MUHHUCTEPCTBO HAVKH M BLICHIETO OBPA3OBAHSI POCCHHCKOM
OEJIEPALLMH
Q)c,ucpa.nbrmc I'UC}'}iaptTBCHH('PC ABTOHOMHOE Oﬁpa‘.?mla'.l‘c..'thOC )"'-lpﬁ?lC.ELCHIIc‘ BLICIIET O
obpajoeanus
"CAHKT-NETEPBYPICKUH FOCY IAPCTBEHHDIE YHHBEPCHTET
ADPOKOCMHUECKOTO IIPHBOPOCTPOE HHS"

Kaespa No 5

YTBEPHJIAIO
PykoBommrens obpasosareannoii nporpaMMst

npodh. JLT.H._ o1 -

1A0TAHMOCTE, V9. CTENCHB, IRaMIC)

H.A. K unsumukosa
e

(mrmie e, fases)

{nmoaryes

«l0» tpempann 2025 r

PABOYAS MPOTPAMMA JIMCLIMITJIMHBI

«llndposrsarmn HHACHCPHON JIEATENRHOCTH B TEX Hocdieproit GesonacHocTy
{Hamsenonarne wucumanend)

01 Hi 3IeHH FOTOBKH/
Ko nanpasnenus noaroro 20.03.01

CNEUHATBHOCTH

Haumenosanue nanpasnermm
MOATOTORKH/ CHCHHATILHOCTI

Texnocdepnas Gezonacnocts

Hanmenosanue Husknnmpusr u wndponmsats cucrem odecnieucis
HANPARIEHHOCTH Gesonacnoet Texnocheps
Bopma oGyuenms ounas

o npuema 2025

- v

Canxr-llerepoypr- 2025

Jlner cormacosanms paGoucii HPOTPAMMbL AHCIHILTHHEI
[Tporpammy cocramu (a)

HA, Hlmknn

Jloi, k1.0, )
(nmumaner, damsiem)

(AONKHOCTh, YU CTENCHE, Bane)

[porpamma oa06pena na 3acenaninn Kafeaper No 5
«l0» denpanst 2025 r, npotokon No 01-02/2025

3aseayommii kadienpoii No 3
_E.A. ®ponosa

JLTH. 00,
(Hrstupanel, dasinim)

(¥4 cTeneHs, sRanme)

3amecTiens aMpexTopa HHCTITY T J10 METOIMECK0ii paGoTe

H.1O. Edpemon

JOILKT.H. S
anuck, aata |0022025) (Hnmanes, gasinis)

(AUTKHOCTS, ¥4, CTENEeHs, 3Banue)




AHHOTALINA

Hucnumiuna «udpoBusanuss HHXKEHEPHOW  NEATENbHOCTH B TeXHOCHEepHOI
0€30macHOCTH» BXOAMT B 0Opa30BaTENbHYIO MPOrpaMMy BBICIIET0 0Opa3oBaHUsS — MPOTpaMMy
OakamaBpuata TO HampaBieHuio moarotoBku/ cnernuanbHocTH 20.03.01 «Texnocdepnas
0e30macHOCTb» HampaBlieHHOCTH «MHXXUHUPUHT W UUQPOBU3AIMSA CHCTEM O00ECIeUYeHHUs
6e3omacHocTH TexHochepb». Juctuminna peanusyercs kadeapoit «NeS».

JucnumirHa HateneHa Ha OPMUPOBAHUE Y BBITYCKHUKA CIIEAYIOIMX KOMIETEHIIUM |

[IK-1 «CrocobeH mpUHHMATh y4acTHE B HAyYHO-HCCIEIOBATEIbCKUX pa3padOTKax IO
npoUIII0 TOArOTOBKM B COCTaBE KOJUIEKTHBA: CHCTEMaTH3MPOBaTh HMH(GOPMALHMIO MO TEMe
UCCIIEIOBAaHUM, IPUHUMATh y4acTHUE B DKCIIEpUMEHTaX, 00pabaTbIiBaTh MOIy4EeHHBIC JaHHBIE C
UCIOJIb30BaHNEM UH(OPMAITMOHHBIX TEXHOJIOTHH U LIU(PPOBBIX CPEACTBY»

[IK-2 «CrmocoOeH MpOBOAWTH  JKOJOTHYCCKHM  aHAlM3, MPEAyCMaTPHUBAIONMN
pacumMpeHrue U PEKOHCTPYKIMIO ACWCTBYIOIMX MPOU3BOJCTB, a TAKKE CO3/1aBAEMBIX HOBBIX
TEXHOJIOTUH M 000pYyIOBaHUS, C UCIOJIB30BaHHEM MH(MOPMAIIMOHHBIX TEXHOJIOTUN U LU (PPOBBIX
CPEICTB»

[IK-3 «CnocobeH ompeaensTh WHXKEHEPHBbIE aNrOPUTMbl TEXHOJIOTHYECKUX DPEIeHUH,
CIOCOOCTBYIOIIIMX CHUKEHHUIO HETaTUBHOTO BO3/ICHCTBUS Ha OKPYKAIOIIYIO CPELy»

[IK-5 «CnocobeH mnpuHMMATh YdacTHE B HWHKEHEPHBIX pa3paboTKax IPOEKTOB
9KOJIOTUYECKON U TexHOCepHON 06e30macHOCTH MPOU3BOACTBA, COOPYKEHUN OUYUCTKH CTOUHBIX
BOJ 1 00pabOTKH OCAIKOBY

ConepxaHue TUCHUILIMHBI OXBATHIBAET KPYT BOIIPOCOB, CBS3aHHBIX C NMPUMEHEHUEM
U QPOBBIX TEXHOJIOTUH B 00ecrieueHnH 0e30MacHOCTH B TeXHocdepe.

[lpenogaBanue UCHUIUIMHBI TpEIyCMaTpUBAeT cClieaylonme (GOpMbl OpraHH3alHuH
y4eOHOTO TIpoIiecca: JICKIHH, JIa0opaTOpHbIE PaOOTHI, MPAKTUYECKUE 3aHSITHUS, CAMOCTOSITEIIbHAS
paboTa oOyyarorerocs.

[IporpaMMoli IUCHMIUIMHBI HPEAYCMOTPEHBI CIEAYIONME BUIbl KOHTPOJISL: TEKYLMU
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEXKYTOUHAs aTTecTalus B opMe dK3aMeHa.

OOmast TpyaOoeMKOCTh OCBOCHHUS TUCIUILIMHBI COCTABIISCT 4 3a4eTHBIX enuHUIlbl, 144
yaca.

S3b1K O0y4YEeHUS IO TUCITUTUIMHE «PYCCKUHN »



1. TlepeueHb nIaHUPYEMbIX PE3YJILTATOB OOYYEHUS MO AUCLUIIIMHE

1.1. Ienu npenoaaBaHus AUCHUILTHHBI

Lenu mpenogaBaHusi JaHHOW AUCIIUIIIIMHBI HAITPABJICHBI HA TTOJTOTOBKY OOYYArOIIXCSI K
paboTre B 001acTH WHXEHEPHOH OE30MacHOCTH C YYETOM HCIIOJb30BAHUS COBPEMEHHBIX
U (PPOBBIX TEXHOJIOTUN U METOJIOB.

1.2. JlucuurmiuHa  BXOAMT B  COCTaB  d4acTH, (OPMUPYEMOW  y4aCTHUKAMH
00pazoBaTeNbHBIX OTHOIICHUM, 00pa30BaTeIbHON MPOTrpaMMbl BBICIIETO 0Opa3oBaHMs (najee —
OII BO).

1.3. TlepeveHb IIAHUPYEMBIX PE3YILTATOB OOYUICHUS 110 JUCIUILINHE, COOTHECEHHBIX C
IJIaHupyeMbIMH pe3yibTaTaMu ocBoeHus OIT BO.

B pesynbprare m3ydeHHs DUCIUILTAHBI OOydaloNMUCsS JOJKEH O0JNagaTh CIEIyIOUMU
KOMITCTCHIIMSIMH HJIM UX 9acTsMu. KOMITETCeHIINY ¥ WHAMKATOPHI UX JOCTH)KCHHS IIPUBE/ICHBI B

Tabimune 1.

Tabmumna 1 — IlepeyeHh KOMIIETEHIIMI U WHIUKATOPOB UX JOCTHKCHUS

Kareropus (rpynma) | Kox n naumenoBanue | Kox n HanMeHOBaHME WHAMKATOPA JOCTHIKECHUS
KOMITETEHIIUH KOMITETCHITUHU KOMITETEHIITUH
IIK-1 Crocoben
MPUHUMATD y4acTHE B
Hay4HO-
HCCIIEN0BATEILCKAX
pa3paboTkax 1o
npoduITo I1K-1.3.2 3naTh U pOBBIE CpEACTBA IS TOKCKA
MMOATOTOBKHU B WHPOPMAITUY IO TEME UCCIICIOBAHUM,
COCTaBe KOJUICKTHBA: | WH(POPMAIIMOHHBIC TEXHOJIOTHH, B TOM YHCIIC
CHUCTEMAaTU3UPOBATh WHTEIUIEKTYyallbHbI€, JJI BHINOJHEHUS PACUETOB
[IpodeccrnonanbHbie
MHQOpMaIHIO 1O U MIOPSIIOK pabOThI C HUMH
KOMITETEHIIUHU .
teme ucciaenoBanuid, | IIK-1.Y.1 ymeTh BBIMOJHATH MOUCK JAHHBIX 1O
MPUHUMATH yJacTHE B | TEME UCCIIEIOBAHUMN C UCTIOJIb30BAaHUEM
AKCIIEPUMEHTAX, H(GPOBBIX CPEACTB MHGOPMAITUOHHBIX
o0OpabaThIBaTh TEXHOJIOTU I, BKITIOYAs] MHTEIUICKTyalIbHbIE
MOJTY4YCHHBIC TaHHBIC
C UCHOJIb30BaHUEM
WHQOPMAITTOHHBIX
TEXHOJIOTHH U
U (POBBIX CPEACTB
IIK-2 Crocoben
MPOBOJUTH
DKOJIOTHYECKU U
aHaJIn3
’ .. | IK-2.V.1 ymerb npuMeHsTh U (pOBHIE
MpeayCcMaTpUBAIOII I
WHCTPYMEHTHI JUTsl CO3aHus U 0(QOpMIICHUS
pacumMpeHue u
nHpOpMAIUH TSI TPOBEACHUSI OI[EHKU
PCKOHCTPYKILIMIO BO3JICUCTBHS HA O aro cpen
[Ipodeccuonanbubie | ACHCTBYIOIMX KpYKAIoIyto cpeity
T1IK-2.B.1 BiazeTh HaBBIKAMH ITOATOTOBKHU
KOMITETEHIIUH MPOU3BOJICTB, a

TaKKE CO3aBaEMBbIX
HOBBIX TEXHOJIOTUH U
o0opynoBaHus, C

U CII0JIb30BaHUEM
MHQOPMAIITOHHBIX
TEXHOJIOTUH U

U PPOBBIX CPEJICTB

uH(opMaIuu Ui NpoBEICHUS OLICHKU
BO3/ICIICTBHSI HAa OKPY)KAIOIIYI0 CPERy
IUTAHUPYEMOH JIESITEILHOCTH € HCITOJIB30BAaHUEM
U (POBBIX CPENCTB

ITpodeccrnonanbuble

[1K-3 Cnocoben

[1K-3.B.1 BageTh HaBbIKAMU IPUMEHEHU S




KOMIIETEHIIU U OIpeNeATh HUQPPOBBIX CPEICTB IS pa3padOTKU
HH)KECHEPHbBIE IIPEUIOKEHU 110 BHEAPEHUIO COBPEMEHHBIX
aJITOPUTMBI IIPUPOAOOXPAHHBIX TEXHOJIOTUM U MHIKEHEPHBIX
TEXHOJIOTHYECKUX peleHn i

pELICHUH,
CIIOCOOCTBYIOIIMX
CHU>KEHUIO
HEIraTUuBHOT'O
BO3JICHCTBHS HA

OKPYKAIOILyI0 Cpeiy

[1K-5.3.2 3HaTh BHU1bI HH(OPMAITTOHHBIX
TEXHOJIOTUH U TPO(PECCHOHATBHBIX ITH(PPOBBIX
IPOrPaAMMHBIX CPEACTB ISl BBIOJTHEHHUS
pacyeToB COOPY)KEHUW OUMCTKH CTOYHBIX BOJ U

[1K-5 Cnocoben
MPUHUMATH y4acThe B

WHJKEHEPHBIX
00paboTKH 0CaIKOB
pa3paboTkax
IDOCKTOB [1K-5.Y.2 ymeTs NpUMEHSTh UHPOPMALIUOHHO-
p . KOMMYHMKAIlUOHHBIE TEXHOJIOTUU U
[TpodeccrnonanbHble | HKOTOTUYECKOH U
. npogeccuoHanbHbIe HU(PPOBBIE TPOrPaMMHBIE
KOMITETEHIIN U TeXHOC(HEepHOI
CpEACTBa /ISl BBIIIOJIHEHUS CIIEUATIbHBIX
Oe3onacHOCTH
pacueToB M pa3padOTKu KOHCTPYKTUBHBIX U
IIPOU3BOACTBA,

KOMITOHOBOYHBIX PEHICHUN COOPYKEHUI
OYHUCTKH CTOYHBIX BOJ M 0OpaOOTKU OCAJKOB
[1K-5.B.2 BiaieTh HaBbIKAMU TI€pEIavn
MCXOJIHBIX TAaHHBIX B CBOJHYIO LIU(POBYIO
MOJielb 00BEKTa KAUTAILHOTO CTPOUTENHCTBA

COOPYKEHUW OUUCTKU
CTOYHBIX BOJ U
00paboTKH OCaJKOB

2. Mecrto qucuunianHel B cTpykType OI1

Jucuurinaa MoxeT 0a3upoBaThCsl Ha 3HAHUAX, paHee TPUOOPETEHHBIX 00YJAIOIIMMUCS
IIpY U3Yy4EHUU CIACAYIONMX TUCLIUIIINH:

- «[{udpoBas MeTposorus»,

- «MeXIMCIUIUINHAPHBIN TPOEKT.

3HaHUs, TOJYYEHHbIE IPU HM3y4EHUHM MaTepuana JaHHOM IHWCLUMILIMHBI, UMEIT Kak
CaMOCTOSITEIbHOE 3HAUEHUE, TAaK U MOTYT UCIIOJIb30BaThCA MPHU U3YYEHHUH APYTHX JUCLUILIINH:

- «["eonH(pOPMaAIIMOHHbBIE CUCTEMbI U TEXHOJIOTHH»,

- «Iudpossie Texnonoruu 3D MoaennpoBaHus»,

- «[Ipou3BoACTBEHHAs NPEAUIIIIOMHAS IPAKTHKAY.

3. OO0beM U TPYIOEMKOCTh U CHUIIIUHBI
Jannasle 06 obmemM o0beMe TUCHUIUIMHBI, TPYIOEMKOCTH OTAEIBbHBIX BUAOB y4eOHOMH
paboThI 1O AMCHIUTUTHHE (M paclpeieieHne 3TOH TPYIOEMKOCTH TI0 CEMECTpaM) IPEeACTaBICHBI B
Tabmuie 2.

Tabmuma 2 — O0BeM U TPYIOEMKOCTh JTUCITUTLINHBI

TpynoeMKocTh 1o
Bun yuebHol paboThI Bcero ceMecTpam
Ne6
1 2 3
Obwasn mpyooemkocmsp OuUCYUNIUHDL, 4/ 144 4/ 144
3E/ ("ac)
U3 nux uacoe npakmuueckou no020moeKu 34 34
Ayoumopubie 3auamus, BCEro vac. 51 51
B TOM YHUCJIE:




nexiuu (JI), (qac) 17 17

npakrtudeckue/cemunapcekue 3ansatus  (113),

17 17

(gac)

naboparopuslie padbotsl (JIP), (yac) 17 17

KypcoBoii nmpoekT (padora) (KII, KP), (dac)

JK3aMeH, (Jac) 54 54
Camocmoamenvhasa padoma, Bcero (4ac) 39 39
Buo npomesxcymounon ammecmayuu:. 3ayer,
mudd. 3ader, sk3amen (3auer, dudd. 3au, OK3. OK3.

DK3.**)

=
[Ipumeuanue: KaHAMAATCKHI SK3aMeH

4, ConepxcaHHe JUCHUIIIINHBI

4.1. Pacnpenenenue TpyI0€MKOCTA TUCHUIUIMHBI 1O pa3zesiaM U BUJaM 3aHATUH .

Pasglenm, TEMbI TUCHUIIJIMHBI U UX TPYAOCMKOCTD ITPHUBCJCHBI B Ta6J'II/II_[e 3.

Tabnuua 3 — Pa3nensl, TeMbl TUCHUTLIAHBL, UX TPYI0EMKOCTh

Paznensl, TeMbl JUCIMILIHHEI

Jlexymn
(qac)

I13 (C3)
(dac)

JIP
(qac)

KIT
(qac)

CPC
(dac)

Cemectp 6

Paznen 1. OcHoBBI 1M (POBU3AINY B HHKEHEPHOH
JIeSITeIbHOCTHU JJIs1 TOBBIILIEHUS TeXHOC(epHOH
0€e3011acCHOCTH

Tema 1.1. lludpoBbie TEXHOIOTUN B MHKEHEPUH
Tema 1.2. [ludpoBbie METOABI aHANIN3A U
IPOTHO3UPOBAHMUS PUCKOB

Tema 1.3. LlugpoBsle cucTeMbl MOHUTOPUHTA U
KOHTPOJIS

Tema 1.4. Kubep6e30nacHOCTh HHKEHEPHBIX
cucTeM

Tema 1.5. MaTerpauus 1upoBbIX TEXHOJIOTHH B
WH)KEHEPHYIO IPAKTUKY

Pasnen 2. [IpumeHeHe HCKYCCTBEHHOIO
WHTEIUICKTa B CUCTEMAaX MOHUTOPUHIA U
yIpaBJICHUS U1 oOecreueHus 0€30aCHOCTH
Tema 2.1. OCHOBBI HCKYCCTBEHHOIO MHTEIIIEKTA
Tema 2.2. [lpuMeHeHNE HCKYCCTBEHHOTO
WHTEJIEKTa B CHCTEMAaX MOHUTOPHHTA

Tema 2.3. IIpuMeHEeHNE HCKYCCTBEHHOTO
WHTEIUICKTA B CUCTEMAaX YIIPaBJICHUS

Tema 2.4. O0OecnieueHre OE€30IMACHOCTH C
MMOMOIIBIO MCKYCCTBEHHOIO MHTEIICKTa
Tema 2.5. [lpakTrueckue npuMepsl U KeHcChbl




Pasgen 3. Mcnons3oBanne OONBIIMX TAaHHBIX U
AHAMTHKY JJIs PEJOTBPAICHUS YPE3BBITaAHBIX
CUTYaI[AH

Tema 3.1. BBenenue B anann3 O0JpIIMX JAHHBIX.
Tema 3.2. [lpumeHeHNE aHATUTUKHA TaHHBIX JIJIS
IPEAOTBPALLCHUS YpE3BbIYaAWHBIX CUTYal[UM. 3 3 3 8
Tema 3.3. Metoab! 00pabOTKU OONBIIMX JAaHHBIX
B pCTbHOM BPEMECHH.

Tema 3.4. Ilpaktrueckue MpuMepbl U KEHCHI.

Tema 3.5. DTHueckue acneKThl UCIIOIb30BAHUS
JNAHHBIX.

Pasmen 4. Pa3paboTka COBPEMEHHBIX CUCTEM
YIAJICHHOTO KOHTPOJSA U YIPaBICHUS IS
obOecrieueHus TexHochepHor 0e30IIacHOCTH
Tema 4.1. OCHOBBI CCTEM YJAJIEHHOTO KOHTPOJIS
Y yIpaBJICHUS.

Tema 4.2. TexHOIOTHN W CTaHAAPTHI CBSI3H B
CHCTeMaxX YIaJICHHOTO KOHTPOJIS.

Tema 4.3. IIpuHIHUIIEI 0€30IIACHOCTH B CUCTEMAX
YIAJICHHOTO KOHTPOJIA.

Tema 4.4. IlporpammHuoe oOecrieueHue s
CHCTEM YIAICHHOTO KOHTPOJIA.

Tema 4.5. Ilpakrrnyeckue npuMepbl U KEHCHI.

Paznen 5. DddexruBHOE BHEIpeHUE U (DPOBBIX
TEXHOJIOTHH B MHKEHEPHYIO ICITEIIBHOCTD B IEJIIX
obecriedueHus 6€30MacHOCTH OOBEKTOB
TEXHUYECKOU MHMPACTPYKTYPBHL.

Tema 5.1. [ludpoBble TEXHONIOIUU B MHKEHEPHON
JIESTEIIBHOCTH.

Tema 5.2. Materpanus nu@poBbIX TEXHOIOTHH B 3 3 3 7
WHKXEHEPHYIO ITPAKTHKY.

Tema 5.3. MOHUTOPUHT U YIIPaBJIEHUE 00BbEKTAMU
yepe3 HubPOBBIC TIaTHOPMEI.

Tema 5.4. bezonnacHOCTh LIM(POBBIX CUCTEM B
WHKEHEPHOU JeATEIbHOCTH.

Tema 5.5. Ilpakruueckue npumMepsl U KEUCHI.

Hroro B cemectpe: 17 17 17 39

Uroro 17 17 17 0 39

HpaRTI/I‘IeCKaSI IIoAroToBKa 3aKJITFOYAaCTCs B HCTTOCPCACTBCHHOM BBIITOJIHECHU N
OoOyJaromMMHCs  OMPENeNCHHBIX  TPYAOBBIX  (YHKIIMHA,  CBSA3aHHBIX C  Oymymiei
npodeccuoHanbHON NesITeIbHOCTHIO.

4.2. CopnepxaHue pa3ieioB ¥ TeM JCKIIMOHHBIX 3aHSTUHA .
CojeprxaHue pasJelioB U T€M JICKIIMOHHBIX 3aHATHH IMPUBEACHO B TabiuIe 4.

Tabnuua 4 — ComepxaHue pasesioB U TEM JICKIIHOHHOTO ITUKIIa

HOMep pasacia HazBanune n COACPIKAHUEC Pa3aCiIOB U TEM JICKHMOHHBIX 3aHATHH

Paznen 1 Tema 1.1. HHud poBbie TEXHOJOTUM B MH/KEHE PUH: O3HAKOMJIEHHE C
OCHOBHBIMH 11 (DPOBBIMH TEXHOJIOTHSIMH, UCIIOIB3YEMBIMU B WHKEHEPHOM
nesrensHoctr, TakuMu Kak CAD/CAM/CAE cucremsl, PLM cucrtemsl, a




TaKKe MPUHIUIEI paboThl M ipuMeHeHue MuaTepuera Bemeit (IoT) u
HCKycCTBEHHOro unreiniekra (Al) B muHXeHepun.

Tema 1.2. IudpoBbIe MeTOALI aHAJIN3Aa M IPOTHO3HMPOBAHUA PHCKOB:
H3ydeHHE ITU(PPOBBIX METO0B aHAIN3a M OI[CHKH PHCKOB B MH)KCHEPHBIX
CHCTeMaX, BKII0Yas IIPUMEHCHUE METOIOB CTaTUCTHUECCKOTO aHalIn3a
JTAHHBIX, MAIIIMHHOTO OOYYEHUS ¥ MOJICITMPOBAHUS IJIs1 IIPOTHO3UPOBAHUS
BO3MOJKHEBIX YIPO3 U cOOEB.

Tema 1.3. IIndpoBLIe cHCTEMbI MOHUTOPHHIA U KOHTPOJISI: U3YUECHUE
IIPUHIIMIIOB Pa0OTHI ¥ pa3padOTKH MU(PPOBLIX CHCTEM MOHHTOPHUHTA U
KOHTPOJIA 71 00ecIeueH s HEPEPHIBHOIO HAOIIOAEHH S 34 COCTOSIH HEM
WH)KEHEPHBIX 00bEKTOB M CBOEBPEMEHHOT'0 PearnpoOBaHUs Ha BO3MOXKHBIC
YIDO3BI.

Tema 1.4. Knoep0e30nacHOCTL HHKEe HE PHBIX CHCTeM: O0OyYeHHe
CTY/IEHTOB OCHOBaM KOepOEe30MacHOCTH B WHKEHEPUH, BKITIOUAS 3AIUTY
oT KubepaTak, ynpaBJI€HHE JOCTYIIOM K JaHHBIM U CETSIM, a TaKKe MEPhI
MPEA0CTOPOKHOCTH ITpH 00pabOTKe M XpaHCHUU HHOOPMAIUH.

Tema 1.5. Muterpanusa nud poBLIX TEXHOJIOTHI B HHKe HE PHYIO
NPAaKTHKY: W3yJdeHHE METOJ0B MHTErpanuu IIH(OPOBEIX TEXHOIOTHI B
MMOBCEAHEBHYIO HHKCHEPHYIO IPAKTHKY, BKIIOYAs MCIIOIb30BaHUE
CHENHATM3UPOBAHHOTO TPOTPAMMHOTO 00€ecTieueH s, 00JIaYHBIX CEPBUCOB U
COBPEMEHHBIX TEXHUUECKUX CPECTB.

Pasznen 2

Tema 2.1. OCHOBBI HCKYCCTBEHHOT0 HHTEJLJIEKTA: 0030p OCHOBHBIX
MMOHITHH ¥ METOJIOB UCKYCCTBEHHOI0 MHTEIUIEKTA, TAKMX KaK MAIMHHOE
oOydeHue, HEeHPOHHBIE CETH, ATOPUTMBI ITTYOOKOro o0ydeHus u o0padoTka
€CTECTBCHHOTO S3bIKA.

Tema 2.2. IIppuMeHe HHEe HCKYCCTBEHHOI0 MHTEJJIEKTA B CHCTEMAax
MOHHMTOPHHIA: U3y4YeHHE CIIOCOO0B IPUMEHEHUS HCKYCCTBEHHOTO
WHTEIIEKTa JUI aHajn3a 1 00pabOTKH JAHHBIX U3 Pa3sINYHbBIX JATYMKOB U
WCTOYHUKOB, & TAKOKE JIJIS1 BHISIBJICHUS aHOMAJIUN U TIPEICKa3aH U
BO3MOXKHBIX ITPOOJIEM.

Tema 2.3. IIpuMeHe HIE HCKYCCTBEHHOI'0 HHTEJIIEKTAa B CHCTEMAaX
ynpaBJie HUs : U3y9CHHE BO3MOKHOCTEH M CIT0JIb30BAHUS HCKYCCTBEHHOTO
HMHTEJIJICKTA JIJIS IPUHATHS PEIICHUH B pealbHOM BPEMEHU, ONITUMHU3AIH U
MPOIIECCOB YIIPABJICHUS U aBTOMATU3ALUU TTPUHSATHS YITPABICHUYECKIUX
pelICHH .

Tema 2.4. O0ecneuyeHue 0€30MACHOCTH ¢ MIOMOIILI0 HCKYCCTBEHHOI0
HHTEJJIEKTa: PACCMOTPECHUE METOI0B IIPUMCEHEHUS MCKYCCTBESHHOIO
MHTEJUIEKTA JIs1 OOHAPY)KEHHUS YIPO3, aHalIM3a PUCKOB, PearipoBaHus Ha
WHITUJCHTHI 0€30MMaCHOCTH U o0ecTieueHus u(ppOBOK 0€30MaCHOCTH CUCTEM
1 00BEKTOB.

Tema 2.5. [IpakTHdecKkue npuMepbl U KeHMChbI: U3ydeHUEe KOHKPETHBIX
IIPUMEPOB YCIICIIHOIO IIPHMEHCHUS HCKYCCTBEHHOIO MHTEIICKTA B
CHCTEeMaX MOHHTOPUHTIA U YIIPaBJICHUS I oOecrieueHus 0€30I1aCHOCTH B
pa3NUUHbIX cepax, TaKUX KaK MPOMBIIUICHHOCTb, TPAHCIIOPT, YHEPreTHKa
H TII.

Pazpen 3

Tema 3.1. BBeaenue B aHAJIU3 00X JAHHBIX: 0030D OCHOBHBIX
KOHIIENIIMHA U METOIOB aHaIn3a OONIBIIMX JAHHBIX, TAKUX KaK cOop,
XpaHeHue, 00padoTKa U BU3YyaIM3allHs JAaHHBIX, a TAaloKe HHCTPYMEHTBI U
TEXHOJIOTUH IS paOOTHI ¢ OOIBIIMMA 00beMaMy WHMOPMALIH.

Tema 3.2. [IpuMe He HHEe AHAJTUTHKH JAHHBIX JJI51 IIPeI0TBPAIIE HUS
ype3BbIYAHHBIX CUTYAIMd: U3yIEeHNE BO3MOKHOCTEH MCIOJIL30BaAHMUS
AQHAJTMTUKH JAHHBIX JJT1 UACHTH (PUKAITUY aHOMATUI, ITPOTHO3MPOBAHUS




BEPOSATHOCTU BO3HUKHOBEHHS YPE3BBIYANHBIX CUTYAIIUN B pa3pabOTKu
3(MOEKTUBHBIX CTPATErHN U MEP IIPEAYIIPEKICHUSL.

Tema 3.3. MeToapl 00pad0TKH 00JLIIMX JAaHHBIX B PeAJILHOM BPeMEHH:
paccMOTpEeHNE TEXHOJIOTHH U METOI0B 00pabOTKU M aHaIM3a OOJIBIINX
JAHHBIX B PEXKUME PEATBHOTO BPEMEHH JIJIsl OTIEPaTUBHOTO pearnpoBaHus Ha
BO3MOXHBIC tI‘pC3BI)I‘IE[I\/JIHIJIC CHUTYyalluH.

Tema 3.4. IIpakTnueckue npuMepbl U Kelchbl: U3VUEHUE KOHKPETHBIX
IIPUMEPOB YCIICIIIHOIO IIPUMECHCHUS aHAJIMTUKA JaHHBIX U 60JIBIJ_II/IX JAHHBIX
JUIS IPEAOTBPAICHHS YPE3BEIYaHBIX CUTYAIlMI B Pa3IMUHBIX 00/1acTsX,
TaKUX Kak OOIIeCTBEeHHAass 0€30ITaCHOCTb, 3IPaBOOXPAHEHUE, aBUAITUS U JP.
TeMma 3.5. DTnuecKkue acneKThl HCIOJIb30BAHUS JAHHBIX: 00CY)KICHUE
BOIIPOCOB 0€30I1aCHOCTH M KOH (MU IEHIIMAIBHOCTH JaHHEIX ITPH padoTe ¢
O0oapIMMU 00beMaMu WHGMOPMAITUU B Pa3padOTKe CUCTEM IPEAOTBPAIICHUS
qpe3BquaﬁHLIX CI/ITyaI_II/Iﬁ Ha OCHOBC aHAJIMTUKU JAaHHBIX.

Paznen 4

Tema 4.1. OcHOBBI CHCTEM YA€ HHOTO KOHTPOJISI U YIIpaBJeHusi: 0030p
MIPUHIIUIIOB Pa0OThI U OCHOBHBIX KOMIIOHECHTOB CUCTEM YIAJICHHOTO
KOHTPOJIS U YIIPABJICHUS, TAKMX KaK JaTYUKH, UCIIOIHUTCIBHEIC
YCTPOMCTBA, LIITIO3bI CBS3HM U IIPOrpaMMHOE 00ecIieyeH He.

Tema 4.2. TeXH0J0rMH M CTAHAAPTHI CBSA3H B CHCTEMAaX YA, 1€ HHOI'O
KOHTPOJIfA: U3YUYEHHE PA3IMYHBIX TEXHOJOTHI U CTaHJapTOB CBSI3H,
HCIIOJIb3YEMBIX JUIS IIepeaaud JaHHBIX MEXAY YIAJIEHHLIMHA YCTPOHCTBaAMU
Y LEHTPAIBHON CHCTEMOM YIIpaBJICHHUS, BKITIOUYasi OECIIPOBOIHbBIC U
IIPOBOJIHEIC TPOTOKOJILI CBSI3H.

Tema 4.3. IIppHunsl 0€30MACHOCTH B CHCTEMAX VAaJIe HHOI'O
KOHTPOJIfA: PACCMOTPEHHE METOAOB 00CCIICUCHMS 3aIMThI JaHHBIX U
CHCTEM OT KnbepaTak, B3JIOMOB M JAPYIUX yrpo3 0€30MacHOCTH B CHCTEMaX
YIAJICHHOTO KOHTPOJIS U YIIPABJICHUSL.

Tema 4.4. IIporpaMMHoe o0ecneuyeHHe IJsl CHCTEM Y/AaJe HHOTO
KOHTPOJISI: U3YUEeHHE CIIEIMaIU3UPOBAHHBIX IIPOrPAaMMHEIX PEICHUH IS
MOHHUTOPHUHTA, aHaJIN3a U YIIPaBJICHUS CUCTEMaMH yAaJI€HHOTO KOHTPOJIs, a
TaKKe pa3padO0TKa COOCTBEHHBIX IIPOrPAMMHEIX IIPOIYKTOB.

Tema 4.5. IlpakTuyeckue NpuMepbl M Kelcbl: aHaIN3 KOHKPETHBIX
IIPOCKTOB U IIPUMEPOB YCIICIIHON peanu3allii CUCTEM YIAJICHHOTO
KOHTPOJIS M VIIPABJICHHSA JIs oOecreueHUs TeXHOCc(hepHO 0e30I1acHOCTH B
Pa3IUYHBIX OTPACIIAX, TAKMX KaK SHEPreTHKa, TPaAHCIIOPT,
MIPOMBIIUIEHHOCTb U JIp.

Pazpen 5

Tema 5.1. Hud poBble TEeXHOJIOTUH B HHKE HEPHOII 1esITeJILHOCTH: 0030D
COBPEMEHHBIX IIU(PPOBBIX TCXHOJIOTHM, TakuX Kak mHTepHET Bemiei (1oT),
HCKycCTBeHHBIN nHTeIUIeKT (Al), Manmuuoe o0yuenue (ML) u ap., u ux
MIpUMEHEHHUE /7151 o0ecreueHns 6€301MacCHOCTH OOBEKTOB TEXHUYECKON
UHOPACTPYKTYPEL.

Tema 5.2. UaTerpanusi mu( poBLIX TEXHOJIOTHI B MH:KE HEPHYIO
NMPaKTHKY: W3yICHUE METOJI0B M HHCTPYMEHTOB HHTETPAIIUH ITH (PPOBBIX
TEXHOJIOTHH B POLIECCHI TPOEKTUPOBAHMS, CTPOUTENBCTBA, IKCIIITyaTal[uu 1
00CTy)KMBaHUS 00BEKTOB TCXHUYECKOH HMHMPACTPYKTYPHI.

Tema 5.3. MOHUTOPHHT M YIIPABJIeHHE 00LeKTaMH Yepe3 nud poBbie
m1aTdopMblI: pa3paboTKa CUCTEM MOHUTOPHUHIA U YIIPABJICHHS 00bEKTaMH
HHOPACTPYKTYPhI Yepe3 mudpoBbIe MIaThopMbl, 00eCIICUnBaIOIIMEC
OTIEPAaTHBHOE PEarupOBaHUE HA YPE3BbIUAHBIC CUTYAI[UH U YIPO3bI
0C30I1aCHOCTH.

Tema 5.4. Be3onacHocTh UG POBLIX CUCTEM B MHKEHE PHOM
JAesITeJJbHOCTH: aHAJIN3 YSI3BUMOCTEH ITU(POBBIX CHCTEM M pa3pabOTKa




METO/IOB 3aIMTHl HHGOPMAIIMHU OT KHOEepaTaK U IPYruX yrpo3, a TakkKe
oOy4eHue mepcoHasna OneprupoBaHUIO ¢ MU(POBBIMU CHCTEMaMHU
0C30IacCHOCTH.

Tema 5.5. IlpakTuyeckue NpUMeEPbI M Keicbl: UCCIIEIOBAHNE YCIIEIHBIX
MIPOEKTOB 110 BHEAPEHUIO U (POBBIX TEXHOJIOTHIH B HHKEHEPHYIO
JIeATELHOCTD ISl OOeCIIeueHus 0€30ITaCHOCTH 0OBEKTOB TEXHHYCCKOM
WHPPACTPYKTYPBI Pa3TUUYHBIX OTPACIICH.

4.3. Tlpaxrtrueckue (CEMUHAPCKHE) 3aHSATHS
Tembl MPaKTUUECKUX 3aHATUN U UX TPYILOEMKOCTh MPUBEJCHBI B TA0IUIIE O.

Tabmuna 5 — [Ipakrrdeckue 3aHIATHS U UX TPYIOEMKOCTh

No
n/m

Tembl MpaKTUYECKUX
3aHATUH

Dopmsbl
IIPAKTUYECKUX
3aHATUMN

TpynoeMKocCTs,
(gac)

N3 aux
MIPAaKTUYECKOU
IIOATOTOBKH,
(dac)

Ne
paznena
JIACIATL

JIMHBI

Cemectp 6

Pa3pabotka nudponoit
MO/JIEITH WHKECHEPHOTO
00BEKTa C yIeTOM aCIEKTOB
TeXHOC(EepHOI
0e30MacHOCTH

PacuetHOE
3a7aHue

4

OOyuenue Mozenu
HCKYCCTBEHHOTO
WHTEJUICKTA JIUTsl aHATN3a
JAaHHBIX 0 0€3011aCHOCTH
MH)KEHEPHOTo 00beKTa U
BBISIBJICHUSI TOTEHIIHATBHBIX

yrpo3

PacueTHOE
3aJaHue

Pa3zpaboTtka rpadudecknx
0T4eToB M H(porpaduku Ha
OCHOBE JaHHBIX aHATUTHKA
JUTS HarJIsIIHOTO
MIpeJICTaBIICHUS
nHpopMaIuu 0
0€30MacHOCTH 0OBEKTOB

PacuerHoe
3aaHue

HNuTterpanus cucremsl
YAAJIEHHOTO KOHTPOJIS C
LIEHTPAIN30BaHHOU
CHUCTEMON MOHUTOPHUHTA
JUISL OTIEPATUBHOTO
pearupoBaHus Ha CUTYallu U
YPE3BBIYANHOIO Xapakrepa

PacueTHOE
3aaHue

Pa3pabotka cTparernu
BHEAPEHUS IUPPOBHIX
TEXHOJIOTHH C y4ETOM
crnenrPUKA TEXHOCHEPHOM
0€301MacHOCTH.

PacueTHOE
3ajaHueE

Bcero

17

17

4.4, JlabopaTopHbIC 3aHITHS

Tembl 1a00PaTOPHBIX 3aHATUN U UX TPYIOEMKOCTb IPUBEAEHBI B TabIuUIE 6.




Tabnuna 6 — JlabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTh

N3 Hux Ne
Ne HaumenoBanue mabopaTopHBIX paboT TpynoeMKOCTE, | MPAKTHHECKOH | paszea
/11 (gac) MMOATOTOBKU, | IHMCIIMII
(gac) JIMHBI
Cemectp 6
1 | Co3maHue npoekTa 1Mo BHEAPSHHIO IIU(DPOBBIX 4 4 1
PeIeHUI JIs1 TTOBBIIIICHUSI TeXHOChepHOH
0€30MacCHOCTH KOHKPETHOTO 0OBEKTa
2 | Pa3paborka crcTeMbl MAIMHHOIO 3pEHUS IS 4 4 2
oOHapy)XeHUsI aHOMAJIM Ha MH)KEHEPHBIX
00BEKTax
3 | C6op u aHamu3 KPYNHBIX 00BEMOB JaHHBIX O 3 3 3
0€30MacCHOCTH WHKEHEPHBIX O0BEKTOB
4 | Co3gaHue IpOTOTHIIA CUCTEMBI YIAIICHHOTO 3 3 4
KOHTpPOJISI 0€30I1aCHOCTH HHIKEHEPHOTO
o0BekTa ¢ ucnoas3oBanueM loT Texnomoruit
5 | Co3nmanue OM3Hec-IUIaHA 10 BHEIPCHUIO 3 3 5
U GPOBLIX PEIIEHUN IS
COBEPILCHCTBOBAHUS OE30I1aCHOCTHU
MH>KEHEPHBIX 00bEKTOB
Bcero 17 17

4.5. KypcoBoe mpoeKTHpoBaHKe/ BBIITOJTHEHUE KypCOBOI PabOThI
Y4eOHBIM MJIaHOM HE MPETYCMOTPEHO

4.6. CamocrosTenbpHas paboTa o0yJaronmxcs
Bunpl camocrosiTenbHO# paboThI M €e TPYJOEMKOCTh MPHUBEACHBI B Ta0IuUIe 7.

Tabnuna 7 — Buabl caMOCTOATEIBHON pabOTHI U €€ TPYIOEMKOCTh

. Bceero, | Cemectp 6
Bun camoctosTensHO#N paboThI ’ P 0,

qac qac
1 2 3
HSyquI/IC TCOPCTUYCCKOIO MaTcpuajia 15 15

nucuutunsl (TO)

KypcoBoe npoekruposanue (KI1, KP)

PacuerHo-rpadguyeckue 3aganus (PI3)

Beinonnenue pegepara (P)

[lonroroBka K TEKyIieMy KOHTPOJIIO 14 14
ycnieaemoctH (TKY)

Homammee 3ananue (/13)

KonTponbubie paboTs! 3a0unnkoB (KP3)

[loaroroBka K MpOMEKYTOYHON

arrectaruu (I1A) 10 10

Bcero: 39 39

5. Tlepedenn yaeOHO-METOIMUECKOTO O0ECIICUEHU S
JUISL CAMOCTOSITEIbHON PabOThI O0YJaIONMXCS O TUCHHUTLINHE (MOYITIO)
Y4eOHO-MEeTOANYEeCKUE MaTepHANIbl I CAMOCTOSTEIILHONW PAa0OTHI OOYYaIONMXCsl YKa3aHbBI B
. 7-11.




6. [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AAHUI
[lepeueHp mevYaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3/1aHUHN MpUBEJEH B Tabnue 8.
Tabnuna 8— [lepedeHp neyaTHBIX U AIEKTPOHHBIX YICOHBIX U3JaHHI

Komaectso

SK3EMILIIPOB B
lndp/ Onomorere
URL anpec bubnmnorpaduyeckas ccplika P

AMEKTPOHHBIX
SK3EMILISIPOB)

https://znanium.com/catal | baunosckas S1. 0. 'eonndopmarnonHbIe
og/product/2006831 CHCTEMEI B TEXHOCHEPHOHN 0€30I1aCHOCTH :
yaebHOe ocooue / S.}0. baunosckas, JI.C.
3agos. — Mocksa : UTHOPA-M, 2023. — 160
c. — (Bricmee ob6pazoBanme: bakanappuar). —
DOI 10.12737/1002663. - ISBN 978-5-00091-
651-3. - TeKCT : DMEKTPOHHBIH.

https://znanium.com/catal | Ecumos 1O. B. Moaenu u mokaszatenu
og/product/2125466 TeXHOC(EpHO# 0e30MacHOCTH : MOHOTpadus /
10.B. Ecumnog, 10.C. Mumenskuna, A.W.
Yepemucud. — Mockra : THOPA-M, 2023. —
154 ¢. — (Hayunas mbicnb). — DO
10.12737/monography 5b5ff8c2374dd8.529229
31. - ISBN 978-5-16-013822-0. - Texer :

JJIIEKTPOHHBIH.
https://znanium.com/catal | Cypraesa O. C. LludpoBuzanus B cucreme
oa/product/2085564 WHHOBAIIHOHHBIX CTPATETUH B COLMATLHO-

SKOHOMHUYECKOH cdepe U MPOMBIIIIEHHOM
npousBojcTBe : Mmonorpadus / O. C. Cypraesa.
- 4-e n3n. - Mocksa : JlamkoB u K, 2023. - 154
c. - ISBN 978-5-394-05249-1. - Tekcr :

AJIEKTPOHHBIM.
https//znanium.ru/catalog/ | Ilapaii E. 0. KoMnerorepHoe MOAEIHPOBAHKE
product/2145135 MHOTO(GA3HBIX TEYECHUHN IIPU PEILICHUH 3a1a4

TexHOC(hEPHON 0€30I1acHOCTH : yu4eOHOE
nocobue / E.}O. Ilapaii ; moxpen. B.A.
JleBucuiiosa. — Mocksa : UHOPA-M, 2024. —
128 c. + [om. maTepuaisl [DIESKTPOHHBIN
pecypc]. — (Bpiciee oOpa3oBanue:
Maructparypa).

7. TlepeveHb AIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
WH(OpMaIMOHHO-TEJICKOMMYHUKAITMOHHOM ceTh «IHTepHEeT
[lepeuenp AIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcoB MHPOPMAITUOHHO-
TEJICKOMMYHUKAITMOHHON cetn «VHTepHET», HEOOXOJAWMBIX UII OCBOCHHS JIWCITUTLIIUHBI
npuBeeH B Tabnuie 9.

Tabmuma 9 — IlepedeHb SJEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpCOB HMHGPOPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOHU ceTh «MHTepHET»
URL anpec HanmenoBanue

http//www.opengost.ru/ | Ilopras HOpMaTHBHBIX TOKYyMEHTOB

http://science.guap.ru [Topran HaydHOM ¥ MHHOBAIIMOHHOM fesirenbHocTr [YAIT



https://znanium.com/catalog/product/2006831
https://znanium.com/catalog/product/2006831
https://znanium.com/catalog/product/2125466
https://znanium.com/catalog/product/2125466
https://znanium.com/catalog/product/2085564
https://znanium.com/catalog/product/2085564
https://znanium.ru/catalog/product/2145135
https://znanium.ru/catalog/product/2145135

8. IlepevyeHb MHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeuenp mporpaMMHOrO OOECHEUYEeHHSs, HUCIOJIB3YEeMOro TMPU OCYIIECTBICHUH
00pa3oBaTENBHOIO MPOLIEeCcca MO TUCIUTIINHE.
[lepeuenp MCIIOIBL3YEMOTO MPOTPAMMHOTO OOecTiedeHus MpecTaBiieH B Tabmuie 10.

Tabmuna 10— [lepeyenb mporpaMMHOro obecreueHus

Ne /i HaumenoBanue
1 MS Office 2010-2013 u MS Windows
2 AutoCAD
3 I'eonngopmannonnoe nporpammuoe odecrneuenue QGIS, cBo6oaHO
pactpoctpansiemoe no ymren3nu GNU GPL

8.2. Ilepeuenn HHGPOPMAITMOHHO-CITPABOYHBIX CHCTEM, U CTIOJIb3YeMbIX npu
OCYIIECTBIICHHHU 00pa30BaTEIbHOTO MpoIlecca Mo AUCIUIIINHE

[lepeuenb wHcCHONB3yeMBbIX HMHGOPMALMOHHO-CIIPABOYHBIX CHCTEM IIPEACTaBICH B
Tabmuue 11.

Tabnuna 11— Ilepeyenb MHEGOPMAIIMOHHO-CITPABOYHBIX CHCTEM

Ne mi/mt HaumMmenoBanue

1 Hanmonansubiii npoekt «L{udpoBasi 3kOHOMHUKa

9. MarepuanpHO-TEXHHYECKast Oa3a
CocraB  MaTepuanbHO-TEXHMYECKOM  0a3bl, HEOOXOIMMON i  OCYIIECTBJICHUS
0o0pa3oBaTenpHOTO Mpollecca Mo JUCIUILTMHE, MPEJCTaBlIeH B Tabnuiel 2.

Tabymma 12 — CocTaB MaTepuabHO-TEXHUUECKON 0a3bl

Ne HanmeHoBaHue cocTaBHON 4acTu Howmep aynurtopun
n/m MaTepHabHO-TEXHUYECKON 0a3bl (Tpu HEOOXOTMMOCTH )

1 | JlekuuoHHas ayIiuTOpUS

MynbTumeauiitHas JeKIUOHHAS ayAUTOPUS

10. OuenouHble CpeAcTBa AJIS IPOBEIEHUS POMEXKYTOUHOM aTTecTaluu
10.1. CocTaB OIIEHOYHBIX CPEICTBIUIA MPOBEACHHUS MNPOMEKYTOYHOW aTTECTAllUU
oOyyaronmxcsi 1Mo AUCIUIUIMHE MpuBeeH B Tabauie 13.
Tabmuna 13 — CocraB OLIEHOYHBIX CPEJCTB JAJIS IPOBEICHUS MIPOMEXYTOUHOM aTTecTauu

Bug npomexxyTouHo aTTecTalnuu IlepeyeHb OLIEHOYHBIX CPEICTB

DK3aMeH CnurcoK BOIIPOCOB K 3K3aMEHY;
TecThl.

10.2. B kauecTBe KpUTEpUEB OICGHKH YypPOBHA c(QopMUpPOBAaHHOCTH (OCBOCHUS)
KOMIETeHIINI 00yJaonmMucs TpUMeHseTcsl S-OamibHasl IKana ONeHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINH, KOTOopas npuBeneHa B Tabnuie 14. B Tedenune cemectpa MOXKET MCIOJIb30BATHCS
100-6amnpHas  mKana ~— MOAYIbHO-PEUTHHIOBOM  CHCTEMBbl ~ YHUBEpPCUTETa,  IpaBUIIa
UCII0JIB30BAHUS KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJIBHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabauna 14 —Kputepuu oneHku ypoBHs CQOPMUPOBAHHOCTH KOMIIETEHIIUH

MII HITUH o
Oneria koMeTe XapakrepucTrika C(HOPMHUPOBAHHBIX KOMITETEHITHI

5-0ayubHas mKaIa




Or1reHKa KOMIIETEHIIN

5-0ayubHas KA

XapakrepucTika c(OpMUPOBAHHBIX KOMITETEHLIMI

OTIIMYHO»
<GAYTCHO»

— o0yJaroMncsT IIyOOKO M BCECTOPOHHE YCBOWJ IIPOIPaMMHBIM
MaTepua;

— YBEPEHHO, JIOTHYHO, ITOCJICIOBATEIIEHO M TPAMOTHO €0 M3J1araeT;

— ONMPASCh Ha 3HAHUS OCHOBHOW WM JONOJHUTEIBHOW JIMTEPaATYPHI,
TECHO MPHUBS3BIBACT YCBOCHHBIC HAYYHBIC TOJOXKEHHS C MPAKTHYCCKON
JIeSITEIIbHOCTHIO HAITPaBJICHUS,

— yMeno 00OCHOBBIBAET U ApPTyMEHTHPYET BBIIBUTAEMbIC UM UJIEH;

— JIeJIaeT BBIBOMBI M 00OOILEHHS;

— CBOOO/IHO BIIQJICET CUCTEMOM CIEIMaTN3UPOBAHHBIX TTOHSITHHA.

<(XOPOLIO»
<GAYTCHO»

— 00yJaroNMiicss TBEPAO YCBOUJ MPOrpaMMHBIA MaTepHa, FPaMOTHO U
10 CYIIECTBY WU3JlaraeT €ro, ONHUPasCh Ha 3HAHUSA OCHOBHOM
JUTEPaTYpHhI;

— HE JIOITYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBA3BIBACT YCBOCHHBIC 3HAHHS C IPAKTUYECKOW JESITEIHbHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HAaydHbIE MOJOKEHHUS;

— JIeJIacT BBIBOJIBI M 00OOINCHHUS;

— BJIAJICET CUCTEMON CIEUAIN3UPOBAHHBIX MTOHSITHH.

«YOOBJICTBOPUTCITEHO»
<(Ga4YTCHO»

— o0y4JaronMiicsi yCBOUJ TOJIBKO OCHOBHOM MPOTrpaMMHBIA MaTepual,
[0 CYIIECTBY H3JaraeT €ro, OnMupasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEpaTypsbl;

— JIONYCKAaeT HECYIECTBEHHbIE OIMOKH U HETOYHOCTH;

— UCHBITHIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IIPUMEHEHMM 3HAHUMI
HallpaBJICHUS;

— c1a00 apryMeHTUPYeT Hay4HbIE OJOKEHUS;

— 3aTpyAHseTcs B GOPMYIHPOBAHUM BBIBOJOB M O0OOIICHUI;

— YaCTUYHO BJIAJICET CUCTEMOM CIIEHHATM3UPOBAHHBIX TOHATHH.

<HCYIOBJICTBOPUTCIIBHO»
(HC 3a4TCHO»

— 00yJarlonmicss HE YCBOWJI 3HAUUTEIBHOM YacTH IPOrPaMMHOIO
Mmarepuana;

— JIOTYCKAaeT  CYUIECTBEHHbIE  OMMOKM W HETOYHOCTH  IpHU
paccMOTpEeHUH MPoOIJIeM B KOHKPETHOM HallPaBlICHUU;

— HCTIBITHIBACT TPYAHOCTH B MPAKTUYECKOM IPUMEHEHUH 3HAHUI;

— HE MOKET apryMEHTHPOBATh HAYYHBIE I1OJOKCHHUS;

— He GOpMYyNUPYET BHIBOAOB U 000OILEHU.

10.3. TunoBbIe KOHTPOJIBHBIC 3aJAHHS UK HHBIC MaTEPHUAIBI.
Bompocs! (3agaun) amst sK3aMeHa npejacTaBiieHbl B Tadnuie 15.

Tabmuna 15 — Borpoch! (3amaun) 11t SK3aMeHa

Ne Kon
[lepeuenp BompocoB (3a1a4) Il SK3aMEeHa
/1 WHAMKATOpa
1 | Ha3zoBute mudpoBbIe cpeacTBa, KOTOPhIE MOKHO MCITOJIB30BATh IS [IK-1.3.2
oM cKa HHMOPMAITUH 10 TeMe U GPOBU3AIIMHA WHIKEHEPHOU IEITeTbHOCTH
B 00nacTu TexHoc(epHOi 0e30MacHOCTH
2 Ilepeuncaute nHOOPMALIMOHHBIE TEXHOJIOTUH, BKITIOYAs IIK-1.3.2

JACATCIIbHOCTHU

UHTEJJIEKTyaJIbHbIE, KOTOPbIE MOTYT OBITh IIPUMEHEHBI [Tl BHIITIOJHEHUS
pPacyeToB B paMKaxX MCCIEIOBAHMS 11O U (DPOBU3ALNH HHIKEHEPHON

3 | Ilepeunciaure MeTOABI 1 MHCTPYMEHTBI aHAJIM3a JaHHBIX, KoTopble MOkHO | [TIK-1.3.2

HUCITOJIB30BaTh JUIA OOPA0OTKA TTOJIYYEHHBIX PE3VIIBTATOB U BBIABICHUS
3aKOHOMEPHOCTEH B 00JIACTH TeXHOC(HEPHOH OS30IMacHOCTH

4 | HazoBuTe OpsIoK padboThl ¢ MHMOPMAIMOHHBIMH TEXHOJIOTHSAMU, I1IK-1.3.2

BKIIOYasA WHTCIIJICKTYaJIbHBIC, IIPU BBITIOJJHCHUH pacd€TOB U aHAJIN3€
JaHHBIX B KOHTCKCTC L[I/I(I)pOBI/ISaI_[I/II/I HH)KCHCpHOfI ACATCIIBHOCTH U




obecrieueHust TEXHOCPEPHOU 0€301acCHOCTH

[epeuncnute mporpaMMHBIE CPEACTBA U MIATPOPMBI, KOTOPHIE MOTYT
OBITH MCIIOJIL30BAHBI [T MOACITUPOBAHUS U BU3YAIH3AI[UH TaHHBIX B
obmacTu TexHochepHOoi 6e301MacHOCTH MPH ITU(PPOBU3AIIUN HHKEHEPHON
NEeSITeTbHOCTH

I1IK-1.3.2

Omnpezenure, KakKe CrEUATN3UPOBAHHBIC TOMCKOBBIC CHCTEMBbI M 0a3bI
JAHHBIX MOTYT OBITh HCIOJIB30BAHbI JJISl TOUCKA JaHHBIX O IIH(BPOBU3AINH
WH)KEHEPHOMU JISATEIIbHOCTH B KOHTEKCTE TeXHOCHEepHOU 0e301acHOCTH

IK-1.V.1

Onunmre, KaKUM 00pa3oM MOKHO MCITOJIB30BAaTh HHTEIICKTyaIbHbIC
QITOPUTMBI U MAIIMHHOE O0ydeHUe NIJIs YIyYIIeHUs MpoIiecca Moucka
JAHHBIX 10 JAaHHOU TEME

IK-1.V.1

OnuumTe, KaK IPOBECTH CUCTEMATHU3ALMIO U KIacCU PUKALIMIO HalIeHHBIX
JAHHBIX C HEJbI0 UX 3(peKTHBHOrO aHanmu3a

[IK-1.V.1

OnuumTe, KaKk OLIEHUTh KAYECTBO M JOCTOBEPHOCTh HAaMICHHBIX TaHHBIX,
UCX0Js U3 HU(POBOTO XapakTepa WHPOPMAITMOHHBIX HCTOYHHKOB

IK-1.V.1

10

Oxapakrepu3yiTe U(PPOBLIE HHCTPYMEHTHI, KOTOPLIE MOKHO IPUMEHHUTH
JUIST BU3YAIH3aIlMU U IIPEJICTABIEHUS PE3YILTATOB MOMCKA JaHHBIX IT0 TEME
1 GpoBU3AMNY HHKEHEPHOU JESITETHHOCTH B 00JIACTH TEXHOCHEPHOIM
0e30MmacHOCTH

IK-1.V.1

11

[epeuncnute udPOBBIC HHCTPYMEHTHI, KOTOPBIE MOYXXHO IPUMEHHUTH JIS
cbopa TaHHBIX 00 OKPYKAIOIIEH Cpeie B paMKaxX WH)KEHEPHBIX IIPOEKTOB.

IIK-2.V.1

12

OnunmTe METO/Ibl aHATTM3a IAHHBIX C UCITOJIB30BAHHEM IIH(BPOBBIX
UHCTPYMEHTOB, KOTOPBIC MOTYT TIOMOYb OMPEICIUTh MOTECHI[UATBHOEC
BO3JICHICTBHE MPOCKTA HA OKPYKAIOIIYIO CPeIy

IIK-2.V.1

13

OnuumTe, KaKk 1U(MPOBbIE TEXHOJIOTUHM MOTYT YIYUYIIUTh MPOLIECC OL[EHKH
9KOJIOTUYECKOH I(PEKTUBHOCTU MPOEKTOB

[IK-2.V.1

14

OnunmrTe, Kak UCTI0JIb30BaHUE MU (PPOBHIX HHCTPYMEHTOB MOXET TTOMOYb
BHU3YAJIM3UPOBATH U MIPEICTABUTH JTAaHHBIE 00 OLIEHKE BO3ICHCTBUS Ha

OKPY)KAIOIIyI0 CPey B MOHSTHOH hopme

[IK-2.V.1

15

Onuumre, Kak 1U(pPOBbIE TEXHOJOTMHU MOTYT aBTOMATHU3UPOBATh IIPOIECC
OLICHKHM BO3CHCTBUS HAa OKPY)KAIOIIYIO CPENy U YBEITUYUTh TOUHOCTh
pe3ynbTaToB

IIK-2.V.1

16

Oxapakrepu3yiite, kKak MuMOPOBbIE HHCTPYMEHTHI MOTYT TOMOYb B cOOpe,
XpaHEHUH U 00pabOTKe JaHHBLIX 00 OKPY:KAIOILICH cpene st
MOCIICAYIONICH OLIEHKU BO3/ICH CTBUS MIJIAHUPYEMOU IEITEIbHOCTH

I1K-2.B.1

17

Oxapakrepu3yiiTe MeTOIbI HHGPOBU3AIUH, KOTOPHIE MOKHO UCITOJIB30BATh
JUTSl aHAJIA3a M BU3YAITM3allMY TaHHBIX 00 9KOJIOTUYECKOM COCTOSTHUM
TEPPUTOPUH, TI€ TIIAHUPYETCS MPOBECTHU MPOECKT.

IIK-2.B.1

18

Oxapakrepus3yiTe MHCTPYMEHTHI U(BPOBOIl MOIEIUPOBAHUS,
MIPUMEHSIEMBIC JJIsI TPOTHO3WPOBAHU S BO3JICHCTBU S TIJIAHUPYEMOM
JIEATEIbHOCTH HA OKPYKAIOLYI0 CPENy U OLIEHKU BO3MOXKHBIX PUCKOB

I1IK-2.B.1

19

CocTaBbTe IepeyeHb CTaHAAaPTOB U IIPaBUII, KOTOPBIE CYILECTBYIOT IS
MOATOTOBKH MHMOPMALIUHU 00 OIlEHKE YKOJOTMYECKOr0 BO3JIECHCTBUS C
M CIIOJIb30BaHKEM ITU(POBBIX CPEIACTB B 007aCTH MHIKEHEPHOU
NESITEILHOCTH

I1K-2.B.1

20

Oxapakrepu3yiTe, Kak 1u(ppoBbIe TEXHOJOTUH COBPEMEHHOCTH MOTYT
VAYYIIATH IIPOIIECC IMTOATOTOBKU U MPEIOCTaBICHUS HHMOOPMAIIUH IS
MIPOBECHU S OLICHKH BO3/ICHCTBUS HA OKPYKAIOLIYIO CpEIy.

I1K-2.B.1

21

[pemnoxute UdPOBBIE UHCTPYMEHTHI M TEXHOJIOTHH, KOTOPBIE MOKHO
MCIIOJB30BATH YIS aHAJIM3a TEKYLIMX MPUPOJI00XPAHHBIX TPOOIEM 1
BBISIBJICHUSI TOTEHIIUAIBHBIX 00JIacTel 17151 BHEIPEHU S MHXKEHEPHBIX
peLIeHU

IIK-3.B.1




22

OxapakTepu3yiTe, Kak IIH(GPOBOE MOJICIUPOBAHNE U BUPTYaIbHAs
PCAJIBHOCTH MOI'YT ITIOMOYb B pa3p360TKe 1 BU3yaJIM3allUU COBPECMCHHBIX
IIPUPOTOOXPAHHBIX TEXHOJIOTU I

I1IK-3.B.1

23

[lepeuncaure mporpaMMHEIE CPEICTBA U 00IaYHbBIE TEXHOIOTHH,, KOTOPHIE
[IPUTOIHEI TSI pabOTHI ¢ OOJIBIIMMU 00bEMAMU JAHHBIX IIPU pa3padoOTKe
MIPETIOKEHUH TI0 BHEIPECHHIO ITPHU POTOOXPAHHBIX HHKCHEPHBIX PeIICHU N

I1IK-3.B.1

24

Oxapakrepu3yiTe, Kak MOKHO UCIIOJIb30BATh AHATUTHYECKUE
MHCTPYMEHTBI U MAllIMHHOE O0y4YeHUE JJI1 TPOTHO3UPOBAHUS
3(peKTUBHOCTH BHEIPEHHS COBPEMEHHBIX TPUPOAOOXPAHHBIX TEXHOJIOTUHI

I1IK-3.B.1

25

Oxapakrepusyire, KakuM 00pa3oM HU(PoBLIe MI1aThOPMbI MOTYT
o0ecrieunTh MOHUTOPUHT U KOHTPOJIb 32 PealTU3alHe TPUPOIO0XPAHHBIX
WHIKECHEPHBIX PEIICHUH.

IIK-3.B.1

26

Ha30BI/IT€, KaKnc BHUJbI I_II/Id)DOBBIX OporpaMMHBIX CPECACTB U
I/IHdJO]DMaHI/IOHHI)IX TEXHOJIOTHH HCITIOJIB3YOTCA AJId MOJACIIMPOBAHUA
IMpONCCCOB OYNCTKU CTOYHBIX BOI U O6pa60TKI/I OC&I[KOB?

I1IK-5.3.2

27

Chopmynupyiite, Kak 1HGPOBLIE HHCTPYMEHTHI ITO3BOISIOT IPOBOINTE
pacueTsl 3MDEKTUBHOCTH Pa0OTHI COOPYKEHUH OUMCTKHM CTOYHBIX BOJ C
Y4ETOM Pa3IMYHBIX MapaMEeTPOB (HApUMeEp, 3arpsi3HEHU N, TPOMYCKHOM
CrIOCOOHOCTH | T. ]1.)

[1K-5.3.2

28

HasoBurte, kakue npodecCHoHaAIBHEBIE IPOrPAMMHBIE CPEACTBA Y OHJIANH -
H.IIaT(bOpMBI CIICOaJIM3UpPOBAHBI HA pacquaX U OIITUMHU3AIIUU npoueccms
00pabOTKN CTOYHBIX BOJI M OCAJIKOB

I1IK-5.3.2

29

Cdopmynupyiite, kak 1ubOPOBBIC TEXHOJOTHH MOTYT ITOMOYb B aHAJIN3E
JAaHHBIX U OIIPCACIICHU U OIITUMAJIbHBIX okasareyneu Da6OTBI COODY)KeHlflf/'I
JUISL TOCTHIKCHUSI MAKCUMATbHOU d(PEKTUBHOCTH C TOYKH 3PCHU SI
TexHocepHoi 6e30macHOCTH

I1K-5.3.2

30

HazoBuTe, kak nubpoBbie MOJIENH TO3BOJISIOT TPOTHO3UPOBATH
BO3MOXHBIE PUCKU ¥ IPOBOAUTH CIIEHAPHBIHN aHAIN3 B pabOTE COOPYNKEHH I
OYHMCTKU CTOYHBIX BOJ M 00pabOTKU OCa/IKOB

[1IK-5.3.2

31

Onunmre HHOOPMAITHOHHO-KOMMYHHUKAIIMOHHBIE TEXHOIOTHH 1

I (POBBIC MPOrPAMMHBIE CPEACTBA, KOTOPBIE MCIIOIB3YIOTCS ISt
IIPOBCACHUS CIICIIUAJTIBHBIX PACUCTOB IIPU HDO@KTI/IpOBaHI/II/I COOpy)KCHI/II\/JI
OYHCTKH CTOYHBIX BOJ M 00pabOTKH OCaJIKOB

[IK-5.V.2

32

Onunmre, KaK UGPOBHIE UHCTPYMEHTHI TIOMOTAIOT HHXKEHEpam
pa3pabaTeiBaTh KOHCTPYKTHBHBIC M KOMITOHOBOYHBIC PEIICHUSI TSI
obecrnieuenus 3ppexTuBHON 1 6e30maCHOM pabOThl COOPYKEHUN OUUCTKU
CTOYHBIX BOJI

[IK-5.V.2

33

Oxapakrepu3yiTe, Kak MOKHO IPUMEHUTH METObI MOJICTTUPOBAHHUS U
BUPTYAIBHOTO MMPOEKTUPOBAHUS C UCIOJIB30BaHHEM MTPOHEeCCHOHABHBIX
U (PPOBBIX MMPOTPAMMHBIX CPEJICTB JUISI ONITHMHU3AIIUHA KOHCTPYKIIHU U
KOMITOHOBKH COOPY)KEHHI OUYMCTKH CTOYHBIX BOJI 1 00OpaOOTKH OCAIKOB

[IK-5.V.2

34

[lepeuncnure, Kakue TEXHOJIOTUH aHAM3a JAHHBIX TO3BOJISIOT IIPOBOIUTH
OLIeHKY A(MEKTUBHOCTH M HAJICKHOCTH pa3pabOTaHHbBIX KOHCTPYKIIUI
COOPYKEHU I

[IK-5.V.2

35

OxapakTrepu3yiTe MU(PPOBLIC HHCTPYMEHTBI, KOTOPHIC 00ECIIEUNBAIOT
BO3MOXKHOCTB y4eTa pa3InUHbIX I1apaMeTPOB (HaIpuMep, Harpys3KH,
MOTOAHBIX YCIOBUM, XAMUUECKOTO COCTaBa CTOYHBIX BOJ) IIPU pa3paboOTKe
KOHCTPYKTHBHBIX PEIICHUU TSI COOPY)KEHHUH OYMCTKH CTOYHBIX BOJ| U
00pabOTKH OCaKOB

[IK-5.V.2

36

OxapakrepHu3yiTe METOJIbl U HHCTPYMEHTHI IIH(POBU3AIIUH, KOTOPBIC
MOTYT OBITH HCIIOJIB30BAHBI JIJIsI COOpa M Mepeaadn NCXOTHBIX JaHHBIX B
1T (GPOBYIO MOJIETTh OOBEKTA KATUTAIBHOTO CTPOUTEILCTBA

IIK-5.B.2




37

VYcTaHOBHTE MMPEUMYIIECTBA CBOAHOM I (POBOM MOACIIH ITPH [IK-5.B.2
MIPOSKTUPOBAHHUH U CTPOUTEILCTBE 0OBEKTOB KallUTaIbHOIO
CTPOMTEIIBCTBA C TOYKH 3PCHHS TEXHOCPEPHOH OE30MacHOCTH

38

OxapakTepHu3ylTe HaBBIKH PAOOTHI ¢ MU(PPOBBIMU MOJEIIIMH, KOTOPBIC IIK-5.B.2
MOMOTAIOT MPY aHAIM3€ BO3MOXHBIX PUCKOB M YIIPABIICHUU MMPOEKTaMH B
obmacTu TexHochepHoil 6€301MacHOCTH

39

[pemnoxxuTe, Kak IPaBUIBHO CTPYKTYPUPOBATH HCXOAHBIE AaHHbIe mepex | [IK-5.B.2
TEM, KaK IMepenaTh uX B MU(PPOBYIO MOAETh 00bEKTa KAITUTAILHOTO
CTPOUTEIHCTBA

40

Oxapakrepu3yiite, kakue 1udpoBbie IaTHOPMBI M TPOrPAMMBI MOTYT IIK-5.B.2
MCIIOJIB30BATHCS JIJIs1 CO3/IaHUsI M BU3YyalIU3allui CBOJHOM U (PpoBOi
MOJIeTTH 00BEKTa KAITMTAIBHOTO CTPOUTEIBLCTBA

Bompocsr (3amaun) ais 3adera / qudup. 3adera mpeacTaBiieHbl B Tadbmuie 16.

Tabnuua 16 — Borpocs! (3amaun) mist 3adera / qudip. 3auera

No i/m [lepeuenp Bompocos (3amay) myist 3auera / qud. 3auera

Kon
WHAWKATOpa

Y4eOHBIM I1JIaHOM HE IPETYCMOTPEHO

[lepeuenbr TeM JUII KypcOBOTO IPOEKTUPOBAHUS/BBIMOIHEHUS KypCOBOH pPabOTHI

npecTaBIeHbI B Ta0OmwmIe 17.
Tabmuma 17 — [epeueHb TeM IJis1 KypCOBOTO MPOEKTUPOBAHUS/BBITIOTHEHHS KYpCOBOW pabOThI

Ne i/t

[TpumepHBIil IepeueHb TeM I KypCOBOTO MPOEKTHPOBAHUS/BBITIOIHECHUS
KypCOBOM pabOThI

V4yeOHBIM ITAHOM HE IpEAYyCMOTPCHO

BOHpOCI)I oI MPOBEACHU A HpOM@)Ker‘IHOfI arréCrauiuu B BHUJAC TECTUPOBAHUA

npenacTaBiaeHbl B Tabmuie 18.

Tabmuna 18 — [IpumepHbIi IepedeHb BOMPOCOB JIJIsI TECTOB

No i/t

Kon

IIpuMmepHBIi IepedeHb BOIIPOCOB IJIs TECTOB
WHANKATOpa

1

[IpounTaiiTe TEKCT, BLIOEPUTE IIPABUIILHBIN OTBET U 3AIIUIINTE I[IK-1.3.2
apryMEHTHI, 000CHOBBIBAIOIME BHIOOP OTBETA.

ChopmynupyiTe, Kakylo posib U(POBHU3AIUS UTPACT B TEXHOCHEPHOU
0€30MacHOCTH.

a) [lpouiecc BHenpeHus U (pPOBBIX TEXHOJOTHI B chepy TEXHUIECKON
0e30IacHOCTH

0) IIpomuecc 3anmTHl UGPOBBIX TEXHOJOTHI B chepe TEXHMIECKOM
0e301acHOCTH

B) [Iponiecc oOyueHust upPOBHIM TEXHOJIOTHUAM B cepe TEXHUUECKOU
0e30MacHOCTH

r) IIpomecc BHeAPEHUS I (BPOBBIX TEXHOIOTHH U HHCTPYMEHTOB JIJIs
obecrieuenus 6€30MacHOCTH HHPOPMAITMOHHBIX CUCTEM U JaHHBIX

[IpounTaiiTe TEKCT, BEIOCPUTE MPABUIIbHBIC BAPHAHTHI OTBETA U [IK-1.V¥.1
3alHUIIMTE apTYMEHTHI, 000CHOBBIBAIONE BHIOOP OTBETOB.
Omnpenenute, KakoBa poJib KLOEPPU3MUECKUX CHCTEM B TeXHOCQEepHOM
0e30MmacHOCTH

a) ObecriedyeHue CBSI3U MEXIy MU(PPOBBIMH U (PH3NUESCKUMHU
npolieccaMu.

0) YBenuueHue y13BUMOCTH CHUCTEM 0€301TaCHOCTH.

B) 3ameHa QU3UYECKUX WHIKEHEPOB U (BPOBHIMU aHAJIOTAMH.




r) YBenuieHue d(ppeKTHBHOCTH KOHTPOJIA HaJl (PU3UUECKIMU
POIECCAMHU.

[MpounTaiiTe TEKCT M YCTAHOBHTE COOTBETCTBHE. COMMOCTAaBBTE TEPMHUH C
ero omnpezaenenreM. K kaxoi mo3umuu, 1TaHHOM B JICBOM CTOJIOIIE,
MOJ0EPUTE COOTBETCTBYIOIIYIO ITO3UITUIO B IPABOM CTOJIOIIE.

TepmuH Onpenenenue

A. HnxenepHas 6e301aCHOCTh 1. IlpumMeHeHUE COBPEMEHHBIX
UHCTPYMEHTOB JUIsl
aBTOMATH3al MU IPOCKTUPOBAHUS
B MH)KEHEpUU

b. llugpoBbie TexHOIOTUH B 2. Vcnonp3oBanme

WHXXEHEPHU MPOrPaMMHOTO OOeCTIeUeHHUsI ISt
aHanu3a 0e301acHOCTH
TeXHOC(HEPHBIX 0OBEKTOB

B. Ilporpammuoe obGecrieuenne | 3. OOGecneyeHue 0€30M1aCHOCTH
TEXHOJIOTHYECKHX MPOLIECCOB
W H)KCHEPHBIX CHCTEM

I'. ABromarusanus 4. Ucnionp3oBaHue NUQPPOBBIX
IIPOEKTUPOBAHUS TEXHOJIOTUH Ul ONITUMH3ALUU
WH>KCHEPHBIX PEIICHU I

3anummre BLI6paHHBIe I_[I/I(I)pLI moJ COOTBCTCTBYHOIIMMU 6yKBaMI/II

A b B I

[IK-1.V.1

IIpounTaiiTe TEKCT U YCTAHOBUTE IIOCIENOBATEIILHOCTD. 3AITUIIINTE
COOTBETCTBYVIOIIYIO MOCIEI0BATEIBHOCTE OYKB CIe€Ba HAIPaBo.
[lepeuncnuTe OCHOBHBIC IIATH, KOTOPBIC HEOOXOAUMO MPEANPUHSITH 1T
obecrieueHust 6€30MaCHOCTU TPU BHEIPEHU Y HHHOBAITMOHHBIX
TEXHOJIOTHH B MU (PpOBBIC MIATHOPMBI.

a) ABTOMAaTH3aIUs MPOIECCOB

0) Pa3paboTka 6e30MmacHBIX CHCTEM

B) OOpaboTka OOJBIIMX JaHHBIX

r) Bueapenre "HHOBAIMOHHBIX TEXHOJIOTH I

I1K-1.3.2

[IpounTaiiTe TEKCT M 3alUIIMTE PA3BEPHYTHIA 00OCHOBAHHBIN OTBET.
OnuumTe METObl CTPYKTYPUPOBAHUS U aHAIW3a JaHHBIX JIJIS CO3JaHUs
1 (QpPOBON MOJIENN, YIUTHIBAs aCIIEKThl TEXHOC(PEpHON 0€301acHOCTH

IK-1.V.1

[IpounTaiiTe TEKCT, BHIOEPUTE IPABUIBHBIA OTBET U 3aITUIINTE
apryMeHTbl, 000CHOBBIBaIOLIME BHIOOP oTBETa. Onunmre
MpEUMYyIIeCTBa IIU(PPOBU3AINHU B TEXHOC(HEpHOU OE30MaCHOCTH .
a) [ToBblmenne >(}peKTUBHOCTH U TOYHOCTH OTI€panuii

0) YBenuueHue prcka B3IoMa U XaKepCKUX aTak

B) YrpoiueHue paboThl CHEHUATUCTOB B 00JIACTH TEXHHUYECKOM
0e301acHOCTH

r) OGsieryenue ynpasieHus 6€30MacHOCTbHIO

[IK-2.V.1

[IpounTaiiTe TEKCT, BEIOEPUTE IPABUIbHBIC BAPUAHTHI OTBETA U
3alUIIUTE apTYMEHThI, 000CHOBBIBAIOIIME BEIOOD OTBETOB.
Ornpenenure METOI, SBIISTIONMNACS 9aCThIO I (PPOBU3AINH B
TexHochepHOl OE30IMacHOCTH.

a). UreHue mMbIcIen.

0). llndpoBanme MaHHBIX.

B). Tenenopramusi.

[IK-2.V.1




r). Unentudukanus mo 6HOMETpHIECKUM JTaHHBIM

IIpounTaliTe TEKCT U YCTAHOBUTE COOTBETCTBUE. Y CTAHOBUTE
COOTBETCTBUAM MEX/y BUJIaMHU U (PPOBU3ALNY U UX TIPETHAZHAYCHUEM.
K kax10¥ mo3uIIuH, TaHHOU B JICBOM CTOJIOIIE, TOI0epUTE
COOTBETCTBYIOIIYIO MO3UIIMIO B TPABOM CTOJIOIIE.

HudpoBuzanms [Ipennasnavuenue

A. Nnrepuer Bemeit (IoT) 1. IlporpammHOe obecriedeHme
JUISL aBTOMATHU3al[iy OU3HEC-
MIPOIECCOB

b. RFID-Texnonorus 2. Hudposas TexHomorus,
MIO3BOJISIFONIAST CUUTHIBATH U
nepeaBaTh JaHHbIC

B. Big Data 3. ToxkmoyeHne pa3IMIHbIX
YCTPOMCTB K CETH UHTEPHET

I'. ERP-cucrema 4. O0OpaboTka 1 aHaINU3 OOJIBIIMX
00BEMOB JTaHHBIX

3anunmTe BhIOpaHHBIE HU(PHI 10 COOTBETCTBYIOIIMMH OYKBaMMU:

A b B I

IIK-2.B.1

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEIOBATEIEHOCTD. 3aITUIINTE
COOTBETCTBYIOIIYIO ITOCIIEI0BATEILHOCTh OyKB CJIeBa HAMPaBoO.
YcTaHOBUTE MOCIIEA0BATEIFHOCTD IIATOB B CO3JAHUH U (POBU3AIUN
WH>KEHEPHOM IeATENIbHOCTH B TeXHOC(epHOl Oe30macHOCTH

a) AHanM3 CYIIECTBYIOIMX TPOIECCOB M CUCTEM O€30MacCHOCTH

0) Pa3paboTka TeXxHUUYECKUX CrieuGUKAIIAi 11T HOBBIX ITU(PPOBBIX
CUCTEM

B) OOy4yeHue CrenuaiIiucToB padoTe ¢ UPPOBBIMHU TEXHOJIOTHSIMHU

r) OnpeneNuTh 1eNU U 3a]1a9d BHEIPEHUS U (POBBIX TEXHOIOTUN

IIK-2.B.1

10

[pounTaiiTe TEKCT U 3aMUIIMTE Pa3BEPHYTHIH 000OCHOBAHHBII OTBET.
OnuumTe OCHOBHBIE IPEUMYIIECTBA IM(PPOBU3ALUU B 00IACTH
TeXHOC(EepHOIl 6e30MacHOCTH, KOTOPbIE BBl CUMTAETe Hanbosee
3HAQYMMBIMU U ITOSICHUTE 3HAYUMOCTb.

[IK-2.V.1

11

[TpounTaiiTe TeKCT, BRIOCPUTE IPABUIIBHBIN OTBET 1 3aITH TS
apryMeHTbI, 000CHOBBIBAIOIIE BHIOOP OTBETA.

Oxapaxrepu3yiiTe MOHATHE HUPPOBU3AIU S UHKEHEPHON IEATEIIbHOCTH
a) Ilpouecc mepexosia OT aHAJIOTOBBIX TEXHOJIOTUN K LIU(PPOBBIM

6) IIporecc BHEAPEHUS B UHKEHEPHYIO IESITEIbHOCTh LU (PPOBBIX
WHCTPYMEHTOB U TEXHOJIOTUIA

B) [Iponiecc nepenaun nHpopmanu yepes udpoBbIe CETH

r) Bee BrlmenepeuncieHHoe

I1IK-3.B.1

12

[IpounTaiiTe TEKCT, BRIOEPUTE MPABUILHBIC BAPUAHTHI OTBETA U
3aMUIIUTE apTyMEHTHI, 000CHOBBIBAIOIIE BEIOOP OTBETOB.
YcTraHoBUTE, 171 YeTO HEOOXOIMMO ITOCTOSIHHOE Pa3BUTHE U
PUMEHEHUE MTePEIOBBIX TEXHOJIOTHI B MHKCHEPHOU JIESTEITBHOCTH
a) Jlna yBenuueHus 3aTpar

0) Jlnst obecrieueHus TexHocepHOit 6e30MacHOCTH

B) Jl1st cokpamieHusi BO3MOXKHOCTEH KrOeparak

r) st moBbIieHUst 3GEKTUBHOCTH U KOHKYPEHTOCTIOCOOHOCTH
IIPOEKTOB U IPOIYKTOB

[1IK-3.B.1
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HpO‘-II/ITaI\/’ITe TCKCT U YCTAHOBUTC COOTBCTCTBHC. YcraHoBuTe

I1K-3.B.1




COOTBETCTBHSIM MEX/y BUIaMH IIU(PPOBU3AIMH U X TPEAHA3HAUYCHHEM .
K xaxxmo#i mo3unnu, JaHHOW B IEBOM CTOJIOIE, TOJ0EPUTE
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.

HudpoBuzanms [Ipeanaznayenue
A. RPA 1. Texnonorus pacnpeaenaeHHOro
XpaHEeHUs TaHHbBIX
b. Blockchain 2. Boruncnenus u o6paboTka

JTAHHBIX HA YCTPOUCTBE,
HaxoIdAIeMcs OIMU3KO K
ACTOYHUKAM JAHHBIX

B. Edge computing 3. ABTOMaTH3aIUs PYTHHHBIX
3a/1a4 Ha OCHOBE MCKYCCTBEHHOTO
WHTEIJICKTA

I'. Digital twin 4. CeTb yCTPOWCTB,

B3aUMO/ICHCTBYIOIIIMX MEX]TY
co00i1 ¥ ¢ BHEIHEeN cpenoin

3anuumTe BHIOpaHHbIE HH(PHI O] COOTBETCTBYIONMMHU OyKBaMH:

A b B r

14

IIpounTaiiTe TEKCT U YCTAHOBHUTE MOCICAOBATCILHOCTD. 3aITUIIITE
COOTBETCTBYIOIYIO IOCJIEI0BATENLHOCTh OYKB CJeBa HAIPaBo.
YcraHoBUTE TOPSAOK IPUMEHEHU S IPUHITAIIOB I (DPOBOI
0€30MacHOCTH IS TTOBBIIICHUS YPOBHS 3alATHl MH(MOPMAIINHU B
OpraHH3alluu.

a) [IpyHIIUTT MUHUMU3AIUHY T0CTYIA K IIU(PPOBBIM CUCTEMaM

6) [lpuHUIMT HEPEepPHIBHOTO MOHUTOPHHTA M OOHOBJIEHUS O€30ITaCHOCTH
B) [IpuHIMT HCTIOIR30BAHUS CIIOKHBIX MTAPOJIEH 1 MHOTO(PAKTOPHOU
ayTeHTH(UKAITUH

r) [IpUHITUIT OTKPBITOCTH ¥ JOCTYITHOCTH JTaHHBIX JIJIST BCEX
COTPYIHUKOB

[1IK-3.B.1
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[IpounTaiiTe TEKCT U 3aIUIIMTE pa3BEPHYTHII1 000CHOBAHHBIN OTBET.
Omnpenenurte BO3MOXKHBIE BBI30BBI U TPOOJIEMBI, KOTOPHIE MOTYT
BO3HUKHYTH IIPU BHEAPCHHUH IIU(POBBIX TEXHOJIOTHH B 00JIaCTH
TexHoc(hepHON OE30MacHOCTH, a TAKKE MPEIIOKUTE PEKOMEHTAIIUH 10
pa3paboTKe CTpaTery U METOJIOB X PEUICHHUSL.

[1IK-3.B.1
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IIpounTaiite TEKCT, BEIOEPUTE IPABUJILHBIA OTBET U 3AIIN [IIATE
apryMeHThI, 000CHOBBIBAIOIIME BHIOOP OTBETA.

YKkaxuTe MOCIeACTBHS BIUSHUS BHEIPEHU U (DpoBU3aLINY HA
TeXHOCQEepHYIO 0€30MacHOCTb.

a) [ToBpImaeT ypoBeHb OE30MACHOCTH 3a CUET PE3KOTO YMEHBITICHU I
4ucia ysI3BUMOCTEH

0) Yxyamaer 0e30MacHOCTh 3a CYET YBEIMYEHMS Yncia 10 CTYIHbIX
KuOepyrpos

B) He Brusier Ha 6e30nmacHOCTh B TexHOChepe

r) YBenuunBaer 3(WpeKTuBHOCTh U ONEPATUBHOCTH MOHUTOPHUHTA U
pearupoBaHMs Ha MOTEHIIMAIBHBIE YTPO3bI, YTO CIIOCOOCTBYET OoJiee
OBICTPOI U TOUYHOM peakuny Ha HapyLIeHHs O€30IaCHOCTH B
TexHochepe

[1K-5.3.2
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[IpounTaiite TEKCT, BEIOEPUTE ITPaBUIIbHBIC BAPUAHTHI OTBETA U
3aUIIMTE apryMEHTHI, 000CHOBBIBAIOIIME BHIOOP OTBETOB.
OrnpenenuTe TEXHOJIOTHH, OTHOCSIMECS K 1M (POBU3AIINU WHKEHEPHOU

[IK-5.V.2




JeSITeTbHOCTH

a) Marepuer Beneit (IoT).

0) UckyccrBennbiit unTemnekr (MN).
B) brokuelin Texnonoruu

r) O0nauHbIe BHIYUCICHUS

18 IIpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE. YCTAHOBUTE IIK-5.B.2
COOTBETCTBUE MKy TEXHOJOTHUSIMH M UX TpuMeHeHueM. K kaxaon
MO3UIIHH, JAHHOU B JICBOM CTOJIOIE, TTOJIOEPUTE COOTBETCTBYIOIIYIO
MO3UITMIO B TIPABOM CTOJIOIIE.

Texaomorun [Ipenna3nayenue
A. OPC 1. [ludposast TexHOIOTHS,
MO3BOJISIIONIAS Tepeaavy nHpopMauu
110 CEPUIHO-N1apPAIIICIIBHOMY
uHTEpdeiicy
b. USB 2. MexayHapOoJHbIi CTaHapT
nepeaaydr TaHHBIX, OCHOBAHHBIN Ha
CHCTEME METOK

B. TCP/IP 3. CrangapTHBII IPOTOKOJ IEpesadn
JaHHBIX 110 cetu MHTEepHeT
I'. RFID 4. MexayHapoIHblid CTaHaapT,

pPEraMEHTUPYIOIMI TEXHOJIOTHIO
00OMEHa JaHHBIMHU MEKIY
ABTOMAaTHYECKUMHU CUCTEMAMHU

3anummTe BhIOpaHHBIC U (PHI 107 COOTBETCTBYIONMMU OyKBaMH:
A b B r

19 [IpounTaiiTe TEKCT U YCTAaHOBUTE MOCIIEIOBATEILHOCTD. 3AMUIIITE [IK-5.B.2
COOTBETCTBVIOLIYIO IOCJIEOBATEILHOCTh OYKB CJ€Ba HAIPAaBo.
YcTaHOBHUTE OPSAIOK BBI30BOB U MMPEUMYIIIECTB LU (BPOBOIA
TpaHchopMaIuu U €€ BIUSHUS Ha HHKCHEPHYIO IeATEIbHOCTh U
TexHoc(hepHyto 0€30MacHOCTh

a) Texaocdeprass 0e30macHOCTh TPeOyeT HOBBIX MOAXO/0B K 3aIATE
uHdopMaruu.

0) nxeHeps! JOHKHBI YMETh aAallTUPOBATHCS K OBICTPO MEHSIIOILMCS
TEXHOJIOTHUSIM.

B) [ludpoBu3zanus nHKEHEPHOU NEATSIEHOCTH CIIOCOOCTBYET
MOBBIIICHU IO Y(QPEKTUBHOCTH POLIECCOB.

r) Pa3BuTHe TexHoNOTMi BIMseT Ha 6€30MacCHOCTh HH(POPMAIIMOHHBIX
CHCTEM.

20 [IpounTaiiTe TEKCT U 3aNUIIATE PA3BEPHYTHI 0OOCHOBAHHBIN OTBET. [IK-5.Y.2
OnunmTe poib CIeUATHCTOB MO IMU(POBU3AIIMHI WHKEHEPHOM
JESITEIIBHOCTH B 00ecrieueHuM TeXHOC(hepHOH 0€30MacHOCTH. YKaKHUTE
HABBIKH, KOTOPbIE UM HEOOXOJMMO Pa3BUBATh.

IIpumeuyanue: CucreMa olleHUBAHMS TE€CTOBBIX 3aJaHUIA:

1 Tunm) 3amaHue KOMOMHHPOBAHHOI'O THIIA C BBEIOOPOM OJHOTO BEPHOIO OTBETAa U3
YCThIPEX IMIIPCIJIIOKCHHBIX H O6OCHOBaHI/ICM BI)I60‘[)a CUUTACTCA BEPHBIM, €CJIX IIPABUJIBHO
yKa3zaHa IM@pa W NpUBEICHLI KOHKPETHBIE apryMEHTHI, HCIIOJb3yeMble IPU BHEIOOpPE OTBETA.
[lonHOE coBmajeHWe ¢ BEPHBIM OTBETOM OIleHMBaeTcs | OaijoM, HEBEpHBIH OTBET WJIU €r0
orcyrcTBue — 0 6aios.




2 Tun) 3amaHue KOMOMHUPOBAHHOIO THUIIA ¢ BEIOOPOM HECKOJILKMX BAPUAHTOB OTBETA U3
MPEII0KEHHBIX M Pa3BEPHYTHIM OOOCHOBAHUEM BBIOOpPA CUMTACTCSA BEPHBIM, €CIIHM IIPABHIILHO
yKa3aHbl MUQPBLI U IPUBEACHBI KOHKPETHBIE apryMEHThI, UCIIOJIB3YEMBIC IIPH BHIOOPE OTBETOB.
[TomHOE coBMazieHNE ¢ BEPHBIM OTBETOM OIIEHUBAETCS 1 OamioM, eciid JOMYIIEHBI OMMOKH HTH
OTBET OTCyTCTBYET — () OasoB.

3 tun) 3amaHue 3aKpbITOrO THIA HAa YCTAHOBJIIEHHE COOTBETCTBHS CUMTAETCS BEPHBIM,
€CJIH YCTaHOBJICHBI BCE COOTBETCTBMA (IMO3UIMH M3 OJHOIO CTOJIOIA BEPHO COIOCTABJIEHEI C
NO3ULIUAMH Jpyroro ctonbua). [lomHoe coBmaneHne ¢ BEpHBIM OTBETOM OIIEHUBAeTCs 1 Gamiom,
HEBEPHBIN OTBET WJIU €ro oTcyrcTBue — 0 0amion

4 tum) 3amaHue 3aKpPhITOTO THIIA HAa YCTAHOBJICHHE ITOCICAOBATEIBHOCTH CUYHTACTCS
BEPHBIM, €CIIM IIPaBHJILHO YKa3aHa BCsS IOcClenoBaTelbHOCTh mudp. [lonHoe coBmaieHue c
BEPHBIM OTBETOM OIICHUBAeTCs | OayioM, €ciiu JTOMYIICHB! OMMOKH MITH OTBET OTCYTCTBYeT — O
0amoB.

5 tun) 3amaHue OTKPBITOTO THIIA C Pa3BEPHYTHIM OTBETOM CUYHTAETCS BEPHBIM, €CIIH
OTBET COBIIAJAET C ITAJOHHBIM IO COAEPKAHHIO U MOJHOTE. IIpaBUIIBHBIN OTBET 3a 3aJaHUE
OLIEHUBAETCA B 3 0ajuia, eCiiy JOIYIIEHA OHa OIMOKa \ HETOYHOCTE \ OTBET NPAaBUIIBHBIN, HO HE
NOJIHBIH - 1 Oay, eciu gomyiieHo Oojiee 1 onmmOKu \ OTBET HEMPABWIIBHBIN \ OTBET OTCYTCTBYET
— 0 0amIoB.

[lepeueHb TeM KOHTPOJBHBIX pabOT MO AMCHMILUIMHE OOYYaIOMMXCS 3a04HON (DOpMBI
oOyueHus1, mpeAcTaBiaeHbl B Tadbmmie 19.

Tabauna 19 — IlepeyeHb KOHTPOJIBHBIX pabOT

No /it [lepeuenb KOHTPOIBHBIX PaOOT

He npexycmotpeno

10.4. Meromnueckue MaTepHabl, OTIpEIEIISIONTE MPOIIEAYpPhI OLIEHUBAaHUA
WHJIMKATOPOB, XapaKTepU3YIOIMX JTanbl (QOPMUPOBAHUS KOMIIETCHIIUH, COAEpKaTcsi B
JIOKAJIbHBIX HOpMAaTUBHBIX akTtax [YAIL permaMeHTUpYIOIMX TMOPSAOK U MPOLEAYPY

IMPOBCACHUA TCKYHICTO KOHTPOJIA YCIICBACMOCTH H HpOMe}I(YTOqHOﬁ aTTeCTaiuu 06y‘IaIOH_[[/IXCH
I'VAIL

11. MeToanveckue yKazaHusi AJis1 00y4alOIMXCH M0 OCBOE HUIO TN CHMIIJIMHbBI

11.1. MeToauyeckue yKa3aHus 1Jis1 00y4aOIMXCS 110 0CBOEHUIO Jie KIIHOHHOTO
MartepHnaJia
OcHOBHOE Ha3zHa4YeHHE JIEKIIMOHHOTO MaTepuana — JOIMYECKH CTPOMHOE, CUCTEMHOE,
I1yOOKOe W sSICHOE M3JIOKEeHue ydyeOHoro marepuana. HazHaueHue COBpEMEHHOM JIEKIHMHM B
paMKax TUCIUIIIIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
(GyHIaMEHTaIbHBIX MpOOJIEM JAUCHUUILIMHBI, METOJOB HAyYyHOTO IIO3HAHMs, HOBEHIMX
JOCTH)KEHUH HaydHOH MbIciu. B yyeOHOM mporiecce JeKIus BBIIOIHSAET METOJO0JI0THYECKYIO,
OpPraHU3aIMOHHYI0 M WH(OPMAITMOHHYIO (yHKIHMH. JIEKIus pacKpbIBaeT MOHATHIHBINA anmapaT
KOHKPETHOM 00nacTu 3HaHMs, €€ MpoOseMbl, JAaeT LEeNbHOE IpPEACTaBICHUE O AUCLMIUIMHE,
IIOKa3bIBAECT B3aUMOCBS3b C APYTUMU AUCLUIIIIMHAMHU.
[TnannpyeMble pe3ylbTaThl IPH OCBOCHUH O00YJAIONIMMHUCS JIGKITMOHHOTO MaTepuaa;
— TIIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUN, YPOBEHb
KOTOPBIX OIIPEIEIACTCS LIEJIEBOM YCTAHOBKOM K KayKJI0M KOHKPETHOU TEME;
— IIOJIy4E€HHUE OIbITa TBOPUYECKOH pabOThl COBMECTHO C IIPENOABATENIEM,;
— pa3BUTHE MNPOQPECCHOHATBHO-/ICNOBBIX  KAayeCcTB, JIOOBM K TMpeaAMEeTy H
CaMOCTOSATEIBHOTO TBOPYECKOTO MBIIUICHUS.
— TOsIBJIEHHE HEOOX0AMMOI0 HHTEpeca, HEOOXOAUMOTO /sl CAMOCTOSTEIbHON paboThI;




— TIOJlydeHUE 3HAHWH O COBPEMEHHOM YPOBHE DAa3BUTHS HAyKM M TEXHUKA U O
MPOTHO3€ UX Pa3BUTHUS Ha OIMKAMIIME TObL;

— Hay4YUTHCS METOIUYECKH 00padaThiBaTh MaTepuan (BBLACIATH TJIaBHBIC MBICIH U
MOJIOKEHHS, TMPUXOJUTh K KOHKPETHBIM BBIBOAAM, TMOBTOPSITH WX B  Pa3IMYHBIX
dopMynupOBKax);

— TIOJIy4eHUE TOYHOTO IIOHUMAaHUS BCEX HEOOXOMMBIX TEPMUHOB U TIOHSTHH.

JlekUMOHHBIN MaTepuad MOXKET COMPOBOXKAATHCS JIEMOHCTpalluedl ClaiiioB |
MCIIOJIb30BAHMEM PA3aTOYHOTO Marepuaia TpH MPOBEICHUH KOPOTKUX JUCKYCCHU 00
0COOEHHOCTSIX TPUMEHEHUS OTACTBHBIX TEMATHK MO TUCITUTUTHHE.

Crpykrypa mpeaocTaBiieHUs JEKIMOHHOTO MaTepHraa;

— JICKIIUU COTJIacHO pazneniaM (Tadu1.3) u remam (tabi.4).

11.2. MeToauyeckne yKa3aHus JIJisl 00y4aOIMXCsl 0 MPOXO03K/Ie HUIO
NPaKTHYeCKUX 3aHATHI

[IpakTHyeckoe 3aHSATHE SBISETCS OMHON M3 OCHOBHBIX (JOPM OpraHu3aluu y4eOHOTO
mpoIiecca, 3aKTI0YArOIASCS B BRIMOJHEHUH O0YJAIONMMUCS T10]T PyKOBOJICTBOM ITPEIOIaBaTENs
KOMILJIEKCa Y4eOHBIX 3aJaHui C LETbl0 YCBOCHHUS HAyYHO-TEOPETHYECKUX OCHOB YueOHOMU
JTUCIUTLIAHBI, TPHOOPETEHUSI yMEHUW U HABBIKOB, OITBITA TBOPUYECKON JESITETHHOCTH.

[lenpl0 MPaKTUYECKOTO 3aHATUSA JUId 0O0y4aroIlerocs SBISETCS NPUBUTHE OO0ydarolmMCs
YMEHUN U HaBBIKOB MPAKTUYECKOMN JESITEIBHOCTH MO U3y4aeMOU IMCIUILIHHE.

[Tnanupyembie pe3yiabTaThl IPU OCBOCHUH O0YJAIONIMMCS MTPAKTUUECKUX 3aHSITHM:

— 3aKperuieHue, yriayOJeHHue, pacllMpeHue M JAeTanu3alus 3HaHWM TpH peuieHUuu
KOHKPETHBIX 3a/1a4;

— pa3BUTHE IIO3HABATEIbHBIX CIIOCOOHOCTEH, CAMOCTOSATEIBHOCTH  MBILIUICHHUS,
TBOPYECKOW aKTUBHOCTH;

— OBIJIQJICHWE HOBBIMH METOJaMU W METOJIMKAMU HW3Y4eHUs KOHKPETHOW YydeOHOU
T CIUTLITNHBL;

— BBIPA0OTKa CIIOCOOHOCTH JIOTHYECKOTO OCMBICICHUS TOMYYEHHBIX 3HAHUN IS
BBIIOJTHEHUS 3aJaHHH;

— o0ecrieueHUEe PALMOHAIFHOTO COYETAaHUS KOJUIEKTMBHOM M WHAWBUIYATBHOU (hopm
0o0yueHusl.

TpebGoBaHus K MPOBEICHUIO MPAKTUYESCKUX 3aHATUN

B Teuenue cemectpa oOydarommecss BBITIOJNHSIOT S MPAaKTHYECKUX paboT Mo Temam,
yKa3aHHbIM B Ta0nuiie 5.

TpeboBanusa K 0GOPMIICHHAIO OTYETA O IIPAKTUYECKOU padboTe

TUTYIBHBIA JTUCT OTYETA JOJHKCH COOTBETCTBOBATH IIAOIOHY, MPUBEACHHOMY B CEKTOpE
HopMmatuBHOM qokymenTtaruu ['YAIT https//quap.ru/standart/doc.

OdopmiieHre OCHOBHOW YacTH OTYeTa JOJDKHO OBITh OQOPMIIEHO B COOTBETCTBUU C
I'OCT 7.32-2017. TpeOGoBaHusi IpUBEACHBI B CEKTOpe HOPMAaTUBHON nokymeHTauuu ['YAIl
https://quap.ru/standart/doc.

[Tpu dopMuUpOBaHUM CMHCKA UCTOYHHKOB CTYAEHTaM HEOOXOAMMO PYKOBOJCTBOBAThCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. Ilpumepsl odopmileHUS CIHCKA HCTOYHUKOB
NpHUBEAEHBI B CEKTOpPEe HOpMaTHBHOM mokymenTtanuu ['YAIL https//guap.ru/standart/doc.

11.3. MeToauyeckue yKa3aHus JJIsl 00y4arommXxcsl M0 BHINOJTHE HUIO J1a00paTOPHBIX
padort
B xozme BeImonHeHus 1a0OpaTOpHBIX pPabOT oOOydyaronmmics JOJKEH YIIyOUTh U
3aKpENUTh 3HAHHUS, MPAKTUUYECKUE HABBIKU, OBJIAJIETh COBPEMEHHONW METOJAMKOW M TEXHHKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBANU(UKALIMOHHON XapaKTEPUCTUKOM 0OydaroIerocs.
Beimosnnenne nabopaTtopHbIX pabOT COCTOMT M3 HKCIEPUMEHTAIbHO-TPAKTUYECKON, pacyeTHO-
AQHAJIMTUYECKON 9acTe U KOHTPOJIbHBIX MEPOIIPUATHM.


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

Beimonaenue 1mabopaTtopHbIX paboT oOydarommMcs SIBJISETCS HEOTHEMIJIEMOW YacThIO
W3Y4eHUs AUCIUIIIUHBI, OMpPEAeiseMOil Y4eOHBIM IIAHOM, M OTHOCHTCS K CpPEICTBaM,
00eCTIeYNBAIOLIIM pEIIEHUE CIEIYIOIMX OCHOBHBIX 337ja4 00YyJaroIerocs:

— TMnpuoOpeTeHue HABBIKOB HCCJIENOBAHUS TPOIECCOB, SBJICHHH U  OOBEKTOB,
M3y4aeMbIX B paMKaX JaHHOUW JUCITUTIITUHEL;

— 3aKperuieHHe, Pa3BUTHE U JIEeTaNM3alus TEOPETUUYECKUX 3HAHMI, MOJTY4YEHHBIX Ha
TCKIUSX;

— TOJy4YeHUE HOBOM MHQOpMAIUU [0 U3y4aeMOi T CHUIUIMHE;

— TMpuoOpeTeHHWEe  HaBBIKOB  CAMOCTOATENBHONW  paboTel ¢ 1ab0opaTOpHBIM
obopynoBaHueM U npudopamu.

3aganue u TpeOOBaHMS K HPOBEICHUIO JIA00OPATOPHBIX PaboT

3amanue K BBIMOJHEHHIO J1a00paTOpHO pabOoThI BBIAAETCS MperojaBaTelieM B Haudaie
3aHATHS B COOTBETCTBUHU C TIJIAHOM 3aHATHI. Tembl 1abopaTopHBIX padOT MpUBEACHBI B Ta0I. 6
JTAHHOM MPOrpaMMBbI.

Beimonnenue nabopatopHoii pabOTHI COCTOUT U3 TPEX ITATOB:

- AHAITM THYECKOTO;

- pacueTHO-Tpa(uIecKoro;

- KOHTPOJILHOTO B BUJIE 3alMTHI OTYETA.

Crpykrypa u dopMma oTuera o 1abopaTopHoil pabore

Otyer 0 naboparopHoOi paboTe AOIKEH COAEpKAaTh: TUTYIBHBIN JIMCT, OCHOBHYIO YacTh,
BBIBO/IBI 110 pe3yJbTaTaM MCCIICOBAHUH.

Ha TuTynbHOM nucTe AOMKHBI OBITh yKa3aHbl: Ha3BaHWE AMCIUIIIMHBI, Ha3BaHUE
nabopaTtopHoit paboOThl, ¢GamMuIMs W HMHULMAIB TpernoAaBaTens, (aMuUIus W HHUIIHAIBI
CTYJCHTa, HOMEp €ro y4eOHOM IpyNIbl U AaTa 3alM Tl paOOTHI.

OcHoOBHas 4YacThb [JOJDKHA COJEp)KaTh 3aJaHue, pe3yJbTaTbl JKCIIEPUMEHTaIbHO-
MPaKTUYECKOW PadOThI, paCUeTHO-aHATUTUYECKUE MaTepUalbl, TUCTHHT KOJIA/CKPUH dKpaHa.

BeIBOTBI 11O TIpOJIENIaHHOM paboTe JOKHBI COJEPKATh OCHOBHBIE PE3YNIbTATHI IO padoTe.

TpeboBanusa Kk 0OPMIIEHHIO OTUYETA O JIADOpATOPHOU pabore

TUTYABHBIA JTHCT OTYETa JOJKEH COOTBETCTBOBATH MIAOIOHY, TPUBEICHHOMY B CEKTOPE
HOopMaTHBHOM nokymenTtaruu ['Y ATl https:/guap.ru/regdocs/docs/uch

Odopmienre OCHOBHOW 4YacTH OT4YETa JOHKHO OBITh OGOPMIICHO B COOTBETCTBHU C
I'OCT 7.32-2017. TpeOoBaHusi TpHUBEAEHBI B CEKTOpE HOPMATHBHOM nokymeHTanuu ['YAII
https://quap.ru/regdocs/docs/uch

[lpu dopMupoBaHUM CIIHCKA UCTOYHUKOB CTYAEHTaM HEOOXOIMMO PYKOBOJCTBOBATHCS
tpeboBanusiMu crangapra 'OCT 7.0.100-2018. IIpumepsl odopmiieHUs CIIHCKA HCTOYHUKOB
pHUBEACHBI B CEKTOpe HOopMaTHBHOM mokymenTtanuu ['YAIL https/guap.ru/regdocs/docs/uch

11.4. MeToanyeckue yKa3aHHus 1Jisl 00y4AIOIMXCS 10 MPOXOsK/Ie HUIO
CaMOCTOATEJILHOM padoThI

B Xoze BBIMOIHEHUS CaMOCTOSITENBbHOM paboThl, 0O0ydJarolmiics BBIIOIHSAET paboTy Mo
3a7]aHUI0 U TIPH METOJUYECKOM PYKOBOJICTBE IpErnojaBaTess, HO 0e3 ero HemocpeICTBEHHOIO
y4acTHSI.

Jis oOyuaronmxcs mo 3aoyHOM (opme oOydeHHs, camMoCTOsTeNbHas paboTa MOMKET
BKJTIOYATh B C€0SI KOHTPOJIbHYIO PadoTYy.

B mporiecce BBITTOTHEHHUS CaMOCTOATEIBHOM paboThl, y oOydaromerocs GopMupyercs
1enecoobpasHoe IIaHUpPOBaHUE PabOYero BpeMEHH, KOTOpPOe MO3BOJIET UM pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHHM M CHCTEMAaTH3allMH NMPUOOpETaeMbIX 3HAHHH, 00ECTIeUnBaET BBICOKHIA
YPOBEHb YCIIEBAEMOCTHM B IEpuOJ] OOyd4EeHHs, I[OMOraeT IIOJydUTh HAaBBIKM IOBBIILECHUS
npOo(eCCUOHAIBHOTO YPOBHSI.

MeromudyeckuMi ~ MaTepHallaMH,  HalpaBISIONMMH  CAMOCTOSITENBHYIO  paboTy
00y4arOMXCASABIISAIOTCA :

—  y4e0HO-MEeTOJMYECKUI MaTepra 1o AUCIUTLIIHHE.


https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch
https://guap.ru/regdocs/docs/uch

11.5. MeToanyeckue yKa3aHusi JJI 00yUYAIOUMXCS M0 MPOXO0K/Ae HUIO TeKYIIEero
KOHTPOJISl yCIIeBAeMOCTH.

Texynmii KOHTpOJIb YCIIEBAEMOCTH IPEAYCMAaTPUBAET KOHTPOJIb KauyecTBa 3HAHUU
o0yyaronmxcs, OCYIIECTBISEMOIO B TEUEHHE CEMECTpa C IIeJIbI0 OLIEHUBAHMS XO/la OCBOCHMS
JUCLUTIINHBI.

B teuenue cemecTpsl 00y4aronmecs:

- 3aMIEAIOT JIA0opaTOpHBIE paboThl (5 mIT);

- 3AIMIIAIOT MPAaKTHYECKue padoThI (S1IT);

- BBINIOJHSIOT TECTUPOBAHMS IO MaTepuaiaM Jjekuuu B cpene LMS. [lns tekymero
KOHTpPOJISI YCIIEBAEMOCTH HCIIOJIB3YIOTCSI BOIIPOCHI, NpPHUBEACHHbIE B Tabmuue 15, u TecTsl,
npuBeAeHHbIe B Tabmuie 18.

Tekynmii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBIISETCS JJIsl IPOBEPKU XOJa M KauecTBa
YCBOGHMsI y4eOHOro MaTepuayla, CTUMYIMPOBAHUSA Y4EOHOH [ESTeJbHOCTH OO0yJarolmXcs,
COBEPIIECHCTBOBAHMS METO/IMKU NTPOBEJICHUS 3aHATUN U IPOBOJUTCS B XOJI€ BCEX BUJIOB 3aHATUI
B (QopMme, NpPeIyCMOTPEHHOW TEMaTUYECKUM IUIAaHOM UM U30paHHOW MpernojaBaTeseM.
Pe3ynbTaThl TEKYyIIETO KOHTPOJS YCIIEBAEMOCTH OTPAXKAIOTCS B IKypHaje ydera Yy4eOHBIX
3aHATUH. BugamMum — TeKylero  KOHTPOJSA — SABJIIIOTCA — TeCTUpoBaHUe. TecTupoBaHue
OCYLIECTBJISIETCS. C II€JIbI0  CHCTEMaTHYEeCKOM TMPOBEPKU JOCTHIKEHHS OO0ydaroupMucs
00s13aTeNbHBIX PE3ybTaTOB OOY4EHHUs M0 AMCUMILUIMHE — MUHUMYMa, KOTOPbIH HEOOX0IUM s
JambHEeHIero oOydeHUs, BBINOJHEHUS TMPOTPAMMHBIX TPEOOBAHMH K YPOBHIO MOJTOTOBKH
00yJarOIMXCsl.

TecTupoBaHue MPOBOJUTCA MO 3aBEPIICHUIO U3YUCHHS OTIEJIbHBIX HAauOO0JIee CIOKHBIX U
O00BEMHBIX TEM, pa3aeNoB y4eOHOW AMCUMIUIMHBI. Pe3ynpTaThl  TEKyIIETO KOHTPOJIS
YYUTBHIBAIOTCS ITPU BBICTABJICHUH OLIEHKHU BO BPeMs IIPOMEKYTOUHOM aTTECTALUH.

11.6. MeToauyeckue yKa3aHus /sl 00yJAKOIMXCS MO MPOX0K/1e HHIO
MPOMEKYTOYHOMN aTTe CTAIUN.

[lpomexxyrouHass ~ aTrecTauusi  OOydalOIMXcs  NpeaycMaTpUBaeT  OLICHMBAHUE
MPOMEXYTOUHBIX U OKOHYATEIbHBIX PE3ylNbTaTOB 00yueHHUs 1o aucuuiuiiHe. OHa BKIIOYAET B
ceost:

— »DK3aMeH — QopMa OLIEHKM 3HAHWH, NOJY4YEeHHBIX OOydalommMMmcs B IpoIecce
M3Yy4eHUs BCEW AMCUMIUIMHBI UM €€ YaCTH, HABBIKOB CaMOCTOSITEIbHOW paboThl, CIOCOOHOCTH
OPUMEHATh HMX MJS peUleHUs MPaKTHYECKUX 3a1ad. DK3aMeH, KaK MpaBUJIO, MPOBOAUTCS B
NEpUOJT SK3aMEHALlMOHHOM CEeCCMM U 3aBEpIUAETCS aTTECTALlMOHHOW OLEHKOH «OTIMYHOM,
«XOPOLLOY, «YIOBJIETBOPUTEIBHOY, «HEYAOBIECTBOPUTEIHHOY.

B Teuenne cemectpa Ais JIoNMycka K SK3aMEHY CTYJACHTY HEOOXOAMMO cIaTh HE MeHee
50% npaktudeckux padot U He MeHee 50% 1abopaTopHbIX paboT , BHIIOJIHUTE TECTUPOBAHUS B
cpene LMS He Huxe OueHKU 'yaoBieTBopuTenbHO". [lamee CTymeHT JomyckaeTcs K
cobeceI0BaHUIO HA HK3aMEHE.

Cucrema OLEHOK IIPU MPOBEAECHUM TEKYILLEro KOHTPOJS U MPOMEKYTOYHOM aTTecTalnu
OCYIIIECTBJISIETCS. B COOTBETCTBUM C PYKOBOISAIMM JO0KyMeHTOM opranuzanuu PJIO T'VAIL
CMK 3.76 «lonoxeHue o TEKyIleM KOHTPOJIE YCIEBAEMOCTH M IPOMEXYTOUHOW aTrTecTaluu
CTYICHTOB M AaCIHUPAHTOB, OOYYJAaOIMXCS MO 00pa30BaTENbHBIM IPOTPAMMaM  BBICIIETO
obpazoBanus B ['YAII» httpsi//docs.quap.ru/smk/3.76.pdf .
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