBIX U
AQHAJMTUKU JJIsI IPEAOTBPALLEHUS YPE3BblUaliHbIX
CUTyaluid

Tewma 3.1. BBenenue B ananu3 00IbIINX TaHHBIX.
Tewma 3.2. [IpuMeHeHNE aHATUTUKY TaHHBIX JJIS
MIPeIOTBPALCHUS YPE3BbIYalHBIX CUTyalUH. 3 3 3 8
Tema 3.3. MeToasl 00pabOTKH OOJIBIINX TaHHBIX
B pe€allbHOM BPEMEHHU.

Tewma 3.4. [IpakTrueckue npumMepsl U KEHCHI.

Tema 3.5. DTHuecKue aceKkThl UCII0JIb30BaAHUA
JTAHHBIX.

Paznen 4. PazpaboTka COBpeMEHHBIX CHCTEM
yJIaJI€HHOT 0 KOHTPOJISL ¥ YIIpaBJICHUS AJIs
obecreueHus TexHOCPepHOil Oe3onmacHOCTH
Tema 4.1. OcHOBBI cucTeM yJaJI€HHOIO KOHTPOJIS
Y YIIPaBJICHUS.

Tema 4.2. TexHosoruu u craHAapThl CBSI3U B
CHCTEMAaXx yAaJIEHHOIO KOHTPOJIS.

Tema 4.3. IlpuHuuns 6€30MaCHOCTH B CUCTEMAaX
YAQIEHHOT' O KOHTPOJISA.

Tema 4.4. IIporpammHoe oOecnieueHue aJis
CHCTEM YyJIaJIEHHOI'O KOHTPOJISL.

Tema 4.5. IlpakTHueckre NpuMepbl U KEHCHI.

Pasnen 5. DddexkTuBHOE BHEApeHME HU(POBBIX
TEXHOJIOT M B MH)KEHEPHYIO eATEIbHOCTh B IIEISIX
obecrieueHus: 6€30MacHOCTH 0OBEKTOB
TEXHHYECKOW HHPPACTPYKTYPBHI.

Tewma 5.1. lludpoBsie TEXHOJIOTHH B HH)XCHEPH O
NesITeTbHOCTH.

Tema 5.2. aTerpanus nudpoBbIX TEXHOJIOTHH B 3 3 3 7
WHKXCHEPHYIO MPAKTUKY .

Tema 5.3. MOHUTOPHHT U ylipaBieHHE 00bEKTaMU
yepe3 MudpoBbIe MIATHOPMBI.

Tema 5.4. bezonacHOCTh U (PPOBBIX CUCTEM B
WH)XEHEPHOH J1eSITeTbHOCTH.

Tema 5.5. IIpakTueckue npuMepsl U KEHCBHI.

Hroro B cemectpe: 17 17 17 39

Hroro 17 17 17 0 39

[IpakTuyeckass MOArOTOBKA 3aK/IHOYAETCsi B  HENOCPEACTBEHHOM  BBIIOJHEHUHU
Oo0y4yaromMMHCST  ONpPEIENeHHBIX  TPYAOBBIX  (YHKIHHA,  CBA3AaHHBIX C  Oy;ymiei
pohecCuOHAILHON JeSTeNIbHOCTHIO.

4.2. CopaepxaHue pa3/ieloB U TEM JIEKIMOHHbBIX 3aHITUH.
ConepxaHue pa3/iejioB U TEM JISKIIMOHHBIX 3aHATUN MPUBEEHO B Tabymiie 4.

Tabmuna 4 — Copep:kaHue pa3aenoB ¥ TeM JEKIIMOHHOTO IIHKJIa

Howmep paznena Ha3zBanue u conepxanue pas3iesioB U TEM JIEKIHUOHHBIX 3aHATUN

Paznen 1 Tema 1.1. lludpoBbie TeXHOJIOTHHN B HHKEHEPUHU: O3HAKOMJIEHHUE C
OCHOBHBIMU ITU(GPOBBIMHU TEXHOJOTUSMH, UCIIOIb3YEMbIMU B UH)KEHEPHOM
nestenbHoctr, TakuMu kak CAD/CAM/CAE cuctemsl, PLM cucreMsl, a




TaK)Xe MPUHIUITEI paboThl M puMeHeHue MutepHera Bemei (IoT) u
HMCKYCCTBEHHOT 0 MHTeIUIeKTa (Al) B MHXKEHEpHUU.

Tema 1.2. [ludgpoBbie MeTOABI AHAJIN3A H MPOTHO3UPOBAHHS PUCKOB:
U3y4eHue HUPPOBHIX METOJ0B aHAJIN3a U OLIEHKU PUCKOB B MH)KEHEPHBIX
CHCTEMax, BKJII0Yasi IPUMEHEHHE METO0B CTATUCTUUECKOTO aHaI13a
JaHHBIX, MAIITMHHOTO O0YYEHHsI ¥ MOAEIUPOBAHUS ISl TPOTHO3UPOBAHHS
BO3MOKHBIX yTpO3 U COOEB.

Tema 1.3. HudpoBbie cucTeMbl MOHUTOPUHIAa U KOHTPOJISI: U3YYEHUE
MIPUHIIUIIOB pabOThI U Pa3padOTKHU HU(PPOBBIX CUCTEM MOHUTOPUHTA U
KOHTPOJIS [U1s1 0OecredeH s HEMPEPhIBHOIO HAOMIOIEH U 32 COCTOSHUEM
WHXEHEPHBIX 0OBEKTOB U CBOEBPEMEHHOT'0 pearupoBaHus Ha BO3MOKHbIE
YIPO3BI.

Tema 1.4. Ku6ep6e30nacHOCTh HHKEHEPHBIX CHCTEM: 00yUeHHE
CTYACHTOB OCHOBaM KHOep0e30MacHOCTH B UHKEHEPUH, BKJIIOYAs 3aLIUTY
oT KubepaTak, yrnpaBjieHHe JOCTYIIOM K JaHHBIM U CETSIM, a TAK)K€ MephbI
MPEIOCTOPOKHOCTH MPU 00pabOTKE U XpaHEHUH UH(POPMAIIHIH.

Tema 1.5. Unterpanust un¢poBbIX TEXHOJIOTHIl B HHKEHEPHYIO
NPAKTHUKY: U3y4YCHHE METOJ0B MHTETPAllUU U(PPOBBIX TEXHOJIOTHU B
MIOBCETHEBHYIO MH)KEHEPHYIO IIPAKTHUKY, BKJIIOUYasl UCIOJIb30BaHUE
CIELUAIM3UPOBAHHOIO IPOrpaMMHOI0 obecredeHus, 00JauHbIX CEPBUCOB U
COBPEMEHHBIX TEXHUUECKUX CPEACTB.

Paznen 2

Tema 2.1. OcHOBBI HCKYCCTBEHHOI'0 HHTeJLJIEKTA: 0030p OCHOBHBIX
MOHATHI U METOJI0OB MCKYCCTBEHHOI'O MHTEJIJIEKTA, TAKUX KAK MAalllMHHOE
o0ydeHHEe, HEUPOHHBIC CETH, aJITOPUTMBI I'TyOOKOro 00ydeHus: 1 00paboTKa
€CTECTBEHHOIO SI3bIKA.

Tema 2.2. [IpuMeHeHNe HCKYCCTBEHHOI0 HHTEJJIEKTA B CHCTEMAax
MOHHMTOPHHIA: U3yYeHUE CITOCOOOB MPUMEHEHHS UCKYCCTBEHHOTO
WHTEJUICKTA JIJIS aHAIM3a U 00paOOTKH TaHHBIX U3 PA3JIUYHBIX TATYUKOB U
HMCTOYHUKOB, a TAKXKE JIJIS1 BBISIBJIEHUS aHOMAJIMI U Ipe/icKa3aHus
BO3MOJKHBIX ITPOOJIEM.

Tema 2.3. [IpuMeHeHNEe HCKYCCTBEHHOT0 HHTEJLJIEKTA B CHCTEMAax
yIpaBJieHHs: U3YUYCHHE BO3MOXKHOCTEH MCIOJIB30BAHHUS MCKYCCTBEHHOTO
WHTEJUICKTA JUJIS IPUHSATHS PEIICHUH B peabHOM BPEMEHH, ONITUMHU3AITUN
IIPOLIECCOB YIIPABJIEHUS M ABTOMATU3aLUU IPUHATUS YIIPABJIEHY €CKUX
peLIeHU.

Tema 2.4. O0ecneuenne 0€30MACHOCTH C MOMOIILI0 HCKYCCTBEHHOTO
HHTEJJIEKTA: pACCMOTPEHUE METO 0B IPUMEHEHUS CKYCCTBEHHOTO
WHTEJUIEKTA JIJIsi OOHAPYKEHHS yTrPpo3, aHaIIN3a PUCKOB, pearupoOBaHUs Ha
MHIUACHTHI 0€30MacHOCTH U obecredeHus nu(poBoii 6€30MaCHOCTH CHCTEM
U O0OBEKTOB.

Tema 2.5. [IpakTudeckne NpuMepbl U Keiichbl: N3YUCHNE KOHKPETHBIX
MIPUMEPOB YCIEIIHOTO MPUMEHEHUS HCKYCCTBEHHOT O MHTEJUICKTA B
CHCTEMaX MOHUTOPHUHTA U YIIPABJICHUS JIJIs1 00ecredeHns 0€30MacHOCTH B
pasnMYHBIX chepax, TAKMX KaK MPOMBIIIICHHOCTh, TPAHCIIOPT, YJHEPreTHKA
U T/.

Pasnen 3

Tema 3.1. BBegenue B aHaau3 60JbIMIMX JAHHBIX: 0030p OCHOBHBIX
KOHILIEMIINI U METOJIOB aHAIN3a OONBIINX TaHHBIX, TAKUX KaK cOop,
XpaHeHHue, 00paboTKa ¥ BU3yalu3alus JaHHbBIX, & TAK)KE UHCTPYMEHTHI U
TEXHOJIOTHH JUI pabOoThI ¢ OONBIIUMHU 00beMaMU HH(OPMAIINH.

Tema 3.2. [IpumeHeHNe aHAJMTHKH JAHHBIX IS IPeJ0TBPALLCHHSA
Yype3BbIYAHHBIX CHTYAIMii: U3yYeHHE BO3MOKHOCTEH HCIOIb30BaHUS
AHAJIMTUKU JAHHBIX U UACHTU(DUKALMY aHOMAJIUI, IPOTHO3UPOBAHHUS




BEPOSTHOCTH BOZHUKHOBEHUS YPE3BBIYAIHBIX CUTYAIMH U pa3pabOTKu

3¢ (HEKTUBHBIX CTPATErHi U MEP NPEAYIPEKICHHUS.

Tema 3.3. MeToabl 00padoTKH 00JbIINX JAHHBIX B PeaJIbHOM BpPeMeHM:
PacCMOTPEHUE TEXHOJIOTUI U METOI0B 00Pa0OTKH U aHaIN3a OOJIBIINX
JAaHHBIX B PEKUME PeaJIbHOr0 BPEMEHH JIJIsl ONIEPaTUBHOIO pearupoBaHUs Ha
BO3MOXKHBIE Ype3BbIYaliHbIE CUTYALIUH.

Tema 3.4. [IpakTuyeckne npuMepbl U Kelcbl: N3YUEHNE KOHKPETHBIX
MIPUMEPOB YCHEUIHOTO MPUMEHEHUS aHATUTHUKH TaHHBIX U OOJIBIINX JaHHBIX
JUIS IPEIOTBPALLIEHNS YpEe3BbIYAHHBIX CUTYAl[Uil B pa3IM4YHbIX 00JIacTsIX,
TaKMX Kak oOLIecTBeHHasi 0€30MacHOCTh, 3APaBOOXPAHEHUE, aBHAIUS U JIP.
Tema 3.5. DTnueckne acneKThl HCMOJIB30BAHUS JAHHBIX: 00CYXICHUE
BONPOCOB 0€30MaCHOCTH U KOH (pUICHIIMATIbHOCTU JAHHBIX IIPH paboTe ¢
OonpIMMHU 00beMaMu HH(POPMAIMK U pa3padOTKe CHCTEM MPEeIOTBPAIICHHS
YPE3BbIYANHBIX CUTYAlM HA OCHOBE AHAIMTUKY JTAHHBIX.

Paznen 4

Tema 4.1. OcHOBBI CHCTEM YJAJT€HHOT0 KOHTPOJIS U YIIPaBJieHHs: 0030p
MIPUHIUTIOB pa0OTHl U OCHOBHBIX KOMIIOHEHTOB CHCTEM YJAJIE€HHOT O
KOHTPOJISI U YIIPABJIEHUS], TAKUX KaK JATYUKH, UCTIOJTHUTEIIbHBIE
YCTPOMCTBA, IIUTIO3bI CBS3H M MIPOTPAMMHOE 00ECIICUCHHE.

Tema 4.2. TexXHOJOTUN U CTAHAAPTHI CBSI3M B CHCTEMAX YAAJEHHOT0
KOHTPOJISI: U3YYECHHUE PAa3JIUYHbBIX TEXHOJOIMH U CTAaHIapTOB CBSI3H,
KCIIOJB3YEMBIX JJISl IEpeaayu JaHHBIX MEXIY YAAJEHHBIMH yCTPOM CTBAaMU
Y IEHTPAJILHON CUCTEMOU yIpaBieHusl, BKIIOYasi 0€CIPOBOIHBIC U
MPOBOJIHBIE TPOTOKOJIBI CBSI3U.

Tema 4.3. [IpuHIMNIBI 0€30MIACHOCTH B CHCTEMAX YAAJTEHHOT0
KOHTPOJISI: pACCMOTPEHHUE METO/I0B 00€CIIeUeHH s 3alIUThI TaHHBIX U
CHCTEM OT KubepaTak, B3JIOMOB U APYTUX YyIpo3 0€30MacCHOCTH B CHCTEMax
YAAJIE€HHOT O KOHTPOJISL U YIIPaBJICHHUS.

Tema 4.4. [IporpamMHoe o0ecniedeHne 1JIsl CUCTEM Y/IaJeHHOT 0
KOHTPOJISI: U3YYECHHE CIEUUAIM3UPOBAHHBIX IPOrPAMMHBIX PELLICHUM IS
MOHUTOPHUHTA, AHAJIM3a U YIIPABJIEHUSA CUCTEMAMH YIAJIEHHOIO KOHTPOJIA, &
TaKkKe pa3padoTka COOCTBEHHBIX POTPAMMHBIX ITPOTYKTOB.

Tema 4.5. IIpakTudeckne npuMepsbl U Kelcbl: aHAIN3 KOHKPETHBIX
MPOEKTOB U MPUMEPOB YCIEUTHON peann3aliu CUCTEM YIaJIeHHOIro
KOHTPOJIS ¥ YIPABIICHUS JIJIs1 00eCIIeueHusI TEXHOCPEPHOH 0€30NacHOCTH B
Pa3JIMYHBIX OTPACIISIX, TAKUX KaK YHEPreTHKa, TPAHCIIOPT,
MIPOMBIIIIEHHOCTH U AP.

Paznmen 5

Tema 5.1. HudpoBbie TeXHOJIOTHH B MHKEHEPHO /1eATEIBLHOCTH: 0030p
COBPEMEHHBIX LIM(PPOBBIX TEXHOJOTUH, TaKMX Kak nHTepHeT Beuiei (1oT),
MCKycCTBeHHBIN MHTEIUIEKT (Al), mammmuanOoe 00yuenue (ML) u ap., u ux
MpUMEHEeHue 1715 o0ecreueHus: 6e30MacHOCTH 00BEKTOB TEXHUYECKOU
UH(PPACTPYKTYPBHI.

Tema 5.2. UaTerpauusi uu(ppoBbIX TEXHOJIOTUHA B HHKEHEPHY IO
NPAKTHUKY: U3y4CHHE METOJ0B U MHCTPYMEHTOB MHTErpariuu udpoBbIxX
TEXHOJIOTMH B ITPOLIECCHI TPOEKTUPOBAHUS, CTPOUTENILCTBA, KCILTyaTalluK U
00CIy’)kKMBaHUS 00bEKTOB TEXHUYECKOW UH(PPACTPYKTYPHI.

Tema 5.3. MOHMTOPUHI U yIpaBJjieHHe 00beKTAMHU Yepe3 HUuPpPoBbIe
mi1aTgopMbI: pa3paboTKa CUCTEM MOHUTOPHUHTA U YIIPABICHUSI 00HEKTaMHU
UHGPACTPYKTYpPHI uepe3 U poBbie mIaTdopMbl, 0OecreurnBarone
OTIEpaTUBHOE PearupoBaHUE HA YPE3BbIYANWHBIE CUTYAIIUH U YTPO3bI
6e30MacHOCTH.

Tema 5.4. Be3onacHocTh HH(PPOBBIX CUCTEM B HHKEHEPHOM
AesITeJIbHOCTH: aHAJIU3 YSI3BUMOCTEN HU(POBBIX CUCTEM U pa3paboTKa




METOJIOB 3aIUThl HH(OpMaLuu OT KuOepaTak U APYTrux yrpos, a Takxke
o0ydYeHHE MepCOoHAa OIIEPUPOBAHMIO C IM(PPOBBIMU CHCTEMaMHU
0e3011acHOCTH.

Tema 5.5. IIpakTuyeckue npuMepbl U Kelchbl: NCCIIEOBAHNUE YCIEIIHBIX
IIPOEKTOB 10 BHEAPEHUIO ITU(POBBIX TEXHOJIOTHIA B WHKECHEPH VIO
JeSITeNbHOCTh I o0ecredeHrs 0€30MacHOCTH 00bEKTOB TEXHUYECKOM
UHOPACTPYKTYPHI PA3IUIHBIX OTPACIICH.

4.3. Tlpaktuueckue (CeMHHAPCKHE) 3aHATHUS
Tembl MpakTUYECKUX 3aHATHH U UX TPYIOEMKOCTh IIPUBEICHBI B TAOIHUIIE .

Tabmuna 5 — [IpakTrueckre 3aHATHS U UX TPYAOEMKOCTb

Ne
o/a

Tembl mpakTHUECKHX
3aHATUI

Dopmbl
MPaKTUYECKUX
3aHATUH

TpynoeMKocTb,
(dac)

N3 Hux
IIPaKTUYECKON
IIOJITOTOBKH,
(gac)

Ne
pazzaena
JIUCLIMIT

JINHBI

Cemectp 6

Pazpaborka nuposoit
MO/IEITH WHKEHEPHOTO
00BEKTa C YUETOM aCIEKTOB
TeXHOC(EpHOH
0e30MacHOCTU

Pacuetnoe
3aJaHue

4

OO0yueHnue mojaenu
HCKYCCTBEHHOT'O
MHTEJUIEKTA I aHAJIA3a
JIaHHBIX 0 0€30IIaCHOCTH
MHXEHEPHOro 00beKTa U
BBISBJIEHUS IMOTCHIMAILHBIX

yrpo3

Pacuernoe
3a7aHue

Pazpabortka rpadudeckux
0T4eTOB U MH(OrpaduKy Ha
OCHOBE JIAHHBIX aHAUTUKA
JUTSL HATJISTHOTO
Npe/ICTaBICHUS
uHpopmaruu o
6e30macHOCTH 00BHEKTOB

PacuerHoe
3aJIaHue

WuTerpanus cucTeMsl
YIAJIEHHOI O KOHTPOJIS €
LEHTPAJIU30BaHHON
CHUCTEMON MOHUTOPHUHTIA
JUIsl OIIEpaTUBHOIO
pearupoBaHus Ha CUTyaluH
4Ype3BbIYATHOIO XapaKTepa

Pacuernoe
3a7aHue

Pa3zpaboTka cTpaTeruu
BHEJIPEHUS ITU(PPOBBIX
TEXHOJIOTUH C y4E€TOM
crennpUKU TeXHOCEepHO
0€301acHOCTH.

Pacuetnoe
3a7aHue

Bcero

17

17

4.4. JlabopaTopHble 3aHATUS

Tewmbl 1abopaTOPHBIX 3aHATUI U UX TPYJOEMKOCTh IPUBEICHBI B TaOHIIE 6.




Tabnuna 6 — JlabopaTopHble 3aHATUS 1 UX TPYAOEMKOCTb

N3 Hux Ne
Ne HanmeHnoBaHue 1abopaTOpHBIX padboT TpyROMKOCT®, | PAKTHYECKOH | pasieia
n/a (dac) MMOATOTOBKH, | JMCITHII
(qac) JIHBI
Cemectp 6
1 | Co3nanue mpoekTa mo BHEIPEHUIO UPPOBIX 4 4 1
peIIeHuH IS TOBBIIEHUST TeXHOCHEepHOI
0€3011acHOCTH KOHKPETHOTO 00BhEKTa
2 | Pa3paboTka cucTeMbl MAIIMHHOTO 3PEHUS JJIs 4 4 2
O0HAPYKEHUS aHOMAJINK Ha WH)KEHEPHBIX
00BeKTaxX
3 | COop u aHanM3 KPYMHBIX 00HEMOB JAaHHBIX O 3 3 3
0€30I1aCHOCTH MHKCHEPHBIX 00HEKTOB
4 | Cozpanue MpoTOTUIIA CUCTEMBI YIaJI€HHOTO 3 3 4
KOHTPOJISI 0€30IMaCHOCTH WHKEHEPHOTO
o0BeKTa ¢ ucnonb3oBanueM loT TexHomorui
5 | Cozmanue Ou3HEC-TIIIaHA 110 BHEIPEHHUIO 3 3 5
U(POBBIX pPelIeHUN IS
COBEPIICHCTBOBAHUS OE30MaCHOCTH
WHKEHEPHBIX 00bEKTOB
Bcero 17 17

4.5. KypcoBoe npoeKTupoBaHue/ BBIIIOJIHCHHE KYPCOBOM pabOThI

VY4eOHBIM MJIaHOM HE NPEAYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Bunbsl caMocTosTENBHOM paboOThI U €€ TPYAOEMKOCTh MPUBEIASHBI B TabIHIIE 7.

Tabmuna 7 — Buabl caMOCTOSTENBHON pabOTHI U €€ TPYI0EMKOCTh

o Bcero, | Cemectp 6,
Bun camocTrositenbHON paboThI
qac qac
1 2 3
N3ydenue TeopeTuyeckoro MaTepuaia
15 15
mucruuinabl (TO)
[TonroroBka K TEKyIIeMy KOHTPOIIIO 14 14
ycneaemoctu (TKY)
ITonroroBka K MpOMEXyTOUHOM 10 10
atrectanuu (ITA)
Bcero: 39 39

5. [lepedenn yueOHO-METOANIECKOTO 00ECTICUCHUS
JUTSI CAMOCTOSTEIILHOM paboThl 00YJaIOIIUXCS IO U CHUTITUHE (MOJIYIIIO)
Y4eOHO-MeToInYecKre MaTepuaibl 1 CaMOCTOSTENbHOW paboThl 00yYaromMXcsl yKa3aHbl B
. 7-11.

6. IlepedeHp MeYaTHBIX U AJIEKTPOHHBIX YUCOHBIX U3TAHHMA
[lepeyeHb meyaTHBIX U AIEKTPOHHBIX YUEOHBIX M3IaHUN TIpUBEeH B TabmwmIe 8.
Tabmmia 8— IlepeyeHp MeYaTHBIX U DJIEKTPOHHBIX YUEOHBIX U3TaHUI

Mludp/
URL anpec

bubmmorpaguueckas ccpuika

KomuectBo
AK3EMILISIPOB B




OnomoTeKe
(kpome
AIIEKTPOHHBIX
HK3EMILISIPOB)

https://znanium.com/catalog/ | Biunosckas, S1. 10. T'eonndopmannonsbie
product/2006831 CHUCTEMBI B TEXHOC(EpHOIi 0€30MacHOCTH :
yuebHoe nocobue / S.10. binnosckas, [J1.C.
3amos. — Mocksa : UHOPA-M, 2023. —
160 c. — (Bsicmiee obpazoBaHue:
bakanaspuar). — DOI 10.12737/1002663. -
ISBN 978-5-00091-651-3. - Tekcr :

JJIEKTPOHHBIN.
https://znanium.com/catalog/ | Kasakos, H. B. [IpombinuienHoOe
product/2098513 necomnoib3oBanue. Ludposuzanus u

aBTomMaTH3anus : Monorpadus / H. B.
Kasakos. - Mocksa ; Bonorga : Ungpa-
Wmxenepus, 2023. - 188 ¢c. - ISBN 978-5-
9729-1132-5. - TeKcT : 3JIeKTPOHHBIH.

https://znanium.com/catalog/ | Cypraega, O. C. [{ludpoBusaiius B cucreme
product/2085564 WHHOBAIIMOHHBIX CTPATErHid B COLIUAIIBHO-
HKOHOMUYECKOM chepe U TPOMBIIITICHHOM
npousBozacTse : MoHorpadus / O. C.
Cypraesa. - 4-e uzn. - Mocksa : JlaimkoB u
K, 2023. - 154 c. - ISBN 978-5-394-05249-1.
- TeKCT : 2JIEKTPOHHBIN.

https://znanium.com/catalog/ | boumapesa T. I1. OcHoBbI co3aanus 3D-
product/2013677 MOJIeJIel 1 YepPTEKEH C UCIOIb30BAHUEM
cuctembl AutoCAD 2018 : yueGHOE mocobue
/ T.11. bounmapesa, JI. 1. 'omoBauesa, B. 1.
Ceperus [u ap.] ; nox pex. B. U. Ceperuna. -
Mocksa : MI'TY um. baymana, 2020. - 168 c.
- ISBN 978-5-7038-5232-3. - Tekcr :

3JIEKTPOHHBIN.

7. TlepedeHb IIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
MH(OPMALMOHHO-TEICKOMM yHUKAIMOHHON ceTn «HTepHeT»
[Mepeuenn AJIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB UH(pOpMaIOHHO-
TEJICKOMMYHUKAIMOHHON ceTi «/HTepHeT», HEeOOXOOUMBIX JJIsi OCBOCHHS JHCLHUILIHHBI
npuBeneH B Tabimue 9.

Tabmuma 9 — TlepedeHb DJJIEKTPOHHBIX O0OpPA30BATEIBHBIX PECypcoB HHGOPMAIIMOHHO-
TEJICKOMMYHHKAITMOHHOM cetn «MHTepHeT»
URL anpec HaumenoBanue

http://www.opengost.ru/ | ITopTaa HOpMaTHBHBIX JTOKYMEHTOB

http://science.guap.ru [TopTan HaydHON ¥ HHHOBAIIMOHHOM AesTenpHocTr ['Y ATl

8. IlepeueHb HHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. Ilepeuenp MmporpaMMHOrO OOECHEUEeHHUsI, HCIOJIb3YEMOTro IpU OCYIIECTBICHUU
00pa3oBaTEILHOIO MpoIecca Mo AUCHHUIIIHHE.
[TepeyeHp HCMOIB3yEeMOr0 TPOrPaMMHOTO OOecTIeueH s IpecTaBieH B Tadimie 10.

Tabmuna 10— [TepeueHs mporpaMMHOTo obecteueHust

‘ Ne /i ’ HaumenoBanue



https://znanium.com/catalog/product/2006831
https://znanium.com/catalog/product/2006831
https://znanium.com/catalog/product/2098513
https://znanium.com/catalog/product/2098513
https://znanium.com/catalog/product/2085564
https://znanium.com/catalog/product/2085564
https://znanium.com/catalog/product/2013677
https://znanium.com/catalog/product/2013677

1 MS Office 2010-2013 u MS Windows

N

AutoCAD

3 I'eonndopmanronnoe nporpamMmmuoe odecrneuenne QGIS, cBoboaHO
pacnpoctpansiemoe no juueH3uu GNU GPL

8.2. Ilepeuenp UH(opMalnOHHO-CITPaBOYHBIX CHCTEM,HCIO0JIb3YEMBIX pu
OCYIIECTBICHUN 00pa30BaTENBHOIO MpoLiecca Mo JUCIUIIIIMHE

IlepedyeHp HCIONB3yeMbIX HH(DOPMALMOHHO-CIPABOYHBIX CHCTEM IIPEACTaBICH B
Tabmume 11.

Tabmuna 11— [Tepeuens nH(GOPMAIIMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBauue

HannonanbsHeiii npoekT «l{udpoBas skoHOMUKA

9. MarepuaibHO-TeXHHYECKas 06a3a
CocraB  MaTepHaIbHO-TEXHUYECKOW 0a3bl, HEOOXOAMMON JJIsI  OCYIIECTBIICHHS
00pa3oBaTeILHOrO Mpolecca Mo AUCIUILIINHE, MPEICTaBlIeH B Tabmuiel 2.

Tabmuma 12 — CoctaB MaTepraabHO-TEXHUYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHOI yacTH Howmep ayautopuu
n/m MaTepHaIbHO-TEXHUYECKOMN 0a3bl (mpu He0OXOIUMOCTH)

JlexunoHHas ayAUTOPHS

MyneTHMenuiiHasK JIEKIIMOHHAS Ay JUTOPHUS

10. OueHouHBIE CpenCTBA IS IPOBEICHUS MPOMEKYTOYHON aTTeCTaIlluu
10.1. CoctaB OIICHOYHBIX CPEACTBIJS TPOBENCHUS MPOMEKYTOUHON aTTeCTaluH
o0yJarommxcs o JUCIUILUIMHE TTpuBeieH B Tabmuie 13.
Ta6muma 13 — CocTaB OIEHOYHBIX CPEACTB ISl MPOBEICHUS MPOMEKYTOYHOM aTTeCTaIluU

Bun npoMmexyTO4HOM aTTecTanuu IlepedeHb OLIEHOYHBIX CPEICTB

DK3aMeH Cnucok BOIIPOCOB K IK3aMEHY;
TecTsl.

10.2. B kadecTBE KpHTEPHEB OLEHKH YPOBHSI CGHOPMHPOBAHHOCTH (OCBOCHH)
KOMITETEHLIIUH 00y4aroluMuCs MpUMeHseTcs S5-0ajipHasi IIKaja OLEHKH CPOPMHUPOBAHHOCTH
KOMIIETEHLIUH, KOTOpas npuBesneHa B Tabuuue 14. B TedeHue cemecTpa MOKeT UCIOIb30BATHCSA
100-6amnpHass  mKajga  MOAYJIbHO-PEHTHMHIOBOM  CHUCTeMbl ~ YHMBEpPCHUTETa,  IpaBHIIA
UCIOJIb30BaHUSI KOTOPOM, YCTaHOBJIEHBl COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kputepuu orjeHku ypoBHsI cOPMUPOBAHHOCTH KOMIETEHIIMM

O1ieHKa KOMITIETEHLIUN

Xapakrepuctuka chOpMUPOBAHHBIX KOMIIETEHLIMN
5-0asubHAas 1IKaza PAKIEp (bopvmp

— o0yyaronuiics TriayOOKO U BCECTOPOHHE YCBOWJ IPOTrPaMMHBIN
MaTepua;

— YBEPEHHO, JIOTHYHO, TIOCIEJ0BATENbHO U TPAMOTHO €T'0 U3J1araer;

— ONMpasich Ha 3HAHHWS OCHOBHOW W JIOMOJHHUTEIBLHOW JHTEPATypPHI,
TECHO NPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKEHUS C MPaKTHICCKOH
JIeATeIbHOCTHIO HAIPaBJICHUS;

— ymeno 000CHOBBIBAET U apryMEHTHPYET BBIIBUTAEMbBIE UM HJIEH;

— JIeNaeT BBIBOALI 1 0000IIEHHS;

— cBOOOJIHO BJIQJICET CUCTEMOH CIICIIMAIM3HPOBAHHBIX MTOHSATHH.

(OTIIMYHO»
«BauTCHO»




OlLieHKa KOMIIETEHIINN

5-0asubHAas 1IKana

XapakTeprcTika c(hOpMHUPOBAHHBIX KOMITETEHIIMIH

«XOpOILIO»
«3a4YTEHO»

— o0yJaroIuiicss TBEpAO YCBOMII IPOrpaMMHBIN MaTepHall, PaMOTHO U
M0 CYHIECTBY M3JIaraer €ero, Onupasch Ha 3HAHHUS OCHOBHOM
JUTEPATYPBHL;

— HE JIOMYyCKaeT CYIIEeCTBEHHbIX HETOUHOCTEH;

— YBSI3BIBA€T YCBOEHHBIE 3HAHHUS C MPAKTUUYECKOW J1eATEIbHOCTHIO
HaIpaBJICHHUS;

— apryMEHTUPYET Hay4HbIE MOJI0KEHNUS,

— JIeJIa€T BBIBOABI M 0000IIEH NS,

— BJIAJICET CUCTEMOM CHENHAIN3UPOBAHHBIX MTOHSATHIA.

«YOOBJICTBOPUTCIILHO»
(Ga4YTCHO»

— o0y4aronumiicss yCBOMJI TOJIbKO OCHOBHOM NpPOTrpaMMHBINA MaTepual,
[0 CYIIECTBY M3JaraeT €ro, Onupasich Ha 3HAHUS TOJBKO OCHOBHOU
JUTEPATYPHL;

— JIONyCKAaeT HeCYLECTBEHHbIE OLIMOKHU U HETOYHOCTH;

— UCNIBITBIBAET 3aTPYAHEHUS B MPAKTUYECKOM IPUMEHEHUM 3HaHUMN
HaIpaBJICHMUS;

— c1a00 apryMeHTHPYEeT HayuHble MOJIOKECHHUS;

— 3aTpyAHseTcs B (OPMYIHPOBAHUM BBIBOAOB U 0000 IIEHUI];

— YaCTHYHO BJIAJICET CUCTEMOM CIEeUAIN3UPOBAHHBIX IIOHSITHH.

«HEYI0BJIETBOPUTEILHO»
«HE 3aUTEHO»

— o0ydJarommiics HE YCBOWJI 3HAYUTEIBHOW YaCTH MPOrPAMMHOIO
Marepuaa;

— JIONyCKaeT  CYNIECTBEHHbIC  OMMOKA W  HETOYHOCTH  IIpHU
paccMOTpEHHUH TTPOOJIEM B KOHKPETHOM HaIpaBIICHUMY;

— UCIIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM ITPHUMCHCHUH 3HAHHIA,

— HE MOXET apryMEHTHPOBATh HAYYHBIC TIOJIOKCHUS;

— He (OPMYJIMPYET BBIBOJOB U 000OIIICHHIA.

10.3. TunoBble KOHTPOJIbHBIE 3aJJaHUS UM UHbIE MaTepHaIbl.
Bormpocs! (3agaun) 11t 25K3aMeHa mpecTaBlieHbl B Tabmuie 15.

Tabmuma 15 — Borpock! (3agaun) aJ1st 9Kk3aMeHa

Neo Kon
[Tepeuens BompocoB (3a71a4) Uit SK3aMeHa
/T WHJIUKATOpa
1 | HazoBure nmudpoBbie CpeacTBa, KOTOPHIE MOXKHO UCITOIb30BATh IS IK-1.3.2
norcka uH(OPMAIMH 10 TeMe (D POBU3AITUN UHKEHEPHOH JACATEIBHOCTH
B 00nacT TexHochepHoit 6e30macHOCTH
2 | Ilepeuncnure nHOOPMAIMOHHBIC TEXHOJIOT U, BKIFOYas I1K-1.3.2

JACATCIbHOCTH

MHTEJUIEKTyasIbHble, KOTOPbIE MOTYT ObITh IPUMEHEHBI JJIs1 BBIITOJHEHUS
pacueToB B paMKax MCCIIEA0BaHUs 10 HU(POBU3ALUN HHKEHEPHOI

3 | [lepeuncnure METOIBI U HHCTPYMEHTHI aHAJIN3a TaHHBIX, KOTOphIe MOoxkHO | [TK-1.3.2

UCIOJIb30BaTh JIJIs1 00pabOTKH MOTYUYEHHBIX PE3yIbTaTOB U BBISBICHUS
3aKOHOMEPHOCTEH B 00J1aCcTH TeXHOc(hepHOi O6e30MacHOCTH

4 | Ha3oBute nopsaok padoTsl ¢ MHGOPMALMOHHBIMHU TEXHOJIOTUSAMH, I1K-1.3.2

JaHHBIX B KOHTC

BKJIIO4as HHTCIJICKTYAJIbHBIC, ITPHU BBIITOJIHCHHUH PACYCTOB U aHAJIN3C

obecrieueHust TeXHOC(HEPHOU 0€30IaCHOCTH

KCTe U(POBHU3AIMN HHKEHEPHOU eI TCIIbHOCTH U

5 | IlepeuncnuTe mporpaMMHEIE CPEICTBA U TIAT(HOPMBI, KOTOPHIE MOT'YT IK-1.3.2

OBITEH UCIOJIH30BAHBI AJA MOACTIMPOBAHNA U BU3YyaJIU3allH JaHHBIX B
obactu TexHOCpepHOi 0e30macHOCTH MpH U (HPOBU3ALMH HHKEHEPHOM
TS TEIbHOCTH

Onpenenure, KakKue CreMaTM3uPOBAHHBIC TOMCKOBBIC CHCTEMBI B 0a3bl
JTAHHBIX MOTYT OBITh UCITOJIB30BAHBI JIJII TOMCKA JAHHBIX O MU(GPOBU3AIUN
WHXXEHEPHOH JIeSATEIHPHOCTH B KOHTEKCTE TeXHOC(EpHOI Oe30macHOCTH

IK-1.V.1




OnummTe, KaKUM 00Pa3oM MOXKHO UCIOJI30BaTh HHTEIUICKTyaIbHBIC
aJTOPUTMBI U MAIIMHHOE O0y4YeHUE JJIs yIydIIeHUS TIpoliecca Mmoucka
JNAHHEIX 110 JaHHOH TeMe

IIK-1.V.1

OnummTe, KaK MPOBECTH CUCTEMATHU3AIIMIO M KJIaCCH (DUKAIUIO HAMICHHBIX
JAHHBIX C 1e1bI0 WX 2P (dEKTUBHOTO aHaIM3a

IIK-1.V.1

Onummre, Kak OLIEHUTh KAYECTBO U JOCTOBEPHOCTh HaliIEHHBIX IaHHBIX,
ucxoast U3 nudpoBoro xapakrepa HHPOPMAIIMOHHBIX UICTOYHUKOB

IIK-1.V.1

10

OxapakTepusyiTe nu(ppOBbIE HHCTPYMEHTHI, KOTOPBIE MOKHO TIPUMEHUTH
JUTSL BU3YAJIM3allMH U TIPEJICTABJICHUS PE3yJIbTATOB IMMOMCKA JJAHHBIX IO TEMe
U(POBU3AIMH HHKCHEPHOMN JETEIIBHOCTH B 00JIAaCTH TeXHOCHepHOU
0e30MacHOCTH

IIK-1.V.1

11

[Tepeuncnure nudpoBbIe KHCTPYMEHTHI, KOTOPHIE MOXXHO ITPUMEHUTH JJIS
cOopa MaHHBIX 00 OKpYXKAIOIIEH cpeie B paMKax HH)KEHEPHBIX MPOEKTOB.

IIK-2.V.1

12

OnuumTe METO/bl aHAJIN3a JAHHBIX C UCIIOJIb30BAHNUEM LIU(POBBIX
MHCTPYMEHTOB, KOTOPbIE MOT'YT IIOMOYb ONPEEIUTh OTEHIIUATbHOE
BO3/ICHCTBUE IPOEKTA HA OKPYKAIOIILYIO CPELY

IIK-2.¥.1

13

Onummre, Kak U(GPOBBIE TEXHOJIOTUU MOTYT YIYUIIHTH MPOIECC OICHKU
9K03 () PEKTUBHOCTH MPOEKTOB

[IK-2.V.1

14

OnummTe, KaK UCMOIb30BaHNE NU(PPOBBIX HHCTPYMEHTOB MOKET TOMOYb
BHU3yaJIM3UPOBATH U MPEACTABUTH JaHHBIC 00 OIEHKE BO3/CHCTBUS Ha
OKPYXAIOIIyIO CPeay B MOHATHOU opme

IIK-2.V.1

15

OnummTe, Kak U POBbIE TEXHOJIOTUU MOTYT aBTOMATH3UPOBATh IIPOIIECC
OLICHKH BO3/JICUCTBHUS HA OKPYKAIOIIYIO CPElY U YBEIMUYUTh TOYHOCTh
pe3yJIbTaTOB

IIK-2.V.1

16

OxapakTepusyiite, Kak U()pOBbIE HHCTPYMEHTHI MOTYT IIOMOYb B cOOpeE,
XpaHEeHUH U 00paboTKe TaHHBIX 00 OKpYKAIOIIeH cpese AJis
MOCJIENAYIOIIEN OLIEHKH BO3JIEMCTBHS NJIAHUPYEMOM AEATEIbHOCTH

I1K-2.B.1

17

OxapakTtepusyiiTe MeToAb! (P POBU3ALNH, KOTOPHIE MOKHO HCIIOJIb30BATh
JUISL aHAJIM3a U BU3YaJM3alluy JaHHBIX 00 HKOJIOTHYECKOM COCTOSIHUU
TEPPUTOPUH, 1€ TUIAHUPYETCS] IPOBECTH MPOEKT.

I1K-2.B.1

18

OxapakTepusyiTe HHCTPYMEHTHI IIM(PPOBOI MOAETMPOBAHNS,
MIPUMEHSEMBIE I IPOTHO3UPOBAHMS BO3AECHCTBUS IIIIAHUPYEMOI
JeSITEIIbHOCTY HA OKPY’KAIONIYIO CPEy M OLIEHKH BO3MOXXHBIX PUCKOB

I1K-2.B.1

19

CocraBbTe IepeueHb CTaHIAPTOB U MPABUJI, KOTOPbIE CYLECTBYIOT IJIs
HOATOTOBKU MH(OPMAIMK 00 OLEHKE SKOJIOrHYEeCKOro BO3AeiCTBUS €
UCII0JIb30BaHUEM IIU(PPOBBIX CPEICTB B 00JIACTH MHIKEHEPHON
JEeSATENbHOCTU

I1IK-2.B.1

20

OxapakTepusyiTe, Kak HU(PPOBbIE TEXHOIOTUU COBPEMEHHOCTH MOTYT
yIY4YIIUTh MPOIIECC TOATOTOBKU U MPEA0CTaBICHHS HH(DOpMALIMU IS
IIPOBEJICHUSI OLIEHKU BO3EHCTBYSI Ha OKPY)KAIOLIYIO Cpeny.

I1K-2.B.1

21

[Ipennoxute nrppoBbIE HHCTPYMEHTHI U TEXHOJIOTUH, KOTOPBIE MOXKHO
WCIIOJIB30BATh /I aHAJIM3a TEKYIIUX TPUPOTOOXPAHHBIX MPOOIIEM U
BBISIBIICHUS TOTEHIIMATIBLHBIX 00J1aCcTel ISl BHEAPEHUS HH)XCHEPHBIX
pelieHui

I1K-3.B.1

22

OxapakTepusyiite, Kak u(poBOe MOIETUPOBAHUE U BUPTYaJbHAas
peanbHOCTh MOTYT ITOMOYB B Pa3pa0dO0TKe U BU3YyaJIH3aI[UU COBPEMEHHBIX
IPUPOJOOXPAHHBIX TEXHOJIOTHI

I1K-3.B.1

23

[lepeuncnure mporpaMMHBIE CpeICTBA U 00JIauHbIE TEXHOJIOTUU, KOTOPBIE
MIPUTOJIHBI 115 pabOThI ¢ OONBIIMMHU 00bEMAMHU JaHHBIX NTPH pa3paboTKe
IIPEJI0KEHUN 110 BHEIPEHUIO IPU POJJOOXPAHHBIX NHKEHEPHBIX PELICHUH

I1K-3.B.1

24

OxapakTepusyiTe, Kak MOXKHO UCIIOJIb30BATh AaHATUTUYECKUE
WHCTPYMEHTBHI M MAIIMHHOE 00yYeHUE JJIsl TPOrHO3UPOBAHUS

I1K-3.B.1




3¢ EeKTUBHOCTH BHEIPEHUS COBPEMEHHBIX TPUPOIOOXPAHHBIX TEXHOJIOTUI

25

OxapakTepusyiTe, KakuM 00pa3oM U GPOBbIe MIATHOPMBI MOTYT
00eCIeunTh MOHUTOPUHT U KOHTPOJIb 32 peann3aieid IprupoI00XpaHHbIX
WH>XEHEPHBIX PEILICHUN.

I1K-3.B.1

26

Ha3zoBute, kakue BUIbI IIU(POBBIX TPOrPAMMHBIX CPEIICTB H
UHGOPMAITMOHHBIX TEXHOJIOTUIA UCTIONIB3YIOTCS JIJI1 MOJCIAPOBAHUS
MIPOIIECCOB OYUCTKU CTOYHBIX BOJ U 00pabOTKH 0CaKOB?

I1K-5.3.2

27

Coopmynupyiite, kKak HH(POBBIC HHCTPYMEHTHI IO3BOJISIOT ITPOBOIUTD
pacuetsl 3¢ (PEeKTUBHOCTH pabOTHI COOPYKEHUN OUUCTKU CTOYHBIX BOJ C
Y4eTOM pa3IMyHBIX MapaMeTpoB (HampuMmep, 3arpsi3HEeHUH, POy CKHON
CIIOCOOHOCTH H T. JI.)

I1K-5.3.2

28

HazoBure, kakue mpodeccuoHaIbHbIC TPOrPAMMHBIE CPEACTBA U OHJIAKH-
m1aTGOpMBI CIIEMATU3UPOBAHBI HA PACUYETaX M ONTUMH3AIIUH MTPOIIECCOB
00pabOTKH CTOYHBIX BOJ U OCAJKOB

I1K-5.3.2

29

Coopmymmupyiite, Kak TH(POBBIE TEXHOJIOTHH MOTYT IIOMOYb B aHAIN3E
JAHHBIX U ONpe/eNIeHNH ONTHUMAJIbHBIX IT0Ka3aTene paboThl COOPYXKEHUI
JUIs JOCTHXKEHUSI MAaKCUMaJIbHON 3 ()EKTUBHOCTH C TOUKH 3PEHUS
TeXHOC(EepHOIl 0e30MacHOCTH

I1K-5.3.2

30

HazoBuTe, kak 1iu¢ppoBble MO/ENIN O3BOJIAIOT IPOrHO3UPOBATH
BO3MOJKHBIE PUCKU U TIPOBOJUTH CLIEHapHBINA aHAINU3 B paboTe COOPYKEHUM
OYMCTKU CTOYHBIX BOJ| M 00pabOTKU 0CaIKOB

I1K-5.3.2

31

Onummrre HHPOPMAITMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJIOTUU U

U (GPOBBIE TPOTPAMMHEIE CPEICTBA, KOTOPHIE HCIOJIB3YIOTCS IS
IIPOBEAEHUS CHELUAIBHBIX PACUETOB IIPU IPOEKTUPOBAHUU COOPYKEHUI
OYMCTKH CTOYHBIX BOJI M O0OpaOOTKH OCaJKOB

IIK-5.V.2

32

Onuumre, Kak 1U(POBbIE HHCTPYMEHTHI TIOMOTal0T HH)XXEHEpaM
pa3pabaTbiBaTh KOHCTPYKTUBHBIC H KOMIIOHOBOYHBIE PEIICHUS JIJIsI
obecnieueHus 3¢PeKTUBHOIN U 6e30macHoi paboThl COOPYKEHUN OUUCTKU
CTOYHBIX BOJI

IIK-5.V.2

33

OxapakTepu3yite, Kak MOXKHO IPUMEHUTh METOAbI MOJEITUPOBAHUS U
BUPTYaJIbHOT'O MPOEKTUPOBAHUS C UCIIOIb30BaHHEM PO eccHOHATBHBIX
U(POBBIX MPOTPAMMHBIX CPEACTB ISl ONTUMHU3AIUN KOHCTPYKIIUU
KOMIIOHOBKH COOPY’KE€HHM OYMCTKHM CTOYHBIX BOJ U 00pabOTKU 0CaKOB

IIK-5.V.2

34

[lepeuncnure, Kakue TEXHOJIOIMH aHAIN3a JAHHBIX MO3BOJIAIOT IPOBOAUTH
OLIEHKY 3 (EKTUBHOCTH U HA/I€KHOCTU pa3pabOTaHHBIX KOHCTPYKLUN
COOpYKEHUI

IIK-5.Y.2

35

OxapaxkTtepusyite 11 (pOBbIE HHCTPYMEHTHI, KOTOPbIE 00ECIIEYNBAIOT
BO3MOKHOCTb Y4€Ta Pa3IMYHBIX apaMeTpoB (HapuMep, Harpys3KH,
IIOTO/IHBIX YCJIOBUH, XMMUYECKOTO COCTaBa CTOYHBIX BOJ) TP pa3paboTKe
KOHCTPYKTHBHBIX PELICHUN AJI COOPYKEHUNH OYMCTKU CTOYHBIX BOJ U
00paboTKH 0CaKOB

IIK-5.Y.2

36

OxapakTepu3ynTe METObl U HHCTPYMEHTBI I POBU3AIUHN, KOTOPHIC
MOI'yT OBITH UCIOJIb30BAHBI TS 060pa H nepcaavyn UCXOAHbIX TaHHBIX B
nU(QPOBYIO MO/IENIb 00BEKTA KAMMTAILHOTO CTPOUTEIHCTBA

I1K-5.B.2

37

YcTaHOBUTE IPEUMYIIECTBA CBOIHOM ITU(POBOM MOJEIH MTPU
MIPOEKTUPOBAHUU U CTPOUTEIHCTBE OOBEKTOB KAMUTAIbHOIO
CTPOMTEJILCTBA C TOUKH 3peHUs TeXHOc(hepHOl O0e30MmacHOCTH

I1K-5.B.2

38

OxapakTepu3yiTe HaBbIKM pabOThI C HU(POBBIMU MOJEISIMHU, KOTOpBIE
IIOMOTar0OT IPHU aHAJIN3€ BO3MOXKHBIX PUCKOB U YIIPABJICHHUU ITPOCKTaAMU B
o0actu TexHOC(epHOH 0€30MacHOCTH

IIK-5.B.2

39

[Ipennoxure, Kak NpaBUIBLHO CTPYKTYPUPOBATh UCXOHBIE TAHHBIE IIEPE]]
TEM, KaK IepeaaTh UX B LU(PPOBYIO MOAENIb 00bEKTa KAUTAJIBHOIO

I1K-5.B.2




CTPOUTCIILCTBA

40 | OxapakTepusyiite, kKakue NP POBBIE TUIATPOPMBI H TPOrPAMMBI MOT'YT I1K-5.B.2

WCIOJIb30BaThCsl ISl CO3/IAaHUS U BU3YaJIM3al[MK CBOHOW TP POBOM

MOJIENTH 00bEKTa KAIIMTAIbHOTO CTPOUTEIHCTBA

Bomnpocs! (3agaun) ans 3adera / audd. 3auera npencraBieHsl B Tabmmie 16.

Ta6mmma 16 — Boripock! (3agaun) muist 3adueta / qudd. 3auera
Kog
Ne ni/m [Tepeuens BompocoB (3a1a4) ans 3adeta / qud¢. 3auera
WHJIKATOPA

Y4eOHBIM MJIAHOM HE NPENYCMOTPEHO

[lepeuenr TeM I KypCOBOTO IMPOCKTHPOBAHUS/BBHIMOIHEHHUS KYpPCOBOW pPabOTHI
Mpe/ICTaBICHBI B TaOsmie 17.
Tabnuna 17 — [lepedeHpb TeM AJisi KypCOBOTO MPOESKTHPOBAHUS/BBINOIHEHHS KypCcoBOl paboThI

Noe i/t

KypcoBoi paboThI

[TpumepHBIit IepedeHb TeM ISl KypCOBOT'O MTPOEKTUPOBAHMSI/BBIIIOIHEHUS

Y4eOHBIM MJIAHOM HE MPEAYCMOTPEHO

Bonpocel i mpoBeIAEHUS MPOMEKYTOYHOW AaTTECTallid B BHJE TECTHPOBAHHUS
npeacTaBiieHbl B Tabmuie 18.

Tabmuna 18 — [IpuMepHblil nepedeHb BOIPOCOB /ISl TECTOB

Ne i/t

[IpumepHbIi IEpeueHb BOMPOCOB JIJIs TECTOB

Kon
WHIUKATOpa

1

[TpounTaiiTe TEKCT, BHIOEPUTE MPaBUIbHBIN OTBET U 3aIUIINTE
apryMeHTbl, 000CHOBBIBAIOIIE BHIOOP OTBETA.

Cdhopmynupyiite, Kakyro pojb HHPPOBU3ALNS UTPAET B TEXHOCPEPHOIM
0e301acHOCTH.

a) [Iporecc BHeApEHNS U PPOBBIX TEXHOIOTUH B Chepy TEXHIHIECKOH
Oe3omacHocTU

6) IIporecc 3amuThl HUGPOBBIX TEXHOJIOTUH B chepe TEXHUUECKON
Oe3omacHoCTH

B) [Iponecc oOyuenus udpoBbIM TEXHOJIOTUSAM B chepe TEXHHUECKOM
Oe3omacHocTu

r) [Iponiecc BHeaApeHMs LU(DPOBBIX TEXHOJOTUN U MHCTPYMEHTOB JUIs
obecrniedyeHus: 6€30MacHOCTH HH(OPMALMOHHBIX CUCTEM M JAHHBIX

I1K-1.3.2

[TpounTaiiTe TEKCT, BHIOCPUTE MPaBUIbHBIC BAPHAHTHI OTBETA U
3aIMUIINTE apryMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
Omnpenenure, KaKoBa Poib KHOEPHUINUECKUX CUCTEM B TEXHOCPEPH Ot
Oe3omacHoCTH

a) OGecnieueHue CBSA3U MEX1Y HIHPPOBBIMU U HUZUYECKUMU
IIPOLIECCAMHU.

0) YBenuueHue ysa3BUMOCTH CUCTEM 0€30MaCHOCTH.

B) 3aMeHa PU3UUECKUX UHKEHEPOB LIU(PPOBHIMH aHAJIOraMH.

r) YBenauueHue 3G PeKTHBHOCTH KOHTPOJIS HaJl PU3UISCKHUMH
IIPOLIECCAMH.

IK-1.V.1

ero onpeaeneHneM. K kaxaoi mo3uiuu, TaHHOU B JIEBOM CTOJIOIIE,
noZ0epruTe COOTBETCTBYIONIYIO ITO3UIIMIO B IIPABOM CTOJIOIIE.

HpO‘-IHT&fITG TCKCT U YCTAHOBUTC COOTBCTCTBHUC. ConocraBbTe TCPMHH C

Tepmun Omnpenenenue

A. NnxeHepHas 0€30MacHOCTD 1. IlpumeHeHHnEe COBPEMEHHBIX
UHCTPYMEHTOB JUIS

IIK-1.V.1




ABTOMATHU3aLHHU MPOCKTUPOBAHUS
B UH)KCHEPUU

b. llupposbie TeXHOJIOTUY B 2. Ucnonp3oBaHue

WHXCHEPHH MPOrPaMMHOT0 00eCTIeUeHHS JTIsI
aHanM3a 0e30MacHOCTH
TeXHOC(HEPHBIX 00HEKTOB

B. TIporpammHoe oOecriedeHne 3. OO6ecneuenue 6€30MaCHOCTH
TEXHOJIOTHYECKUX MPOLIECCOB U
WHXCHEPHBIX CHCTEM

I'. ABTomMatu3anus 4. Ucnonb3oBaHue MUGpPOBBIX
MIPOEKTUPOBAHUS TEXHOJIOTUH [Tl O TUMU3ALUU
VH)KEHEPHBIX PEIICHUN

3anumuTe BbIOpaHHbIe HUGPHI O] COOTBETCTBYIOIMMU OYKBaMHU:

| A | B | B | r

[IpouynTaiiTe TEKCT U yCTAHOBUTE MOCIEAOBATEIHLHOCTD. 3AMUIIUTE
COOTBETCTBYIOILYIO MOCIIEIOBATEILHOCTh OYKB CJIeBa HAIPaBo.
[Tepeurcnute OCHOBHBIE LIard, KOTOPbIE HEOOXOIUMO MPEANPHHSITH
Ut obecrieueHus 0€30MacCHOCTH MPH BHEAPEHUH HHHOBAIIMOHHBIX
TEXHOJIOTMH B U(POBbIE MJIATHOPMBI.

a) ABTOMaTHU3AaIMs IPOLIECCOB

0) Pa3paboTka 6e30macHbIX CUCTEM

B) O6paboTKa OOJBIINX TAHHBIX

r) BHenpenrne nHHOBAIIMOHHBIX TEXHOJIOTUH

I1K-1.3.2

[IpounTaiiTe TEKCT U 3aMUIINTE Pa3BEPHYTHIH 0OOCHOBAHHBIM OTBET.
OnuimuTe, Kak MPaBUIIbHO CTPYKTYPUPOBATh U aHATTU3UPOBATH JaHHBIE
IUTS co3AaHusI HU(POBON MOJIEH, YIUTHIBAs ACIIEKThHI TEXHOC(HEPHOH
0e3omacHoOCTU

IIK-1.V.1

[TpounTaiiTe TEKCT, BHIOEPUTE MPABUIBHBIA OTBET M 3aIMIINTE
apryMeHTbI, 000CHOBBIBAIOIINE BEIOOP OTBeTa. OnHInuTe
MIPEUMYIIEeCTBA IU(PPOBU3AIUN B TEXHOCPEPHOH O€30MaCHOCTH
a) [Tospimenne 3¢ peKTUBHOCTH ¥ TOUHOCTH ONEpaLui

0) YBenuuyeHue pucKa B3JIOMa U XaKEPCKHUX aTak

B) YnpoieHue paboThl CEHUATUCTOB B 00JIaCTH TEXHUYECKOM
Oe3omacHocTu

r) O0neruenue yrnpaBjieHus 0€30MacHOCThIO

IIK-2.V.1

[TpounTaiiTe TEKCT, BHIOCPUTE MPaBUIbHBIC BAPHAHTHI OTBETA
3aMUIINTE apryMEHTbI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

Onpenenure, KaKoil U3 HIDKETIEPEUHUCICHHBIX METO/IOB SIBIISIETCS YACTHIO
nudpoBu3auu B TeXHOC(HEPHOH 0€30MacHOCTH .

a). UreHne MbICITCH.

0). lludpoBanue qaHHBIX.

B). Tenenoprauus.

r). Uneatudukaius mo OMOMETPHICCKIM JIAHHBIM

IIK-2.V.1

IIpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE
COOTBETCTBHSIM MEX/y BUAAMHU IIU(PPOBU3ALNHN U UX ITPETHAZHAUCHHEM .
K kaxx10it mo3uIuu, JaHHOW B JIEBOM CTOJIOIE, TTOJI0CPUTE
COOTBETCTBYIOIIYIO MO3HIIMIO B IPABOM CTOJIOIIE.

Hudposuszanus [IpennasHaueHue

A. Untepner Bemieii (10T) 1. IlporpammHoOe obecrnieueHne
IUISL aBTOMATHU3aIMK OU3HEC-

I1K-2.B.1




HPOIIECCOB

b. RFID-texnonorus 2. lludposas TexHoyorus,
MIO3BOJISAIOIIAS CYUTHIBATH U
nepenaBaTh JaHHbIE

B. Big Data 3. TloaknroueHue pa3aMuHbIX
YCTPOHCTB K CETU UHTEPHET

I'. ERP-cucrema 4. O6paboTKa 1 aHaIM3 OOJBIIHX
00BEMOB TAHHBIX

3anummre BbIOpaHHbIE UQPBI O] COOTBETCTBYIONIMMH OYKBAMHU:

| A | E | B | r

[TpounTaiiTe TEKCT M YCTAaHOBHUTE MOCIIECIOBATEILHOCTD. AU IIIATE
COOTBETCTBYIOIIYIO TIOCIIEIOBATEIBHOCTh OYKB CJIeBa HAIPaBo.

Y CcTaHOBUTE MOCIEN0BATEFHOCTD IAr0B B CO3AaHUH U (PPOBU3ALIUN
WHXXEHEPHOU JeATEeTbHOCTH B TEXHOC(HEPHOI 0e301acHOCTH

a) AHaiM3 CylIECTBYIOLIMX IIPOLECCOB U CUCTEM 0€30I1aCHOCTH

0) Pa3zpaboTka TeXHMYECKUX crienu (UK 111 HOBBIX ITU(DPOBBIX
CHCTEM

B) O0y4eHue CIeUaNIuCcTOB padoTe ¢ HUPPOBBIMH TEXHOJIOTUIMH

r) OnpenenuTs HeIH U 337a91 BHEAPEHUs IU(POBBIX TEXHOJIOTHIA

I1K-2.B.1

10

[TpouynTaiiTe TEKCT U 3alUIINATE Pa3BEPHYThIH 00OCHOBAHHBIN OTBET.
Onunmre OCHOBHBIE IPEUMYIIECTBA IM(PPOBU3ALUU B 001aCTU
TexHOC(epHOI 0e30I1acCHOCTH, KOTOPBIE BBl CUUTaeTe Haubosee
3HAYUMBIMHU U TIOSICHUTE 3HAYUMOCTb.

IIK-2.V.1

11

[TpounTaiiTe TEKCT, BHIOEPUTE MPaBUIbHBIN OTBET U 3aIUIINTE
aprymMeHThl, 000CHOBBIBAIOIINE BHIOOP OTBETA.

OxapakTepusyiTe, 4TO MOHUMAETCS MO U POBU3AIUEH HHKEHEPHON
JESITENIbHOCTH

a) [Ipouecc nepexoaa OT aHaJIOrOBBIX TEXHOJIOTUH K IM(PPOBBIM

0) Iporecc BHeIpeHNs B HHKEHEPHYIO J1€ATEIbHOCTh I POBBIX
UHCTPYMEHTOB M TE€XHOJIOTUH

B) [Iponecc nepenaun nudopmanuu yepe3 nuppoBbie CeTH

r) Bee BrienepeuncieHHoe

I1K-3.B.1

12

[TpounTaiiTe TEKCT, BHIOEPUTE MpaBUIIbHBIE BAPUAHTHI OTBETA U
3aMUIINTE apryMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
YcraHoBHUTE, IS 4YeTO HE00XO0IMMO OCTOSTHHOE Pa3BUTHE U
PUMEHEHHUE TTePEIOBBIX TEXHOJIOTHI B MH)KEHEPHOU e TeIbHOCTH
a) [lns yBenuyeHus 3aTpat

0) ns obecnedenus TexuochepHoit 6e30macHOCTH

B) Jl71s1 cokpareHus BO3MOKHOCTeH kubepaTak

r) i noBbliieHus 3¢ GEKTUBHOCTU U KOHKYPEHTOCIOCOOHOCTH
IIPOCKTOB H MPOAYKTOB

I1K-3.B.1

13

IIpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBHE. Y CTAHOBUTE
COOTBETCTBUSIM MEXAY BUJaMH LIU(PPOBU3ALNN U UX IPETHAZHAYCHUEM.
K kaxxmoit mo3unuu, TaHHOU B JIEBOM CTOJIOIE, TOI0EpUTE
COOTBETCTBYIOIIYIO O3HIIMIO B IPABOM CTOJIOIIE.

[{udpoBuzans IIpenna3zHauenue
A. RPA 1. TexHonorust pacrpeneaIeHHOro
XpaHEHHUsI JaHHBIX
b. Blockchain 2. Beruucienus u 00padboTka
JTAHHBIX HA YCTPOWCTBE,

I1K-3.B.1




HaXoadImeMcst OJM3K0 K
WCTOYHUKAM JAHHBIX

B. Edge computing 3. ABroMaTH3anus PyTHHHBIX
3a/1a4 Ha OCHOBE MCKYCCTBEHHOIO
MHTEJUIEKTa

I'. Digital twin 4. CeTb yCTpPOWCTB,

B3aUMOJICH CTBYIOIINX MEXKIY
co0oli U ¢ BHEIIHEH cpenoi

3anummre BbIOpaHHbIe TUQPHI TOJT COOTBETCTBYIOIUMH OYKBaMH:

| A | b | B | r

14

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD. 3AMUIIUTE
COOTBETCTBYIOIIYIO MOCEI0BATEIILHOCTh OYKB CJI€Ba HAIPaBo.
YcTanoBuTe NOPAIOK TPUMEHEHHUS IPUHIIMIIOB IUPPOBOH
0€30MacHOCTH JJIs OBBIIIEHUSI YPOBHS 3aIUTHI UHPOpPMAIIUU B
OpraHu3alyHu.

a) [IpyHIMIT MUHUMU3ALKK AOCTyNa K IIUGPOBBIM cUCTEMaM

0) IlpuHIUT HEPEPHIBHOIO MOHUTOPUHTA U OOHOBIIEHUSI O€30MacCHOCTH
B) [IpuHIIMT MCTIOBE30BAHUS CIIOKHBIX TTAPOJIEH M MHOTO()AKTOPHOM
ayTeHTU PUKALIUH

r) [IpuHIIUIT OTKPBITOCTH M IOCTYITHOCTH JAHHBIX JIJIST BCEX
COTPYJIHUKOB

I1K-3.B.1
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[TpounTaiiTe TEKCT U 3alUIIUTE pa3BEPHYThI 0OOCHOBAHHBIN OTBET.
Onpenennurte BO3MOXKHBIE BBI30BBI U ITPOOJIEMBI, KOTOPHIE MOT'YT
BO3HMKHYTH I1PH BHEAPEHUHN LI (POBBIX TEXHOJIOTUH B 001aCTh
TexHOc(hepHOil 6e30macHOCTH, a TakKe pazpaboTaliTe CTpaTeruu U
METOJIbl X PELICHMUS.

I1K-3.B.1

16

[TpounTaiiTe TEKCT, BHIOCPUTE MPABUIIBHBIN OTBET M 3AMUIINATE
aprymMeHThl, 000CHOBBIBAIOIINE BHIOOpP OTBETA.

HazoBuTe, kak 1u¢poBu3alys BIUsSET Ha TeEXHOCHEPHYIO O€30MacHOCTb.
a) [loBpimIaeT ypoBeHb 6€30MaCHOCTH 32 CUET PE3KOr0 YMEHbIIECHUS
YUCIIa YSI3BUMOCTEN

0) Yxyamaer 6e30MacHOCTb 3a CUET YBEIMYEHHSI YHCIIa JOCTYITHBIX
KuOepyrpos

B) He BimsieT Ha 6e30macHOCTh B TeXHOChEpe

r) YBenmuuuBaeT 3 PeKTUBHOCTD U ONEpaTUBHOCTH MOHUTOPUHTA U
pearupoBaHus Ha MOTEHIMAIbHBIE YTPO3bl, UTO CIIOCOOCTBYET OoJee
OBICTPOI U TOYHOW peaKIMK Ha HapyLIEHUs 0€30IaCHOCTH B
TexHochepe

I1K-5.3.2

17

[TpounTaiiTe TEKCT, BIOEPUTE MPaBUIIbHBIE BAPUAHTHI OTBETA U
3aMUIINTE apryMEHTbI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
Onpenenure, Kakue TEXHOJIOTMH OTHOCATCS K HU(POBU3ALIMU
WHXEHEPHOM JIEATEIbHOCTH

a) Unrepner Bemeit (1oT).

0) UckyccrBennsbiit untemiexkt (UN).

B) biiokueiin Texnonorun

r) O0a4HbIe BEIYUCICHUS

IIK-5.Y.2

18

IIpounTaiiTe TEKCT U yCTAHOBUTE COOTBETCTBUE. Y CTAHOBUTE
COOTBETCTBUSIM MEXAY TEXHOJOTHSAMH C UX npuMeHeHneM. K kaxoi
MO3ULIUH, TAHHOM B JIEBOM CTOJIOLE, TOAOEPUTE COOTBETCTBYIOLIYIO
MO3MIIMIO B IIPAaBOM CTOJOIE.

‘ TexHonorun ‘ [Ipennasnauenue

IIK-5.B.2




A. OPC 1. lludposas TexHomorus,
MO3BOJISAOINAS TIepeaady HHPOPMAIUH
110 CepUIHO-TIapaeIbHOMY
uHTEpdeicy

b. USB 2. MexayHapoIHbIA cTaHIapT
nepeadu JaHHBIX, OCHOBAHHBIN Ha
CHCTEME METOK

B. TCP/IP 3. CraHmapTHBII IPOTOKOIM Mepenayu
JaHHBIX 10 ceTn MHTepHeT
I'. RFID 4. MexxayHapoaHBIM CTaHIaPT,

periaaMeHTUPYIOIHI TEXHOJIOTHIO
00OMEHa TaHHBIMHU MEXTY
ABTOMAaTUYECKUMH CHCTEMaMH

3anumute BoIOpaHHbIE UG PHI 0] COOTBETCTBYIOIINMU Oy KBAMU:
| A | B | B | r |

19 [TpounTaiiTe TEKCT U yCTaHOBUTE MOCJIEI0BATEILHOCTD. 3aUILIUTE IIK-5.B.2
COOTBETCTBYIOILYIO MOCIIEIOBATEILHOCTh OYKB CJIeBa HAIPaBo.
YcTaHOBUTE MOPSA0K BHI30BOB U MMPEUMYIIECTB IIUPPOBOIt
TpaHcopmanuu U e€ BIUSAHUS HA HHKCHEPHYIO NESTENbHOCTD U
TEXHOC(EpHYIO0 0€30MacCHOCTh

a) Texnocdepnast 6e30macHOCTb TpeOyeT HOBBIX MOAXO0B K 3aIUTE
uH(popMaLu.

0) mxeHepsl JODKHBI YMETh aIallTUPOBATHCS K OBICTPO MEHSIFO ITUMCSI
TEXHOJIOTHSIM.

B) LludpoBuzanus nHXEeHEepHOU AeSITENbHOCTH CIIOCOOCTBYET
MOBBIIIEHNIO 3(P(PEeKTUBHOCTH TPOIIECCOB.

r) PasButie TeXHONOrHil BIMseT Ha 6€30MacHOCTh HH(POPMAIIMOHHBIX
CHCTEM.

20 [TpounTaiiTe TEKCT U 3alUIIUTE pa3BEPHYThHI 0OOCHOBAHHBIN OTBET. IIK-5.V.2
Onummre, KaKyro pojib UTPAIOT CHEUANNCTHI [0 (P POBU3ALIUU
WHXCHEPHOU JIeSITEIbHOCTH B 00ECIIEYEHUN TeXHOC(EPH O
0€3011aCHOCTH M KaKue HaBbIKM UM HEOOXOMMO pa3BUBaTh.

IIpumevanmne: CucTemMa OlleHNBAHUSA TECTOBBIX 3aJaHMNIM:

1 tun) 3agaHue KOMOMHHUPOBAHHOIO THUIIA C BHIOOPOM OJHOIO BEPHOIO OTBETA W3
YeThIpeX MPEIJIOKEHHBIX W OOOCHOBaHMEM BHIOOpPAa CUMTAETCS BEPHBIM, €CJIH IPAaBHILHO
yka3zaHa nudpa U NpUBEACHBI KOHKPETHBIE apryMEHTHI, MCIOJIb3yeMble MpPU BBIOOpE OTBETA.
[TonHoe coBmajgeHHE C BEPHBIM OTBETOM OIleHMBaeTcs | 0ayioM, HEBEPHBIM OTBET WIHU €ro
orcyrctBue — () 6asios.

2 tun) 3aganue KOMOMHUPOBAHHOTO THUIIA ¢ BRLIOOPOM HECKOJIbKHMX BapHAHTOB OTBETA W3
MPEIJIOKEHHBIX W Pa3BEPHYTHIM OOOCHOBaHMEM BBIOOpAa CUMTAETCS BEPHBIM, €CIIM IPABUIBHO
yKa3aHbl HU(PHI ¥ TpUBEIEHBl KOHKPETHBIE apTyMEHTHI, UCIOIb3yEMbIC MPU BHIOOPE OTBETOB.
[TonHoE coBmageHue ¢ BEPHBIM OTBETOM OLIEHUBaeTCs 1 Gamom, eciiv JOmyIeHbl OMIMOKH UK
oTBeT oTcyTCTBYeT — () GasioB.

3 tum) 3amaHue 3aKphITOrO THIA HA yCTAHOBIICHWE COOTBETCTBUS CUMUTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHBI BCE COOTBETCTBHS (MO3UIMU M3 OJHOTO CTOJIOIIA BEPHO COMOCTABIICHBI C
MO3UIUSIMH ApyToro crosbua). [TomHoe coBnageHne ¢ BEpHBIM OTBETOM OIlleHUBaeTCs 1 6anmom,
HEBEPHBII OTBET WK ero orcyrcTBue — O 6anoB

4 Tun) 3amaHue 3aKpLITOrO TUINA HAa YCTAHOBJICHHE MOCIEIOBATEIBHOCTH CUUTAETCS
BEPHBIM, €CIIM TMPaBWIBHO yKa3aHa Bcs MocienoBaTenbHOCTh mudp. IlomHoe coBmangeHwe c




BEPHBIM OTBETOM OIlcHHBAETCsS 1 0aaIoM, eciy JTONYIICHbI OIMOKU WM OTBET oTCcyTcTBYeT — 0
0aJIoB.

5 Tum) 3agaHWe OTKPBITOrO THIA C Pa3BEPHYTHIM OTBETOM CYHMTACTCS BEPHBIM, €CIIH
OTBET COBHAJACT C 3TAJOHHBIM IO COJCPIKAHUIO W MONHOTE. [IpaBUIIBHBIA OTBET 3a 3a/IaHHC
olLieHUBaeTcs B 3 Oasuia, CIM JONYyINeHa OfHa OmKrOKa \ HeTOYHOCTh \ OTBET IPaBUIIbHBIN, HO HE
MOJIHBIH - 1 0ast, ecnu nomyiieHo 6osee 1 omuOku \ OTBET HEMPaBUIIBHBIN \ OTBET OTCYTCTBYET
— 0 6aoB.

[lepeyeHb TeM KOHTPOJIBHBIX PabOT MO JUCHMUILIMHE OOy4aroumMxcs 3a04HON (popmbl
oOyueHwsl, mpecTaBiaeHbl B Tabauie 19.

Ta6muma 19 — [lepedenb KOHTPOIBHBIX PabOT

Ne n/m IlepedeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Metopuyeckue  MaTepHalbl,  ONPENEISIONE  MPOLEAYpPbl  OICHUBAHUS
UHIMKATOPOB, XapaKTepU3YIOUIMX 3Tanbl (OPMUPOBAHUS KOMIIETEHIUH, COAEpXaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akrax ['YAII, pernmaMeHTHpyrOnMX HOPAJOK M IMPOLENYPY
IPOBEJCHUS TEKYILEro KOHTPOJI YCIEeBAeMOCTH M MPOMEXKYTOYHOM aTTecTanun o0ydaroImuxcs
I'VAIL

11. MeTtoauyeckue yKazanus J1Jisi 00y4aloMIMUXCsl M0 OCBOEHHUIO U CHMIJIMHbI

11.1. MeToanuyeckue yKkazanus 1Jjisi 00y4al0MXcs M0 0CBOEHHUIO JIEKIIUOHHOTO
Marepuaja

OcHOBHOE Ha3HA4YEHHE JIEKIIMOHHOI'O0 MaTephala — JIOTMYECKH CTPOHMHOE, CHCTEMHOE,
ryOoKoe M sICHOEe H3JIOKEeHHe y4deOHOro Mmartepuana. Ha3zHaueHHWe COBpPEMEHHOH JEKINH B
pamMKax JAMCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO WH(POPMAIUIO MO TEME, a B OCBOCHHUH
(byHIaMEHTAIbHBIX TPOOJEeM JAUCHUIJIMHBI, METOJOB HAYYHOTO TIO3HAHUS, HOBEUIINX
JOCTHKEHUM HAaydHOH MbICTH. B y4eOHOM mpoliecce JeKIUs BBIMOJHIET METOAOIOTHUECKYIO,
OpraHM3alMOHHYI0 U HHPOPMAMOHHYIO (QYHKIWH. JIEKIUs pacKpbIBaeT MOHATUIHBINA ammapar
KOHKPETHOM 001acTu 3HaHUsA, €€ MPOOJEeMBI, NAeT IeIbHOe MPEICTaBICHHE O IHCIUILINHE,
MOKa3bIBAET B3aUMOCBA3b C IPYTUMU JUCIUILIMHAMH.

[InanupyeMble pe3yabTaThl IPH OCBOCHUHU 00 YJYAIONUMHUCS JICKIIMOHHOTO MaTepuaa;

— TIOJIy4YeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aHMMOCBS3aHHBIX 3HAHUH, YPOBEHb
KOTOPBIX OIPENEIAeTCs LIEeJIEBOM YCTAHOBKOM K KaX 101 KOHKPETHON TEME;

— TOJy4YEeHHE OMbITAa TBOPUECKON PabOTHl COBMECTHO C IIPEMOAaBaTeNeM;

— pa3BuTHE TPO(ECCHOHATBHO-IENOBBIX  KadecTB, JIOOBM K MpeaMeTy U
CaMOCTOSATEJILHOTO TBOPUECKOT0 MBILILICHHUS.

— TOsIBIIEHHE HEOOXOIMMOro HHTepeca, He0OXO0IUMOr0 JJIsl CAMOCTOATEIbHON PaboTHI,

— [OJly4eHHE 3HaHUM O COBPEMEHHOM YPOBHE pPAa3BUTHUS HAyKU U TEXHUKU U O
MIPOrHO3€ UX Pa3BUTHUS Ha OJIMKANIINE IOJbL;

— Hay4HThCS METOAMYECKH 00pabaThiBaTh MaTepHasl (BBIACIATH TJIABHBIE MBICTH U
MOJIOKEHUSI, TPUXOJUTh K KOHKPETHBIM BBIBOAAM, IMOBTOPATh WX B  PA3IUYHBIX
(hopMyIMpOBKax);

— TOJIyYeHHE TOYHOTO ITOHUMAaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TIOHSITHH.

JIeKUMOHHBIM MaTepual MOXKET CONPOBOXKAATHCS JEMOHCTpAallMed claailioB |
WCIOJIb30BAaHUEM DPA3JaTOYHOTO MaTephana TpU TMPOBEICHUH KOPOTKUX JTUCKYyCCHHM 00
0COOEHHOCTSIX TPUMEHEHUS OT/ACIbHBIX TEMATHK IO AU CIUTIINHE.

Cr1pyKTypa npeAaocTaBieHHs JICKIIMOHHOI0 MaTepuara:

— JICKIIUU COTIIacHO pasneniaM (Tadi.3) u Temam (Tad.4).




11.2. MeToauuyeckue yKazaHusl Il 00y4al0MMXCs MO MPOXO0KIEHHI0
NMPAKTHYECKUX 3aHATHH

[IpakTHueckoe 3aHATHE SBISETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHu3aluu y4eOHOro
npoliecca, 3aKJIYaronascs B BHITOIHEHUH 00yYaloIMMUCS [10/1 PyKOBOJCTBOM IIPEIO1aBaTENs]
KOMIUIEKCa Y4eOHBIX 3aJaHHi C IEJIbI0 YCBOCHHUS HAay4YHO-TEOPETHUYECKHX OCHOB Y4eOHOI
JUCIUIUINHBIL, TPHOOPETEHUs] YMEHHUH U HaBBIKOB, ONBITa TBOPUECKOH NEATEIbHOCTH.

Lenpio MpaKkTHUECKOT 0 3aHATHS I 00yYaroIlerocs sBIsSeTCsS MPUBUTHE 00ydJaOIIMMCS
YMEHHH U HABBIKOB MPAKTHUECKOH 1eSITebHOCTU 110 U3y4aeMOi TUCIUIUINHE.

[1naHnupyemble pe3yiabTaThl TP OCBOSHUH 00YYarOIINMCS MPAKTUYECKUX 3aHATHI:

— 3aKperuieHue, YriayOJieHHe, paclIMpeHHe W JAeTaju3alvs 3HAHUW TpH pelleHHH
KOHKPETHBIX 33/1a4;

— Dpa3BUTHE TIO3HABATEJbHBIX CIOCOOHOCTEH, CaMOCTOATEIbHOCTH  MBIIIJICHHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJAMHU U METOJMKAMM M3y4YeHHs] KOHKPETHOM yueOHOM
JUCIHUTLTIHBL;

— BbIpabOTKa CIOCOOHOCTH JIOTUYECKOT'O OCMBICIEHHUS TMOJYYEHHBIX 3HAHUM IS
BBINOJIHEHUS 3aJaHUl;

— obecrieyeHne palMOHAIBLHOIO COYETAHUS KOJUIEKTMBHOMW M MHIMBUIYyaJbHOU (opM
oOydeHHsl.

TpeboBanus kK MPOBEIEHUIO TPAKTUY €CKUX 3aHATHH

B Tteuyenue cemectpa oOydaromuecs BBIIOMHSIOT 5 MPAaKTUYECKUX PAabOT MO TeMawm,
yKa3aHHBIM B TabJuIIe 5.

TpeboBanus Kk 0hOPMIACHHIO OTYETA O NPAKTHYECKON paboTte

TUuTynbHBIA JTUCT OTYETA JOJDKEH COOTBETCTBOBATH LIA0JIOHY, IPUBEACHHOMY B CEKTOpE
HopMmaTHBHOU nokymenTarmu ['Y ATl https://guap.ru/standart/doc.

OdopmieHre OCHOBHOM YacTH OTYETa JOJDKHO OBITh OQOPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeOGoBaHusi MpUBEIECHBI B CEKTOPE HOPMATUBHON nokymeHTamuu ['Y All
https://quap.ru/standart/doc.

[Ipu dhopmupoBaHUM CHUCKA MCTOYHHKOB CTYJIEHTaM HEOOXOIMMO PYKOBOICTBOBATHCA
tpeboBanusmu cranaapta ['OCT 7.0.100-2018. [Ipumeps! odopMmiieHHs] CIUCKAa MCTOYHHKOB
MIPUBE/ICHBI B CEKTOpE HOpMaTHBHOM nokymenTanuu ['Y AIl. https://quap.ru/standart/doc.

11.3. MeTroauyeckue yKa3anus J1Jisi 00y4alOUIUXCS M0 BbINOJHEHHUIO J1a00pATOPHBIX

padoTt

B xonme BbInosgHEHHs J1aOOPAaTOpHBIX pabOT oOydaroluiicss HO/DKEeH YriyouTh u
3aKpENUTh 3HAHMS, MPAKTUYECKUE HABBIKU, OBJIAJETh COBPEMEHHONW METONUKOM M TEXHHKOU
JKCIIEpUMEHTa B COOTBETCTBUM C KBaJM(PUKALMOHHOM XapaKTepUCTUKOW 0O0ydaromerocs.
Boimonnenne 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-TIPAKTUYECKOM, pacyeTHO-
AQHAJMTUYECKON 4acTe U KOHTPOJIbHBIX MEPOIPUATHHN.

BoinonHenue y1abopaTOpHBIX padOT OOydaroLIMMCS SBJISETCS HEOTHEMJIEMOW YacThbIO
U3y4YeHUs JAUCLMIUIMHBI, OIpenessieMold y4eOHbIM IUIAHOM, M OTHOCUTCS K CpEACTBaM,
o0ecIieunBarOIUM pelIeHHEe CIEAYIOIIMX OCHOBHBIX 33/1a4 00y4aroIierocs:

— npuoOpeTeHHe HaBBIKOB HCCIEIOBAaHUS IPOLIECCOB, SIBJICHUM U  OOBEKTOB,
M3y4aeMbIX B paMKax JaHHOH 11 CLUIUIMHBI;

— 3aKpeIUIEHUE, Pa3BUTHE U JeTalM3allis TEOPETMUECKUX 3HAHU, MOJIyYEHHBIX Ha
JEKIUSX;

— TOJy4YeHHe HOBOW MH(pOPMALUK MO U3Y4aeMOH I CLUIIINHE;

— T[pHOOpeTeHHMEe  HaBBIKOB  CAMOCTOATENbHOM  paboTel ¢ J1aOOpaTOPHBIM
o0opynoBaHUEM H MTPHOOpaAMHU.

3ajanue ¥ TpeOOBaHM K IPOBEAEHUIO JTA00PATOPHBIX PA0OT



https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

3anaHue K BBINOJHEHUIO JIAOOpaTOpHON paboTHI BBIIAETCS MpernoaaBaTeNieM B Hadale
3aHATHS B COOTBETCTBUHU C TUIAHOM 3aHSTHH. TeMbl TaOopaTOpHBIX pabOT MpUBEACHBI B Ta0I. 6
JTAHHOM MPOrpaMMBI.

Brimonnenue nabopatopHoil paboThl COCTOUT U3 TPEX ITAIOB:

- aHAJIMTHYECKOT O;

- pacueTHO-TpaduIecKoro;

- KOHTPOJILHOTO B BUJIE 3aIIUTHI OTYETA.

Crpykrypa u dhopMa oT4yeTa 0 1abopaTOpHON paboTe

OtueT 0 mabopaTopHOI pabOTE JOJKEH COAEPKATh: TUTYJIBHBINA JIHCT, OCHOBHYIO YaCTh,
BBIBOJIBI 1O pe3yJIbTaTaM HCCIIEAOBAHMM.

Ha TurynmeHOM nmcTe MOJDKHBI OBITH YKa3aHbl: Ha3BaHWE AWCHUIUIMHBI, Ha3BaHUE
nmabopaTtopHoil paboThl, (GamMuiIus W WHUIUAILI [penojgaBarens, (aMUIus W HHHIIHAIBI
CTYZICHTa, HOMEp ero y4eOHO I'PyIIIbI U 1aTa 3alIUThl PA0OTHI.

OcHOBHass 4acThb JOJDKHA CcoOJAepXkaTh 3aJaHHe, pPe3yJbTaThl OSKCIIEPUMEHTAIBHO-
PaKTUYECKOH paboThl, pacdeTHO-aHAIUTUYECKUE MAaTepHalIbl, IUCTUHT KOJa/CKPUH IKpaHa.

BrIBoIBI 110 Mpo/IeIaHHOM paboTe JOKHBI COEpkKaTh OCHOBHBIE Pe3yJIbTAThI 1O paboTe.

TpeboBanus Kk 0hOPMIIEHHUIO OTUETA O J1a00paTOPHON pabore

TUTynbHBIM JTUCT OTUETA TOJDKEH COOTBETCTBOBATH IIA0JIOHY, MIPUBEJEHHOMY B CEKTOPE
HopMmaTHBHOU nokymenTaru ['Y AIT https:/guap.ru/regdocs/docs/uch

OdopmieHre OCHOBHOM 4YacTH OTYEeTa JOJDKHO OBITh O(QOPMIIEHO B COOTBETCTBHH C
I'OCT 7.32-2017. TpeOoBaHus NMPHUBEACHBI B CEKTOpPE HOPMATHBHON mokymeHtamuu ['YAII
https://quap.ru/regdocs/docs/uch

[Ipu dhopmupoBaHMM CHUCKA MCTOYHHKOB CTYJIEHTaM HEOOXOIMMO pPYKOBOJICTBOBATHCS
tpeboBanusmu cranaapta ['OCT 7.0.100-2018. [Ipumeps! odopmiieHHs] CIIUCKAa HMCTOYHHKOB
NPUBEICHBI B CEKTOpe HopMaTuBHON nokymenTtanuu ['Y AIL. https://quap.ru/regdocs/docs/uch

11.4. MeToauyeckue yKazaHusi 1Jisi 00y4al0UIUXCS 10 MPOX0KIEHHIO
CaMOCTOATEJIbHOM padoThI

B xome BBIMOMHEHUST CaMOCTOSITEIIbHOW PabOThI, 00YJarOUIHIiCs BBIMOJHSAECT PaboOTy 1O
3aJJaHUI0 M TIPU METOJNYECKOM PYKOBOJICTBE IperojaBaresisi, Ho 6€3 ero HemocpeiaCcTBEHHOro
y4acTusl.

st oOydarommxcsi o 3a04HONM (GopMme OO0ydeHUs, CaMOCTOsITENbHAs padoTa MOXKET
BKJIIOYATh B C€0sI KOHTPOJIBHYIO PadoTYy.

B mpouecce BbIMONHEHHS] CaMOCTOSITENBHOM PalbOThI, y oOydaromierocs (opmupyercs
1enecoodpa3Hoe MmiIaHupoBaHue pabodyero BpeMeHu, KOTOpOe MO3BOJISIET UM Pa3BUBATh YMEHHS
U HaBBIKM B YCBOGHHHM U CHUCTEMaTHU3allMHM IpuoOpeTaeMbIx 3HAHUN, oOecreduuBaeT BBICOKUMN
yYpOBEHb YCIIEBAEMOCTH B MEpUO] OOyYEHHUS, MOMOraeT IOJYYHTh HAaBBIKA IOBBIIICHUS
po(hecCUOHAILHOTO YPOBHS.

MeToauueckuMy ~ MaTepHalaM{,  HaIlpaBJAIOIIMMU  CaMOCTOATEIbHYIO  paboTy
00yUJarOIIUX CASIBISIOTCS:

— y4eOHO-METOAMYECKUN MaTepua Mo AUCHUIIIHHE.

11.5. MeToanueckune yKazanusi 1Jjisi 00y4aronuxcs 1Mo MPoXoKIeHUI0 TeKYIero
KOHTPOJIS YCIIeBAeMOCTH.

Texkymmii KOHTpOJIb yCHEBAEMOCTH IPEAYyCMaTpUBAaE€T KOHTPOJIb KadecTBa 3HAHUU
o0y4Jaronmxcsi, OCYIIECTBISIEMOTr0 B TEUEHHE CEMECTpa C IebI0 OLIEHUBAHHS X0/la OCBOCHUS
JUCLUTIIIHBIL.

B Teuenne cemectpbl 00yJaromuecs:

- 3alMIIaI0T JJabopaTopHbIe PaboThI (S 1IT);

- 3alMIIAI0T MpaKTH4YecKue padboTsl (S1IT);
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- BBINOJIHAIOT TECTUPOBaHMUS MO MaTepuanam Jjekuuu B cpene LMS. Jlns tekymero
KOHTPOJISI yCIIEBAEMOCTH MCIIOJb3YIOTCSI BOIPOCHI, NMpPHUBEACHHbIE B Tabiuue 15, U TecTsl,
npuBeJieHHbIE B Tabauie 18.

Texkynmii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBISICTCA JUIsl NPOBEPKUM XOJa M KauyecTBa
YCBOGHHMs Y4eOHOro MarepHuaia, CTUMYJIMPOBAHUS y4yeOHOM AedATeIbHOCTH OO0YyYaroluxcs,
COBEPILIEHCTBOBAHUSI METOANKHU TPOBEAEHMS 3aHATUI U IIPOBOJUTCS B XOZ€ BCEX BUJIOB 3aHATUI
B (opme, HpeIyCMOTPEHHOW TeMaTWYeCKMM IIJIAHOM WM H30paHHOM IperonaBaTesieM.
Pe3ynbTaThl TEKyIIEro KOHTPOJS YCIEBAEMOCTH OTPaXKalOTCs B JKypHale ydera ydeOHBIX
3aHATMH. Bupgamm  Tekymero KOHTpOJId — SBIIKOTCS — TeCTUpOBaHME. TecThpoBaHUE
OCYIIECTBJISICTCSI € LEJNbI0 CHCTEeMAaTUYECKOM TPOBEPKU JIOCTIKEHHUS O00YyJarolMMHUCS
00s13aTEeNBHBIX PE3yIbTATOB O0YUSHHS O JAUCHHUILIMHE — MUHUMYMA, KOTOPBIH HEOOXO0AUM ISt
JanbHEeHIero oOydeHus, BBIMONHEHHWS INPOrPAaMMHBIX TpeOOBaHM K YPOBHIO IIOATOTOBKH
00yJarommXcsl.

TectupoBanue IPOBOAUTCS 10 3aBEPIICHUIO U3yUEHHs OTIENbHBIX HAauOO0Iee CIOKHBIX U
O0BbEMHBIX TE€M, pa3felioB y4yeOHOM JUCHUIUIMHBL —Pe3yibTaThl TEKyLIEro KOHTPOJS
YUUTBIBAIOTCS IIPU BBICTABJICHUH OLIEHKU BO BPEMs IPOMEXYTOUYHOM aTTeCTalUu.

11.6. MeToanyeckue yKa3aHusi 1Jisi 00y4aIOMIUXCS 10 MPOX0KIEeHHIO
MPOMEKYTOYHOM aTTeCTAIUN.

[IpomexxyTounass  aTrTectanus  OOy4yaloOlMXCS  MpPeAyCMaTpUBAaeT  OICHUBAaHHE
IPOMEKYTOYHBIX M OKOHYATENILHBIX PE3yNbTaTOB 00OyueHus Mo aucHumuimHe. OHa BKIIOYAeT B
ceOst:

— »9K3aMeH — (opMa OLEHKU 3HaHWM, MOJy4eHHbIX OOydarolluMcs B IpoLecce
U3Yy4EHUsl BCEW MUCLMILIMHBI UM €€ YaCTH, HABBIKOB CAMOCTOSATEIbHON paboThl, CIOCOOHOCTU
MPUMEHSATh WX JJI PEIHICHUs MPAKTHYECKHX 3a/Jad. DK3aMeH, KaK MPaBUiIO, MPOBOJUTCS B
IIEpUO/l HK3aMEHALIMOHHOM CECCHUM M 3aBEPIIACTCSl aTTECTALIMOHHONW OLIEHKOM «OTJIMYHOY,
«XOPOUIOY», «yJAOBIETBOPUTEIHHOY, «HEYOBICTBOPUTEIILHO.

B Teuenme cemectpa g 0omycka K 3K3aMEHY CTYIEHTY HEOOXOAMMO cIaTh HE MEHee
50% npaxtuueckux pabot u He MeHee 50% nabopaTopHbIX pabOT, BHIMOIHUTH TECTUPOBAHUS B
cpene LMS He Hwmxe oueHku "yaoBierBopuTenabHO". [lamee CTyneHT domycKaeTrcs K
cobeceoBaHMIO Ha IK3aMEHE.

Cucrema OLEHOK IIPU NMPOBEIEHUU TEKYIIEr0 KOHTPOJSI U MPOMEKYTOUYHOW aTTECTalluU
OCYILIECTBJISIETCSI B COOTBETCTBUM C PYKOBOASALIMM JOKyMeHToM opranuzaunuu PO TI'VAIIL
CMK 3.76 «llonoxxeHue o TEKyIlleM KOHTPOJIE YCIIEBAEMOCTH M IMPOMEXKYTOUHOM aTTeCTalluU
CTYACHTOB U acCIHPAaHTOB, OOy4YaIOIIMXCS IO O00pa3oBaTENbHBIM IpOrpaMMaM BBICIIETO
obpaszoBanms B ['YAIl» https://docs.quap.ru/quap/2020/sto_smk-3-76.pdf.
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