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JK3amMeH 1 cemectp - 0,5 yaca;
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Bcero - 0,8 yaca
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI OMCUHMINJIMHBI:

saBisieTcs:  (OpPMHPOBAaHWE 3HAHWW W YMEHUW B 00JacTH

IPOCKTHPOBAHUS MPOTOYHBIX YaCTEH M KOHCTPYKIMUA THIPOTYPOMHBI, 00ECTIEUMBAIONINX BBIMOITHEHUE
TpeOOBaHUI HA/IEKHOCTHU U SHEpreTudeckor 3¢ (HEeKTUBHOCTH B HATYPHBIX YCIOBUSAX dKCIUTyatanuu [0V .

33[[3‘11/1 AUCHHUIIIMHBI

- IO3HAKOMUTb 00Y4YaIOLIUXCSl C OCHOBAaMM pabouero npouecca, yCciaoBUsAMH 000U U
MOJICIIMPOBAHMS PEAKTUBHBIX M aKTUBHBIX TUAPOTYPOUH;
- HAy4YUTh [IEPECUNTHIBATh OCHOBHbIE pa0OUYNe SHEPreTHYeCKUe NapaMeTpbl MOJEIbHBIX
THIPOTYpOMH HA UX HATYPHBIE IPOTOTHUIIBI M CTPOUTH JJISl HUX 3KCILTyaTallMOHHBIE XapaKTePUCTUKY;
- HAy4YUTbh BBIOUPATh THAPOTYPOUHBI C YYETOM COBOKYITHOCTH MX OCHOBHBIX IOKa3aTesein
KauyecTBa, /Ul KOHKpeTHbIX ['OC;
- HAy4YMTb BBIOUPATh U pa3padbaThiBaTh KOHCTPYKLUHU PALIMOHAIBHBIX CUJIOBBIX CXEM IIPUBOJIOB
MEXaHHU3MOB [I0OBOPOTA JIONIATOK HAIMPABIIAIOLIETO anmapara 1 Jonactei pabodero komneca

TUAPOTYPOUHBI;

- Hay4uTh pa3padaThiBaTh KOHCTPYKIIUU THAPOTYPOHH C UCTIOIB30BAHUEM COBPEMEHHBIX
PaCYETHO-TEOPETUYECKUX METOA0B pacueTa U NePEAOBbIX POU3BOICTBEHHBIX TEXHOJIOIUM.

CDOpMI/IpyeMLIC y o6yqafomeroc>1 KOMIICTCHIMHU U 3allJTAaHUPOBAHHLIC PE3yJibTaTbl Oﬁy‘IEHHﬂ 10
JUCHUIITIMHE, COOTHCCCHHBIC C HHANKATOPAMHU JOCTUKCHUA KOMIIeTEeHIIMIi:

Koa n HanmMeHoBaHue
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHIMKATOPA T0CTHKEHHS
KOMIIETEeHIIUH

3amiaHNpPOBaHHbIE Pe3yJbTAThI 00yUeHHus

ITK-3 CrnocoOHOCTE
HCIIOJIb30BaTh 3HAHHE
TEOPETUYECKHX OCHOB
pabouux mpoIEeccoB B
SHEPreTUYEeCKUX MAaIllMHAX,
anmaparax M yCTaHOBKax
MIPU IPOSKTUPOBAHHUH
00BEKTOB
npodeccuoHanbHOM
JIEATEIbHOCTH

N JI-1nk-3 Ucnonb3yet
TEOPETUYECKHE OCHOBBI
pabouux MpoIECcCOB B
HHEPTreTUYECKUX MaIINHAX,
amnrmaparax M yCTaHOBKax IpHU
MIPOCKTUPOBAHUHU OOBEKTOB
npodeccuoHaNbHOM
JEeSITeTTHHOCTH MOBBIIICHHON
3¢ (HeKTUBHOCTH

3HATH:
- YCIIOBUSI MOJICTUPOBAHUS TUAPOTYPOUH U
METO/1a IIepecyeTa OCHOBHBIX
XapaKTePUCTHK MOJIEIbHBIX THAPOTYPOUH
Ha UX HAaTYpPHBIEC IPOTOTHUIIHI;

- OCHOBBI paboyero mporecca
TUAPOTYPOUH U UX OTACIBHBIX pabOdmX
OpTraHoOB;

- OCHOBBI pabouero npouecca 0OpaTUMBbIX
TUAPOMAIINH;

- COBPEMEHHBIE KOHCTPYKIIUU PEAKTUBHBIX
Y aKTUBHBIX THJIPOTYpPOHH, a TaKxKe
B3aMMOJICHCTBHE UX OTAEIbHBIX
AJIEMEHTOB U Y3JIOB;;

- OCHOBHbIE HCTOYHHUKHU HAY4HO-
TEXHUYECKON HH(POPMAIIIH 110
TUIPOTYpOUHAM.

YMETB:
- lenaTb 000CHOBAHHBIN BHIOOP OCHOBHBIX

pacYeTHBIX TApPaMETPOB U BHITIOJTHHUTH
THJIPOMEXaHUYECKHA pacueT MPOTOYHBIX
yacTel pabounux OpraHoB I'HJIPOTYpOUHBL;
- Ienath 000CHOBAHHBIN BBIOOD
THIPOTYPOUH HA 3aJIaHHBIC TTAPAMETPBI
koHkpeTHOU ['DC (110 COBOKYNMHOCTH
MoKa3arelie KayecTna 1
paboTocrnocoOHOCTH);

- BBITIOJTHATH TIEPECUYET OMBITHBIX
XapaKTePUCTHK MOJIEIBHOMN




Koa u HaumeHoBaHue
KOMIIETCHIINH

Koa u HaumeHoBaHMe
HHAUKATOpa JOCTHKCHUSA
KOMIICTCHIIUHA

3amiaHupoBaHHbIE Pe3YabTATHI 00yYeHUsI

TUAPOTYPOUHBI, COOJIIOIas YCIOBUS
mo100usl, Ha €€ HATyPHBIA MPOTOTHIT,

- IeNaTh BHIOOD palioHaIbHON CHIIOBOM
CXEMBI ITPUBO/IA MEXaHU3Ma ITOBOPOTA
jonacreit pabouero Koseca U pa3padoTaTh
€ro KOHCTPYKIIHIO, YBSI3aB €T0 C
KOHCTPYKLHEH TOBOPOTHO-JIOMACTHOTO
KOJIECa OCEBOU U IMarOHAIIbHBIX
TUAPOTYPOUH;

- IeNaTh BEIOOP pariioHaIbHON CHIIOBOM
CXeMbl IPUBOJIa MEXaHU3Ma ITOBOPOTA
JIOTIATOK HATPABJISIFOIETO arnapara
THIPOTYpOUHBI U pa3paboTaTh €ro
KOHCTPYKLHIO;

- aHaIM3UPOBaTh paboune
XapaKTePUCTHKHU M OICHUBATH MX
TEXHUYECKHUE PEe3yIbTaThl IPH JUTUTEIHHON
AKCILTyaTalui TUAPOTYPOUHBI;

- BBITIOJIHSATH PacyeT U CAeNaTh
000CHOBAHHBII1 BBIOOP OCHOBHBIX
KOHCTPYKTUBHBIX MTapaMETPOB OTAETbHBIX
Y3JI0B U JeTallell KOHCTPYKIUHU
THIPOTYPOUHBL;

- UCTIOJIH30BATh COBPEMEHHBIEC TEXHOJIOTHU
MIPOEKTUPOBAHUS TSI pa3paboTKu
KOHKYPEHTOCTIOCOOHBIX THAPOTYPOHH.

2. MECTO JUCIUILIVHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

JucuurniauHa OTHOCUTCA K OCHOBHOM TpodeccHoHambHOM 00pa3oBaTeIbHOM MporpaMme
HccnenoBanre M MpOEKTUPOBAHUE aBTOMATHU3WPOBAHHBIX THAPABIUYECKUX U MHEBMATUYECKUX CUCTEM,

MamuH u arperatroB (maimee — OIIOII),

HampasiieHuss noarotosku 13.04.03 DOuepreruyeckoe

MalllMHOCTPOEHHE, YPOBEHb 00pa30BaHUs: BbIcIIee 00pa30BaHUE - MarucTpaTypa.

basupyercs Ha ypoBHe BbIclIero oOpa3oBanus (0akaiaBpuaT, ClIEHUAINTET).

Pe3ynbpTarsl 00y4eHus, MojrydeHHbIE TP OCBOEHUH JTUCIUIUIMHBI, HEOOXOIUMBI TIPU BBIITOJTHEHUN
BBIMTYCKHOM KBaJTU(UKALMOHHON PabOTHI.




3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpPyJI0eMKOCTh JUCIUTUTMHBI COCTABIISIET 7 3a4€THBIX €IUHMII, 252 Jaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl § 5| e ™ S op
Ne JTUCIUTUTAHBL/ (D OPMBI g 2|8 OHTaKTHAA paboTa CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAIH 8 g | © |Jlex | Jlab | Ip A cemectpe | ATTECTALMH
o KITP 'K HKKIT | TK p /KOHTPOIH
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 AKTUBHBIC 18 1 2 - 4 - - - - - 12 - CamocmoamensHoe usyuenue
THAPOTYPOHHBL meopemuueckozo mamepuana: N3ydenne
Pabounii mporuecc JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
aKTUBHOU JIBYXKpaTHOM " AKTUBHBIC TUAPOTYPOUHBL. Pabounii mporecc
THIPOTYpPOHHBI AKTHBHOMW JIByXKPaTHOH I'MAPOTYPOHHBL."
11 AKTUBHBIC 18 2 - 4 - - - - - 12 - IlodzomogKa K npaKmuu4ecKum 3aHAMUAM:
TUAPOTYPOUHEI. W3ydenne maTepuana no paszaeny "AKTUBHBIE

Pabounit mpomecc
AKTHBHOM IBYXKPaTHOMN
THUIPOTYPOUHBI

THAPOTYpOUHEL. Pabounii mpomecc aKTHBHOM
JIByXKPAaTHOW THAPOTYPOHHEL " IIOATOTOBKA K
BBINOJIHEHHIO 33JaHUH Ha IPAKTHYECKUX
3aHATUAX

Ilodzomoeka Kypcosoit padomui: Kypcoas
paboTa npezacTaBiIeHa B BHJE KPYITHOM 3a1aun
o yueOHOMY Keicy, OXBaThIBaIOIIEH
HECKOJIBKO PACYETHBIX BOIIPOCOB U BEIOOD
BapHaHTa IIPOEKTHOTo perreHus. [Ipumep
3ajaHMA: 0J00p MPOEKTHRIX MaTEPHUANIOB.
BBINOJIHEHHE ICKU3a KOHCTPYKIIUHU, pacueT
Harpy3oK Ha JIOTIacTAX pabovero Koyeca, pacyer
MOTPEOHOTO YCHUIIHS CEPBOMOTOpa paboyero
KoJleca, BBINOJHEHHE COOPOYHOTO YepTeKa
pabodero xoseca, pacueT Harpy3oK Ha
JIOTIaTKaX HaMpaBIISIOLIETO anmnapara i pacueT
YCHIIUS CEpBOMOTOpA, pa3paboTka
HaTPaBJIIONIETO MTOIIMITHUKA THAPOTYPOUHEL,
odopMmieHne rpadUIeCcKor YaCTH U PacueTHO-
NOSICHUTEJIbHOM 3aIIUCKU

ITodzomoeka K meKkyuiemy KOHmpouo:
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[ToBTOpEHNe MaTepuaa Mo paszaety
" AKTHBHBIE THIPOTYpOUHBI. Pabounii mponecc
AKTHBHOW JIByXKPaTHOH I'MAPOTYPOHHBL"

AXTHBHEIE
TUIPOTYPOUHEI.
Pabounit mpomecc
aKTUBHOM KOBIIIOBOI
TUIPOTYPOUHBI

18

12

ITodzomogKa K mexyuiemy KOHmpouio:
IToBTOpEHNE MaTepuana Mo pasaety

" AKTHBHBIE TUAPOTYpOHMHEL. Pabounii mporecc
aKTUBHOU KOBIIOBOH THAPOTYpOHHBI"
Ilodzomoeka Kypcosoit pabomui: Kypcopas

2.1

AXKTHBHBIC
TUIPOTYPOUHEI.
Pabounit mpomecc
aKTHUBHOM KOBILIOBOM
THIPOTYpPOHHBI

18

12

paborTa npeAcTaBIeHa B BUAE KPYITHOHN 3a1a91
Mo yaeOHOMY Keiicy, OXBaThIBAIOMIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IIPOEKTHOro perteHus. [Ipumep
3a7aHusl: NOA0Op MPOEKTHBIX MaTepUaIoB.
BBINOJIHEHHE ICKU3a KOHCTPYKIIUHU, pacueT
Harpy3oK Ha JIONacTAx paboyero Koyieca, pacyer
MOTPEOHOTO YCHIIUS CEPBOMOTOPA paboyero
KoJieca, BBIMOJHEHHE COOPOTHOTO YepTeka
pabodero Koneca, pacueT Harpy3oK Ha
JIONaTKaxX HaIPaBIIIONIETo alnapara 1 pacyer
YCHIIHSL CEPBOMOTOPA, pa3padoTKa
HAaIpaBJISIONIETO ITOIINITHAKA THIPOTYPOUHBI,
odopmieHne rpadUIecKor YacTH U PacueTHO-
HOSICHUTEIbHOM 3aIIUCKU

Camocmoamenvroe usyuenue
meopemuyuecko20 mamepuana: Vzyuenue
JIOTIOJTHUTEIHHOTO MaTepraa o pasaery

" AKTUBHBIE THAPOTYpOUHEL. Pabounii mporecc
aKTUBHOU KOBIIOBOH THAPOTYpOHHBI"
I10020mo6Ka K npaKmu4eckum 3auAmuam:
W3ydenue Matepuana no pasaeny "AKTUBHbIE
THApOTYpOUHEL. Pabounii mporecc aKTHBHOM
KOBILOBOW THAPOTYPOHMHBI" MTOArOTOBKA K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHYECKUX
3aHATHIX

H3yuenue mamepuanos 1umepanmypHsix
UCOYHUKOG:

[4], 63-76

OO6parumbie
TUAPOMAIlnHbL

18

12

Iloozomoexa kypcosoui padomoul: Kypcosas
pabora npejcTaBieHa B BUje KPYIHOM 3a/1a4u

6




THPOAKKyMYJIUPYIOLIH
X DIIEKTPHUYECKUX
cranuuii (FADC)

3.1

OO0paTuMebIe
THPOMAIIHHBI
THIPOAKKYMYJIUPYIOLIH
X JNEKTPHUECKUX
cranamwmii (CADC)

18

12

1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IIPOEKTHOro perienus. [Ipumep
3aJaHusL: TOA0O0pP MPOEKTHBIX MaTEPHAIIOB.
BBITIOJTHEHHE 3CKN3a KOHCTPYKIIHH, PAcdeT
Harpy3oK Ha JIOAcTAX pabodero Koyeca, pacyer
MOTPEOHOTO YCHIIHS CEPBOMOTOpPA pabodero
KoJleca, BBIMOJIHEHHE COOPOTHOTO YepTeka
pabodero Koieca, pacueT Harpy3oK Ha
JIoTaTKaX HalpaBJIAIOLIETo amlmnapara i pacueT
YCHUIIHS CEpPBOMOTOpa, pa3paboTka
HAaIpaBJIsIOUIETo IMOIINITHAKA THIPOTYPOUHBI,
odopmiieHHEe TpaGUIECKOi YaCTH U PacUETHO-
HNOSICHUTEJIbHOU 3aIIUCKU

CamocmoamensHoe usyuenue
meopemuyueckozo mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaja Mo pa3feiny
"OOpaTUMBbIe THIPOMAIITHHBI
THAPOAKKYMYJIHUPYIOMINX IEKTPHUECKIX
craumuit (CADC)"

Il0020mo6Ka K npaKmu4eckum 3auAmuam:
W3ydenne Matepuana no pazaeny "ObpaTumbie
THIPOMAIINHBI THAPOAKKYMYIHPYIOLTIX
anextpuyeckux cranimii ('ASC)" noaroroska
K BBITIOJIHEHHIO 33JJaHUH Ha MIPAKTUIECKUX
3aHATHIX

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
IToBTOpEHNe MaTepuaa Mo paszaety
"OOpaTHMBIE THIPOMAITHHEI
THAPOAKKYMYJUPYIOMINX AJIEKTPHUECKUX
cranuit (FADC)"

H3yuenue mamepuanog 1umepamypHsix
UCOYHUKOG:

[5], 402-433

KoHcTpykuuu u
IIPOEKTUPOBAHUE
THIPOTYPOUH.
Koncrpykuus u
IIPOEKTUPOBAHUE

18

12

Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: zyuenue
JIOMOJTHUTENBHOTO MaTepHaa o pas3zeiny
"KoHCTpYKIIMHY ¥ IPOEKTHPOBAHUE
ruapoTypOuH. KoHCTpyKIINS B NpOeKTHpOBaHNE

7




HalpasBJIAIOIIETO
arimapara

HanpaBJIAOLIEro annapara”
I10020mogKa K npaKmuueckum 3auAmMuam:

4.1

Konctpykuuu u
MPOEKTUPOBAHHE
THIPOTYpONH

4.2

Koncrpykuus u

MPOEKTUPOBAHNE

HAaIpaBJIIONIETO
anmapaTa

W3yuenne maTepuana 1o pasaeiny
"KoHCTpYKINHY U IPOEKTHPOBAHUE
ruapoTypOuH. KoHCTpyKIMS 1 MpOEKTHPOBaHKE
HATIPaBJIAIONIETO anmapara’ IOATOTOBKA K
BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
3aHATHAX

Ilodzomoeka Kypcosoit pabomui: Kypcoas
pabora npezacTaBieHa B BUAE KPYIHOH 3a1auu
1o y4eOHOMY KelcCy, OXBaTbIBalOLIEH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IIPOEKTHOro perreHus. [Ipumep
3a7aHusl: HOA0Op MPOEKTHBIX MaTepHasIoB.
BBINOJIHEHHE ICKU3a KOHCTPYKIIMHU, pacueT
Harpy3oK Ha JIOTAcTAX pabovero Koyeca, pacyer
MOTPEOHOTO YCHIIHS CEPBOMOTOpa paboyero
KoJleca, BBIMOJHEHHE COOPOTHOTO YepTeska
pabodero Koneca, pacueT Harpy3oK Ha
JIONaTKaxX HaIPaBIIIONIETo alapara u pacyer
YCHIIHSI CEPBOMOTOPA, pa3padoTKa
HaTpaBJIAIONIETO MMOIIUITHAKA THAPOTYPOUHEL,
odopmieHne rpadUIecKor YacTH U PacueTHO-
HOSICHUTEIbHOM 3aIIUCKU

Ilo020mogKa K meKyuiemy KOHmMpoJio:
IToBTOpEeHue MaTepuana no pasaeny
"KoHcTpyKuny U IPOEKTUPOBAHUE
ruapoTypOuH. KoHCTpyKIMs 1 MpOEKTHpOBaHKe
HalnpasJIAOILEro annapara'

H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:

[3], 1-24

Konctpykuuu u
MIPOEKTHPOBAHUE

paanaibHO-OCEBBIX U
TIOBOPOTHO-JIOMMACTHBIX

paboumx Koyec
THIPOTYPOUH.

18

12

Ilodzomogka K mexkyuiemy KOHmMpOiio:
IToBTOpEeHue MaTepuana 1no pasaeny
"KoHCTpYKIIMH 1 IPOEKTHPOBAHKE PagUaIbHO-
OCEBBIX M IOBOPOTHO-JIOMACTHBIX PA00YHMX
KOJIeC THAPOTYpOUH."

Iloozomoexa kypcosoii padomoul: Kypcosas

5.1

KoHcTpykuuu u

18

12

paboTa npeAcTaBIeHA B BUAE KPYITHOHU 3a1a4u
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MPOEKTUPOBAHHE
panuagbHO-0CEBBIX U
MIOBOPOTHO-JIOIACTHBIX
pabouux Koiec
THUIPOTYPONH

1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro pereHus. [Ipumep
3aJaHusL: TOA0O0pP MPOEKTHBIX MaTEPHAIIOB.
BBITIOJTHEHHE 3CKN3a KOHCTPYKIIHH, PAcdeT
Harpy3oK Ha JIOAcTAX pabodero Koyeca, pacyer
MOTPEOHOTO YCHIIHS CEPBOMOTOpPA pabodero
KoJleca, BBIMOJIHEHHE COOPOTHOTO YepTeka
pabodero Koneca, pacueT Harpy3oK Ha
JIoTaTKaX HalpaBJIAIOLIETo amlmnapara i pacueT
YCUIIUS CEPBOMOTOpA, Pa3paboTKa
HAaIpaBJIsIOUIETo IMOIINITHAKA THIPOTYPOUHBI,
odopmiieHHEe TpaGUIECKOi YaCTH U PacUETHO-
HNOSICHUTEJIbHOU 3aIIUCKU

I10020mogKa K npaKmuueckum 3auAmMuam:
W3ydyenune marepuana 1o paszieiny
"KoHcTpyKuny U IpOEKTUPOBAHUE paTHaAIbHO-
OCEBBIX U IOBOPOTHO-JIONIACTHBIX pa00InX
KoJIec THAPOTYPOHH." TIOATOTOBKA K
BBITIOJTHEHHIO 33/1aHUH Ha MPAKTUIECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuueck02o mamepuana: VIsyaenue
JIONOJTHUTENBHOTO MaTepHaia Mo pa3aeily
"KOHCTpYKIIMH 1 IPOEKTUPOBAHKE PagHaIbHO-
OCEBBIX M TIOBOPOTHO-JIOTIACTHBIX Pab0YINX
KOJIeC TUAPOTYpOUH."

H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOB:

[2], 152-171

6 TToamunmHUKY ¥ Bajbl 18 12
THAPOTYpOUH

6.1 [ToamuUmHUKY U Bajbl 18 12
THAPOTYpOUH

Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
[ToBTOpEHNEe MaTepuaa o pasziery
"TloIIMIHUKY ¥ BBl THAPOTYpOUH"
Iloozomoexa kypcosoui padomoul: Kypcosas
pabora npejicTaBieHa B BUE KPYIHOMU 33241
o yueOHOMY Keicy, OXBaThIBAIOMIEH
HECKOJIbKO PAaCUETHBIX BOIIPOCOB U BBIOOD
BapuaHTa MPOEKTHOro pemenus. [Ipumep
3aJ[aHusl: NOA00p MPOEKTHBIX MaTepUaJIOB.
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BBINOJIHEHHE ICKU3a KOHCTPYKIIUHU, pacueT
Harpy3oK Ha JIONacTAX pabovero Koyeca, pacyer
MOTPEOHOT0 YCHUIIHS CEPBOMOTOpa paboyero
KoJleca, BBINOJIHEHHE COOPOTHOTO YepTeka
pabodero Koneca, pacueT Harpy3oK Ha
JIOMaTKax HaIpaBIAIONIETo alapara u pacyeT
YCHIIHSI CEPBOMOTOPA, pa3paboTKa
HAaIpaBJISIOLIETO MOAMINITHAKA THIPOTYpPOUHBI,
odopmiieHre TpagUIecKOil YaCTH U pacyeTHO-
MOSICHUTENIBHOM 3aIUCKU

Ilodzomogka K npaKmuuecKum 3aHAMUAM:
W3yuenne marepuana no pasueny
"TToAMMITHUKY ¥ BaJIbl TUAPOTYPOUH"
MIOJITOTOBKA K BBIMOJIHEHUIO 3aJaHUN Ha
MPAaKTHYECKUX 3aHATHIX

Camocmoamenvhoe usyuenue
meopemuyueckoz0 mamepuana: Vzyaenne
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"[ToIIIATTHIKY 1 BaJIBI THAPOTYPOUH"
H3yuenue mamepuanog 1umepamypHbix
UCIOYHUKOG:

[1], 353-370

BcnomorarensHoe
obopynoBanue
THIPOTYpOHH

18

12

7.1

BcnomorarensHoe
obopynoBanue
THIPOTYPOHH

18

12

IlodzomogKa K meKyuiemy KOHmMpOoio:
IToBTOpEeHue MaTepuana no pasaeny
"BcrniomorarenbHoe 000py1I0BaHHE
THAPOTYpOUH"

Ilodzomoska Kypcosoit padomul: Kypcopas
paboTa mpeacTaBiIeHa B BHIE KPYITHOH 3a1aun
o y4eOHOMY Keiicy, OXBaThIBAIOMICH
HECKOJIBbKO PACYETHBIX BOIIPOCOB U BEIOOP
BapHWaHTa MIPOEKTHOTO perreHus. [Tpumep
3aJJaHus: IOJ00p MPOCKTHBIX MaTECPHUAIIOB.
BBIITOJTHEHHUE ICKU3a KOHCTPYKIIHHU, pacUeT
Harpy30K Ha JomnacTsax pabouero Kojeca, pacueT
MOTPEOHOTO YCHITUSI CEPBOMOTOpPA pabovero
KoJleca, BBIMOJIHEHHEe COOPOYHOTO YepTeKa
pabouero xojeca, pacueT Harpy30K Ha
JIoNaTKaxX HaIpaBJISIOUIEro arnmapara u pacyer
YCHIIUSI CEPBOMOTOpA, pa3paboTka
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HAaIpaBJIsIOLIETo IMOINITHAKA THIPOTYPOUHBI,
odopmiieHre rpaduecKoi YacTH U PacueTHO-
MOSICHUTENILHOM 3aIIMCKN

I10020mo6Ka K npaKmu4eckum 3auAMuaM:
N3zy4yenne marepunana 1o pasaeny
"BcemomorarensHOe 000pyHoBaHHe
THAPOTYpOHH" TOATOTOBKA K BBHITIOJTHEHUIO
3a7aHUH Ha IPAKTHIECKUX 3aHATHIX
Camocmoamenvroe usyuenue
meopemuuecko20 mamepuana: N3yuenue
JIOTIOJTHUTEJIBHOTO MaTepHaia o paszieny
"BemomoratensHOe 000pyaoBaHe

TUIPOTYpOUH"
8 XapaKkTepuCTHKH, 18 2 - 4 - - 12 -
HOMEHKJIaTypa 1 BbIOOp
THAPOTYpOMH Ha
3a/1aHHbIE TApaMETPhI
I'DC
8.1 XapaKTepuCTHKH, 18 2 - 4 - - 12 -
HOMEHKJIaTypa u BEIOOp
THIPOTYpOUH Ha
3aJlaHHbIEC TapaMeTpPhbl
I'aC
Ok3ameH 36.0 - - - - 0.5 - 335
Bcero 3a cemecTp 180.0 16 - 32 - 0.5 96 335
Hroro 3a cemecTp 180.0 16 - 32 2 - 0.5 129.5
Kypcogoii mpoekr (KIT) | 72.0 2 - - - 16 0.3 51.7 -
Bcero 3a cemecTp 72.0 - - - 16 0.3 51.7 -
Hroro 3a cemecTp 72.0 - - - 16 0.3 51.7
UTOrOo 252.0 - 16 - 32 18 4 0.8 181.2

IIpumeuanue: Jlex — nexiuu; J1ab — nabopatopusie padotsl; [1p — npaktuyeckue 3ausatust; KIIP — ayautopHble KOHCYIbTAIMH 110 KYPCOBBIM
npoekTtam/padotam; MKKII — unauButyanbHble KOHCYIBTALUH 110 KypCOBBIM IpoekTaM/pabotam; I'K- rpymnmnoBsie KOHCYIbTallMK MO pa3ienaM
mucturuael; CP — camoctosarensHas padorta cryaenta; MKP — nnas konraktHas padota; TK — Texymmiit KoHTposb; [TA — mpomexyTouHas
aTTecranus
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3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Axkmusenvie 2uopomypbunvl. Pabouuil npoyecc akmusHou 08YXKpamuou 2uopomypOounbl

1.1. AxtuBHBIC TUAPOTYPOUHBI. Pabounii mpoiiecc akTUBHOM ABYXKPATHON THAPOTYPOUHBI

OnpeneneHue  ONTUMANBHBIX  ycloBHA  paboTel.  OmnpeneneHWe  TONIMUHBI  CTPYH.
[IpodunupoBanue nomacteil pabouero koijeca. BiusHue koddduimeHta OBICTPOXOAHOCTH Ha
OCHOBHBIE pa3Mepbl ABYXKPaTHOU THIPOTYPOHHBL. .

2. Akmuenuvie 2uopomypounsl. Pabouuii npouecc akmusHou KOSGUW080U 2uopomypOuHbl

2.1. AxTuBHBIE TUAPOTYPOHHBI. Paboumii mporecc akTHBHON KOBIIOBOM T'UAPOTYPOUHBEI

Juarpamma mnpeoOpa3oBaHUs SHEPrUM IOTOKA B AaKTUBHOM ruaporypOune. Kosmiosble
rupoTypOuHbsl. OCHOBHOE YpaBHEHHE KOBIIOBOH THAPOTYpOUHBL. YcCIoBHS (HOPMUPOBAHUS
ONTUMAIBHOTO pexuMa paboTsl. KospdunueHnTsl mnone3Horo necrBus pabodyux OpPraHoB U
KOBIIIOBOW rUApOTYpOMHBL. bananc sHepruu B KOBIIOBOH ruapoTypOoune. MacmraGHbIi Y3 PeKT B
KOBIIOBOW TUApoTypOuHEe. IlpuBeneHHass BeaMYMHA KOBLIOBOM TuapoTypOuHbl. Kosdpdunmenrt
OBICTPOXOTHOCTH  KOBIIOBOM  THAPOTYpOMHBI.  CrocoObl  TOBBIMIEHHS ~ OBICTPOXOAHOCTH.
MHoOrocomioBsle  KOBLIOBbIE T'MIPOTYpOMHBIL. Pacnpenenurens MHOTOCOIUIOBOM — KOBIIOBON
ruapoTypOuHel. ['eomeTpus comna u perynupyromeid uriasl. OnpeneneHue 4yucia KOBIIEH B
paGouem Kkosece. CrocoObl peryJupoBaHMs KOBILOBBIX T'MAPOTYpOMH. IlpoTHBOpa3roHHsle
ycrpoiicta. OnpeieneHrie OCHOBHBIX [TapaMETPOB KOBILIOBBIX THIPOTYPOUH.

3. Obpamumvie 2u0poOMAUURBL 2UOPOAKKYMYAUpYIowux saexkmpuyeckux cmanuut ('A2C)

3.1. O6paTrMble rTUAPOMAILIMHBI TUAPOAKKYMYIUPYIOUINX ekTpudyeckux cranuuil (I'ADC)

Haznauenne I'ADC. Cxembl cuioBoro obopymoBanuss ['ADC. Ilpunnun obpatumoctu
rugpomMaminH. OCHOBHBIE MapaMeTpbl HACOCHOTO M TYpPOMHHOTO PEXHMOB pabOTHl 00paTuMoii
TUAPOMAILNHBI. OmnpeneneHue mnapaMeTpoB OOpaTUMBIX T'HJIPOMAIIMH MO O00OOIIEHHBIM
nokazarensiM.  OOecnieueHue TpeOyeMoro Juarna3zoHa HalopoB B HACOCHOM pEXHMME 0oOpaTHUMOMN
rupomMaiinHel.  Pexumbl paGotel oOparumoro ruzapoarperata I'ADC. IlepeBox oGparumoro
ryjpoarperata W3 HaCOCHOTO peXuma B TYpOMHHBIM M U3 TYpOMHHOTO - B HacocCHBIH. BriOop
o0paTuMoi THPOMAIINHBI I 3aJaHHbIX apameTpoB ["TADC.

4. KOHCI’)’IDVKHHH U npoeKkmupoedaHue eudpomyp&m. KOHCW!DVKI/H/!}Z u npoekmuposarue
Hanpaeiiarnuieco annapamda

4.1. KoHCTpYyKIIMH U TPOEKTUPOBAHKUE TUAPOTYPOUH

KoHCTpyKIIMM ~ pEeakTUBHBIX TMAPOTYpPOMH  BEpTHUKAIbHBIX pajauaibHo-oceBbiX  (PO);
JUaroHaIbHBIX ToBOpoTHO-nonacTHeIX  (IIJIJ]); oceBeix moBopoTHO-nonactHeix (IIJI) w
ropu30HTaNBHBIX KancyabHbIX (I'K).

4.2. KoHCTpyKIMS ¥ TPOEKTUPOBAHUE HAIIPABJISIFOLIETO anmapara

@opmbl npoduiel JONAaTOK HAIMPABIAIOLIETo anmapara. BeiOop BeIMYMHBI OTHOCHTEIBHOTO
SKCHCHTPUCUTETA HpO(l)I/IJ'IH joratok. CHIIOBEIE W MOMEHTHBIC XAPAKTCPUCTHUKHU JIOIATOK
Hanpasisoonero anmapara. OmnpeneneHue MOTPeOHOTO YCHIUS CEpBOMOTOPOB HAMPABIISIOIIETO
amnmapara.

5. Koncmpyxkyuu u npoekmuposaniue paoudibHo-0Cesbix U NO8OPOMHO-T0ONACMHbIX paboyux
Koaec 2uOpomypOuH.
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5.1. KoHCTpYKIIMHN U TPOSKTHPOBAHUE PAAUATIBHO-OCEBBIX U TIOBOPOTHO-JIONACTHBIX PabOUnX
KOJIEC TUJIPOTYPOUH

PamuanpHO-0CeBBIE pabouue koiieca. YIIOoTHEHHUs 000abeB pabodero koieca. [loBOpOTHO-
JonacTHele pabodne Kosieca: OceBble U JuaroHajabHble. CXeMbl MEXaHU3MOB IIOBOPOTA JIONACTEH.
KoHcTpykiiuu MexaHu3MoOB moBopoTa Jjomacteid.  CHJIoBble M MOMEHTHBIE XapaKTEPUCTHUKU
MeXaHu3Ma I[oBopoTa Jionacteil. OnpeneneHne NOTPEOHOrO YCHIIMS CEpPBOMOTOpA OCEBOIO U
JIMaroHaJIbHOT'O IOBOPOTHO-JIONACTHBIX pabounx kosiec. CriocoObl YIUIOTHEHUS IOJ0CcTel pabodero
KoJieca, 3alloJIHEHHBIX MacioM. IIoBOpoTHO-JonacTHble pabodue Kojeca ¢ M30JUPOBAaHHON OT
Maclia oJIOCTbI0 MEXaHNU3Ma [TOBOPOTA..

6. [loowunnuku u eanwvl 2u0pomypOuH

6.1. IloqIIMIHUKY U BaJbl TUAPOTYPOUH

Hanpasnsromue noamunHukd ruapotrypous. Hasznauenue. KOHCTpYKTHUBHBIE HMCIIOJIHEHMS
MNOJIIIMITHUKOB: KOJIBIEBbIE U CETMEHTHBIE. Hampasisiomiye NOAMNUITHUKYA C BOASHONW U MaclITHON
cma3koil. Harpysku, nelcTByromue Ha HOJIIMIIHUKH, Y BEPTHUKAIBHBIX M TOPHU30HTAJIbHBIX
rupoTypOuH. TemioBoil pacyeT CErMEHTHOTO HAINPaBJISIIOIIET0 MOJIMIMITHUKA Ha BOJISHON CMa3Ke.
TennoBoil pacueT cerMeHTHOI0 MOIIUITHUKA HAa MAaCIIsIHOM cMa3Ke.

7. Benomozcamenvrnoe obopyodosanue 2uopomypoun

7.1. BcnioMoraTensHOE 000pyI0BaHUE THAPOTYPOUH

Knanane!l cpeiBa Bakyyma. Kiamanel BIycka BO3AyXa B MPOTOYHYIO YacTh THAPOTYPOUHBI
XomocToii BbIMycK. JIekakHbIA arperar. MexaHH3M OTKAuKd BOJbI C KPBIIIKA THAPOTYPOUHBI.
OOIIeCTaHITMOHHBIE CHUCTEMBI BCIIOMOTATEILHOTO 000pYyIOBaHMs, oOecredYnBaromme padoTy
TUAPOTYPOUHHOTO 000PYIOBAHHUSL.

8. Xapaxmepucmuku, HOMeHKIamypa u ebloop cuopomypbun Ha 3adaunvie napamempul 1 IC

8.1. XapakTepuCTUKH, HOMEHKJIAaTypa U BbIOOp THAPOTYpOMH Ha 3aaHHble mapameTpsl [ DC
BoinonHenue BapuaHTHOTO BbIOOpa rTUAPOTYPOUHBI HA 3a1aHHbIe yenoBus ['OC.

3.3. TeMbl NIpaAKTHYECKUX 3aHATHI
1. Pexumbl pabotsl ooparumoro rugpoarperara ['’ADC. IlepeBoa o6paTumoro ruapoarperara
U3 HACOCHOT'O peXXMMa B TYpOMHHBIHN U U3 TYpOMHHOTO - B HACOCHBI;
2. Bo16op oO6paTtuMoii ruspomMaIivHel Uit 3a4aHHbIX napamerpos TADC;
3. BriOop pannoHanbHON CHIIOBOM CXeMbl IIPUBOJIa MEXaHU3Ma TOBOPOTA JIONATOK
HaIpPaBJISAIOLIEro anmnapara;
4. Bp10op panimoHanbHOM CHIIOBOM CXeMBbI MEXaHU3Ma IIOBOPOTA JIONACTEH pabouero kojeca U
OIIpeIeNIEHNE pa3MEPOB CEPBOMOTOPA;
5. OO01iecTaHIIMOHHBIE CUCTEMBI BCIIOMOTaTEIbHOTO 000py10BaHHUs, 00ECIIeUNBAIOIIIE
paboTy TUIPOTYPOMHHOTO 00OPYIOBAHHS;
6. Onpenenenue NOTPEOHOTO YCHIIUS CEPBOMOTOPOB HAINPABIISAIOLIETO anmnapaTa;
7. OnpesienieHne yCUIui, TeUCTBYIOIMX Ha HAMIPABJISIONAN TTOAMIUITHUK THIPOTYPOUHBL;
8. MacmutabHblif 3¢ ekt B KOBIIOBOH ruapoTypoune. [IpuBeneHHas BeIMuuHa KOBIIOBOM
TUAPOTYPOUHBI,
9. Br1O0p KOBIIOBO# rHAPOTYPOUHBEI U OIpeesieHHe ee pabounx MmapaMeTpoB I 3alaHHBIX
ycnosuid ['DC;
10. YruiotHenus 0601peB padouero kojieca PO-turma;
11. Onpenenenue OCHOBHBIX pa3MepPOB JIBYXKPaTHOM T’HAPOTYpOUHBI,
12. CunoBble 1 MOMEHTHBIE XapaKTePUCTHKH MeXaHnu3Ma noBopota jonacreit [1JI -rypoun;
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13. Onpenenenue paboyux nmapaMeTpoB U pa3MepoB 00PATUMON THIPOMAIITHHEI.
3.4. TeMbl 1a00paTOPHBIX padoT

HE NIPelyCMOTPEHO
3.5 Koncyabranumn

Ayoumopuwie KOHCYIbMAyUYU RO Kypcosomy npoekmy/pabome (KIIP)

1. KoHcynbTanuy HampaBl€Hbl HA BBINOJHEHUE paA3/IEIOB KYpPCOBOTO IMPOEKTa IMOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax uyacoB Ha TIpYNIOBbIE
KOHCYJIbTAllMM pa30uparoTcsi HauOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
" AKTUBHBIE THAPOTYPOHHBI. Paboumnii mporiecc akTHBHOW JBYXKPATHOU TUAPOTYPOUHBL."

2. KoHcynbranuu HampaBlieHbl Ha BBIMIOJHEHUE PAa3/IeTIOB KYpCOBOTO MPOEKTa O]
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpyNIOBBIE
KOHCYJIbTAIlMM pa3OMparoTcsi HamOoJiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasena
"AKTHUBHBIE TUAPOTYPOUHBI. Pabounii mpoliecc akTHBHOM KOBILIOBOM THAPOTYPOUHBI"

3. KoHCynbTamuu HampaBJICHBI Ha BBINOJIHCHHE pPAa3/JelioB KYpPCOBOTO MPOEKTa O]
PYKOBOJCTBOM HacTaBHHMKa (mpemojgaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa3OMparoTcsi HamOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasena
"OOpaTuMble THAPOMAIINHBI THAPOAKKYMYIHPYIONIHMX eKTpuieckux cranuuii (TADC)"

4. KoHcynbTalluu HampaBieHbl Ha BBHINIOJIHEHHE PAa3/CIOB KYpPCOBOTO MPOEKTa MO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamkax 4YacoB Ha TIpYyNIOBBIE
KOHCYJIbTAIlMM pa3OuparoTcsi HamOoJjiee BaKHBIE YACTH pACUETHBIX 3aJaHUil pasiena
"KoHCTpyKIIMM M TpPOEKTUpOBaHUE THAPOTYpOUH. KOHCTPYKIMS U MPOEKTUPOBAHHE
HaIpasJIAoILEro annapara'

5. KoHcynbranuu HampaBieHbl Ha BBIIIOJIHEHHWE Pa3AelioB KypCOBOTO TMPOEKTa IOJ
PYKOBOJICTBOM HacTaBHUKa (mpemojaBarensi). B pamMkax dYacoB Ha TpyMIOBBIC
KOHCYJbTAllMM pa30uparoTcs HauOolliee BaKHbIE YacTH PAcCUYETHBIX 3aJaHWil pasjiena
"KoHCTpyKIIMK ¥ TPOEKTUPOBAHHUE PaivaibHO-OCEBBIX U MOBOPOTHO-JIOMACTHBIX pabouuX
KoJIec THAPOTYpOuH."

6. KoHcymbramuu HampaBJIeHbl Ha BBIIOJHEHHE pa3/ieloB KypCOBOTO TPOEKTa IOJ
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax YacoB Ha TpYIIOBBIE
KOHCYJbTallMM pa3duparoTcs HauOosiee Ba)KHbIE 4YAaCcTHW pAcUETHBIX 3aJaHUM pasjaena
"TToaMIUITHUKY U Bajbl THAPOTYPOUH"

7. KoHcynbTamy HampaBieHbl Ha BBIMOJHEHHE Pa3/elioB KYpCOBOTO TMPOEKTa MO
PYKOBOJCTBOM HacTaBHHMKa (mpemogaBarensi). B pamMkax 4YacoB Ha TpYIIOBBIC
KOHCYJIbTallMM pa3duparoTcs HauOosiee Ba)KHbIE 4YAacTHU pAcUYETHBIX 3aJaHUi pasjaena
"BcenomorarensHoe 000py10BaHue THAPOTYpOUH"

Hnousuodyanvuvie koncyromayuu no kypcosomy npoemy /pabome (MKKII)

1. KoncynpTanuu npoBoAATCS MO paszieny "AKTHUBHBbIE TMAPOTYpOMHBI. PaGoumii mporecc
aKTUBHOH JIBYXKpaTHOM ruaApoTypOUHBI."

2. Koncynpranuu npoBoasTcs Mo pasfeny "AKTUBHBIE TMIpOTYpOuHBI. Paboumii mporecc
aKTUBHOM KOBIIOBOM rUApOTYpOUHBI"

3. Koncynpranun IIPOBOJATCA 1o paszueny "Ob6paTumsble TUAPOMAIIUHBI
TUIPOAKKYMYIHPYIOMIMX AekTpudeckux cranuuit (FASC)"

4. KoHcynbTanuu npoBoJsaTcs no pasaeny "KoHCTpYKIMN U MPOEKTUPOBAHUE TUAPOTYPOUH.
KoHcTpykius v MpoeKTHpOBaHUE HAIIPABJISIIOLIETO amnmapara’

5. Koncynpramuu npoBoaarcs no pasjeny "KOHCTpYKUIMH M NPOEKTUPOBAHHE paJualIbHO-
OCEBBIX U MOBOPOTHO-JIONACTHBIX Pab0YMX KOJIeC THIPOTYpOUH."

6. Koncynbranuu npoBoastcs no paszaeny "lloamunHuky U Bajgsl THAPOTYpOUH"
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Koncynbranuu npoBoasTces o paszaeny "BenomorarensHoe 06opynoBanue rupoTypouH”
Texywuu konmpons (TK)

KoHcynpranuu HanpaBieHbl Ha MOJy4YE€HUE MHAMBUAYAIBHOTO 3a/laHus Ul BBIIIOJIHEHUS
KOHTPOJIBHBIX MEPONpPHUATHH 10 pasneny "AKTHBHBIE THAPOTYypOWHBI. Pabouuii mporecc
aKTUBHOM JIBYXKpaTHOM rupoTypOUHBI."

KoHcynbranuy HanpapieHbl HA MOJy4YeHUE WHAWBUIYAIBbHOTO 3a/laHUs ISl BBIIOJHEHUS
KOHTPOJIBHBIX MEPONPHUATHIA TO pasfeny "AKTHBHbIE THAPOTYpOuHBI. Pabounii mpouecc
AKTUBHOM KOBIIIOBOW TUAPOTYPOUHBI"

KoHcynpranuu HanpapiaeHbl HA NOJyYEHUE MHAWBHUIYAIBHOTO 3aaHMsl ISl BBIIOJIHEHMS
KOHTPOJIbHBIX MEpONPUATHH o paszaeny "OOpatumsle T'UJIPOMAILUHBI
TUIPOAKKYMYJIUPYIOIIMX AlekTpudeckux craniuii ('AD2C)"

KoHcynbranuu HampapieHbl Ha MOJy4YeHUE WHAWBUIYAIbHOTO 3a/1aHUs ISl BBIIOJHEHUS
KOHTPOJILHBIX MEPONPUATHI 10 pa3aeny "KoHCTpyKIMK U TPOSKTUPOBAHKUE TUAPOTYPOHH.
KoHcTpyk1ns 1 IPpOEKTUPOBaHKUE HAPABIISIONIETo anmnapara”

KoHcynpranuu HanpaBieHbl Ha NOJy4YE€HUE MHAWBUIYATLHOTO 3aaHMsl ISl BBIIOJIHEHUS
KOHTPOJIbHBIX MEpOINpHUATUN 10 paszzeny "KOHCTpyKIMHM U MPOEKTUPOBaHUE pajuallbHO-
OCEBBIX U TOBOPOTHO-JIONACTHBIX pab04MX KOJIEC TUIPOTYpOUH."

KoHcynbranuu HanpasieHbl Ha MOJyYEeHUE MHAWBUIYAJIbHOIO 3aJaHUs JJIS BBITOJHEHUS
KOHTPOJILHBIX MEPONPUATHIA 110 pazzaeny "TloqmumHuKy 1 Baisl THAPOTYpOHH"
KoHcynbranuu HanpapieHbl Ha MOJy4YeHUE WHAWBUYAIbHOTO 3a/1aHUs ISl BHIIOJHEHUS
KOHTPOJbHBIX ~ MEpOmnpusiTUd 1o  paszneny  "BcenomorarenpHoe — 00OpynoBaHHE
ruaApoTypOuH"

3.6 TemaTnka KypcoOBBIX MPOEKTOB/KYPCOBBIX padoT

2 Cemectp

Kypcosoii npoext (KII)

Temsr:

- CipoeKkTupoBaTh TypOUHBI MAPOK B 3aBUCUMOCTH OT BapuanTa [1J1 20/811
- [1JI-30a-/587b

- [1J1-306/800

- T1J1-40/800-a

- [1J1-40/5876

- T1J1-50/1075

- IIJI1-50/4015-B600

- [J11-60/40115-B600

- [J11-70/4011A —B600

- TIJI/1-90/2556-B450

- [UTA-115/2556b6-B450

I'padguk BbINOJHEHHA KYPCOBOIO IIPOEKTA

Henena

1-4 5-8 9-12 | 13-16 | 3aueTHasa

Paznen
KypCOBOT'O KypCOBOT'O
MIPOEKTA

1 2 3 4 3amura

IIPOEKTa

O0Bem
pasnena, %

25 20 25 30 -

Brimonnenusii | 25 45 70 100 -
00BeM
HapaCcTaIOIIM
urorom, %

\ Howmep paznena \ Paznen kypcoBoro npoekra ]
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[Tonmyuenue 3aganusi, Moa00p MPOEKTHHIX MaTepuaioB. BeimoaHeHne sckusa
KOHCTpYKIMU. Pacyer Harpy30k Ha jonactsax pabodero kojeca

Pacuer nmotpebHOr0 ycunusi ceppoMoTopa pabouero koseca. Boinonnenue
cO0poUHOro YepTeka pabovero Koyeca

PacueT Harpy30K Ha JIOIaTKax HaIPaBIISIONIETO ariapara u pacueT YCHITUs
cepBoMoTopa. Pa3paboTka HalpaBJISIFOIIETO MOAMIUITHUKA THIPOTYPOMHBI

Odopmuenne rpaguueckoil 4acTU M pacueTHO-TIOSCHUTEIBHON 3aTUCKU
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3annaHupOBaHHBIE Pe3yabTaThl 00yUEHUs MO

Howmep paznena auciuruiiHs (B

O11eHOYHOE CPEICTBO

Kongrl
JUCLIUATIIINHE COOTBETCTBUMU C 11.3.1) (TUII ¥ HAUMEHOBAHUE)
UH/UKATOPOB
(B COOTBETCTBUH C pazfesoM 1) 1/2]3]4]5]6]|7]8
3HaTh:
OCHOBHBIE HCTOYHUKH HAyYHO-TEXHUUYECKON TectupoBanue/Paboune mporneccel
nH(OpMAILIUY IO THAPOTYpOUHAM N-1nk-3 + |+ AKTUBHBIX THAPOTYpOUH. OOpaTuMble
I'MJIpOMAIIHbI
COBpPEMEHHBIE KOHCTPYKLIMU PEAKTHBHBIX U AKTUBHBIX TectupoBanne/Paboune mporeccor
TUJIPOTYpOUH, a TAKXKE B3aUMOJIeICTBHE X N-1nk-3 + aKTUBHBIX TMAPOTYpOUH. OOpaTHMble
OTJICJIbHBIX 3JIEMEHTOB U Y3JIOB; THJIPOMAITUHBI
OCHOBBI paboyero mnpoiecca 0OpaTUMbIX THIPOMALINH TectupoBanue/KoncTpykuus u
-1 + IPOEKTHPOBAHUE BAJIOB U OIIOP
I'HJIpoarperaToB, BCIOMOraTeabHoe
000py10BaHUE THAPOTYPOUH
OCHOBBI paboyero npoiiecca TuIPOTYpOrH U UX KonTtponsHas pabora/Konctpykuus u
OT/ENbHBIX pa0dOYUX OPraHOB N-1nk-3 + IPOEKTUPOBAHNE OCHOBHBIX pab0O4MX
OpPraHOB PEAKTUBHBIX THIPOTYPOUH
YCIIOBHS MOJEIIMPOBAHUS THAPOTYPOUH U METOoIa KonTtponbHas pabora/KoHcTpyKius 1
nepecyeTa OCHOBHBIX XapaKTEPUCTUK MOJIETbHBIX N-1nk-3 + MPOEKTUPOBAHNE OCHOBHBIX pab0vIHMX
I'MJIPOTYpPOUH Ha UX HATYpHbIE IPOTOTHIIBI OpPraHOB PEAKTUBHBIX THIPOTYPOUH
Ymersb:
HCIOJIb30BaTh COBPEMEHHbBIE TEXHOJIOTUU I'paduueckas pabota
MIPOEKTUPOBAHUS ISl pa3paboTKu VT-1ics + (uepTex)/XapakTepuCTUKH, HOMEHKIIATypa
KOHKYPEHTOCIIOCOOHBIX THAPOTYPOHH ) ¥ BBIOOD I'MJIpOTYpPOUH Ha 3aJaHHBIE
napametpsl ['DC
BBINOJIHATH PacyueT U cAeraTb 000CHOBaHHBIN BEIOOP TectupoBanue/Paboune mporeccol
OCHOBHBIX KOHCTPYKTHUBHBIX IMapaMeTpoB oTAeabHbIX | U-1mk-3 + aKTUBHBIX THAPOTYpOUH. OOpaTHMbIe
Y3JI0B M JieTajeil KOHCTPYKIUU THAPOTYPOUHBI THJIPOMAIIUHBI
aHAJIM3UPOBATh paboyne XapaKTePUCTUKU U TectupoBanue/KoHcTpyKIus u
OLIEHUBATh UX TEXHUYECKUE PE3yJIbTaThl IPU N-1nk-3 + NPOEKTUPOBAHKUE BAJIOB U OIIOP
JUIATEIbHON HKCIUTYaTallui THAPOTYPOUHBI THIPOArperaToB, BCIOMOTraTeIbHOE

17




00opyoBaHNE THAPOTYPOUH

JIeNaTh BEIOOP PAlMOHATBHON CHIIOBOM CXEMBI
[IPUBOJIa MEXAHU3Ma [TIOBOPOTA JIONATOK

TectupoBanue/Paboune mporeccol
aKTUBHBIX TUIPOTYpOHH. OOpaTHMbIe

HaNPaBJISIONIETO anmapara rTuAPOTYPOUHBI U WJ-Limes THJIPOMAIITHBI

pa3paboTaTh €ro KOHCTPYKIUIO

JieNaTh BEIOOP PAallMOHATBHOM CHIIOBOM CXEMBI TectupoBanne/Paboune mporeccel

IIPUBO/Ia MEXaHU3Ma [1I0BOPOTA JIONAcTe paboyero aKTUBHBIX IMAPOTYpOUH. OOpaTHMble

KoJieca U pa3pabdoTarh ero KOHCTPYKIHIO, yBsi3aB ero ¢ | M/1-1nk-3 TAIPOMAIIUHBI

KOHCTPYKIIMEH OBOPOTHO-JIONACTHOTO KOJeca OCEBOM

U TMarOHAJBHBIX THIPOTYPOUH

BBINOJIHATH IEPECUET ONBITHBIX XapaKTEePUCTUK TectupoBanue/Konctpykuus u

MOJICIIEHOM THIPOTYPOUHBI, COOIOAAsT yCIOBUS W1 IIPOEKTHPOBAHUE BAJIOB U OTIOP

1o/100us, Ha €e HAaTYPHBIA IPOTOTHI ML I'HJIpoarperaToB, BCIOMOraTeabHoe
000py10BaHUE THAPOTYPOUH

nenatb 000OCHOBaHHBIIN BEIOOp THAPOTYPOHH Ha KontponsHas pabora/KoncTpykuus u

3aJjaHHble apameTpsl KoHKpeTHoi I'DC (1o V/-1nics IPOEKTUPOBAHNE OCHOBHBIX pabO4MX

COBOKYITHOCTH TIOKa3aTeNell KauecTBa 1 ) OpPTraHOB PEAKTHBHBIX THAPOTYPOUH

paboToCcrIocOOHOCTH)

nenaTh 000CHOBAHHBIN BHIOOP OCHOBHBIX pPacUE€THBIX TectupoBanue/KoHcTpykius u

MapaMeTPOB U BBITOJHUTH FMIPOMEXaHUUECKUI V-1nics IPOEKTHUPOBAHUE BAJIOB U OTIOP

pacyer MpOTOYHBIX YacTel pabounx OpraHoB
THJIPOTYPOUHBI

THPOArperaToB, BCIIOMOTraTeIbHOE
000pyJI0BaHUE THAPOTYPOUH
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
1 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KoHCTpYKIUS ¥ TPOEKTUPOBAHKE BAJIOB U OTIOP THAPOArperaToB, BCIIOMOIaTeIbHOE
obopynoBanue ruapoTypout (TectupoBanue)
2. KoHCTpyKIIUS ¥ TPOEKTUPOBAHUE OCHOBHBIX PA0OYMX OPTaHOB PEAKTUBHBIX TUAPOTYPOHH
(KonTpoawsHas pabora)
3. Paboune npouecchl aKTUBHBIX TUAPOTYpOUH. OOpaTumble ruipoManinnsl (TectupoBanue)
4. XapakTepHUCTUKH, HOMEHKJIATypa U BBIOOp THIPOTYpOUH Ha 3a/iaHHbIe TapameTpsl [ DC
(I'paduueckas padota (ueprex))

baniapHO-peUTHHIOBast CTPYKTYpa AUCLUIUIMHBI SABIISETCS MPUITOKEHUEM A.
baiutbHO-pEeUTHHIOBAsE CTPYKTYpa KypCOBOIO MPOEKTA SABISAETCS NPHIOKEHUEM b.

4.2 IIpoMe:xyTOUYHasI aTTECTALUSA 110 AUCHMUILJIMHE

Ixsamen (Cemecmp Nel)
Onenka ompenensercs B cooTBeTCTBUM C [lonokeHuem o OayIbHO-PEHTHMHIOBOM cHUCTeME AJIs
ctynentoB HUY «MDW» Ha ocHOBaHMHM CEMECTPOBOM M 3K3aMEHAIIMOHHOM COCTABIIAIOIINX

Kypcosoii npoexm (KI1) (Cemecmp No2)
OueHka 3a KypcOBOWM MPOEKT ompenensercss B cooTBerctBuu ¢ [lonoxkeHuem o OamibHO-
perTuHroBoi cucreme i cryaentoB HUY «MOU

B numiom BeICTaBIsieTCs omieHKa 3a 1 cemecTp.

IIpumeuyanue: OLeHOYHBIE MaTEpUAIbI 110 TUCIMITIIMHE IPUBECHBI B (DOH/IE OLIEHOYHBIX
matepuaios OITOII.

5. YYEBHO-METOANMYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

5.1 IleyaTHbIE H 3JIEKTPOHHbIE H3IAHNS

1. Kopanes, H. H. 'mapotyp6unst: Koncrpykiuu u Bonpocs! npoektuposanus / H. H. Koanes . —
2-e u31., not. u nepepad . — JI. : MammHocTpoenue, 1971 . — 584 c.;

2. I'maposnekTpudeckre CTaHIUK : YUeOHUK Ul By30B MO THJIPOTEXHUYECKUM CIIEUAIBHOCTIM /
Pen. B. 4. Kapenun, I'. . Kpudenko . — 3-e 3., mepepad. u jgom . — M. : DHeproatomm3aar, 1987
.—464 c.;

3. OpaxenamBuiu, b. M. Beioop runporypoun ams ['3C u pazpaboTka cxembl THApoarperara :
MeToanYeckoe nocodue 1o kypey "OCHOBHOE sHepreTuueckoe 00opyroBaHue" 1Mo HapaBIeHUIM
"OnekTposnepreruka’ u "Iuepromamunoctpoenue” / b. M. OpaxenamBuiau, Mock. sHEpr. HH-T
(MBUTY) .- M. : U3n-8o MDOMU, 2006 . — 24 c.;

4. Dnens, 10. V. Kosmossie ruapotypounst / 0. Y. Dnenb . — 2-e usn., mepepad. u o1 . —
Jlenunrpan : MammHoctpoenue, 1980 . — 248 c.;

5. T. A. @ununnosa, M. I1I. Mucpuxanos, 0. M. Cunopkun, A. I'. Pycuna- "['unposnepreruka",
(3-e u3n., mepepad.), M3narennpcTBo: "HOoBOCHOMPCKMIA TOCY1apCTBEHHBI TEXHUYECKHUI
yauBepcuteT'", HoBocubupck, 2013 - (621 c.)
https://biblioclub.ru/index.php?page=book&id=436213.
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5.2 JIuneH3MoHHOE ¥ CBOGOTHO PAacPOCTPaHsIeMo€e MPOrpaMMHOe ofecrevyeHme:

1. CAO "IIpomereii";

2. Office / Poccuiickuii makeT o(h)UCHBIX MIPOrpamm;

3. Windows / OnepanimonHas cucrema cemeiicTpa Linux;
4. Buneoxondepenuuu (Maiiua, Coepmkas, BK u np);

5. Aatunnaruat BY3;

6. AutoCAD/ T Flex CAD (Bepcus aiist 00ydaromuxcs v pernogaBaTesieit).

5.3 NuTepHeT-pecypcsl, BKIOYasA NpodeccuoHanbHble 0a3bl JAHHBIX 1 HHGOPMALIMOHHO-

CIIPpaBOYHbIC CUCTEMBbI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKA OHJIAlNH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas s;1ekTpoHHas Oudamoreka - https://elibrary.ru/
4. baza nanapix BUHUTMH online - http://www.viniti.ru/
5. ba3za nanHbIX ;)KypHasioB m3nateabcrsa Elsevier - https://www.sciencedirect.com/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomemeHus Homep aynuropun, OcHaenue
HAaWMMCHOBAHHUC
VY4eOHble aynuTopun K-120, MamuHHbII cepBep, KOHIUIMOHEP
JUTS TPOBEJICHUSA 3an MBI]
JIEKIIMOHHBIX 3aHATUN U I'-102(a), napTa co CKaMbei, CTOJI MpernoaaBares, mkad
TEKYLLEro KOHTPOJIS MynbTUME AMITHBINA JUIsl XpaHEHUsl NHBEHTaps, JOCKa MEJIOBasl,
KJ1acc KOMIIBIOTEPHAs CETh C BBIXOAOM B MHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEANMHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOMIIBIOTEP
IIEPCOHAIbHBIN, IPUHTED

VY4eOHble ayIUTOPUH
JUISI IPOBENIEHUS
NPaKTUYECKUX 3aHITHH,
KP u KII

K-120, MammHHBIH

cepBep, KOHIUIMOHED

3an MBI]
I'-102(a), mapTa co CKaMbeid, CTOJ MpernoaaBares, mkad
MynbTUME AMITHBINA JUI XpaHEHUs] THBEHTapsl, J0CKa MEJI0Bas,
KJiacc KOMITbIOTEPHAs CETh C BBIXOZIOM B MIHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEINNHBIN
IIPOEKTOP, AOCKA MapKepHasi, KOMIIBIOTED
IIEPCOHAIbHBIN, IPUHTEP

VY4ebHble ayIUTOPUH
JUISl TIPOBEJICHUS
IIPOMEKYTOUHOU

aTTecTaluu

K-120, MammHHBIH

cepBep, KOHIULIMOHEP

3an MBI]
I'-102(a), mapTa co CKaMbei, CTOJ MpernoaaBares, mkad
MynbTUME AMITHBINA JUI XpaHEHUs] THBEHTapsl, J0CKa MEJI0Basl,
KJiacc KOMIIbIOTEpHAsI CeTh ¢ BBIX0JI0M B MHTEpHET,

KOJIOHKH 3BYKOBBIE, MYJIbTUMEIUNHBIN
IIPOEKTOP, JOCKA MapKepHasi, KOMIIBIOTED
IIEPCOHAIBHBIN, TPUHTEP

Ilomemmenus misa

I'-205/2, Kabunet

Kpecio pabdouee, CTeIUIax, CTYI, mKad, mrad

CaMOCTOSITENIbHOM COTPYIHHUKOB Kag. JUTSL JOKYMEHTOB, CTOJI TUCHMEHHBIH,
paboTHI "TT™M" KOMIIBIOTEpHAs CETh C BBIXOAOM B MHTEpHET,
KOMITBIOTEP TEePCOHATBHBIN, IIPUHTED,
XOJIOJMIBHUK
ITomerenus mist I'-219/2, Kpecio pabouee, CTOJI MPeroaBaTelis, CTOJ,
KOHCYJIbTUPOBAHUS [IpenonaBatenbckass | cryn, mkad, mkad s JOKYMEHTOB, IKag a7
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OJIeX1bl, KA 7151 XpaHEHUS HUHBEHTapS,
KOMITBIOTEpHAs CETh C BbIXOJ0M B HTEpHET,
KOJIOHKH, MHOTO(YHKITMOHATIbHBIN IICHTP,
KOMITBIOTEP MEePCOHATBHBIN, XOJIOIMIBHUK,
KOHIUIIOHEP

I'-208,
[IpenonaBaTenbckas

Kpeciio pabouee, cTOJ, CTY, mKkad, mkad s
JIOKYMEHTOB, 1IKaQ A OACKAbI, CTOI
NIACbMEHHBIA, KOMIIBIOTEP EPCOHAIBHBIN

TTomerenust misa
XpaHeHUs
obopynoBaHus U
y4eOHOr0 MHBEHTapPs

I'-05, Macrepckas
kad. "TTM"

CTCIUIAXK IJI1 XpaHCHUA HHBCHTaps
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

FHHpOBHepFeTI/I‘IeCKI/IC YCTAaHOBKH

(Ha3BaHME AUCIMILIMHBI)

1 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2

KM-3

KM-4

Pabouwne nporecchl aKTUBHBIX THAPOTYpOUH. OO0paTuMbie TuApoMaiinibl (TecTupoBaHue)
KoHCTpyKIHs U MPOSKTUPOBAHUE OCHOBHBIX pa0OYMX OPraHOB PEAKTUBHBIX THIPOTYPOHH
(KonTpoawsHas pabora)

KoHcTpyKIus ¥ MPOEKTUPOBAHKE BAJIIOB M OTIOP THIPOATrPeraToB, BCIIOMOTaTeIbHOE
obopynoBanue ruapoTypout (TectupoBanue)

XapaKkTepuCTUKH, HOMEHKIIATypa U BBIOOP THAPOTYpOUH Ha 3agaHHble napameTpsl [ 9C
(I'paduueckas padbora (4epTex))

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM-
Howep Pa3nen nucuuninHb KM: L 2 3 4
pasjena Henens 4 8 12 16
KM:
1 AKTUBHBIE TUIPOTYpOHHBL. Pabounii mporecc akTUBHOM
JIBYXKPaTHOW I'MAPOTYPOUHBI
11 AKTUBHBIE THIPOTYpOHHBIL. Pabounii mporecc akTUBHOM +
' JIBYXKPaTHOU I'MIPOTYPOUHBI
2 AKTUBHBIE THIPOTYpOHHBIL. Pabounii mporecc akTHBHOM
KOBIIOBOW THJIPOTYPOUHBI
21 AKTUBHBIE THIPOTYpOHHBIL. Pabounii mporecc akTHBHOM +
' KOBIIOBOW THJIPOTYPOUHBI
3 OO6paTuMble THAPOMALINHBI THIPOAKKYMYIHPYIOIINX
anektpudeckux cranimii (TADC)
31 OOpaTuMble THAPOMALITNHBI THIPOAKKYMYIHPYIOIINX +
' anektpudeckux cranimii (TADC)
4 KoHcTpykiuu 1 npoekTupoBaHUe TUAPOTYPOUH.
KoHCTpyKIIUS M IPOEKTUPOBAHUE HANPABJISIOUIETO anmapara
4.1 KoHcTpyKIInu U nNpoeKTUpoBaHuE THAPOTYPOUH +
4.2 KoHcTpyKius u npoeKTUpOBaHUE HAMPaBISAIOUIETo anmapara +
5 KoHcTpyKinu u npoekTHpoBaHUE pagralibHO-0CEBbIX U
OBOPOTHO-JIONACTHBIX PA0OYMX KOJIEC THAPOTYPOUH.
51 KoHCTpyKIIMM ¥ IPOEKTUPOBAHUE PAUAIBHO-OCEBbIX U +
' MOBOPOTHO-JIONACTHBIX Pa0OUNX KOJIEC THAPOTYpOUH
6 [ToAmMOHUKY ¥ BaJIbl THAPOTYPOUH
6.1 [ToAmMOHUKY ¥ BaJIbl THAPOTYPOUH +
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7 Bcnomorarensnoe 000pynoBaHue THAPOTYPOHH
7.1 BcnomorarenbHoe 000pynoBaHUE THAPOTYPOUH +
8 XapakTepUCTUKU, HOMEHKIIATYpa U BBIOOP I'MIPOTYpOUH Ha
3aaHHble napamerpsl ['OC
8.1 XapakTepUCTUKU, HOMEHKIIATYpa U BBIOOP I'MIPOTYpOUH Ha +
' 3aaHHble napamerpsl ['9C
Bec KM, %: | 25 25 25 25

2 cemecTp

Hepeqenb KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIIET0 KOHTPOJIA yCII€BAEMOCTH MO AUCHUIIJIMHE:

Bua npoMexyTo4HOM aTTeCTALMHA — .

Nunexc
Howmep Paznen nucruninHel KM:
pazzaena Henens
KM:
Bec KM, %:
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IIpuioxenue b

BAJLJIbHO-PEUTUHIOBASI CTPYKTYPA
KYPCOBOI'O ITPOEKTA/PABOTHI 1O IUCIUAIIVIMHE

FHHpOBHCpFeTI/I‘IeCKI/IC YCTAaHOBKH

(Ha3BaHME AUCIMILIMHBI)
2 cemecTp

IlepeyeHb KOHTPOJIBHBIX MEPONPHUATHH TEKYIIEr0o KOHTPOJS YCHEBAEMOCTH IO KYPCOBOMY

NPOEKTY:

KM-1 Ilony4yenue 3aganusi, moa00p MPOESKTHBIX MaTEPUAIOB. BhIOIHEHNE CKU3a KOHCTPYKIIHUH.
PacueT Harpy30k Ha Jionactsx pabouero Kosieca

KM-2 Pacuer notpeGHOT0 ycuius cepBoMOTOpa pabodero koseca. BeimomHenue cO0pouHOro ueprexa
pabouero kojeca

KM-3 Pacuer Harpy30k Ha JIolaTKax HaIPaBIIIOLIETO anapaTa ¥ pacdeT YCHIHs CEpBOMOTOpA.
Pa3pa0oTka HanpaBISIOMIEro MOALIMITHUKA THAPOTYPOHHbI

KM-4  Odopmienue rpaduyeckoil 4aCTH U pacueTHO-MIOSICHUTEIbHON 3a1CKU

Bujx npome:xxyTouHoii arrecranmuu — 3amura KI1.

WNunekc KM- | KM- | KM- | KM-
Howmep Pazen xypcoBoro mpoekTa/KypcoBoii paboThl KM: L 2 3 4
paznena Henens 4 8 12 16
KM:
[Tomryuenue 3aganws, MOA00P MPOSKTHBIX MaTCPHUAIIOB.
1 BrlnonHeHne 3cku3a KOHCTPYKIUU. Pacuer Harpy3ok Ha +

JonacTsax paboyero koseca

PacueT nmoTpeOHOTO yCHIIUS CEpBOMOTOpA pabovero Kojeca.
BrinosnHeHNEe cO0pPOYHOTO YepTeka pabodero kojeca

PacueT Harpy30k Ha JIOaTKax HaIlpaBISAIOLIETO anmnapara u
3 pacuer ycuius cepBoMoTopa. PazpaboTka HampasIIsIOIIEeTo +
HOJIIUITHUKA TUAPOTYPOUHBI

Odopmnenue rpaguueckoit 4acTu U pacueTHO-
HOSICHUTEJIHLHOU 3aITNCKU

Bec KM, %: | 25 20 25 | 30
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