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1. Henu n 321241 0CBOEHUS IMCUMILTHHBI (MOIYJIs1)

ensto pakynpTaTHBHOM TporpamMmbl moAroToBku ooydatomuxcs CII6IACY — aBmsieTcs
MOJIMOTOBKA U COBEPIICHCTBOBAaHUE MPOGECCHOHATBHBIX KOMIIETEHIIUI 00yJaromuxcsl, CBI3aHHbIX C
MIPOCKTUPOBAHUEM CUCTEM OOecIiedeHH s 0€30MTaCHOCTH JIFOCH Ha 00BEKTE 3aIIUTHI.

Co3aanue, ¢ UCIOJIb30BaHHUEM TEXHOJIOTHH HH(popManroHHoro moaeauposanus (TIM), 3D-moxenu
IPOEKTUPYEMBIX CUCTEM oOecrieueHus] 0€30MacHOCTH JIIO/ICH: CUCTEM aBTOMATHYECKOI0 MOKapPOTYILIEHUS
3TaHUI U COOPYKEHUH, CUCTEM TOKAapPHON CUTHAIM3AIMH U OTIOBELICHHS, MOICTU 3BaKyallUOHHBIX MMyTeH U
BBIXOJ/IOB, C YUETOM TpeOOBaHHM «IOCTYIHAs cpelia» IUisl MaloMOOMIbHBIX rpynn HaceneHus (MI'H);
CHUCTEM 3alllUThl OT MMaJIEHUS C BBICOTHI M OPraHu3aluu pabOurX MECT, OMACHBIX 30H M CUCTEM 3aIIUTHI OT
NaJIeHUs rpy3a U MPEAMETOB C BBICOTHI HA CTPOUTEIHHOM IIJIOLIA/IKE.

3amaun QUCIUIUIAHBI

- Pa3BUTHE TOTOBHOCTHU M CITIOCOOHOCTH 00yYaromuxcs, K pa3paboTKe MPOEKTOB CUCTEM
obecrnieueHns 0€30TTACHOCTH JIFOJIeH B 3[JaHUSIX U COOPYKEHHSIX (B COOTBETCTBHH C TPEOOBAHUSIMHU
JIeMCTBYIOIIET0 00pa30BaTEIBLHOIO CTAHAAPTA, C YUETOM TpeOOBaHUH MPOdhecCHOHATBHBIX CTAaHAAPTOB U
NOTPEOHOCTAMU (PU3NIESCKUX JIUII, B UHTEPECAX KOTOPBIX OCYIIECTBIIICTCS 00pa3oBaTebHast

JIESTEIIBHOCTD );

- OCBOCHHE OCHOBHBIX ITPHHIIMIIOB CO3/IaHuUs ceMeiCcTB nHTeporepadbensubix ¢ Autodesk Revit
Architecture, nmpu co3manuu napopmanroHHoi 3D-Moaenn cucreM obecneyeHns 0€30MacCHOCTH
pabOTHUKOB Ha 00BEKTE 3aLIUTHI, JJIs IPUMEHEHHUS B TPO(HECCHOHATBLHOM JCATCIIBHOCTH  (BBIOJHCHUS
pacyeToOB OCHOBHBIX TEXHOJOTHYECKUX MAPAMETPOB CUCTEM OOCCIICUEHUsT OE30MacHOCTH IS 00bEeKTa

3aIlHUTHI);

- pa3BUTHE CIOCOOHOCTH O0YYAIOIIMXCS K COTJIACOBAHUIO pa3pabaThIBaeMbIX MPOESKTHBIX PEIICHUN C
JOPYTUMHU pa3zieliaMu IPOEKTHOM TOKyMEHTalUH.

2. [lepeyeHb MJIAHUPYEMBIX Pe3yJIbTATOB 00y4eHHsI MO AMCHUIINHE (MOAYJII0), COOTHECEHHBIX €
HHIUKATOPAMHM JOCTUKEHUST KOMIeTeHIH i

Ko n HaumMeHnoBanue
KOMIIETEHIIUUA

Ko 1 HaumeHnoBanue
HHAUKATOPA JOCTHXKEHUS
KOMIIETEHIIUU

[Tnanupyemsble pe3ynbTaTbl 00y4eHUs 10
JTHUCLUILINHE, 00eCTIeYnBalOIINe JOCTHKCHNE
IUTAaHUPYEMBbIX pe3ysbTaToB ocBoeHust OITOI1

OIIK-4 Cnocoben
MMOHUMATh TPUHIIUIIBI
paboThI COBPEMEHHBIX
nH(OpPMaAITMOHHBIX
TEXHOJIOTUIN U
HCITIOJIB30BAaTh UX IS
penieHus 3a1a4
npodecCHOHATbHON
JIeSITETHOCTH

OIIK-4.1 Onpenensier
nepeveHb 3a1ay Jis
JOCTH>KEHHSI TIOCTABIIEHHON
LEJU C MPUMEHEHUEM
MH(OPMAIIMOHHBIX TEXHOJIOTUI

3HaeT
-HOPMAaTUBHO-TIPABOBYID U  TEXHUYECKYIO
JOKYMEHTAIUIO M0 00ecTeueHnIo TpeOOBaHHiA
nokapHoW 0e30MacHOCTH, MPOMBIIIICHHON
0€30MacCHOCTH W OXpaHbl Tpyda, AJid 00BEKTa
3aIIUTHI;

ymeer

- BBINIOJIHATH AHAJIU3 COAEPKAHUS MTPOEKTHBIX
3a7a4, M  OCYILIECTBJIATH KOHTpPOJb 34
coOnrofieHreM TpeOOBaHUI HOPM MOKapHOU
0€30MMacCHOCTH U OXPaHbl TPY/a;

BJajaeeT
- HaBBIKaAMH IIOCTaHOBKH 3aaad
IIPOCKTUPOBAHUA CHUCTEM obecreueHust

0e30IMaCHOCTH JIFOACH;




OIIK-4 Cniocoben
MOHUMATh MTPUHITUTIBI
paboThI COBPEMEHHBIX
UH(OPMAITMOHHBIX
TEXHOJIOTHI U
HCIOJIb30BATh UX IS
pelIeHus 3a1a9
podeCCHOHAIBHON
JeSTeIbHOCTH

OIIK-4.2 Ilpemmaraet crocod u
CPE/CTBO PEIICHUS 3a1a4n
podeCCHOHATBHOM
ACATCIIbBHOCTHU C YYCTOM
BO3MOXHOCTEH
WH(OPMAIIMOHHBIX TEXHOJIOTHI

3HaeT
- MCETOAMKH pacueTa CHCTEM OOeCIICUCHHS
0c30macHOCTH  pabOTHUKOB Ha  OOBEKTE
3aIUTHI;

yMeeTr

- OIIpCACIIATh OIITUMAJIbHBIC CXEMBbI
pacIoI0XKEHUS CUCTEM oOecrieueHus

0€30M1aCHOCTH JIIO/IeH, Ha 0O BEKTE 3aIHTHI;
BJIaJieeT

- TpoeCCUOHATBLHBIMA  KOMITHIOTEPHBIMH
MPOrPaAMMHBIMH CpeACTBAMU JUISL
POEKTUPOBAHUS CUCTEM 0€301aCHOCTH;

ITK(IT)-1 Criocoben
CaMOCTOSITEJILHO H/UIIH B
KOMaHjie pa3padaThIBaTh
HH()OPMALMOHHYIO MOJICITh
10 00€eCIIEYEHUIO
0€e30IacHOCTH
(YHKITMOHHPOBAHUS
IIPOU3BOJICTBEHHOTO
00BeKTa

ITK(IT)-1.3 Pa3pabarbeiBaer
UH(OPMAIMOHHYIO MOJIEIIb 110
o0ecreueHn0 0€30I1aCHOCTHU

3HaeT

- OCHOBHBIE METOIbI u CpecTBa
POCKTUPOBAHHS, pH CO3JIaHUH
uH()OpMaITMOHHON 3D-Mmonenu, CUCTEM

obecrieueHrss 6e30mMacHOCTH PaOOTHUKOB Ha
00BEKTE 3AIMTHI,

yMmeeT

- PUMEHSTh npodeccuoHalbHbIC
KOMIIBIOTEPHBIC MPOTPaMMHBIC CpPEACTBA IS
IIPOCKTUPOBAHHMS CHCTEM obecnieueHus
0e30IMacHOCTH JIFOEH;

BJIajJeeT

- METOdaMU (momxomamm)
UHGOPMAITMOHHON MOIEIH

CO3JaHusA

[TK(LT)-1 Criocoben
CaMOCTOSITEITLHO W/HJTU B
KOMaHie pa3zpadaThIBaTh
WH(POPMAITMOHHYIO MOJIETTH
0 00eCIIeYEHUIO
0€301acHOCTH

(G YHKIIMOHUPOBAHUS
MIPOU3BOJICTBEHHOTO
o0BbeKTa

ITK(L1)-1.4 I[IpoBoaut
IIPOBEPKY MHPOPMALIMOHHOM
MOJICJTH Ha KOJUIU3HH, B TOM
yuclie ¢ THPOPMAIIMOHHBIMU
moaensmu OKC

3HaeT
- TpeOOBaHUS K CO3JIaHUIO0 MH(POPMAITMOHHOM
MOJICTTH TIPOCKTUPYEMBIX CUCTEM 00CCIICUCHUS
0€30IaCHOCTH JIIOJICH

ymeer
- BBINOJHATH IpEeABapUTENIbHBIE PACUETHI,
SKCIUIMKAIMIO,  TPAacCHUPOBKY  (Hampumep,

CUCTEM aBTOMATUYECKOTO MOKAPOTYILIEHNUS).
BJIaJeeT

- HaBBIKAMH COTJIACOBaHUS pa3pabaThIBaeMbIX
MIPOEKTHBIX PEUIEHUH, ¢ APYTMMH pa3lenamu
MIPOEKTHOM TOKyMEHTALUH;

ITK(I)-1 Criocoben
CaMOCTOSITEIILHO U/UIHU B
KOMaHie pa3zpadaThIBaTh
HH()OPMALMOHHYIO MOJIEh
10 00ECIICYCHUIO
0e30IMacHOCTH
(YHKIIHOHHPOBAHHS
IIPOU3BOJICTBEHHOTO
00BeKTa

ITK(L1)-1.6 [ToaroraBnuBaer u
nepeaaeT pa3padoTaHHYIO
MH(OPMALIMOHHYIO MOJIEb B
dopmare, ykazaHHOM B
TEXHUUYECKOM 33JaHUH

3HaeT
- IpaBUiIa OPOPMIICHUS POEKTHON U paboueit
JIOKYMEHTAI1H.

ymeer

- 0ohopMIIATh MPOEKTHBIE PEIICHUs B BHJE
MOSICHUTENIbHOW  3amMCKH W Jp. paboueit

JIOKYMEHTAINH;
BJIajJieeT

- pa3paboTku pabouyux dYepTexed 1o
YTBEPXKJACHHBIM MPOCKTHBIM pPEIICHUsIM, C
MIPUMEHEHHEM npodhecCHOHATBHBIX

KOMIIBIOTCPHBIX TPOTPAMMHBIX CPEACTB.




3. Yka3anue MecTa JUCHHMILIMHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMBbl

Jannas qucruruinHa (Moayiib) BKiroueHa B biok «/luctiummunet, mogynny @TJ1.05 ocHOBHO#M
npodeccuoHaibHON 0OpaszoBarenbHOi porpammel 20.03.01 TexrochepHas 6€301MacHOCTh U OTHOCUTCS K
dakynpTaTuBHBIM quctumanHam OITOII.

Ne
/o

[IpenmecTByOMKE TUCIUILIAHBI

KOI[ W HAMMCHOBAHHC MHIHWKATOpa
JOCTHIKCHUA KOMIICTCHIIUHN

ObecrieueHue MOKApHO 0€30IACHOCTH OOHEKTOB

TIK-5.1, TIK-5.2, TIK-5.3, TIK(1T)-
1.1, TIK(ID)-1.2, TIK(L)- 1.3, TIK(LD)-
1.4, TIK(IT)- 1.5, TIK(I])-1.6

OcHOBEI BOI[OCHa6)K€HI/ISI 1 BOJOOTBCICHHUA

[K-1.1

[Toxapo-3alUuTHBIE CBOMCTBA CTPOUTEIIBHBIX MATEPHAIIOB U
KOHCTPYKUHUI

[1K-4.1, I1K-4.2, T1K-4.3

OCHOBBI apXUTEKTYPHO-CTPOUTEIBHBIX KOHCTPYKLIUN

[1K-5.2

WNuxenepHas rpaduka

OIlK-1.1

NudopmaninoHHbIe TEXHOIOTUN

YK-1.1, YK-1.2, VK-1.6, OIIK-4.1,
OI1K-4.2, OIIK-4.3

TexHomoruueckue MponecChl B CTPOUTCIILCTBC

TK-1.2, TIK-2.7

[Tocnenyronye AUCIUTIITMHBI

KOI[ 1 HAMMCHOBAHHEC MHIHUKATOpa
JOCTHIKCHUSA KOMIICTCHIIUN

[TonroToBka K mporueaype 3auThl U 3alUTa BBITYCKHON
KBaJTM(UKAIIMOHHON paboThI

VK-1.1, VK-1.2, VK-1.3, VK-1.4,
VK-1.5, VK-1.6, YK-2.1, VK-2.2,
VK-2.3, VK-2.4, VK-3.1, VK-3.2,
VK-3.3, VK-3.4, VK-3.5, VK-3.6,
VK-4.1, VK-4.2, VK-4.3, VK-4.4,
VK-5.1, VK-5.2, VK-5.3, VK-6.1,
VK-6.2, VK-6.3, YK-6.4, VK-6.5,
VK-7.1, VK-7.2, VK-7.3, VK-7.4,
VK-8.1, VK-8.2, VK-8.3, VK-8.4,
VK-9.1, VK-9.2, YK-9.3, VK-10.1,
VK-10.2, YK-10.3, YK-10.4, VK-
10.5, VK-11.1, VK-11.2, VK-11.3,
OIIK-1.1, OTIK-1.2, OTIK-1.3, OTIK-
2.1, OTIK-2.2, OTIK-3.1, OTIK-3.2,
TK-1.1, TIK-1.2, TIK-1.3, TIK-1.4,
TIK-1.5, TIK-1.6, TTIK-1.7, TIK-1.8,
TK-2.1, TIK-2.2, TTIK-2.3, TIK-2.4,
TIK-2.5, TIK-2.6, TIK-2.7, TTK-2.8,
TK-3.1, TIK-3.2, TIK-3.3, TTK-3.4,
TK-3.5, TIK-3.6, [IK-4.1, TIK-4.2,
TIK-4.3, TIK-4.4, TIK-5.1, TIK-5.2,
TK-5.3, TIK-6.1, TTK-6.2, TIK-6.3,
TK-6.4, TIK-6.5, TTK-6.6, TIK-6.7,
TK-6.8, TTK-6.9, OTTK-4.1, OTIK-4.2,
OIIK-4.3, TIK(I)-1.1, TIK(I)-1.2,
MK (ID)-1.3, TIK(LD)-1.4, TIK(IT)-1.5,
TMK(1D)-1.6

2

[IpoexTHas nmpakTuka

OIIK-2.1, TIK-1.6, TTK-1.8

4. O0beM QUCHUNIMHBI (MOAYJISA) B 324€THBIX €IMHUIAX C YKA3aHHEM KOJMYeCTBA aKaJeMU4YeCKHUX
4acoB, BbIICJEHHBIX HA KOHTAKTHYIO padoTy 00y4alluxcs ¢ npenojasaresieM (110 BUAaM y4eOHbIX
3aHATHIA) U HA CAMOCTOSAATEJIbHYIO PadoTy 00yUYaromuxcst




Cemectp
W3 Hux yacel Ha
. Bcero
Bun yuebHoit paboTht 4aCOB IIPAKTUYECKYIO
NOATOTOBKY 6
KoHTakTHas pagora 32 32
Jlaboparophsie 3ausTus (J1ad) 32 0 32
HMHast KOHTaKTHas padoTa, B TOM YHCJIE:
KOHCYJIbTAIlUU 110 KYPCOBOH paboTe (MIPOoeKTy),
KOHTPOJBbHEIM padotam (PI'P)
KOHTaKTHas paboTa Ha aTTecTalluio (caJa 3a4era,
3adeTa ¢ OICHKOM; 3aIiTa KypCOBOH pabOThI
(mpoekTa); cinaya KOHTPONIbHEIX pabot (PI'P))
KOHTaKTHas paboTa Ha aTTECTAIMIO B CECCUIO
(KOHCYIBTAITUS TIepeT PK3aMEHOM M cliada
Yachl HA KOHTPOJIb 4 4
CamocrositesibHasi pa6ora (CP) 36 36
O611ast TPYA0EMKOCTh AUCHMILIUHBI (MOYJIs1)
Yachbl: 12 72
3a4eTHbIe eIUHHUIBI: 2 2

5. ConepsxkaHue TUCHUILIMHBI (MOYJIs1), CTPYKTYPHPOBaHHOE 10 pa3jiesiaM (TeMaM) ¢ yKa3aHueM

OTBE/ICHHOI0 HA HUX KOJIMYeCTBA aKa/IeMHYeCKHX YaCOB M BUA0B YUeOHbIX 3aHATHH
5.1. TemaTuueckuii aaH JUCHUILUIMHBI (MOYJIS)

KonrakTtHast padora (1o yuyeOHbIM
3aHATHAM), Jac. Kon
e WHJIUKATOP
a
No Paznensl mucumimHbI ‘E JICKIUH 13 P Cp Beero, JIOCTHKEHU
8 H3 HUX W3 HUX W3 HUX Hac. a
Ha Ha Ha KOMIICTCHI]
BCETO T{Egiyg BCETO 2222;; BCEro 1312 2§;: 5058
MOJAro- MHOATo- TOATro-
TOBKY TOBKY TOBKY
1. |1 pa3znen. Beenenue B
JTUCITUTLTUHY
Baenenune, BIM texnonoruu B OIK-4.1
1.1. [crpoutenbcTBe. 3HAKOMCTBO € | 6 2 2 4 OITK- 4' 2’
nporpammoii NanoCad '
WuTepdeiic mporpaMMel OIK-4.1
1.2. |NanoCad, co3manue Mmoaenu 6 2 4 6 OITK- 4' 2’
00BeKTa. )
2. |2 paznen. I[IpoektupoBanue
CHUCTEMBI aBTOMATHYECKOTO
MOXKapOTYIIEHUS
WUmnopt apxutextypHoii BIM-
mozaenu B Renga
[IpocTpancTBa 1 30HBI OIlK-4.2,
2.1. | aBTOMaTHYeCKHX YCTAaHOBOK 6 2 2 4 TTK(LL)-
noxkaporyuenus (AVYID), 1.3
Hasnauenne  CBOWCTB  30H
AVIIL.




Co31aHue CUCTEMEL

TpyOompoBOI0B B Renga. OIIK-4.2,
29 Br16op copramenTa Tpy0 u TTK(IY)-
OPOCHUTEINILHBIX HACaJ0K. 1.3, [IK
Pa3zmemienue 3anopHo- (ID)-1.4
pEryJaupoBOYHOM apMaTyPBI.
gnnpaBnnquKHH pacuer u OTIK-4.2,
aJaHCUPOBKA OPOCUTEIICH B
2.3. | AVII. Pacuer HEOOXOUMOTO HK()-
pacxojia BOJbI HA L3, liﬂi
I10>KapOTYIIECHHUE TOMENICHUI (I)-1.
C OIIK-4.2,
O37aHKE CrIeUUKAINN
2.4. |cuctem AVII. Co3nanue HK()-
cemeiictB cuctem AVYIIL. i]i)’ liﬂi
n OIIK-4.2,
POEKTHpPOBaHUE
2.5. [Bo TK(LD)-
.5. | BOIOHAMOPHOTO y311a, A7 1 3. TIK
nojauu Bojbl HA AVYILL Y
(In)-1.4
3. |3 pazmen. [IpoekTrpoBanue
ABaKyal[MOHHBIX ITyTel U
BBIXOJIOB, C Y4ETOM
TpeOOoBaHUI OpraHu3aluu
"moctynHoi cpenbt” s MI'H
[IpoekTupoBanne
3BAKyallMOHHBIX MTyTEH U
BBIXOJIOB, C Y4E€TOM
HOPMATUBHBIX TPEOOBAHHNA K
OpPraHu3alMH «JIOCTYITHOM
Cpenb» Il MaTOMOOUITBHBIX
rpynn Hacenenus - MI'H. OIIK-4.2,
31 Ha3nauenue cBOWCTB 30H TK(IT)-
9BAKYallMOHHBIX MyTEH U 1.3, IIK
BBIXOJIOB, C Y4ETOM (ID-1.4
«1octynHou cpenbn» mis MI'H.
Pacuer HeoOxoaumoro
KOJIMYECTBA IBAKYaIIMOHHBIX
nyTel u BeixoaoB. Co3nanue
CEMEHCTB 110 IBaKyallHOHHBIM
BBIXOJIaM.
Co3ganue No3TakKHOro IiaHa OIIK-4.2,
3.0 |PBaKyalun B COOTBETCTBHH C TTK(LY)-
" | TpeOGoBaHUSAMU HOPMATUBHOM 1.3, 1IK
JOKYMEHTALUH. (ID)-1.4
MoaenupoBanue
pacnoioKeHus
MH(OPMATMOHHBIX
HaBUTalIMOHHBIX 3JIEMEHTOB Ha
si3pIke bpaiimns mis OIIK-4.2,
33 oOecrieueHrst 6€3011aCHOTO TK(1T)-
" |mpeopiBarmss MI'H B 31anmu u 1.3, IIK
sBakyanuu. Co3nanue (In)-1.4

CEMEICTB 3HAKOB
0€30I1aCHOCTH U
HaBUTAIIMOHHBIX 3JIEMEHTOB
bpaiins.




Co3nanue yepTexei miaHa OITK-4.2

3BaKyaIuu, JJIsl KaX10T0 '

JTaXka, B COOTBETCTBUHU C 2 2 4 11_%,{(%;

tpeboBanusmu ['OCT P 21.101 (]'_[)’_l 6

-2020 .

4 paznen. MoaenupoBaHue

CPEICTB 3alIUTHI OT NAJCHUS C

BBICOTBI: CTPOUTENbHBIE JIeca U

MOIMOCTH, aHKEPHBIE JTUHUU

MOJIETTUPOBAHUE CTPOUTEIHHBIX OITK-4.2,

MIPUCTABHBIX JIECOB,

MOAMOCTEH, aHKEPHBIX JINHUN B 2 2 4 1{%“%%%

COOTBETCTBHUH C TPEOOBAHUSIMHU (]'_[)’_ 14

HOPMAaTUBHBIX JOKYMEHTOB.

Co3anne ceMEnCcTB IOAMOCTH OINK-4.2,
’ 2 2 4 TK(1T)-

jeca, u Jp. 1.3

5 paznen. MoaenupoBaHue

OTIaCHOI1 30HBI MaJIEHUs TPy3a

pu paboTe rpy30MoabEMHBIX

COOPYKEHHI - KPAaHOB

Pacuera onacHo# 30HbBI

najieHust rpysa npu padote OIIK-4.2,

kpana. Co3aaHue MoJenun 2 2 4 TTK(LY)-

OTIaCHOM 30HBI PAOOTHI KPAHOB 1.3, IIK

Y OTIaCHOM 30HBI MAJICHUS (ID)-1.4

TpY30B.

6 pasnen. OdopmiieHne

MIPOEKTHOH JIOKYMECHTAIIMH U

pacyYETHO-TIOSCHUTEIbHON

3anucku PI13

CrpykTypa pacueTHo-

MOSICHUTEIbHOM 3anucku PI13, OIIK-4.2,

TpeOoBaHUs K 0POPMIICHHUIO. 4 6 10 TK(IT)-

" |YepTexu MOATaKHOTO TJIaHA 1.3, 1IK
sBakyaruu no 'OCT P 21.101- (Ir)-1.6
2020.

7 paznen. Kontpous
OIIK-4.1,
OIlK-4.2,
[ToaroroBka nmpe3eHTAMN K TTK(LY)-
3amure npoekra, PI13, 4 1.3, IIK
YEPTEKHU. (1)-1.4,
TTK(1D)-
1.6

5.1. JJaGoparopHbie pabOTHI

HaumenoBanue paznena
U TeMbI J1a0OpaTOPHBIX
pabot

HaumenoBanue u coaepkanue 1a00paTOpHBIX paboT

Beenenune, BIM
TEXHOJIOTHH B
CTPOUTEHCTBE.
3HAKOMCTBO C

3nakomcTBO ¢ mporpammoii NanoCad, Renga
00630p mporpaMMHBIX IPOAYKTOB B oOnactu 3D MoxenupoBanus,
oTedyecTBeHHOE U 3apyoOexHoe I10.




nporpammoii NanoCad

NuTepdeiic mporpamMmbl
NanoCad, co3ganue
MOJIe]I 0OBEKTa.

Wutepodeiic mporpammber NanoCad
3HAKOMCTBO C OCHOBHBIMU Oiiokamu uHTepderica nporpammbel NanoCad,

Nmnopt apXuUTEeKTypHOM
BIM-monenu B Renga
[IpocTpaHcTBa U 30HBI

ABTOMAaTUYECKUX
YCTaHOBOK
MOKapOTYIIECHUS
(AVII), Haznauenue
cBoicTB 30H AVII.

Nmmopt apxutektypHoii BIM-monenu B Renga, BeiGop npocTpaHncTBa u
omnpezeneHue 308 1 pazmerenus AYII
- BBIIIOJIHEHUE UMIIOpTa 6a30Boii Mojenu B Renga;

- OIIpCACIICHUC (bYHKI_[I/IOHaJ'IBHOFO HAa3HAYCHUS HOMCHICHHﬁ, corjiacao TP
(©3-123)

Co3anne cHCTEeMbI
TPyOOTIIPOBOJIOB B
Renga. Bei6op
copTaMeHTa TpyO u
OPOCHUTEIILHBIX HACAJIOK.
Pasmernienue 3amnopHo-
PEryJIMpPOBOYHOI
apMaTyphbl.

Br160op coprameHTa TpyO, U APYTHX 3JIEMEHTOB CUCTEMBI
MoXKapoTyIIeHus. TpacCUpOBKa TPYOOIIPOBOIOB ITOXKAPHOTO
BOJIOCHA0KEHHSI.

- [Tonck B OMOIMOTEKE U BEIOOP HEOOXOAMMOr0 COpTaMeHTa TPYO, U
JIPYTUX 3JIEMEHTOB;

- co3gaHue (TpacCUpPOBKA) CETH TPYOOIPOBOJIOB IMOKAPHOTO
MOKaPOTYIICHUS

['uppaBnuueckunil pacyer
1 OaJIaHCHPOBKA
opocuteneit B AYIL
Pacuer Heobxonumoro
pacxojia BOAbl Ha
MOKapOTYILIEHHUE
ITOMEILEHU I

Br10op 1 paccTaHOBKa OpOCHUTEINEH, pacueT He0OXOIMMOTO Pacxo/a BOIbI
Ha MOXapoTyLICHHE

Pacuer HE0OX0MMOTO TSI TOKAPOTYIICHHUS PACX0/1a BOJIBI COTIIACHO
tpeboBanusim CII. Beibop tuma opocurens, onpeaeacHue OnTUMaIbHOTO
pa3MelIeHus.

Co3manue
crienuPuKaluu CUCTEM
AVII. Co3ganue
cemelicTB cuctem AVII.

Coznanue cemerictB AVII, coznanue cnennduxanmii AYII

- MO00P YIOBIETBOPSIIONINX YCIOBUSAM pacuera 3jeMeHToB AVYII,
co3/laHue crienu(uKanny ¢ XapaKTEPUCTUKAMHU JIeMEHTOB cuctembl AVYTI;
- co3nauue ceMmencts AVIIL.

IIpoexTupoBanue
BOJIOHAIIOPHOTO Y3714,
JUISL TIOJTaYM BOJIBI HA

AVIL

MopenupoBanue BOJOHAIOPHOTO Yy3J1a, BEIOOP KOKeH-Hacoca, JIJIs To1auu
BoJibl HA AVYII

[Toabop xoKkei-Hacoca COOTBETCTBYIOIIETO XapaKTEPUCTUKAM pacuera,
JUIst Io1auu BoAbl B cuctemy AVII.

Co3zpmanue MoJIeTu BOJOHAIIOPHOTO y3J1a ¢ pa3MelIeHueM KOKeH-Hacoca.

[IpoexkTupoBanue
ABAKYaIlMOHHBIX MyTeH
U BBIXOJIOB, C YUETOM
HOPMAaTHBHBIX
TpeOoBaHMil K
OpraHu3aIu
«JTOCTYITHOU CpeabD»
JUTSL MAJIOMOOUIBHBIX
TPYII HaCETEHUS -
MTH.
Hasnauenne cBONCTB
30H 9BAKyaIlMOHHBIX
MyTEW U BBIXOJOB, C
YYETOM «JIOCTYIHOU
cpensi» mst MI'H.

ITocTpoeHne Mmoenu 3BaKyallMOHHBIX ITyTel, ¢ yaetom MI'H. Pacuer
HE00XO0IMMOT0 KOJINYECTBA 3BAKYAI[HOHHBIX ITyTEH U BHIXO/I0B

- OTIpe/ieIeHNe KaTeropuii MOMeIeHn i Mo (GyHKIMOHATIBHOMY
Ha3zHa4YeHU1o, coriacHo TP;

- OTIpe/ieIeHne HEOOX0JMMOr0 KOJTMUECTBa SBAKyallMOHHbBIX yTeH 1
BBIXO/IOB, UX TEOMETPUUECKUX XapaKTepucTuk, cornacHo CII 13130




Pacuer HEeoOXx0mMMOrO0
KOJIMYECTBA
ABaKyallMOHHBIX MTyTEH
" BeIxonoB. Co3nanue
CEMEHCTB 10
9BaKyallMOHHBIM
BBIXOJIaM.

COSI[aHI/Ie IIO3TAKHOI'O
IJIaHa 5BaKyallluu B
COOTBETCTBHHU C

MopaenupoBaHue MO3TAXKHOIO IJ1aHa 3Bakyaluu B 3D
Onpenenenne QyHKIIMOHAILHOTO HA3HAYCHUS MOMEIIEHUH 110 TTOKapHOH
0ezonacHoctH, cornacio TP (D3-123);

9 Onpenenenre napaMeTpoB IBAKyaIlMOHHBIX MTyTEH U BBIXOOB B
Tpe6OBaHHHMfI cootBeTcTBUU ¢ TpeboBanusimu CIT 13130;
HOpMATHBHOH [TocTpoenure Mojieny dBaKyallMOHHBIX ITYTEH U BBIXOJIOB C YYETOM
AOKyMCHTALIH. TpedyeMoro Konu4ecTBa 1 xapakrepuctuk aias MI'H.
MopenupoBaHue MojenupoBaHue PacoloKeHU HHHOPMAIMOHHBIX HaBUTAIMOHHBIX
PaCIOI0KEHHS 3JIEMEHTOB Ha s3bike bpaiins mst aBakyauuu MI'H
UH(OPMAIIMOHHBIX Br160p B OubinoTexax He0OOXOIMMBIX HAaBUT'ALIMOHHBIX 3JIEMEHTOB
HaBUTAIIMOHHBIX (Tabnmuyex) Ha s3bIKe bpaitns;
sneMenToB Ha s3pike | CO3/IaHKMe MOJIEH pacIioNOKEHNsT HABUTAIIMOHHBIX 3JIEMEHTOB B
Bpaiins s MIPOCKTUPYEMOM 3JIaHHH (ITOMEIICHUSX );
10 obecreyeHus Co3aHne ceMelCTB HaBUTAIlMOHHBIX 3JICMEHTOB.
0e30I1acHOr0
npeosiBanust MI'H B
3/IaHMH M DBaKyaIlvu.
Co3/maHne ceMencTB
3HAKOB OC30ITaCHOCTH U
HaBUTAI[MOHHBIX
a1eMeHTOB bpaits.
Co3snanue yeprekei mostaxkHoro rmiana sBakyanuu no 'OCT 21.101-
2020.
Cospanne yepreskein | CO3/1aHME MAOIOHOB.
miaHa »Bakyauuy, s | Co3naHue mabJIoHa YepTEekKEH MOITAKHOTO TJIaHa dBaKyallud COTJIACHO
11 KaXII0r'o 3Ta)ka, B tpeboBanusm ['OCT;
COOTBETCTBHUY C [TepeHoc Ha ma0IOH YepTeKa CXEMbI BaKyaIl[MOHHBIX ITyTEH;
tpeGoBanmsamu TOCT P |IlepeHoc Ha mabJIoOH YepTexka CrerudUKaAIIy ¢ JJIEMEHTaMH ITOYKapHBIX
21.101-2020 3HAKOB O€30MaCHOCTH;
[Tepenoc monoIHUTENbHON HH(MOPMAITUU, HEOOXOIUMOM IS 0(hOPMIICHHS
[1nana sBakyanuu.
MOJICIIUPOBAHUE MoaenupoBaHi€e CUCTEM KOJJIEKTHUBHOM 3alIUTHI OT MaJEHUSI C BBICOTHI:
CTPOUTEIBHBIX Jieca CTpOUTENbHbIC, TOJMOCTH, AaHKEPHBIE JTMHUU, JTIOBUTEIIN
IIPHCTABHBIX J€cOB, | CTPOMTEIbHBIE B COOTBETCTBUHM ¢ TpeboBanusmu I'OCT.
1o | Mo JIMOCTeif, aHKepHBIX | CO3/aHHME MOJIEIIN: IPHCTABHBIX CTOCYHBIX CTPOUTEIBHBIX JIECOB, B
JIMHUU B COOTBETCTBUMU C | COOTBETCTBUHU C I'oCT 27321'2018,
TpeGOBaHHAMH cpencts noaMantuBanus o 'OCT P 58752-2019;
HOPMATHUBHBIX uHBeHTapHBIX orpaxaeHuid mo 'OCT P 58967-2020;
JIOKYMEHTOB. ankepHbIx ycTpoiictB 'OCT EN TS 16415-2015.
Co3aHne CeMENCTB 3alUTHBIX CPEACTB OT MAJICHUS C BBICOTHI:
CTPOUTEIBHBIE JIeCa, TOJAMOCTH, aHKEPHBIE JIMHUH, JIOBUTEITH
13 Cozmanue cemeiicTs | CTPOUTCIIBHBIC 5 5
TIOIMOCTH, Jieca, 1 ap. |lIOMCK B OMOIHOTEKax U CO3aHHE CEMEHCTB: JIECOB, MOJMOCTEH],
OTpaXJICHUI MHBEHTAPHBIX, AHKEPHBIX YCTPOWCTB, TOBUTEICH
CTPOUTEIBHBIX.
Pacuera omacHOM 30HBI PacueTt omacHoi1 30HbBI MmagceHus rpy30B Ipu pa60Te KpaHa. COS)IaHI/Ie
14 MaJieHus rpy3a npu MOJIEJIN OITACHOM 30HEI MaJCHUA Ipy30B.

pabote KpaHa.

Pacuet omacHoli 30HBI IaZICHUS Tpy3a IPH pabOTe KpaHa, U OMMACHOW 30HbI




Co3ganue Moaenu
OTIACHOM 30HBI PaOOTHI
KPAaHOB ¥ OMTACHOM 30HBI
NaJIeHUs TPy30B.

paboTel KpaHOB, coriacHo TpeboBanmsiM HT/I.

Co3naHue MOZIETH OMAaCHBIX 30H, HA OCHOBE PacueTOB, B COBMECTHOM
(aiine (Ha OCHOBE MOJIENIU CTPOUTEHIUIAHA, C YYETOM KAJICHAAPHOTO IJIaHa
npou3BoicTBa padot B pazzaene [10C).

15

CTpyKTypa pacueTHoO-
MOSICHUTEILHOMN
3armcku PII3,
TpeOOBaHUS K
0(pOPMIICHUIO.
YepTexu 1Mo3TaXKHOTO
TJIaHa dBaKyaluu 10
I'OCT P 21.101-2020.

Odopmnenue pe3ynbpraToB MoaenupoBanus. COCTaBICHHE OTUYETHOM
nokymeHTaluu coriacHo TpedoBanusm ['OCT, odhopmiIeHHIO pacyeTHO-
nosicHuTeIbHOM 3anucku PI13 u ueprexeit

®opMHpoBaHUE MaKeTa OTYETHOU nokymeHTanuu coriacuo I'OCT P
21.101-2020;

CII 333.1325800.2020 «MHDOpMaAIIMOHHOE MOJICITHPOBAHKE B
cTpoutenbcre. [IpaBuna dopmupoBanus HHGOPMATMOHHONW MOICITH
O00BEKTOB HA PA3IMYHBIX CTAUAX )KU3HECHHOTO KA.

5.2. CamocrosTenbHas paboTa 00yJarouxcs

No | HaumenoBanue paszaena o
CopepxaHre caMOCTOSITEIIBHON pabOThHI
pa3a| AUCUMIUIMHBI M TEMBI
Bsenenne, BIM 3nakomcTBO ¢ mporpammoii NanoCad, Renga
TEXHOJIOTHH B 0O0630p mporpaMMHBIX IPOAYKTOB B oOnactu 3D MmoxenupoBanus,
1 CTPOUTEINICTBE. oTedecTBeHHOE U 3apyoexxHoe I10.
3HaKOMCTBO C
nporpammoii NanoCad
. Hutepdeiic mporpammer NanoCad
NuTepdeiic mporpamMmbl .
3HAKOMCTBO ¢ OCHOBHBIMH Oyiokamu HHTep(eiica mporpammbr NanoCad
2 NanoCad, co3nanue
MoOJenu 00BEKTA.
. | Amnopt apxurektypHoii BIM-Mmoznenu B Renga, Be16op mpocTpaHcTBa U
NmMnopt apXUTEKTypHOI
omnpezaeneHue 30H i pazmenienus AYII
BIM-monenn 8 Renga ., .
- BBITIOJIHEHUE UMIIOpTa 6a30Boi Moenu B Renga;
[IpocTpaHcTBa M 30HBI .
- onpenenenre (yHKIIMOHATFHOTO Ha3HAUEHUS TIOMelIeHHi, cornacHo TP
ABTOMATHYECKUX
3 (®3-123)
YCTaHOBOK
MOKaAPOTYIICHUS
(AVYII), Ha3znauenue
cBOMCTB 30H AVII.
Br16op copramenTa TpyO, U APYrUX FIEMEHTOB CHCTEMBI
Coznanue cucTeMbl
nokapotyieHus. TpaccupoBka TpyOOIPOBOIOB MOXKAPHOTO
TpyOONpPOBOJIOB B
BOJOCHAOXKEHUSI.
Renga. Bribop
- [Touck B 6ubmmoTEKE U BEIOOP HEOOXOIMMOTO COpTaMeHTa TpyO, 1
copTamMeHTa TpyO U .
4 JIPYTUX DJIEMEHTOB;
OpPOCHUTEIHLHBIX HACAJIOK.
- co3aHue (TpaccUpoOBKa) CETU TPYOOIIPOBOAOB MOKAPHOTO
Pa3zmemienue 3anopHo-
. MOKapOTYILIEHUS
PEryJIMPOBOYHOMN
apMaTyphl.
'uppasnnueckuii pacuet | BoIOOp 1 paccTaHoBKa opocuTeneii, pacdeT HEOOXOAUMOIO PAcXo/ia BOIbI
1 GamaHCUpPOBKA Ha TIOKapOTyIIEHUE
opocureneii B AVIL. | Pacdyer Heo6X0aMMOro JUIs MOXKApOTYIIEHHS PACX0/a BOJBI COITIACHO
5 | Pacuer HeoOxommmoro |TpedoBanusm CII. Beibop Trma opocutens, onpeaencHue ONTUMAIBHOTO
pacxo/1a BoJIbl Ha pa3MelIeHHUs.
MO’KapOTYIIICHUE
MTOMEILEHHI
Coznanue cemerictB AVII, co3nanne cnenuduranui A YII
Coznanune 5 AVII
criemuduKanyn cucrem |~ 1TOA00P YIOBIETBOPAIONIMX YCIOBUAM pacyeTa OIEMEHTOB ,
6 co3/1aHue crerupuKaliy ¢ XapakTepuCTUKaMU dJIeMeHTOB cucteMbl AYIT;

AVII. Co3nanne
cemMmeiictB cucteM AVII.




- co3pauue cemencts AVII.

IIpoexkTupoBanue
BOJIOHAIIOPHOTO Y3714,

MopenupoBaHre BOJOHAIOPHOTO Yy3J1a, BEIOOP KOKEH-Hacoca, IS To1auun
Bonnl Ha AVII

7 [Toxabop xoKkei-Hacoca COOTBETCTBYIOIIETO XapaKTEPUCTUKAM pacuera,
AL TIOAQIN BOABL HA | jyg o naum Bogel B cuctemy AVIIL
AVIL Co3zpanue MoJIeIu BOJOHAIIOPHOTO y3J1a ¢ pa3MelIeHUEeM KOKel-Hacoca.
ITpoekTupoBaHue [TocTpoenue Mojienu 3BaKkyallMOHHBIX ImyTel, ¢ yaetom MI'H. Pacuer
3BAKYaI[MOHHBIX IyTeil | HEOOXOIMMOro KOIMYECTBA YBAKYAIMOHHbIX MYTEH U BBIXO/IOB
¥ BEIXOJIOB, C yU4ETOM |- OIPEJICIICHHUE KATETOPUii MOMEIICHHUH 10 HYHKIMOHAILHOMY
HOPMAaTHBHBIX Ha3HadeHuIo, coriaacHo TP;
TpeGoBaHMit K - OIIpeieNICHHE HEOOX0IMMOTO KOJIMYECTBA BaKyaIllMOHHBIX MTyTEH U
OpraHu3alMH BBIXOJI0OB, MX T€OMETPUUECKUX XapaKkTepucTuk, corsacHo CIT 13130
«TOCTYITHOM Cpebl»
JUIST MaJIOMOOHMIBLHBIX
TPYIIT HACETEHUS -
MTI'H.
8 Ha3znauenwne cBOICTB
30H 9BaKyaIlMOHHBIX
MyTEeH ¥ BBIXOOB, C
YYETOM «IOCTYITHOM
cpenb» st MI'H.
PacueT HEOOXOMMMOTO
KOJINYECTBA
ABAKYALMOHHBIX ITyTEH
1 BeIX010B. Co31aHue
CEMEHCTB 110
ABAKyaIlMOHHBIM
BBIXOJIaM.
MopenupoBaHue MO3TAXKHOTO IJ1aHa HBakyauuu B 3D
Cospianne MosTaXKHOrO Ornpenenenne PyHKITMOHAIBPHOTO HA3HAYCHUS TTOMEIICHHH 110 TTOKapHON
TllaHa SBAKYAllMn B | GesomacrocTy, cormacuo TP (93-123);
9 COOTBCTCTBIN C Onpenenenne MapaMeTpoB YBAKYAIIMOHHBIX MyTeil ¥ BHIXOIOB B
Tpe6OBaHHHMfI cootBeTcTBUU ¢ TpeboBanusmu CII 13130;
HOpMATHBHOH [TocTpoenue MozeNIn SBaKyaIllMOHHBIX TTyTE€H U BHIXOJIOB C YUETOM
AOKYMCHTAIMH. TpeOyemMoro KoiauuecTBa U xapakrepuctuk st MI'H.
MopenupoBanue MopenupoBaHue pactoioKeHHUsT HHOPMAITHOHHBIX HABUTAITMOHHBIX
PacIoaoKeHus 2JIEMEHTOB Ha s13b1ke bpaiinsa s sBakyanun MI'H
UH(OPMAIMOHHBIX Br16op B OubnmroTekax HeOOXOJUMBIX HaBUTAIIMOHHBIX 3JIEMEHTOB
HaBUTAITMOHHBIX (Tabmuyex) Ha s3bIKe bpaitns;
sreMenToB Ha si3pike | CO371aHUE MOJIeNIM PACIIOIOKEHU S HABUTAIIMOHHBIX 2JIEMEHTOB B
Bpaiins s MIPOCKTUPYEMOM 3JIaHHH (TTOMEIICHUX );
10 obecreuenus Co3aHne ceMelcTB HaBUTAIMOHHBIX 3JIEMEHTOB.
0e301acHOTO
npeObiBanus MI'H B
371aHUU W dBaKyallvH.
Co3nanue ceMencTB
3HAKOB O€30IaCHOCTH M
HaBUTAI[MOHHBIX
271EMEHTOB bpaits.
Cosnanue yeprexeit Co3znanue yepTexei mosraxHoro miana 3Bakyaruu o 'OCT 21.101-
IJ1aHa dBaKyalluu, JUIst 2020.
1 KaKIOTO ATAkKA, B Co3ganue 1mabdIoHOB.

COOTBETCTBHUH C
tpedoBarusmu ['OCT P
21.101-2020

Co3nanue 1mabI0Ha YepPTEeKEH MOATaKHOTO MJIaHa YBaKyallMH COTJIACHO
tpedoBanusm ['OCT;
[Tepenoc Ha mabIOH YepTexka CXEeMbI IBAKYaI[MOHHBIX MTyTEH;




[Tepenoc Ha mabIoH yepTexa crenuUKaIe ¢ HIEMEHTaMH ITOKAPHBIX
3HAKOB 0€30I1aCHOCTH;

[Tepenoc nonomHUTENBbHOM HHDOpPMAIH, HEOOXOIUMON I 0OPMIICHHUS
[Inana sBakyauuu.

MOZCIINPOBaHUE
CTPOUTEIBHBIX
MIPUCTABHBIX JIECOB,
MMOJMOCTEN, AaHKEPHBIX

MopenupoBaHue CUCTEM KOJUIEKTUBHOM 3aIIUTHI OT NMAJEHUS C BBHICOTHI:
Jieca CTpOUTEIbHBIC, TOJMOCTH, AaHKEPHBIC JIUHUH, JIOBUTEIU
cTpoutelnbHbie B cooTBeTCTBUU ¢ TpeboBanusimMu ['OCT.

CO3/IJaHME MOJICJIN: PUCTABHBIX CTOCYHBIX CTPOUTEIBHBIX JIECOB, B

12 JIMHUU B COOTBETCTBUMU C | COOTBETCTBHU C I'OCT 27321-2018,
TpeOOBAHMSIMH cpencts noaMantuBanus o 'OCT P 58752-2019;
HOPMATHUBHBIX uHBEeHTapHBIX orpaxaeHuid mo 'OCT P 58967-2020;
JIOKYMEHTOB. ankepHbix yctpoiictB 'OCT EN TS 16415-2015.
Co3aHne CeMENCTB 3alUTHBIX CPEJCTB OT MaJICHUS C BHICOTHI:
CTPOUTEJIbHBIC JIECa, TOAMOCTH, aHKEPHBIC JIMHUH, JIOBUTEIU
13 Cozpnanue cemelicts | CTPOUTCIIbHBIC 5 )
TIOJIMOCTH, JIeca, U JIp. ITouck B OMOIMOTEKAX U CO3MaHUE CEMEHMCTB: JIECOB, IIOAMOCTEM,
OTPAXKJICHUI MHBEHTAPHBIX, AHKEPHBIX YCTPOUCTB, JJOBUTEICH
CTPOUTEIIbHBIX.
PacueTa omacHoi 30HBI | PACUET OmacHO# 30HBI MaJIeHUs rpy30B Mpu padore kpaHa. Co3naHue
naJieHus rpysa mnpu MOACIn OIIACHOM 30HBI MMaJiICHUA I'Py30B.
pa6ore kpana. Co3ganue | Pacuer onacHoii 30HbI IICHHUS IPy3a NPH paboTe KpaHa, U OIaCHOM 30HBI
14 | Momenu omacHOM 30HbI | PA0OTHI  KpaHOB, cornacHo Tpedosanusam HT/I.
paboTHI KPaHOB Co3aHne MoJIeNId OTNTAaCHBIX 30H, HA OCHOBE PacyeToOB, B COBMECTHOM
OMacHoM 3006l nagenus |Paiiie (Ha OCHOBE MOZENIN CTPOMIE€HILIAaHa, C Y4ETOM KaJICHAapHOTO IIJIaHa
IPY30B. npou3BojcTBa padoT B pasaene [10C).
CTpyKTypa pacueTHO- Odopmienue pe3yabTaToB MojaenupoBanus. CocTaBieHHe OTYCTHON
MOSICHITETLHOM nokymeHTauu corjacHo TpedoBanusm ['OCT, odopmiteHHIO pacyeTHO-
3anmcku PI13, nosicHuTeIbHOM 3anucku PI13 u uepTtexei
15 TpeGOBaHuUs K dopmupoBaHUe MakeTa OT4eTHOU TokyMmeHTanuu coriacHo ['OCT P
odopMiIeHnHIO. 21.101-2020;
YepTekn MOITAKHOTO CII1 333.1325800.2020 «MHpOpMaIIHOHHOE MOJICTUPOBAHKE B
TJIaHa 3BAKYAIlMH 110 | CTPOMTEIBCTBE. [TpaBuna hbopmupoBanus HHGOPMAITMOHHONW MOICITH
TOCT P 21.101-2020. |00BEKTOB Ha pa3IUYHBIX CTAIMAX KUZHEHHOTO IIUKIIAY.
Crpykrypa pacuetno- |lIloaroroska npesenranuu K 3amure npoekra, PII3, yeprexu.
MTOSICHUTEILHOM Cosnanne npesenranuu B popmare Power Point k 3arure
3anucku PII3, pa3pabOTaHHOTO MPOEKTA.
15 TpeOOBaHUS K Odopmnenue, popmarupoBanue, neyars PI13, ueprexeit.

0(pOpMIIEHHIO.
UYeprexn MOITa>KHOTO
IJIaHa BaKyaluu 1o
'OCT P 21.101-2020.




6. MeToauyeckue MaTEepHAJIbI JJI1 CAMOCTOSAITEILHON padoThl 00YyYAOIIMXCS MO AN CIUTIINHE
(Moay110)

[TporpaMmMoii TUCIUIUIMHBI pa3pad0TaHbl OT/ICIbHBIC METONYCCKHUE YKAa3aHUS 110 U3YUCHHIO
JUCIUTIIMHBI K OPTaHU3aIlUH CAMOCTOSTEIIbHON PaOOTHI.

IIporpamMmoi TUCIUIIMHBI IPEAYCMOTPEHO MPOBEACHUE JEKIIMOHHBIX 3aHsAThI. Ha nekiusax naercs
OCHOBHOM CHCTEMaTU3UPOBAHHBIN MaTepuai. Takxke B paMKax MPorpaMMbl TPOBOJISITCS NPAKTUUECKUE
3aHATHUS, TPETIOJaralre NpakTHueCKoe MPUMEHEHUE MaTepuaia, U3y4eHHOro Ha Jiekuusix. Kpome Toro,
BOKHCUIIIUM 3TAIlOM M3YYCHHS JUCIMILUIMHBI SBJISCTCS CAMOCTOSTCIIbHASA paboTa 00yJaroIuXCs C
HCTIOJIb30BAHMEM UCTOYHUKOB JIMTEPATYPHI, 03BYUEHHBIX Ha 3aHATHUSX, & TAKXKE MaTepuia pa3MelEHHOTO
Ha noptajie MOODLE u ¢ npuMeHeHHEM BCeX CPEJICTB U BO3MOXKHOCTEH COBPEMEHHBIX 00pa30BaTeIIbHBIX
TEXHOJIOTHA.

B 00beM camocTOsATEIbHOM PaOOThI 110 JUCIUILIMHE BKIIIOYACTCS CACAYIOIIee:

- U3YYCHHE TCOPETUUECKUX BOIIPOCOB IO BCEM TeMaM JIMCIUIIINHBIL;

- TIOJITOTOBKA K MTPAKTUYECKUM 3aHSITHSIM;

- TIOJITOTOBKA K TEKYIIIEMY KOHTPOJIIO YCIIEBAEMOCTH CTY/ICHTOB;

- HOATOTOBKA K MPOMEKYTOYHOM aTTECTALUU.

3aJI0rOM YCIIEITHOTO OCBOCHHMS 3TOU JUCIUTIIMHBI SBJISICTCS 00s3aTEIBHOE MTOCEIIICHUE
JICKIIMOHHBIX M MPAKTHYECKUX 3aHATUH, TaK KaK IMPOITYCK OJHOTO (TeM 0oJiee, HECKOIbKHX ) 3aHATHH MOXKET
OCJIO)KHUTh OCBOCHHE pa3fesioB Kypca. Ha nmpakTuyeckux 3aHsITUSAX MaTepuall, U3JI0’KCHHBIN Ha JICKIIUIX,
3aKPEIUISETCS IIPH IMOJATOTOBKE JIOKJIAI0B M COOOIICHHH, MPE3CHTAIIHH, a TAK)KE B paMKaX PEIICHUS
MPaKTUYECKHX 3aJ1a4 M 3aJJaHUH, PEIICHUs TeCTa, U pean3aiuu Apyrux Gopm, npeaycmorpeHHbix PITJT.

[IpucTymas Kk U3y4eHUI0 TUCHUILTAHBI, HEOOXO0IUMO B TIEPBYIO OUEPEIb O3HAKOMHUTHCS
conepxanueM PII/], a Takke METOAMYECKUMH YKA3aHUSMH 1O OPTaHU3AIUHA CaAMOCTOSITEIIBHOW paOOTHI 1
MOJATOTOBKU K TPAKTUYECKUM 3aHITHSIM.

[Ipu moATrOTOBKE K MPAKTHUYESCKUM 3aHATHIM M B paMKaX CaMOCTOSTEILHON paOOThI 110 M3YYCHHUIO
JTUCIUTIIMHBI 00yJaroImUMCcst HEO0X0IUMO:

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATUU MAaTepHUal U JIOMTOJIHUTD €T0 C
Y4ETOM PEKOMEHI0BAaHHOM IO JAHHOW T€ME JINTEPATYPHI;

- IIPY CaMOCTOSITEIbHOM M3YYE€HUU TEOPETUUECKON TEMBbI CelaTh KOHCIEKT, UCIIOJIb3Ys
pexoMenoBaHHbIe B PIIJ] ncrounuku;

- BBITIOJIHUTH MPAKTHYECKUE 3aJIaHUSI B paAMKax U3y4aeMOU TEMBI;

- OTBETHUTh HA KOHTPOJIBHBIC BOIIPOCHI IO TeMe, UCITOIb3ys MaTeprabl @OC, mubo rpymnmnoBbie
WHJIUBUyaJIbHBIC 3aJIJaHKS, TOATOTOBJICHHBIE MPETO/IaBaTENIEM;

- MOJITOTOBUTHCS K TPOBEPOYHON paboTe, MPEeTyCMOTPEHHON B KOHTPOJIBHBIX TOUKAX;

- IOJITOTOBUTHLCS K MPOMEXYTOUYHOM aTTECTAIUH.

Htorom nzydeHus: JUCHUIUIMHBI SBISETCS 3a4eT. 3a4eT MPOBOJAUTCS 110 PACIMCAHUIO CECCHUHU.
CTyaeHThI, He TTPOIIE/IINE aTTECTAIMIO 10 TpadUKy CeCCHUHU, JOJKHBI IMKBUIUPOBATH 3a0JKEHHOCTh B
YCTaHOBJIECHHOM ITOPSIKE.

7. OneHOYHbIE MAaTEePHAJIbI VI IPOBEICHUs TEKYLIEro KOHTPOJS YCIIeBAEMOCTH M IIPOMEKYTOYHOM
arrecTalMu 00y4aroIMXCcs M0 JUCHUIINHE (MO1YJIIO)
7.1. [lepeueHb KOMIETEHIIMH C yKa3aHUEM 3TAIOB X (POPMUPOBAHMSI B IIPOLIECCE OCBOEHUS AUCIUIIINHBI

Kon u HanmeHoBaHue
Ne KoHTtpomupyemsle pa3iensl TUCHHATIINHBL N Bun onenounoro
HMHJUKATOpa KOHTPOIUPYEMOHN

/T (Momyist) KOMITETEHIIIH cpeacTBa

Bsenenue, BIM texHomoruu B

1 |[cTpoutenscTBe. 3HAKOMCTBO € MIPOTPAMMOiL OIIK-4.1, OIIK-4.2 YcTHBIN ompoc.
NanoCad

2 Murepdeiic nporpammii NanoCad, OIIK-4.1, OIIK-4.2 YcTHBIN onpoc.
CO3JaHHE MOJIETTN O0BEKTA.
Hmnopt apxutextypHoii BIM-monenu B

g |Renga Illpoctpanctsa u somb: OIK-4.2, IK(I)-1.3 | Vermsiit ompoc.

ABTOMATUYECKUX YCTAHOBOK
noxxaporymenus (AVYII), Haznauenne




cBOMCTB 30H AVII.

Coznanue cucTeMbl TPyOOIpOBOIOB B
Renga. Bribop copramenTta Tpyo u

OITK-4.2, TIK(LT)-1.3, TIK(LT)-

4 YcTHbIH ompoc.
OpOCHUTEIILHBIX HacagoK. PazmelieHue 14
3aII0PHO-PETYJIMPOBOYHOM ApMATYPHI.
['unpaBnuyeckuit pacyer U GaraHCUPOBKA

5 opocuteneit B AYIIL. Pacuer Heooxomumoro | OIIK-4.2, ITK(11)-1.3, ITK(LL)- Ve THBLH ONDOC
pacxo/ia BOJbl Ha MOXKApOTYIICHHE 1.4 poc.
MTOMEIICHU I

5 Coznanue cnenuduxarmm cuctem AVII. OIIK-4.2, TIK(11)-1.3, TTK(IT)- Ve THLL OIboc
Coznanue cemericts cuctem AVIIL 1.4 poc.
IIpoekTnpoBanue BomoHanopHoro y3ma, ;g | OIIK-4.2, ITK(11)-1.3, ITK(L)- .

! ncl))z[aqn BI()),Z[BI Ha AVIL b g fi) W ¥ CTHBIH Ompoc,
[IpoexTupoBaHue 3BaKyallUOHHBIX MTyTEH 1
BBIXOJIOB, C YYETOM HOPMATUBHBIX
TpeOOBaHMI K OpraHu3aIuy «I0CTYITHON
Cpeab» NIl MaJTOMOOMIIBHBIX TPYIIIT
Hacesienus - MI'H.

8 |Ha3sHaueHue CBOWCTB 30H IBAKyallMOHHBIX OIK-4.2, HK:{LP_I'S’ Y YceTHBII onpoc.
IyTEN U BBIXOJOB, C YUETOM «IOCTYIHOH '
cpenb» st MI'H. Pacuet Heo6xomumoro
KOJIMYECTBA IBAKYAlIMOHHBIX ITyTEH 1
BbIX0J10B. COo3/1aHHE CEMENCTB 10
HBAKYalIMOHHBIM BBIXOJIAM.
Co3anue Mo3TaXxHOro IUIaHA 3BAKYAllUH B

9 [cooTtBercTBUM ¢ TpeOOBaHUAMU g OIIK-4.2, HKEI?P_:LB’ TK(D- YcTHBINM ompoc.
HOPMAaTHUBHOMN JOKYMEHTAIIUH. )
MoaenupoBaHue pacioI0KEHUS
MH()OPMAIIMOHHBIX HABUTAIIMOHHBIX
AJIEMEHTOB Ha si3bIKe bpaitns ais

10 |oGecneuenust 6e30MacHOTO MPEOBIBAHHS OlK-4.2, HK&P-I& TR YcTHBIN onpoc.
MTI'H B 3nanuu u sBakyanuu. Co3znanue '
CEMENCTB 3HAKOB 0€30MMaCHOCTH U
HaBUTAIIMOHHBIX AJIEMEHTOB bpaiins.
Cos3nanue dyepTexel miaHa dBaKyalyus, J1JIs

11 |xaxnoro 3Ta>§a, B COOTBGTCTBI/II/IyC OIK-4.2, HK:{L(?-I'& TR YcTHBIN onpoc.
tpeboBanusimu 'OCT P 21.101-2020 '
MO/IEJINPOBAHUE CTPOUTETBHBIX
MIPUCTABHBIX JIECOB, moaMocTel, ankepusix | OITK-4.2, ITK(L1)-1.3, ITK(LI)- .

12 JUHUN B COOTBETCTBUU C Tpe6OBaHI/I}Il€II/I Z{.4) W ¥ CTHBI onpoc.
HOPMAaTHBHBIX JOKYMEHTOB.

13 |Coznanue ceMencTB MOAMOCTH, Jieca, U JIp. OI1K-4.2, TIK(11)-1.3 YcTHBIN onpoc.
Pacuera onacHol 30HBI aJICHUS TPy3a IPU
pabote kpana. Co3maHue MOJIEIHN OMMaCHON OI1K-4.2, TIK(L)-1.3, TIK(L1)- o

14 30HBI pabOTHI KPAHOB U OMACHOM 30HBI iLAIl) W ¥ CTHBIH Opoc,
naJIeHUs TPY30B.
CTpyKTypa pacuyeTHO-NIOSICHUTEIbHON

15 |3amuckn PIT3, Tpe6oBanms k opopmirenuro. | OIMK-4.2, ITK(LL)-1.3, ITK(LT)- V CTHBL OIDOC
Yeprexn NO3TAKHOIO IJIaHA IBAKYALUH 110 1.6 poc.
I'OCT P 21.101-2020.

16 IToaroToBKa NMpe3eHTAMH K 3aIINATE OIIK-4.1, OIIK-4.2, ITK(LT)- 3amyira mpoekTa

npoekta, P13, yeprexu.

1.3, IK(LD)-1.4, IK(1])-1.6




7.2. TunioBbIe KOHTPOJIbHBIC 3a/IaHUS UM UHBIE MaTepPHAIIbl TEKYIIIETO KOHTPOJISl YCIIEBAEMOCTH,
HEOOXOUMBIC IJIs OIICHKU 3HAHUH, YMEHHUI U HABBIKOB U (WJIH) OTBITa MPO(PECCHOHAIBHON JIeITeTHhHOCTH,
XapaKTePU3YIOMINX ATAIbl (POPMUPOBAHUS KOMIIETCHIIUI B MIPOIECCE OCBOCHUS TUCIIUTUTMHBI

Jiis mpoBepku chopMUpPOBaHHOCTH HHAUKAaTOpoB Komnerennuii OI1K-4.1, OITK-4.2, ITK(11)-1.3,
MK(IT)-1.4, TTIK(1T)-1.6.

MopnenupoBanue B Nanjcad 1 BBIIIOJHEHUE Pa3/IClOB:

1. cucTeMBl aBTOMATHUYECKOTO TIOKAPOTYIICHHUS;

2. 9BaKyallMOHHBIX MTyTeH U BBIXOJIOB, MTAH/IYCOB, C YIETOM TPEOOBAHHIA «IOCTYITHON CPEABD) IS
MI'H;

3. CHCTEM 3aIlUTHI JIOJICH OT MaIeHUs C BBICOTHI (CTPOUTENBHBIC Jieca, TOJIMOCTH, aHKEPHBIC JIMHUM;
JIOBUTEIHN);

4. MOATAXHOTO IJIaHA IBAKYyaIlMU U3 TIOMEIICHUH 3/1aHNUS,

5. OMacHBIX 30H PaOOTHI KPAHOB U TAJICHUS TPY30B;

6. oopMIICHHE B BUJIE PACUCTHO-TIOSICHUTEIBHOMN 3aMUCKHU, C PUITOKCHHEM YEPTEKEH.

7.3. CucteMa OLICHUBAHUS PE3YJIbTATOB O0YUYEHHS 10 AUCLUILIMHE (MOYIIIO) IIPH MPOBEICHUN TEKYIIETO
KOHTPOJISI YCTIIEBaEMOCTH

Ouenka 3HAHUS:

«OTIUYHOY (3aYTEHO) - CUCTEeMaTU3UPOBAHHEBIE, IITyOOKHE U TTOJIHBIC 3HAHUS TI0 BCEM pa3jeiaM
JTUCIHUTIIUHBI, @ TAK)KE [0 OCHOBHBIM BOITPOCAM, BBIXO/ISIIIMM 32 MIPEACIIbI
y4e0HOM MTPOrpaMMBEI;

- TOYHOE UCTIOJIH30BAHNE HAYYHOU TEPMUHOJIOTUHU, CUCTEMATUYECKH IPAMOTHOE
Y JIOTUYECKU MPABUIILHOE U3JI0’KEHHE OTBETA Ha BOIIPOCHI;

- IOJTHOE U TITyOOKOE YCBOCHHE OCHOBHOM U JIOMIOJIHUTEIILHON JTUTEPATYPHI,
PEeKOMEHIOBAaHHOM paboueil MporpaMMoi 1o JUCHUTUIHHE (MOTYIIIO)

YMEHUS:

- YM€ET OPUEHTUPOBATHCS B TEOPHUAX, KOHIICTIIUAX ¥ HAIPABICHUSIX
JTUCHUTIIUHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY, UCIIOIb3Ysl HAy4YHbIE
JTOCTHKEHHSI IPYTUX AUCIUIUINH

HaBBIKH:

- BBICOKHI YpOBEHBb C(HOPMUPOBAHHOCTHU 3asIBJIEHHBIX B pabouel mporpamme
KOMIICTEHITHIA;

- BJIaJIe€T HaBBIKAMH CAMOCTOSATEIFHO ¥ TBOPUYECKU PEIIaTh CIIOKHBIC
poOJIeMbI M HECTAHIAPTHBIE CUTYAIIUU;

- MPUMEHSIET TEOPETUUCCKME 3HAHUS JIJI1 BHIOOpA METOMKHU BHITIOJIHEHUS
3aJaHUMH;

- TPaMOTHO 0OOCHOBBIBAET X0 PEIICHHUS 3a/1aY;

- 0e3ynpeyHo BJIaJIeeT UHCTPYMEHTApUEeM YIeOHOU TUCIUTIITUHBI, YMEHUE €ro
3¢ PEKTUBHO MCIIOIH30BATH B MOCTAHOBKE HAYYHBIX U MIPAKTUUECKUX 3a]1aY;

- TBOpYECKasi CaMOCTOsITebHasl paboTa Ha
MPaKTUYECKUX/CEMUHAPCKUX/Ta00PaTOPHBIX 3aHITUSAX, AKTUBHO YYaCTBYET B
TPYMIOBBIX 00CYXIEHUSAX, BBICOKUI YPOBEHb KYJIbTYPhl HCIIOTHEHUS 3aaHUA




Ouenka
«XOpOUIO» (3aYTEHO)

3HAHUSA:

- 1OCTaTOYHO MOJIHbIE U CHCTEMATU3UPOBAHHBIE 3HAHUS 110 AUCLUIIIMHE;

- YCBOEHHE OCHOBHOW U JIOTIOJHUTEIBHOM JINTEPATyphl, PEKOMEHI0BAHHON
paboueii TporpaMMoOi IO TUCIUTIIHHE (MOTYITIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATHCS B OCHOBHBIX TEOPUSX, KOHIIENIUAX U HAIIPABICHUAX
JUCUUILIMHBL U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- UCMOJIb3yET HAYYHYIO TEPMUHOJIOTUIO, TUHIBUCTUYECKU U JIOTUYECKU
MPaBWJIbHO U3J1aracT OTBETHI HA BOIIPOCHI, YMEET JIeaTh 000CHOBaHHbBIE
BBIBO/IBI;

- BJIaJIEET UHCTPYMEHTAPUEM 10 JUCUUIUIMHE, YMEHHUE €r0 UCIIOIb30BaTh B
MMOCTAaHOBKE U PELICHUHU HAYYHbIX U TPO(eCcCHOHATbHBIX 3a7a4

HaBbIKU:

- caMOCTOsTeIbHAas paboTa Ha MPAKTUYECKUX 3aHATUAX, YUaCTUE B TPYIMIIOBBIX
00CYKJIEHUSIX, BHICOKHI YPOBEHB KYJIbTYpPbl HCIIOJIHEHUS 3a/IaHUM;

- CpeIHU YpOBEHb CPOPMUPOBAHHOCTHU 3asIBIICHHBIX B paboueil mporpamme
KOMIICTCHITUH;

- 0e3 3aTpyaHEHHUH BBIOUpPAET CTAHIAPTHYIO METOIUKY BBIIIOJIHEHUS 33/IJaHU;
- 000CHOBBIBAET X0/ pelIeHUs 3a/1a4 0e3 3aTpyIHEHUI

Ornenka
«yIIOBJICTBOPUTEIHLHOY
(3auTeHO)

3HAHMS:

- IOCTATOYHBI MUHUMAJIbHBIN 00BEM 3HAHHH 11O JUCITUILINHE;

- YCBOEHHE OCHOBHOM JIUTEPATYypPhl, PEKOMEHIOBAaHHOK paboveil mporpaMMoi;

- UCIIOJIb30BaHUE HAYYHOM TEPMHUHOJIOTMH, CTUIIMCTUYECKOE U JIOTUYECKOE
M3JIOKEHUE OTBETA HAa BOMPOCHI, YMEHHUE JCJIaTh BHIBOJIbI 0€3 CYIIIECTBEHHBIX
OIHO0K

YMEHHUS:

- YMEET OPUCHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLECMIIIUAX U HAIPABICHUAX
M0 JUCLUUIUIMHE U JaBaTh UM OIICHKY;

- BJIaJICCT HHCTPYMECHTApHEM YICOHOM TUCIUTIIINHBI, YMEHHE €r0 UCII0Ih30BaTh
B PEIIEHUY TUMOBBIX 33/1aY;

- yMEEeT NoJ pPYKOBOJICTBOM IPEINOJIABATEIIS PENIATh CTAHAAPTHHIE 3a/1aUn
HaBBIKU:

- paboTa 1moj; pyKOBOJICTBOM IIPENO/IaBaTells Ha MPAKTUUECKUX 3aHATHSIX,
JIOITYCTUMBIA YPOBEHD KYJIbTYPhI UCTIOJIHEHUS 3aJ[aHUI;

- JIOCTATOYHBI MUHUMAJILHBIN YPOBEHBb C(HOPMUPOBAHHOCTH 3asBJICHHBIX B
paboueii mporpaMmme KOMITETCHIIHIA;

- UCTIBITHIBACT 3aTPYAHEHUS TP OOOCHOBAHUU AJITOPUTMA BBITIOHEHUS 3a/1aHU

Ouenka
«HEYJIOBIIETBOPUTEIHHOY
(He 3auTeHO)

3HAHUSA:

- (parmeHTapHbIC 3HAHUS TIO TUCIUTUINHE;

- OTKa3 OT OTBeTa (BBIMOIHEHUS TUCHbMEHHON pabOThI);

- 3HaHHE OTAETbHBIX HCTOYHUKOB, PEKOMEHIOBAaHHBIX paboyeil mporpaMmoi mo
JTUCIUILINHE;

YMEHHS:

- He yM€eT UCIOIb30BaTh HAYYHYIO0 TEPMHUHOJIOTHIO;

- HaJ4ue TpyObIX OmMO0K

HaBBIKU:

- HU3KUH YPOBEHb KYJIbTYPhl UCTIOTHEHHUS 3aIaHUN;

- HU3KUH YpOBEHb C(HOPMHUPOBAHHOCTH 3asBICHHBIX B paboyeil mporpamme
KOMIICTCHITU;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIHHON PabOTHI;

- He MOKET 00OCHOBAThH AITOPUTM BBITIOJTHEHUS 33 JaHUIN

7.4. TeopeTuuecKkre BOIPOCH! U IPAKTHYECKHE 3aJIaHUs ISl TPOBENICHHS IIPOMEKYTOYHOM aTTeCTaluu
o0y4aromumxcs, HeoOXOIUMBIE JJIsl OLICHKU 3HAHUI, YMEHUH M HABBIKOB U (MJIM) OTBITA MPO(GECCUOHATBEHOM
JeSTebHOCTH, XapaKTePU3YIOIIUX 3TaIlbl (OPMUPOBAHUS KOMIIETCHIIUN B TIPOIIECCE OCBOCHHUS
00pa3zoBaTeNbHON POTPAMMBI




7.4.1. TeopeTnueckre BOMPOCHI JIJIs1 TPOBEICHUSI POMEKYTOYHOM aTTECTAIMHA 00YUYaIOIUXCS
Teopernueckre BOMPOCH IJIsi TPOBEICHUS TPOMEKYTOUHOM aTTECTAlMK 00YyJaIOIIUXCs

[IpoMexyTOUHBII KOHTPOJIb IPOBOAUTCS MO OKOHUYAHUHU U3YUEHUS AUCLMILIMHBI B BUJE 3a4€Ta .
[TpoMexyTOUHBII KOHTPOJIb MO JUCHMILTUHE MPOBOJUTCS Ha KOMIIBIOTEPE B ayAUTOPUH, B (hopme

WHMBUIYAJILHOTO BBITOJIHEHUS ITPAKTUYECKOT'O TUIIOBOI'O KOHTPOJIBHOTO 33 JaHUs.
Tewmbr 3aganuit mo moaenupoBanuio B NanoCAD:
1. cUCTEeMBI aBTOMATHYECKOTO TIOXKAPOTYIICHHS;

2. 3BaKyallMOHHBIX ITyTeH U BBIXOJIOB, MAH/IYCOB, C YYETOM TPEeOOBAHUM «IOCTYITHOM cpeab» s

MI'H;

3. cuCTeM 3allIHThI J'IIOI[Cﬁ OT INaJACHUs C BBICOTHI (CTpOI/ITeJ'IBHHe Jeca, MoAMOCTHU, aHKCPHBIC JIMHUH,

JIOBUTEIH ),
4. OATaXXHOTO TUTAHA 3BAKYallMH U3 TIOMEIICHUH 3/1aHuUs;
5. onmacHbIX 30H pabOTHI KPAaHOB U MAJICHUS TPY30B;

6. opopmIIeHHE B BUJIE PACUETHO-TIOSCHUTEIBHOMN 3aMIUCKHU, C IPUIIOKEHUEM YEPTEKEH.

7.4.2. IlpakTrueckue 3aaHus IS MPOBEACHUS IPOMEKYTOUHOM aTTecTalui 00yJaronuxcs

mozemupoBanre B NanOCAD wu BbITTOTHEHHE pa3/CiioB:
1. cUCTeMBI aBTOMAaTHYECKOTO IMOXKAPOTYIIICHHUS,

2. 3BaKyallMOHHBIX MTyTeH U BBIXOJIOB, MAH/IYCOB, C YYETOM TPeOOBAHUM «IOCTYITHOMN CpeabD» Ui

MTH;

3. cucrem 3allIUThI J'IIOI[GI71 OT MaJgcHusA C BbICOTHI (CTpOI/ITeJ'IBHBIe Jeca, IoJAMOCTH, aHKCPHBIC JIMHUU

JIOBUTEIH ),
4. OATAXXHOTO TUTAHA 3BAKYaIlMH U3 TIOMEIICHUH 3/1aHuUs;
5. onmacHbIX 30H pabOThI KPAHOB U MAJICHUS TPY30B;

6. O(bOpMJ'IeHI/Ie B BUJC pvaeTHO-HOHCHHTeHBHOﬁ 3allMCKH, C IIPUITIOKCHNCM ‘lepTe)Keﬁ.

7.4.3. IlpumMepHbIe TEMBI KypcoBO paboThI (MpoekTa) (Ipyu HaJTHYUH)
KypcoBbie nmpoekTs (padoThl) y4eOHBIM TIIAHOM HE MPEAYCMOTPEHBI

7.5. MeTtonudeckue MaTepuallbl, ONPEAEIIAIOIINAE IPOLEAYPbl OLICHUBAHNS 3HAHUN, YMEHUN, HABBIKOB U
(unM) ombITa NPOQPECCUOHANBHOM IEATENbHOCTH, XapaKTepU3yIOLUe 3Tarbl POPMUPOBAHUS KOMITETEHIIUH
IIpouenypa npoBeneHNs MPOMEXYTOUYHOM aTTeCTalluU M TEKYILEr0 KOHTPOJIS YCIEBAEMOCTH
perlaMeHTUPYEeTCsl JIOKAIbHBIM HOPMAaTUBHBIM aKTOM, ONPEAEIISIONINM HOPSIOK OpraHu3aluy 1
IPOBE/IEHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUHOM aTTeCTallMy 00yJaroIuXcs.
[Iponentypa orieHnBaHust GOPMHUPOBAHUS KOMIIETEHIIUI MIPU MPOBEJCHUS TEKYIIIETO KOHTPOIIS

npuBeneHsl B 11.7.3. [IpomexxyTouHas artecTaius Mo JUCHUILTUHE B opMe 3aUeTa.

3auer IMPOBOAUTCA Ha KOMIIBIOTCPEC B (I)opMe HHAUBHUAYAJIIbHOT'O BBIMMOJHCHUA ITPAKTHYCCKOTO
THUIIOBOT'O KOHTPOJILHOTO 3a/IaHUA O6yLIaI-OH_II/IMI/IC$I Ha BOIIPOCHI K 3a4UCTy /HpaKTI/I‘{CCKI/Ie 3aJaHUA.

7.6. Kputepuu onieHuBaHus chOpMHUPOBAHHOCTH KOMIIETSHIIUN MTPH MIPOBEICHUH MPOMEKYTOUHON

aTTeCcTaluu
YpoBeHL OCBOSHUS U OIIEHKA
Kprepum Ornenka OueHka
«HEYJIOBJICTBOPUTEIb | «yIOBICTBOPUTENBH [ OeHKa «XOpOomo» O1eHKa «OTIAYHO
OLICHUBAHUS
HO» o»
«HE 3a4TEHOY «3a4TEHO»




YpoBEeHb OCBOCHUS

YPpOBEHb OCBOCHUS

YpoBeHb OCBOCHUS

YPpOBEHb OCBOCHUS

KOMIIETCHITHH KOMIIETCHITNH KOMITETEHITHH KOMIIETCHITHH
«HEIOCTATOYHBIN». «IIOPOTOBBIN». «IIPOABUHYTBIN. «BBICOKHI».
Kommerenun He Kommerenmn Kommerenun Kommerennuu
c(hOpMHUPOBAHBI. c(hOpMHUPOBAHBI. c(hopMUPOBaHBI. c(hOpMHUPOBAHBI.
3HaHusg oTcyTcTBYIOT, |  ChopMHUpOBaHBI 3HaHus OOIIMPHBIE, 3HaHus
YMEHHMsSI U HaBbIKU He | 0a30BbIe CTPYKTYPHI | CHCTEMHbIE. YMEHHUSI | apryMEHTUPOBAaHHBIE,
chopMHUPOBAHBI 3HAHUNA. Y MEHHS HOCAT BCECTOPOHHHUE. Y MEHHUS
(dbparMeHTapHbI U PENpOAYKTUBHBIN YCIICIITHO
HOCSIT Xapakrep, MPUMEHSIFOTCS K
PEnpOAYKTUBHBII MPUMEHSIFOTCS K PEILICHUIO KaK
Xapakrep. PEIIEHUIO TUTTOBBIX TUIIOBBIX, TaK U
HemoHcTpupyercs 3a/laHuH. HECTaH/IaPTHBIX
HU3KHUI YPOBEHb JleMoHCTpUpYyeTCS | TBOPYECKUX 33/JaHUU.
CaMOCTOSITENIbHOCTH JIOCTaTOYHBIH JlemoHCTpUpyeTcs
MIPAKTUYECKOTO YpOBEHb BBICOKHI YpOBEHb
HaBBIKA. CaMOCTOSITENIbHOCTH | CaMOCTOSITEIbHOCTH,
YCTONYHUBOTO BBICOKAsl aJallTUBHOCTD
MPAKTUYECKOTO | IPaKTUYECKOTO HaBbIKA
HaBBIKA.
OO0yuaromuiics OOyuaromuiics OO6yuarommiics OO6yuarommiics
JIEMOHCTPHPYET: JIEMOHCTPHPYET: JIEMOHCTPHUPYET: JEMOHCTPHPYET:
-CYIICCTBCHHBIE -3HAHUS -3HAHUE U -r1y0oKwue,
POOEITBI B 3HAHUSX TEOPETUIECKOTO IOHMMAaHUE BCECTOPOHHHE U
y4eOHOro MaTepuana; MaTrepuania; OCHOBHBIX BOIIPOCOB | apryMEHTHPOBAHHBIC
-IOTTYCKAIOTCS -HETIOJTHBIC OTBETHI | KOHTPOJIUPYEMOTO | 3HAHUS MPOTPAMMHOTO
MIPUHIAITHATEHBIC HA OCHOBHBIC o0beMa MaTepuaia;
OITMOKY TIPH OTBETE | BOMPOCHI, OLTUOKHU B MIPOTrPAMMHOTO -II0JTHOE TIOHUMaHUE
Ha OCHOBHBIC OTBETE, MaTepuana, CYITHOCTH U
BOIIPOCHI OMIIETA, HEJIOCTaTOYHOE - 3HAHUSA B3aMMOCBSI3H
OTCYTCTBYET 3HAHUE U MTOHNMAaHUE TEOPETUIECKOTO paccMaTpuBaEeMBbIX
MMOHUMAaHHE CYITHOCTH MaTtepuaa MIPOIIECCOB U SIBJICHUH,
OCHOBHBIX TTOHITHIA 1 H3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
KaTeropHii; BOITIPOCOB; YCTaHABIIMBATh U | OCHOBHBIX ITOHSTHH, B
-HCTIOHUMAaHHE -HCYBEPCHHBIC U OOBSCHATH CBSA3b | paMKax 00CYXKIaeMBIX
SHAHHUS CYIITHOCTH HETOYHBIC OTBETHI | IPAKTUKU U TCOPHH, 3aJIaHuH;
JIOTIOJTHUTEIBHBIX | HA IOMOJTHUTENbHBIE BBISIBIISITH -CIIOCOOHOCTD
BOIIPOCOB B paMKax BOIPOCHI. IPOTUBOpPEYHS, YCTaHABIIUBAThH U
3a/iaHuil ounera. POOJIEeMBI U OOBSCHSTH CBSI3b
TEHCHIINH MPAKTUKU U TEOPHH,
pa3BUTHS; -IOTUYECKU
-IIpaBUIBHBIC U nocleI0BaTeNbHbIE,
KOHKpeTHbIE, 0e3 COJIEp>KaTENbHEIE,
rpyObIX OIMHOOK, KOHKPETHbIE U
OTBETHI Ha HCYEPIBIBAIOIINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJIaHUS
BOTIPOCHL. ouera, a TakKe

JOIIOJIHUTCIIBHBIC
BOIIPOCHI
9K3aMCHAaTopa.




[Ipu BbIMONIHEHUH OOyyvarommiics OO6yuarommiics OO0yyaromumiics
MPaKTUYECKOTO BBIIIOTHHII BBIIOJTHUIT MPaBWJILHO BBITTOJTHUII
3a7aHus Ouiera MPaKTHUYECKOE MPaKTUYECKOE MPaKTUYECKOE 3a/IaHHE
oOyyJaroruiics 3a7aHue ouera ¢ 3aJaHue OmieTa ¢ omnera. [Toxazan

MPOJAEMOHCTPUPOBAJT | CYIIECTBEHHBIMHU HeOOJIBIIIUMU OTJINYHBIC YMEHUS B
HEJOCTAaTOYHBIN HETOYHOCTSIMH. HETOYHOCTSIMH. paMKax OCBOCHHOT'O
YpPOBEHb YMEHUH. Jonyckarores [Tokazan xopomme | ydeOHOro MaTepuaa.
[IpakTnueckue OIINOKH B YMEHHS B paMKax Pemraer
3aJlaHus HE COZICp’)KaHUU OTBETA OCBOCHHOT'O MPEeJI0KEHHBIE
BBITTOJTHEHBI 1 pelIeHun y4eOHOT0 MPAKTUYECKUE 3aJIaHUS
YMEHHUS OO6yuaromuiicst He MPAKTUYECKUX Marepuaa. 0e3 oIHnooK
OTBEYAET HA BOMPOCHI 3aJIaHNH. [IpennoxxeHubie OTBeTHII Ha BCE
ounera npu IIpu oTBeTax Ha MPAKTUYECKHUE JIOTIOJTHUTEIIbHEIC
JIOTIOJTHUTEIIBHBIX JIONIOJTHUTEIbHBIC | 3aJaHus PEUIEHBI C BOIIPOCHI.
HaBOJSAIIUX BOIIpOCcax BOITPOCHI OBLIIO HeOOJIBIIUMU
MpernojiaBaTes. JIONYIIIEHO MHOTO HETOYHOCTSIMH.
HETOYHOCTEHA. OTBeTniI Ha
OOIBIIMHCTBO
JIOTIOJTHHUTEIILHBIX
BOIIPOCOB.
He moxet BoIOpaTh HcneiThiBaeT be3s 3aTpynHenuii [Ipumensier
METOJIUKY 3aTPYIHEHHS 10 BBIOHpaeT TEOPETUYCCKHEC 3HAHUS
BBIIIOJITHCHUS BBIOOPY METOJIMKH CTaH/IAPTHYIO JUTSI BBLIOOpA METOAUKH
3aJIaHuH. BBIIIOJTHECHUS METOJIUKY BBIIIOJTHEHMS 3aJaHUI.
Jlomyckaet rpyObie 3aJlaHul. BBIIIOJIHCHHS He momyckaet ommbok
OIIMOKH MPH JlomyckaeT ommOKu 3aJaHMI. IIPY BBITTOJTHCHUH
BBIIIOJTHEHHH P BbINOJHEHUN | JlomyckaeT ommoKu 3aJaHHM.
3aJaHUM, 3aJaHNH, P BBITTOJIHCHUUT CaMOoCTOSITENILHO
HapyLIAIOIINUE JIOTUKY | HApYIIEHUS JTOTUKHU 3aJ]aHu, HE aHATN3UPYET
pelIeHHs 3a/1a4. peIIeHHs 3a1a4. Hapyuiaroue pe3yJabTaThI
BJIAJICHHE Henaer HcnbiTeiBaeT JIOTUKY PEIICHUS | BBINOJHEHUS 3a/1aHUM.
HABBIKAMH HEKOPPEKTHBIE 3aTPYIHEHHUS C 3aJa4 I'pamoTHO
BBIBOJIEL. dbopmynupoBanuem | Jlenaetr KOPpEeKTHBIE |  OOOCHOBBIBAET XOJ
He moxer KOPPEKTHBIX BBIBOJIEI ITO perieHus 3aaad.
000CHOBATh BBIBOJIOB. pe3yabTaram
aJITOPUTM HcnoeITEIBaeT pelIeHus 3a/1aun.
BBIIIOJTHCHUS 3arpyaHeHus ipu | OGOCHOBBIBACT X0/
3aJlaHuH. 000CHOBAaHHH penieHus 3aaa4 6e3
aJIropuT™Ma 3aTpyAHEHUH.
BBIIOJTHEHHUS
3aJaHuM.

OlIeHKa 10 TUCIUTIINHE 3aBUCUT OT YPOBHS C(POPMUPOBAHHOCTH KOMIIETEHIINM, 3aKPEINICHHBIX 3a
JTUCIUTIINHOM, U TIPEACTABIISIET COO0M cpeHee apu(MEeTHUECKOE OT BBICTABIICHHBIX OIICHOK 10 OTJICIbHBIM
pe3ynbTaTam oOydeHHs (3HAHUs, YMEHHS, BJIa/ICHHEC HaBbIKAMU ).

OlIeHKa «OTJIMYHO»/«3a4TEHO» BBICTABJISETCS, €CIIU CpeiHee apu(METHIECKOe HaXOIUTCS B
uHTepBaie ot 4,5 no 5,0.

OlLIeHKa «XOPOIIIOY»/«3a4TEHOY BBICTABIISCTCS, €CIIU CpeIHee apru(METHISCKOS HAaXOIUTCS B
uHTEepBaie ot 3,5 no 4.,4.

OlIeHKa «yI0BJICTBOPUTEIHHOY/«3aUTEHOY» BBICTABIIACTCS, €CIIU CPEeIHEE apU(PMETHICCKOE
HaXOJUTCS B MHTEpBaJe oT 2,5 110 3,4.

OreHKa «HEYIOBJIETBOPUTEIILHOY/ «HE 3aUTEHO» BBICTABIISIETCS, €CIIH CpeliHee apudmMeTHieckoe
HaxoauTcs B uHTepBaiie ot 0 1o 2,4.




8. YueOHO-MeTOAMYECKOE M MATEPHUATIBbHO-TEXHUYECKOE o0ecneuyeHue TUCHUILINHBI (MO1YJIs1)
8.1. IlepeueHb OCHOBHOM M JOTIOJHUTEIBHOM JIUTEPATYPhI, HEOOXOIUMOM /I OCBOCHUS AUCITUTUTHHBI
(Moyist)

KommuecTBo
AK3EMILISIPOB/AIIEKTP
oHHBIN anpec ObC

Ne ABTOp, Ha3BaHUE, MECTO U3AHUS, U3/1aTEIILCTBO, TOJ U3JaHUs y4eOHOW 1
n/n y4eOHO-METOJMUECKON JTUTEPATYPHI

OcHOBHAS JJUTEPATYPA

Tanamnos B. B., Texaomnorust BIM: cyts 1 ocoOeHHOCTH BHEIPEHUS

! nH(hopManmoHHoro moaenuposanus 3nannii, M.: JIMK Ilpecc, 2015 70
9 Tanamnos B. B., Ocxossl BIM. Beenenue B nHGOpPMaHOHHOE https://www.iprbooks
moaenupoBanue 3nanuii, Capatos: [IpodobpasoBanue, 2022 hop.ru/125394.html

OOyuaromuecs U3 yuciia uHBAIHI0B U Ul ¢ OB3 obecrieunBarOTCs MeYaTHBIMU U (HITH)
AJIEKTPOHHBIMU 00Pa30BaTEIBLHBIMU pecypcaMu B (hopMax, alaTUPOBAHHBIX K OTPAHHYCHUSM UX
3/10pOBBS.

8.2. [lepeuenp pecypcoB HHGOPMAIMOHHO-TEICKOMMYHUKAIMOHHOM ceTH «IHTepHeT», HeOOXOMMBIX ISt
OCBOEHUS AUCLUIIUHBI (MOTYJIs)

HaumenoBanue pecypca cetu «MHTEpHET DJIeKTPOHHBII aipec pecypca
OmnuaiiH-kypebl Stepik https://stepik.org
Revit. Ypoku u o0yueHue https://3d-bim.ru

8.3. [lepeueHb coBpeMEHHBIX MPOPECCHOHATBHBIX 0a3 JaHHBIX U MH()OPMALMOHHBIX CIIPABOYHBIX CHCTEM

HaumenoBanue DneKTpOHHBIN ajpec pecypca

Hayunas snekTpoHHas

Hayunas snexkrponnas 6ubnuoreka eELIBRARY.RU 6ubmmorexa eLIBRARY RU

DNEKTPOHHO-O0MOIMoTeyHas cructeMa usnartenbersa ' IPRsmart" http://www.iprbookshop.ru/
HNudpopmanmnonno-npaBoas 6a3a nanabix Kogeke 235://gawdata'Ian'Spbgasu'rU/d
WNudopmannonHo-npaBosast cuctema KoHcynbrant Wlaw.lan.spbgasu.ru\Consultant
patt P Y Plus ADM
\\law.lan.spbgasu.ru\GarantClie
NudopmanmonHo-npaBoBas cucrema ['apaHT nt

8.4. [lepeuenb MHGOPMAITMOHHBIX TEXHOJIOTHIA, UCTIOIB3YEMbIX MPU OCYIECTBICHUH 00pa30BaATEILHOTO
mpoliecca 1o AUCHUIUINHE, BKII0Yas epedeHb JTUIEH3MOHHOTO U CBOOOIHO PaclpoCTPaHIEMOT0O
MPOrPaMMHOTO 0OecTIeueHUs

Crioco6 pacmpocTpaHeHus
HanmenoBanue (JTMIIEH3MOHHOE MM CBOOOIHO
pacrpocTpaHsieMoe)

Ceptuduxat Ne J[JI-19-00073 ot

Renga 23.05.19 T

NanoCAD (3D, Mexanmuka, Pactp, CITJIC, Tonormian) Ceptudukart ¢ 14.09.2022

8.5. MarepuanbHO-TEXHUYECKOE 00€CTIeUeHNE TUCIIUTUTAHBI
CaeneHust 00 OCHAIIEHHOCTH Y4EOHBIX ayIMTOPUN U TOMEIICHH ISl CAMOCTOSITEIbHON pabOThI

HaumenoBaHue y‘-ICGHBIX ay,[II/ITOpI/II‘;I )51 OCHaIJ_ICHHOCTB O60py,Z[OBaHI/ICM N TEXHUYCCKUMU
MMOMENICHUH IS CaMOCTOSTEILHOM pa6OTBI cpeacrBaMu 06y‘{eHI/I$I

13. YuebHble ayAUTOPHUH [T IPOBEICHUS
MPAKTUYECKUX 3aHSATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BHITIOJTHEHHS KypCOBBIX paboT),
TPYIIOBBIX U WHAWNBUAYAIbHBIX KOHCYIbTAIUH,
TEKYIIETO0 KOHTPOJIS U MPOMEKYTOUHOMN
aTTecTaluu

KoMmmuiekT MynbTUMeIuiHOTr0 000py10BaHUS
(TepcoHaIbHBINA KOMITBIOTEP, MYJIbTUMEUITHBIN
MIPOEKTOP, FKPaH, ayJIn0-CUCTEMA), TOCKA, KOMILJIEKT
y4aeOHOI MeOenH, MOAKITI0UEeHNE K KOMITBIOTEPHOM
cetu CII6I'ACY, Bbixoa B HTEepHET.




[Tomernenue A1 caMOCTOSATEIBLHON pabOTHI
(untanbHbBIN 3271 OMOMMOTEKH, aya. 217): TIK-23 mr., B
T.9. 1 mrr.- IIK mst murg ¢ OB3 (cuctemubiid 010K,

13. TTomemeHus A7 CaMOCTOSTENHHOM padOThI MOHUTOD, KJIaBHATypa, MBIIIb) C MOJKIIOYCHHEM K
cetu «HTepHeT» U o0ecrieueHreM JA0CTyma B
ANEKTPOHHYIO HH(DOPMALIMOHHO-00pa30BaTEIbHYIO
cpeny CIIOI'ACY.

st uaBamunoB u i ¢ OB3 obecrneynBaroTCs CrICIUAILHBIC YCIIOBUS IS TTOTYUeHUS
00pa30BaHMs B COOTBETCTBHUHU C TPEOOBAHUSIMH HOPMATUBHO-TIPABOBBIX JJOKYMEHTOB.
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