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Pabo4asn nporpamma coctaBfiieHa Ha ocHoBe ®I'OC BO n yyebHoro nnaHa MITY no HanpaBneHMIO
noaroToBku (cneumanbHocTn) 15.03.02 TexHonorndeckme MalnHbl 1 obopynoBaHmne

CocTaBuTesnib pabouyer nporpamMMmsi:

npodeccop, 3aBenyoLunin MoanncaHo npocton 30 MepeTyKoB 3ayp ANOaMnpoBUNY
Kagpeppon CnOM, gou., o-p 24.09.2024
TexH. HayK

(BONKHOCTb, y4eHOoe 3BaHue, CTeneHb) (noannce) (®.11.0.)

Pabouan nporpaMma yTBep>XAeHa Ha 3acenaHum Kadenpbl:
TexHONornm, MallnH n 060pynoBaHNS NULLIEBLIX MPON3BOACTB

(Ha3BaHue Kadenpsl)

3aseaytownin kagenpomn:

02.10.2024 MoanncaHo npocton 3 CuioxoB Xa3peT PycnaHoBuMY
02.10.2024
(moannce) (®.1.0.)
CornacoBaHo:

Pykosoautens OMOTI
3aBeayloWmnii BbiMycKatoLwen

Kahenpon
rno HarpaseHUo NOArOTOBKU
(cneumanbHoOCTK)
02.10.2024 MoanncaHo npocton 3 CuioxoB Xa3peT PycnaHoBMY
02.10.2024
(moannce) (®.1.0.)
CornacoBaHo:
HB MI'TY
(Ha3BaHWe NoApa3aeneHns)
25.09.2024 MopnucaHo npocton 3N N. b. bepbepbaH
25.09.2024

(noannce) (®.11.0.)
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1. Llenm n 3apaum yuyebHom aucumniamibl (Moayns)

Llenblo M3y4YeHMS OUCUMMAUHBI «PacyeT W KOHCTPYMpPOBaHME MallMH W annapaTos
NnULEBbLIX MPOU3BOACTB» ABNSETCA nNpuobpeTeHne CTyaeHTaMu 3HaHWA B 06/1aCTM MaWUH w”
annapaToB MULLEBbLIX NMPON3BOACTB, U3y4YeHNEe CTyAEeHTaMN pacyeTa U KOHCTPYUPOBAHUA MaLUUH W
annapaToB MULLEBbLIX NPOW3BOACTB, 00yCNOBAEHHbIX 0COBEHHOCTAMM KOHCTPYKLUM U YCIOBUAMU
paboThl.

3apauv AUMCLUMUMNJIMHLI:

* MOAr0TOBKa CTYAEHTOB K OpraHn3auMOHHO-TEXHNYECKONW, IKCNEPMMEHTAIbHO-NCCNEeN0BaTE/IbCKON 1~
MPOEKTHO-KOHCTPYKTOPCKON MNpodeccCnoHanbHOW AOeATEeNbHOCTN, CBSA3aHHOW C  OMTUMajbHbIM
MPOEKTUPOBAHMNEM COBPEMEHHbIX, HAAEXHbIX, BbICOKONPOU3BOAUTESIbHbLIX MaLLUWUH 1 annapaTos.;

* N3yYeHUEe OCHOB Teopwun MNPOU3BOAUTENBHOCTM MaWUMH W annapaToB MULLEBOWN
MPOMbILLIIEHHOCTU;

* M3yYEeHUEe MEeTOM0/I0rMN NMPOEKTMPOBAHUS MALLUVH VU BUOOB NPOEKTUPOBAHUS, onpenesieHne
OCHOBHbIX HanpaBaeHUI Nporpecca B MalMHOCTPOEHNY;

* N3yYyeHNWe MeTOAOB pacyeTa W KOHCTPYMPOBAHMS MallMH W annapaToB MNULLEBbLIX
Npou3BOACTB, A1 Bbibopa Hanbonee pauMoHabHOro MeTo[a NoBbILLEHUS 3(PEKTUBHOCTH
MalLUWH, CHUXXEHWe MaTepunasioeMKOCTW, TOBbILEeHNEe [OJrOBEeYHOCTU W HAOAEXHOCTU
obopynoBaHus;

e aHa/IN3 NyTen COo3[4aHUNs KOHCTPYKLMA COBPEMEHHOro obopynoBaHMs WM MEPCneKTUBHbIE
HanpaBJieHNa ero copepweHCTBoOBaHUA,

e TexHosornyeckoe obopyagoBaHme oTpacan, ero KaacCcuukaumio, yCTponcTBo, 0COBEHHOCTH
aKcnayaTauum, NpobnemMbl ynydleHNs Ka4ecTBa NpoayKLWN;

®* OCHOBbl MPOEKTUPOBaHMA TeXHOJIornyeckoro obopyagoBaHusa, MeToabl 06paboTku
3KCMNepuMeHTaslbHbIX AdaHHbIX, aHaan3 3PPeKTUBHOCTN pPaboTbl TEXHOJIOrMYEeCKOro
obopygnoBaHus;

e MeTOAbl onpefesieHna OoNTUMaJIbHOM KOHCTPYKUUM 1 paboymx opraHoB v APYrux ys3noB
MalUMH NULWEBbIX OTpacnen;

e Nepexon OT pac4YeTHOW CXeMbl K peasibHON KOHCTPYKLUUK 1 HaobopoT;

e pacyeTbl MalMH W anmapaToB Ha MPOYHOCTb, JKECTKOCTb, [O0JIFTOBEYHOCTh,
BMOPOYCTONYMBOCTb;

* HOPMaTWMBHbIE OOKYMEHTbI AJ14 BbINOJIHEHNA NPAKTUHECKNX PaCHeTOB Npun NMPOeKTUPOBaHNN
obopynoBaHus.
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2. MecTto pucumnauHbl (Moaynsa) B cTpyktype Ol no HanpaBsieHuUio
noaAroToBkKM (cneuuasbHOCTHU)

JaHHaa agucumMniaMHa oTHocuTCcA K obsizaTenbHoW YacTtu y4vebHoro nnaHa Of
HanpaBneHuto NoaroToBky 6akanaBpos 15.03.02 TexHoMoOrMyeckme MallmHbl 1 obopynoBaHue.

Ilna ycnewwHoro oCBOEHUS AUCLUMNHBLI «PacyeT 1 KOHCTPYMPOBAHME MaLUVH W annapaTos
MULLLEBLIX MPOU3BOACTB» HEOOXOAMMbI 3HAHUA MO CenyWNM AUCUMnInHam n pasagenam OM:
HayepTaTeNlbHaa reoMeTpus, NHXXeHepHas rpadpuka, CONpoTUBIEHNE MaTepnasnos, pusnka,
MaTeMaThKa, TeopeTnyeckas MexaHunka.

4/38

no



3. MNepeyeHb NaHUpPyeMbIX pe3ysibTaTOB 00y4YeHus No AuCUUNINHE
(MOAYyN0), COOTHECEHHbIX C NIAHUPYEMbIMU pe3ysibTaTaMU OCBOEHMA
obpasoBaTesibHOW NPOrpaMmMmbl.

Mpouecc n3y4yeHnsa gNCLUUMINHBI HanpaBiieH Ha opMUpOoOBaHue cnenyowen(nx) komnetTeHunn(in):

OlMK-13 CrnocobeH NpUMeHATbL CTaHA4apTHbIE MEeTOAbl pacyeTa nNpu
MPOEeKTUPOBaHUN AeTanemn n y3n0B TEXHONOM NYECKNX
MalluH, 1 obopyaoBaHNs

OMnK-13.1 CrnocobHOCTb MPOEKTMPOBaTb AeTaJn 1 y3bl C
MNCMNOJIb30BaHMEM MPOrPaMMHbIX CUCTEM KOMIMbIOTEPHOIO
NPOEeKTUPOBaHNA Ha OCHOBE 3(P(PeKTUBHOIro coveTaHUsA
nepenoBbiX TEXHONIOMMIA N BbINOJAHEHWNS MHOFOBapPUaHTHbIX
pacyeTos

ONnK-13.2 BnapeeT HaBblkaMu K MPOBEPKE COOTBETCTBMUA
pa3pabaTbiBaeMbIX MPOEKTOB U TEXHNYECKON AOKYMeHTauumn
CTaHAapTaM, TeEXHUYECKUM YCIOBUAM N APYTrUM
HOPMaTUBHbLIM JOKYMEeHTaM
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4. Obbem gucuunnuHel (Moayna) n Buabl yauedbHon padorbl. Obian
TPYAOEMKOCTb AUCLUNJINHDI

06bem ancumnavHbl 1 BUObl yiebHom paboThl Mo o4HOW opMe oby4eHus.

DOopMbl KOHTpPONA

Buabl 3aHATUNA

WUtoro 3.e.

(KkonuyecTtBO) Yyacos
9K 3a Kn Jlek J1a6 Mp cPn KPAT |KoHTp CP
onb
Kypc 3 [Cem. 5 1 17 17 0.25 73.75 108 (3
Kypc 3 [Cem. 6 1 17 17 17 2.5 0.35 35.65 54.5 144 4
O6bem gncumnnanHel n Buabl y4ebHom paboTbl Mo 3a04HON hopme 0byHeHus.
DopMbl KOHTpONA Bupabl 3aHATUMI WUtoro 3.e.
(konmyecTBoO) Yyacos
3K 3a Kn Jlek Ja6 Mp cPn KPAT |KoHTp cP
oJib
Kypc 3 [Cem. 5 1 2 2 2 0.25 3.75 98 108 (7
Kypc 3 [Cem. 6 1 2 2 2 2.2 0.65 8.65 126.5 144 |7
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5. CTpyKTypa u coaep>XaHue y4eOHOW M BOCNUTATEJIbHON AEATEJIbHOCTU NMPU peasiu3auum AUCLUNJINHDbI

5.1. CTpyKTypa OAUCUUNANHBI A8 0O4HON hopMbl 0ByYeHUs.

Cem

Paspen aucuunamHbl

Hepen
A ceMe
cTpa

Bupabl yiebHoM paboTbl, BKJIOYAs caMocToATeNbHYIO paboTy u

Tpy

noeMKocTb (B yacax)

JNlek

Jla6

ne

cPn

KPAT

KoHTpo
nb

CP

C3

dopMbl TeKyLlero/npome
XXYTOYHOW KOHTpoONsA
ycneBaeMoCTH TeKyLLero
(no HepensamMm cemecTpa),
NPOMEe>XyTO4HOMN
aTTectauum (no
ceMecTpam)

2

11

12

3/5

Paspen 1. Obwime cBeAEHUA 0 KOHCTPYMPOBaHUU
MalwuH. Tema 1. BBegeHune. Obwine ceegeHns o
KOHCTpPYyMpoOBaHUM MawunH. 1.1.06wwmne metoabl
KOHCTpyuMpoBaHus. 1.2.Pa3paboTka KOHCTPYKTUBHbIX
peweHnin. MpuMep NPOEKTUPOBaHUSA LLEHTPOOEXXHOIrO
Hacoca.

N|&

N[O

611u-0npoc,npak.-cem.
3aHATHE

3/5

Tema 1. BeefgeHune. ObLime cBefeHNs O
KOHCTPYMpOBaHUM MalunH. 1.3. MeToAbl CHUXeHns
MacCbl fieTaslell U KOHCTPYKUMIA. PaunoHanbHble n
HepaunoHaibHble CXeMbl HAarpy>XeHns, 3KOHOMUYHbIe
npocpunn. 1.4.MeTobl NOBbILLEHNA HAAEXHOCTUN
neTanen N KOHCTPYKLNUNA.

611u-0npoc,npak.-cem.
3aHATME

3/5

Paspen 1. Tema 2. OCHOBbI pacyeTa MalUuH ”
annapaToB MULLEBbIX MPON3BOACTB. 2.1. D1eMeHTbl
Teopun HageXHoCcTu. HapexxHocTb, 6€30TKa3HOCTb,
PEMOHTONPUrOAHOCTb, AOJIFOBEYHOCTb. MeToabl
onpegeneHns nokasatenen HagexXHoOCTH.

npak.-ceM. 3aHAaTune

3/5

Tema 2. OCHOBbI pacyeTa MaLUWH 1 annapaToB
nMULWEeBbIX NPOnN3BOACTB. 2.2. OCHOBbI OMTMMaJIbHOIO
npoeKkTupoBaHus. Kputepum onTuMasbHOCTH.
OpHOMepHbIE U MHOFOMEpPHbIe 3a4a4yn oNnTUMMU3aLnn.
2.3. Bbibop MaTepuanoB 1 JOMycKaeMbix
Hanps>XKeHUn, yTOYHEHNE pacHeTHbIX CXEM U
Harpy3ok.

npak.-ceM. 3aHATne

3/5

Tema 2. OCHOBbI pacyeTa MallMH 1 annapaTos
nUWeBbIX NPON3BOACTB. 2.4. PacyeT 3/1eMeHTOB
KOHCTpYyKUMI annapaTos. 2.4.1. Obwue TpeboBaHuA
rMpu NPOEKTUPOBaHUM annapaToB. MaTepuansl,
npuMeHsiemMmble 019 U3rOTOBJIEHUS annapaTos. 2.4.2.
PacyeT o6ono4ek Npon3BoabHON hOopMbI. 2.4.3.
PacyeT umnuHapunyecknx obonoyek, paboTarowmx
Hal OeNCTBMEM BHYTPEHHEro n3bbiToO4HOro
OaBIeHNSA. DKBUBAJIEHTHbLIE HAMPAXKEHWNS.

61mu-onpoc

3/5

Tema 2. OCHOBbI pacyeTa MallMH 1 annapaTos
nuLeBblx Npon3sBoacTB (MpononkeHne Temsbl). 2.4.4.

npak.-ceM. 3aHAaTune
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Cem

Paspen aucumnnauHbl

Hepen
A ceme
cTpa

Bupbl yuebHoi paboThl, BKJ/IlO4YaA caMOCTOATENIbHYIO paboTy M

Tpy

LO0eMKOCTb (B yacax)

JNek

Jab

ne

cPn KPAT |[KoHTpoO
nb

CP

c3

dopMbl TeKyLLero/npome
XXYTOYHOW KOHTpONs
ycneBaeMoOCTU TeKyLlero
(no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTecTtauum (no
ceMecTpam)

2

10

11

12

PacueT umnanHaopmnyeckmnx o6ono4eK, Harpy¥eHHbIX
Hapy>XHbIM gaBneHuneM. 2.4.5. PacyeT obonouek,
Harpy>XeHHbIX 0CEBbIM CKMMAOLWMM YyCUIINEM.

3/5

Tema 2. OcHOBbI pacyeTa MalUVH 1 annapaToB
nuuieBbix NponseoacTs (MpoposkeHne Temsbl). 2.4.6.
PacyeT 060s104eK, Harpy>XeHHbIX n3rnbaoLwnm
MOMeHTOM. 2.4.7. PacyeT 0605104€eK, Harpy>XeHHbIX
nonepeYyHbIM yCuanem.

61mu-onpoc

3/5

Tema 2. OCHOBbI pacyeTa MaLlMH 1 annapaTos
nuLeBbIxX Npon3soacTB (MpogonkeHne Temsbl). 2.4.8.
Pac4yeT obonoyek, paboTaowmx Nog COBMECTHbLIM
OeNCTBMEM Hapy>XHOro AaBJieHUs, 0CeBOro
oKMMatoLwero ycunaums, nsrnbatowero MoMeHTa u
rnonepe4yHoro ycunus. 2.4.9. PacueT
UMANHAPUYECKMX 060104€eK, NOAKPENIEHHbIX
KOJIbLl@aMWN KEeCTKOCTW.

611u-0npoc,npak.-cem.
3aHATME

3/5

Tema 2. OcHOBbI pacyeTa MalUWH 1 annapaTos
nuuweBbiX Npon3BoAcTB (MpogokeHne Temsl).
2.4.9.1. Pac4eT Npu BHYTpEHHEM N36bITOYHHOM
pasneHnun. 2.4.9.2. PacyeT npu Hapy>XHbIM
n36bITOYHOM faBneHumn. 2.4.10. TpeboBaHusa npu
NPoeKTMPOBaHUM 060104€K.

6nuy-onpoc,npak.-cem.
3aHATUE

3/5

Tema 2. OCHOBbI pacyeTa MaLUWH 1 annapaToB
nuuweBbIX Npon3BoAcTB (MpogokeHne Temsl).
2.4.11. PacyeT chepuryeckomn 060104KuN.
OKBMBaJIEHTHbIE Hanps)xeHus. 2.4.12. PacyeT
KOHUYeCKUx gHuwl. 2.4.12.1. PacyeT npn BHyTPEHHEM
n3bbIToOYHOM faBneHunn. 2.4.12.2. PacyeT npu
Hapy>XHbIM N36bITOYHOM AaBJIEHUN.

npak.-ceM. 3aHATnE

3/5

Tema 2. OCHOBbI pacyeTa MallMH 1 annapaTos
nuLeBblx Npon3sBoacTB (MpoaosKeHne TeMb).
2.4.15. PacyeT BbINyKJbIX AHUL, (3NNNTUYECKNX,
nonycepnyecknx n Topochepunyeckmnx) npu
BHYTPEHHEM N HapYy>XHOM M36bITOYHOM AaB/IEHUN.
2.4.16. PacyeT NNOCKUX KPYrablX NAACTUH (AHWL 1
KpPbILLEK).

9,25

npak.-ceM. 3aHAaTune

3/5

Tema 2. OcHOBbI pacyeTa MalUVH 1 annapaToB
nuLeBbIX Npon3BoAcTB (MpoaoKeHne TeMb).
2.4.17. PacyeT NJOCKUX KPYTJ/blIX KpbILeK C
OOMNOJIHUTENIbHbIM KpaeBblM MOMEHTOM. 2.4.18.
PacyeT KOHMYECKNX OHULL, HarpyXXeHHbIX
rmMapocTaTuyYeCcKM AaBieHNEM.

61mu-onpoc

3/5

Tema 2. OcHOBbI pacyeTa MalUVH 1 annapaToB

10

npak.-ceM. 3aHAaATne
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Cem Paspen oMcUMNINHDbI Hepen Bupbl yuebHou paboTbl, BKJIlOYaA CaMOCTOATEJIbHYIO paboTy u dopMbl TeKyLLero/npome
A ceme TPyAoeMKOCTb (B 4acax) XXYTOYHOW KOHTpONs
cTpa Jlek Nab6 ne cPn KPAT |[KoHTpoO (o] 4 C3 ycneBaeMoCTM TeKyLuero
nb (no Hepensam cemecTpa),
NPOMEe>XXyTO4HOW
aTTectauumu (no
ceMecTpam)
1 2 3 4 5 6 7 8 9 10 11 12
nuLeBblX NPon3BoACTB (MpogokeHne TeMbI).
2.4.19. PacyeT Ha NPOYHOCTb YKpenaeHuns
oTBepcTuin. 2.4.20. dnaHueBble coeanHeHus. Tunel
haHUeBbIX COeAMHEHUN. PacyeT yCcuans 3aTsxKKN.
MNpoknagoyHble MaTepuanbl.
3/5 Tema 2. OcHOBbI pacyeTa MalUVH 1 annapaToB 3 3 10 61mu-onpoc
nuLeBbIX NPon3BoACTB (MpogokeHne TeMbI).
2.4.21. PacyeT naTpy6kKoB. 2.4.22. Onopbl
annapaToB.
3/5 Tema 2. OcHOBbI pacyeTa MalUVH 1 annapaToB 3 3 6nnu-onpoc,nab. 3aHATHE
nuLeBbIX Npon3BoAcTB (MpoaoKeHne TeMb).
2.4.21. PacyeT naTtpybkoB. 2.4.22. Onopsbl
annapaTos.
2,75 0,35 35,65
UTOro: 34 17 34 2.75 0.35 35.65 |128.25

5.2. CTpyKTypa ANCUMMNAMHBI A8 3a04HON popMbl 0B6yYHeHuUs.
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Cem Paspen pucumnnmHbl Bupbl yuebHoM paboThbl, BKJIlOYaA caMOCTOATesIbHYIO paboTy u
TPYAOEMKOCTb (B Yacax)
Jlexk Ja6 ne cPn KPAT |[KoHTpoO CcP C3
b
1 2 4 5 6 7 8 9 10 11

3/5 14

3/5 Paspen 1. Obwime cBeAEeHUA O KOHCTPYMpOBaHUM MalwunH. Tema 1. BBeneHue. Obuime cBeieHUs o 14
KOHCTPYMpPOBaHUM MawwuH. 1.1.06wme meToabl KOHCTPpyMpoBaHus. 1.2.PazpaboTka KOHCTPYKTUBHbIX
pelueHnin. NMprvMep NPoeKTUpPoBaHWSA LeHTPobe)XHOro Hacoca.

3/5 Tema 1. BeeneHune. O6ume cBefieHNS 0 KOHCTPYMPOBaHMM MaLUnH. 1.3. MeToabl CHMXXEHMA MaccChl 2 14
neTtanen n KOHCTPYKUMIA. PaunoHanbHble 1 HepaunoHabHbIe CXEMbl HAarPy>XeHWs, SIKOHOMUYHbIE
npodunan. 1.4.MeTogbl MNOBbILIEHWNS HAAEXHOCTU feTasell 1 KOHCTPYKLUNA.

3/5 Paspnen 1. Tema 2. OCHOBbI pacyeTa MalIVH 1 annapaToB NULEBbIX NPONU3BOACTB. 2.1. dneMeHThbI 2 14
Teopun HaJexHoCTU. HagexHocTb, 6e30TKa3HOCTb, PEMOHTOMNPUTOAHOCTb, A0JIFOBEYHOCTL. MeToabl
onpepeneHnsa nokasaTenen HageXXHoCTHu.

3/5 Tema 2. OCHOBbI pacyeTa MallKH 1 annapaToB NULLEBbIX MPON3BOACTB. 2.2. OCHOBblI ONTMMasiIbHOr0 2 14
npoekTMpoBaHusa. Kputepun ontuManbHOCTU. O4HOMEpPHbIE 1 MHOFOMEpHbIe 3a4ayun onTUMmM3aLunm.
2.3. Boibop MaTepmnaaoB U AONYCKaeMblX HAaNPSAXEHNN, YTOYHEHUE pacyYeTHbIX CXEM N Harpy3oK.

3/5 Tema 2. OCHOBbI pacyeTa MaLlMH 1 annapaToB NULLEBbLIX MPON3BOACTB. 2.4. PacyeT 3/71eMeHTOoB 14
KOHCTpYKUMIA annapaToB. 2.4.1. O6wune TpeboBaHMS NpU NPOEKTUPOBAHMN annapaToB. MaTepuansl,




Cem

Paspen pucumniivHbl

Bupbl yuebHol paboThl, BKJIlO4YAA CaMOCTOATENIbHYIO paboTy m

TPy

LO0EeMKOCTb (B yacax)

JNlek

JNa6

ne

cpPn

KPAT

KoHTpo
nb

CP

c3

2

4

5

6

7

8

9

10

11

npuMeHsieMble oNs N3roToBsieHns annapaTtoB. 2.4.2. PacyeT 060104eK NPOM3BOJIbHON hopMbl. 2.4.3.
PacyeT unnuHgpunyeckux obonoyek, paboTarowmx Haa AeNCTBUEM BHYTPEHHEro n3bbiTo4HOro
[aBNEeHNS. DKBMBAJIEHTHbIE HAaNpsXXeHus.

3/5

Tema 2. OCHOBbI pacyeTa MallMH 1 annapaToB NuLLEeBbIX NPon3BoAcTB (MpoagoskeHne TeMmsbl). 2.4.4.
PacyeT umnuHapnyecknux o60s04eK, HarpyXeHHbIX Hapy>XHbIM AaBneHnem. 2.4.5. PacyeTt obonoyex,
Harpy>XeHHbIX 0CEBbIM CKUMAIOLLUM YCUSINEM.

14

3/5

Tema 2. OCHOBbI pacyeTa MallKH 1 annapaToB NuLLeBbIX NPon3BoAcTB (MpoaoskeHne TeMmsbl). 2.4.6.
PacyeT obonoyek, Harpy>eHHbix nsrunbatownm momeHToM. 2.4.7. PacdyeT 060104€eK, Harpy>KeHHbIX
nornepeYyHbIM yCuanem.

14

3/5

Tema 2. OCHOBbI pacyeTa MallMH 1 annapaToB NuLLeBbIX NPon3BoAcTB (MpoaoskeHne Temsbl). 2.4.8.
PacyeT obonoyek, paboTatolwmx non COBMECTHbIM AEACTBMEM Hapy>XHOrO AaBJieHNs, 0CEBOro
CKMMaloLLero ycunms, nsrnbaroLuero MoOMeHTa 1 nonepeyHoro ycnaus. 2.4.9. Pac4eTt UMANHAPUYECKNX
0601104€eK, NOAKPEnJeHHbIX KOJbLAMMN XXECTKOCTH.

14

3/5

Tema 2. OCHOBbI pacyeTa MallMH 1 annapaToB NuLLEeBbIX NPon3BoACTB (MpoaoskeHne Temsbl). 2.4.9.1.
PacyeT npu BHyTpeHHeM n36bITOYHOM AaBneHun. 2.4.9.2. PacyeT Npu HapyXHbIM N3ObITOYHOM
pasneHuun. 2.4.10. TpeboBaHWA Npu NPoekTUPoBaHUKM 060104€EK.

14

3/5

Tema 2. OCHOBbI pacyeTa MallMH 1 annapaToB NuLLEBbIX MPon3BoACTB (MpoanoskeHne Temsbl). 2.4.11.
PacyeT chepuyeckorn 060104KN. DKBMBAJIEHTHbIE HaMpsXxeHUs. 2.4.12. PacyeT KOHNYECKUX AHMLL.
2.4.12.1. PacyeT Npu BHYTpPEeHHEM N36LITOYHOM AaBneHun. 2.4.12.2. PacyeT Npu Hapy>XHbIM
N36bITOYHOM JaBAEHUN.

14

3/5

Tema 2. OCHOBbI pacyeTa MallKH 1 annapaToB NuLLEBbIX MPon3BoACTB ([pofoskeHue Temsbl). 2.4.15.
PacyeT BbINYKJbIX AHULL (3AANNTUYECKNX, NOayChepnYecKmnx n Topochepmnyeckmnx) npm BHyTPEHHEM U
Hapy>XHOM N36bITOYHOM AaBaeHnn. 2.4.16. PacyeT NAOCKMX KPYr/blX MAACTUH (AHULL N KPbILWEK).

14

3/5

Tema 2. OCHOBbI pacyeTa MallKH 1 annapaToB NuLLEBbIX MPon3BoACTB ([pofoskeHue Temsbl). 2.4.17.
PacyeT NAoCKUX KpyribiX KpbILLEeK C 4OMNOJIHUTESIbHbIM KpaeBbiM MOMeHTOM. 2.4.18. PacyeT
KOHMYECKNX AHUL, Harpy>XeHHbIX rMAPOCTaTUY4eCKNUM AaBleHNEM.

14

3/5

Tema 2. OCHOBbI pacyeTa MallKH 1 annapaToB NuLLEBbIX MPon3BoACTB ([pofoskeHue Temsbl). 2.4.19.
PacyeT Ha NPOYHOCTb yKpenaeHnsa oTBepcTuin. 2.4.20. ®naHueBble coeanHeHns. Tunbl haaHueBbIX
coefnHeHUN. PacyeT ycnnmsa 3aTa>KKu. MpoknagoyHble MaTepuasbl.

14

3/5

Tema 2. OCHOBbI pacyeTa MallKH 1 annapaToB NuLLEBbIX MPon3BoACTB ([pofoskeHue Temsbl). 2.4.21.
PacyeT naTpy6bkoB. 2.4.22. Onopbl annapaTos.

14

3/5

Tema 2. OCHOBbI pacyeTa MallMH 1 annapaToB NuLLEBbIX MPOon3BOACTB (MpoanoskeHne Temsbl). 2.4.21.
PacyeT naTpy6koB. 2.4.22. Onopbl annapaTos.
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5.4. Copep>xaHue pa3nesnoB AUCLUUNJIMHBI (MOoaynsa) «PacyeT U KOHCTPYMPOBaHME MALLUUH M annapaToB NULLLEBbIX NPOU3BOACTB>,
obpa3soBaTesibHble TEXHOJIOTUHU

JIEKLIMOHHBIN KypC

MallWH 1 annapaTos
MuLLLEeBbIX MPON3BOACTB.
2.2. OCHOBbI ONTMMasIbHOro

OpHoMepHbie 1
MHOroMepHble 3a4a4un
onTuMmnsaumm. Beibop

OMnK-13.2;

CemMm HaumeHoBaHue TeMbl TpyaoeMKocTb (4achl) Copep>xaHue dopmMUpyeMble Pe3ynbTaTbl OCBOEHUSA OG6pasoBaTesibHble
AUCLUNJINHDI [0]::]e) 30 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafeThb) TeXHOJIOruu
1 2 3 4 5 6 7 8 9
3/5 Pazpen 1. Obuwume cBegeHuns ObLimre meToabl OlNK-13; ONK-13.1; 3HaTb: YMeTb: Bnagets: , Nexkuuns-6becena
0 KOHCTPYMpOBaHUU KOHCTPYMpPOBaHUSA. OlNK-13.2;
MalwwuH. Tema 1. BeegeHne. Pa3paboTka
Obuwme cBeieHns 0O KOHCTPYKTUBHbIX PELLUEHUN.
KOHCTPYMPOBaHUN MaLUUH. Mprmep NpoeKkTUpPOBaHUS
1.1.06wme meToabl LeHTpobexxHoro Hacoca.
KOHCTPYMPOBaHUSA. MeToAbl CHUXXEHUS MacChl
1.2.Pa3paboTka netanen N KOHCTPYKLNA.
KOHCTPYKTUBHbIX peLleHniA. PaunoHanbHble 1
Mpumep NpoeKTNPOBaHUSA HepaLuVOHaNbHbIE CXeMbl
LeHTpobexxHoro Hacoca. Harpy>xeHus, SKOHOMUYHbIE
npoguan.
3/5 Tema 1. BBegeHune. Obuive ObLive meToabl OlNK-13; ONK-13.2; 3HaTb: YMeTb: Bnagets: , Nlekunn-susyanusauunm
cBefeHus o KOHCTPYMpPOBaHUA.
KOHCTPYMPOBaHUN MaLLUUH. Pa3paboTka
1.3. MeToAbl CHUXEHNS KOHCTPYKTUBHbIX peLleHniA.
MaccCbl feTanen un Mprymep NpoeKkTUpPOBaHUS
KOHCTPYKLNNA. LeHTpobexHoro Hacoca.
PaunoHanbHble n MeToabl CHMXKEHUSA MacChl
HepaLunoHaibHble CXeMbI netanen N KOHCTPYKLNA.
Harpy>xeHus, SKOHOMUYHbIE PaunoHanbHble 1
npogunn. 1.4.MeTonbl HepauvoHaslbHble CXeMblI
MOBbILLIEHNS HALEXXHOCTN Harpy>xeHus, SKOHOMUYHbIE
neTanen N KOHCTPYKLNNA. npoduan.
3/5 Paszpen 1. Tema 2. OCHOBbI DNeMeHTbl Teopumn OlNK-13; ONK-13.1; 3HaTb: YMeTb: Bnagets: , Nexkuuns-6ecena
pacyeTa MalVH n HagexxHocTu. HapexHocTb, | OMNK-13.2;
annapaToB NULLEBbIX 6e30TKa3HOCTb,
npousBoAacTs. 2.1. PEMOHTONPUrOAHOCTb,
SNeMeHTbl Teopunun L0ONroBeYHOCTb. MeToabl
HaAeXHOCTU. HageXHoCTb, onpegeneHnsa nokasartenen
6e30TKa3HOCTb, HaOEeXHOCTMU.
PEMOHTOMNPUIrOAHOCTb,
[O0/IrOBEYHOCTb. MeToabI
onpeneneHus nokasartenemn
HaOEeXXHOCTMU.
3/5 Tema 2. OcHOBbI pacyeTa KpuTtepun ontumanbHocTn. | OMNK-13; OMNK-13.1; 3HaTb: YMeTb: BnageTs: , «Kenc»-TexHonoruns
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

NPOEeKTUPOBaHUS. MaTepunasoB n
Kputepun onTUManbHOCTU. [onyckaembix
OnOHOMepHble 1 Hanps>XeHWUn, yTO4YHeHne
MHOFOMepHbIe 3a4a4u pPacCyYeTHbIX CXeM 1
onTuMmsauun. 2.3. Beibop Harpysok.
MaTepuasioB ”
[onyckaemblx
Hanps>XeHumn, yTo4HeHne
pacyeTHbIX CXeM u
HarpysokK.

3/5 Tema 2. OcHOBbI pacyeTa PacyeT anemeHTOB OlNK-13; ONK-13.1; 3HaTb: YMeTb: Bnagets: , Nlekuunn-susyanusaunm
MallnH 1 annapaTos KOHCTPYKLWIA annapaTos. OlNK-13.2;
NULLLEBbIX MPON3BOACTB. O6wme TpeboBaHUA npu
2.4. PacyeT 31eMeHTOoB NPOeKTUpPOBaHNN
KOHCTPYKLMIA annapaTos. annapaTtoB. MaTepuanbl,
2.4.1. O6bwme TpeboBaHUA npuMeHsemble ong
npy NPOeKTUPOBaHNN N3roToBMEHNSA annapaTos.
annapaTtoB. MaTepuanbl, PacyeT obonoyek
npumeHseMble ons NPON3BOJIbHON (HOPMBbI.
N3roToBMEHNSA annapaTos. PacyeT umnuHapmnyecknx
2.4.2. PacyeT obonoyek obonoyek, paboTatowmx
NPON3BOJILHON (HOPMBbI. Haj oencTeuem
2.4.3. PacyeT BHYTPEHHEro n3bbITO4HOro
LUMANHAOPUNYECKUX [aBneHns. DKBNBaJIEHTHbIE
obonoyek, paboTatoLwmx HanpsxKeHus.
Haj oencreuem
BHYTPEHHEero n3bbIToO4HOro
LaBneHuns. DKBNBaANIEHTHbIE
HanpsxeHus.

3/5 Tema 2. OcHOBbI pacyeTa PacyeT unnnHppmnyecknx OMK-13; OMNK-13.1; 3HaTb: YMeTb: BnageTs: , Nlekuunn-sn3syanusaunm
MaLlnH 1 annapaTos obono4ek, Harpy>XeHHbIX OlnK-13.2;
nuLLLEeBbIX MPON3BOACTB Hapy>XHbIM AaBJ/ieHNEM.
(MpoposmxeHne Tembl). PacyeT obonouyek,
2.4.4. Pacyet Harpy>XeHHbIX 0CeBbIM
LUMANHAPUYECKNX CKUMAKLLNM yCUINEM.
060104€eK, Harpy>xeHHbIX
Hapy>XHbIM AaBsieHNEM.
2.4.5. PacyeT obonouex,
Harpy>XeHHbIX 0CeBbIM
CKUMAKLLNM YCUINEM.

3/5 Tema 2. OcHOBbI pacyeTa PacyeT obonouyek, OMNK-13; ONK-13.1; 3HaTb: YMeTb: Bnagers: , Nlekumns-becepa

MalUWH 1 annapaToB
MuLLLEBbLIX MPON3BOACTB
(MpoposmKeHne TeMbl).
2.4.6. PacyeT obosouyek,
Harpy>XeHHbIX
n3rnbawLwmm MOMEHTOM.
2.4.7. PacyeT obosiovek,

Harpy>XeHHbIX
I/I3FI/I66}OLLU/IM MOMEHTOM.
PacuyeT obonouek,
Harpy>XeHHbIX NnornepeYHbIM
ycunuvem.

OMnK-13.2;
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

Harpy>XeHHbIX NonepeyHbIM
ycuamem.

3/5 Tema 2. OcHOBbI pacyeTa PacyeT obonouyek, OMK-13; OMNK-13.1; 3HaTb: YMeTb: BnageTs: , Nlekumns-becepa
MaLlunH 1 annapaTos paboTatowmx nog OlnK-13.2;
NnuLLLeBbIX MPON3BOACTB COBMECTHbIM OeNCTBMNEM
(MpoposmKeHne Temsbl). Hapy>XHOro gasneHus,
2.4.8. PacyeT obonoyex, 0CeBOIro CXUMatoLero
paboTatowmx nog, ycunus, nsrmnbatowero
COBMECTHbIM AeNCTBUEM MOMEHTa 1 rnornepevyHoro
Hapy>XHOro faBneHus, ycunus. PacyeTt
0CeBOro CXumatoLero LUMANHAPUYECKNX
ycmnns, nrubatollero obonoyek, NoAKpenIeHHbIX
MOMEHTa 1 rnonepeyHoro KONbLL@aMN XKeCTKOCTH.
ycunus. 2.4.9. PacyeT
LUMANHAOPUNYECKUX
obonoyek, noakpensieHHbIX
KOJIbLL@aMWN XKEeCTKOCTW.

3/5 Tema 2. OcHOBbI pacyeTa PacyeT npu BHyTpeHHeEM OMK-13; OMNK-13.1; 3HaTb: YMeTb: BnageTs: , Tunosble 3agaHuns
MalUWH 1 annapaToB n36bITOYHOM OaBNEHUN. OMnK-13.2;
nuLLLEeBbIX MPON3BOACTB PacyeT npu Hapy>XHbIM
(MpoposmxeHne Tembl). N36bITOYHOM JaBNEHUN.
2.4.9.1. PacyeT npu TpeboBaHns npu
BHYTpPeHHEM n36bITO4HOM NPOeKTUpOBaHUN
nasneHunun. 2.4.9.2. PacyeT obonovek.
npy Hapy>XHbIM
N36bITOYHOM L@BNEHUN.
2.4.10. TpeboBaHusa npwu
NPOeKTUpoBaHUN
obonoyex.

3/5 Tema 2. OcHOBbI pacyeTa 2 PacyeT chepuyeckon OMK-13; OMNK-13.1; 3HaTb: YMeTb: BnageTs: , Tunosble 3agaHus
MalUMH 1 annapaToB 0607104KN. DKBMBaNeHTHble |OMNK-13.2;
nuLLLEeBbIX MPON3BOACTB HanpshxkeHus. PacyeT
(MpoposmxkeHne Temsbl). KOHMYeCKnX aHuw,. PacyeTt
2.4.11. PacyeT npwv BHYTpeHHeM
chepmyeckon 0605104KN. N36bITOYHOM OaBNEHUN.
SKBUBaJIEHTHbIE PacyeT npu Hapy>XHbIM
Hanps>xeHnsa. 2.4.12. 1n36bITOYHOM AaBJIEHUN.
PacyeT KOHMYECKX QHULL,.
2.4.12.1. PacyeT npwu
BHYTPEeHHEM N36bITOYHOM
nasneHun. 2.4.12.2. PacyeT
NPy Hapy>XHbIM
N36bITOYHOM JaBAEHUN.

3/5 Tema 2. OCHOBbI pacyeTa PacyeT BbINyKbIX OHALL, OlK-13; ONK-13.1; 3HaTb: YMeTb: Bnapets: , MpobnemHoe obyyeHmne
MallWH 1 annapaTos (3NnNTUYECKNnX, OlNK-13.2;
nuLLLEeBbIX MPON3BOACTB nonycepnyecknx un
(MpoposmxeHne Tembl). TOopocthepnyecknx) npu
2.4.15. PacyeT BbINyKJbIX BHYTPEHHEM N Hapy>XHOM
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CemMm HauMmeHoBaHue TeMbl TpyaoeMKocTb (4achbl) Copnep>xaHue dopmMupyeMblie Pe3ynbTaTbl OCBOEHMUA Ob6pasoBaTesibHble
AUCLUNJINHDI (o121 0] 390 0390 KOMMNeTeHuuu (3HaTb, yMeTb, BJlafgeTh) TE@XHOJIOrMu
1 2 3 4 5 6 7 8 9

OHUW, (3NANNTUYECKNX, N36bITOYHOM AaBNEeHUN.
nosycepnyeckmnx un PacyeT naockux Kpyribix
TOopocdepnyecknx) npu NAacTUH (BHWLL U KpbILEK).
BHYTPEHHEM N Hapy>XHOM
N36bITOYHOM L@BNEHUN.
2.4.16. PacyeT naockmx
KPYrAbIX NAACTUH (AHWLL 1
KpPbILLEK).

3/5 Tema 2. OcHOBbI pacyeTa PacyeT NAockux Kpyribix OMK-13; ONK-13.1; 3HaTb: YMeTb: BnageTs: , Onckyccuns
MaLlunH 1 annapaTos KpblLlek ¢ OlMnK-13.2;
NnuLLLeBbIX MPON3BOACTB OOMOJIHUTESIbHBIM KpaeBblM
(MpoposmKeHne Temsbl). MOMeHTOM. PacyeT
2.4.17. PacyeT nNaocKnx KOHNYECKUX OHWNLL,
KPYrbIX KpbILEK C Harpy>XeHHbIX
[OMOJIHUTESIbHBIM KpaeBbiM rMapocTaTUHeCcKnm
MOMeHTOM. 2.4.18. PacyeT LaBJieHNeM.
KOHMYECKNX AHULL,
Harpy>XeHHbIX
rmapocTaTuyeCcKnm
[aBJeHNEM.

3/5 Tema 2. OcHOBbI pacyeTa PacyeT Ha NpoYHOCTb OMK-13; OMNK-13.1; 3HaTb: YMeTb: BnageTs: , Nlekumns-becepa
MaLlVH 1 annapaTos YKpenaeHns oTBepcTun.
nuLLLEeBbIX MPON3BOACTB dnaHueBble COefNHEHNS.
(MpoposmxeHne Tembl). Tunbl hnaHUeBbIX
2.4.19. PacyeT Ha coefnHeHnn. PacyeTt
NMPOYHOCTb yKpenaeHns YCUNNSA 3aTSKKU.
oTBepcTui. 2.4.20. Mpoknago4Hble
dnaHueBble COefNHEHNS. MaTepuanbl.
Tunbl hnaHUeBbIX
coeauHeHnn. PacyeTt
YCUNNS 3aTSKKU.
[Mpoknano4vHble
MaTepuabl.

3/5 Tema 2. OcHOBbI pac4yeTa PacyeT naTpybkos. Onopbl | OMK-13; OMNK-13.1; 3HaTb: YMeTb: BnageTs: , 3aHATNE-3KCKypCus
MallUWH 1 annapaTos annapaTos. OlMK-13.2;
nuLLLeBbIX MPON3BOACTB
(MpoposmKeHne TeMbl).
2.4.21. PacyeT naTpybKoOB.
2.4.22. Onopsbl annapaTos.

3/5 Tema 2. OcHOBbI pac4yeTa PacyeT naTpybkos. Onopbl | OMK-13; OMNK-13.1; 3HaTb: YMeTb: BnageTs: , 3aHATNE-3KCKypCus
MallUWH 1 annapaTos anrnapaTos. OlMK-13.2;
nuLLLeBbIX MPON3BOACTB
(MpoposmKeHne TeMbl).
2.4.21. PacyeT naTpybKoOB.
2.4.22. Onopsbl annapaTos.
NTOrO: 34 4
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5.5. MpakTuyeckue 3aHATUA, UX HAMUMEHOBaHUe, coaep>XaHue n o6bLeM B Hacax

Cem

Ne paspgena pUCUUNIIUHBI

HaumeHOBaHMe NpPaKTUYeCKUX 3aHATUM

06bem B yacax

o®0

390

0390

1

2

3

4

5

6

3/5

Paspen 1. O6wue ceBefeHns o
KOHCTpyMpoBaHUM MawuvH. Tema 1. BeegeHue.
O6wme cBefeHNA O KOHCTPYMPOBAHUN MaLLUVH.
1.1.06wme MeToAbl KOHCTPYMPOBaHUS.
1.2.Pa3paboTKka KOHCTPYKTUBHbIX PeLUEHNN.
MprmMep NpoeKkTUpoBaHWSA LEHTPOBEXXHOro
Hacoca.

«MeToabl KOHCTPYNPOBaHNS.Pa3paboTka KOHCTPYKTUBHbIX PELLUEHUN».

2

3/5

Tema 1. BBepeHnune. Obwine ceeneHns o
KOHCTPYMpPOBaHUM MaliuH. 1.3. MeToabl
CHVXEHUSA MacChl AeTaniel U KOHCTPYKLWNA.
PauunoHanbHbIE N HepauMOHasibHble CXeMbl
Harpy>XeHus, 3KOHOMUYHbIe NMpocun.
1.4.MeTOAbl NOBLILLEHUS HAAEXHOCTY AeTasnen
N KOHCTPYKLUUA.

«MpuMep NPOEeKTMPOBaHNS LLeHTPOBEXHOro Hacoca».

3/5

Pa3pen 1. Tema 2. OcHOBbI pacyeTa MalUnH 1
annapaToB NULLEBbIX MPON3BOACTB. 2.1.
dnemMeHTbl TeopUN HaLeXXHOCTN. HageXXHoCTb,
6e30TKa3HOCTb, PEMOHTOMNPUTOAHOCTb,
[0/IrOBe4YHOCTb. MeToAbl onpepeneHuns
nokasaTenen HafeXHOCTK.

«MeToabl CH/XXEHUS MacChbl AeTanein  KOHCTPYKLUUIA. PaunoHanbHble N HepaloHabHble
CXEeMbl Harpy>XeHusi, 3KOHOMUYHbIE NPOUSIN».

3/5

Tema 2. OCHOBbI pacyeTa MaLUWH 1 annapaTos
nULLEBbIX MPON3BOACTB. 2.2. OCHOBbI
ONTUMasibHOro NPoekTnpoBaHus. Kputepun
onTuMa’sibHOCTU. OAHOMEPHbIE N MHOIOMEpPHbIE
3aja4m onTuMmsaumun. 2.3. Beibop maTepunanos
1N [OMyCKaeMblX HaNps»KeHNN, yTo4YHeHne
PacYeTHbIX CXEM N HarpysoK.

«2NeMeHTbl TeopUn HageXXHOCTN. HafeXXHOCTb, 6e30TKa3HOCTb, PEMOHTOMNPUIroAHOCTD,
LOJIr0OBEYHOCTb. MeToabl onpenesneHns rnokasaTtesiern HageXHOCTU».

3/5

Tema 2. OcHOBbI pacyeTa MalLUUH 1 annapaTos
nuLeBbiX NPON3BOACTB. 2.4. PacyeT 3/1leMeHTOoB
KOHCTpYKUWI annapaTos. 2.4.1. Obwue
TpeboBaHUSA NpU NPOEKTUPOBAHUM annapaTos.
MaTepuanbl, npuMeHaeMble ONA N3roToBJIeHNSA
annapaToB. 2.4.2. Pac4yeT obosno4vek
npon3BosibHOM opMbl. 2.4.3. PacyeT
unnmHapunyeckmnx obonoyek, paboTatlowmnx Hag
DEeNCcTBMEM BHYTPEHHEro n3bbITOYHOro
[aBJIEHNS. DKBMBAJEHTHbIE HAMPSXKEHUS.

«OCHOBbI ONTUMAJIBHOIrO NPOEKTUPOBAHUS. KpuTepumn onTuManbHOCTU. OLHOMEPHbIE U
MHOrOMepHble 3afa4y ONTUMU3ALUN>».

3/5

Tema 2. OcHOBbI pacyeTa MallUH 1 annapaTos
nueBbiX Npon3BoAcTB (Mpoao/KeHME TEMbI).
2.4.4. PacyeT unnmHapuyeckmnx obonoyek,
Harpy>XeHHbIX Hapy>XHbIM fgasneHuneMm. 2.4.5.
PacyeT obonoyvek, Harpy>XeHHbIX 0CEBbIM
CKNMAKOLLNM YyCUANEM.

«OCHOBbI ONTUMasIbHOro NPOEKTUPOBaHUA. Kputepun onTuMasnbHOCTU. OgHOMEpPHbIE n
MHOroMepHble 3aga4qyn onNnTUMn3aunn>».

3/5

Tema 2. OcHOBbI pacyeTa MallUH 1 annapaTos

«OCHOBbI ONTUMasIbHOro NPOeKTUPOBaHUA. Kputepun onTuMasnbHOCTU. OQHOMEpPHbIE n
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Cem

Ne paspena pUCUUNUHDbI

HauMmeHoBaHue npakTudieckKkux 3aHATUMN

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

nuueBbiX Npon3BoacTB (MpoaoKeHne TeMbl).
2.4.6. PacyeT o60n04eK, Harpy>KeHHbIX
nsrmnbawowinm MmomeHToM. 2.4.7. PacueT
060n104€eK, Harpy>XeHHbIX NonepeyvyHbIM
yCUINEM.

MHOroMepHble 3aga4qyn oNnTuMn3saunn>».

3/5

Tema 2. OcHOBbI pacyeTa MalIWH 1 annapaTos
nueBbiX Npon3sBoAcTB (Mpoao/KeHME TEMBI).
2.4.8. PacyeT obonoyek, paboTatowmx nog,
COBMECTHbIM AENCTBNEM HAPY>XXHOr0 AaBJieHNS,
0CEeBOro CXMMatoLLero ycmnms, nsrnbatouiero
MOMEHTa 1 nonepeyHoro ycunus. 2.4.9. Pacyet
UMAnHapuyecknx o6onoyek, NnoakpenseHHbIX
KOJIbLL@aMWN YKECTKOCTU.

«PacyeT 3/1eMeHTOB KOHCTPYKLMI annapaTos». O6wme TpeboBaHUs Npy NPOEKTUPOBAHUM
annapaToB».

3/5

Tema 2. OcHOBbI pac4eTa MallUUH 1 annapaTos
nuLeBbIX NPon3BoACTB (MpoJoKeHne TeMbl).
2.4.9.1. PacyeT Npu BHyTpeHHeM 136bITOYHOM
nasneHnn. 2.4.9.2. PacyeT Npu Hapy>XHbIM
n36bbIToYHOM pasneHun. 2.4.10. TpeboBaHUA
npuv NpPoeKTMpoBaHuM o6o104eK.

«PacyeT aneMeHTOB KOHCTPYKLMIA annapaToB». Obwine TpeboBaHUS Npy NPOEKTUPOBAHUN
annapaToB».

3/5

Tema 2. OcHOBbI pac4eTa MalLUUH 1 annapaTos
nuLeBbIX NPon3BoACTB (MpoJoKeHne TeMbl).
2.4.11. PacyeT chepuyeckon 060104Ku.
SKBUBaNEHTHble Hanps>eHus. 2.4.12. PacyeT
KOHUYeCcKux gHuul. 2.4.12.1. PacyeT npu
BHYTPeHHeM 13bbITOYHOM faBneHun. 2.4.12.2.
PacyeT npu Hapy>XHbIM U36bITOYHOM AaBJEHUMN.

«Pac4yeT 060s104eK NPOnN3BOJILHOM hOpPMbI. PacyeT LUnanHapudecknx obono4vek, paboTtatowmx
Haj felicTBMEM BHYTPeHHero u3bbiToYHOro AaBsieHNs. SKBMBAJIEHTHbLIE HAMPSXKEHUS».

3/5

Tema 2. OcHOBbI pacyeTa MalIWH 1 annapaTos
nueBbix Npon3sBoAcTB (Mpoao/KeHMEe TeMbI).
2.4.15. Pac4yeT BbINYKJbIX OHWLL,
(annmnTnyecknx, noaychepmnyeckmx n
TOopocepnyecknx) Npyu BHYTPEHHEM U
Hapy>XHOM n36bITOYHOM AaBneHun. 2.4.16.
PacyeT NAOCKUX KPYrblX MAACTUH (GHWLL 1
KpPbILLEK).

«PacyeT UnnnHgpmnyecKknx obonovek, pa60Ta|ou.|.|/|x Hal OencTBmem BHYTpPeHHEro
M36bITOYHOrO AaBJsIeHNSA. DKBUBAJIEHTHbIE HanpaxXeHuna».

3/5

Tema 2. OcHOBbI pacyeTa MallUUH 1 annapaTos
nuLeBbIX NPon3BoACTB (MpoJoKeHne TeMbl).
2.4.17. PacyeT NMJOCKUX KPYTbIX KPbILLEK C
OOMOJIHNTE/IbHBIM KpaeBblIM MOMEHTOM. 2.4.18.
PacyeT KOHMYECKNX AHULL, Harpy>KeHHbIX
rMopocTaTu4eCcKnUM AaBleHNEM.

«PacyeT UMnnMHApPUYECKnX obonovek, Harpy>XeHHbIX Hapy>XHbIM gaBNeHNnemM».

3/5

Tema 2. OcHOBbI pacyeTa MallUUH 1 annapaTos
nueBbix Npon3sBoAcTB (MpoLoKeHNE TEMBI).
2.4.19. PacyeT Ha NPOYHOCTb YKpenaeHus
oTBepcTuin. 2.4.20. ®dnaHueBble COeANHEHNS.
Tunbl hnaHUEeBbIX COegnHEHNR. PacyeT ycmnnusa
3aTAXXKW. [IpoKNafoYHbIe MaTepuasbl.

«PacyeT obonoyek, Harpy>XeHHbIX 0CeBbIM COKUMAKLWNM yCUanem».

3/5

Tema 2. OcHOBbI pac4eTa MallUUH 1 annapaTos
nueBblix Npon3eBoacTB (MpoLoKeHNE TEMBI).

«PacyeT 060/104eK, HAarpy>XeHHbIX N3rnbaOLLNM MOMEHTOMS.

16/38
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2.4.21. PacyeT naTtpybkos. 2.4.22. Onopsl
anrnapaTos.

3/5

Tema 2. OcHOBbI pacyeTa MalIWH 1 annapaTos
nueBbiX Npon3sBoAcTB (Mpoao/KeHME TEMBI).
2.4.21. PacyeT naTpy6bkoB. 2.4.22. Onopsl
annapaTos.

«PacyeT obonoyek, Harpy>XeHHbIX nonepeYvyHbiM yCunmnem»,

WUTOro:

34

CUMYNISILMOHHbBIE 3aHATUA, UX HAUMEHOBaHue, coaep>kaHue U o6bLeM B yacax

Y4eO6HbIM MJIaHOM He NpeaycMOTPEHO

5.6. JlabopaTopHblie 3aHATUA, UX HAUMEHOBaHMe U 06beM B Hacax

CemMm

Ne paspena pUCUUNIUHDBI

HauMmeHoBaHue nabopaTopHbiX paboT

061bem B yacax

o®0

390

0390

1

2

3

4

5

6

Paspen 1. Obwume cBegeHns o
KOHCTpyMpoBaHUM MawWuvH. Tema 1. BeefgeHue.
ObLwme cBeAeHMA 0 KOHCTPYMPOBAHUM MaLLUWH.
1.1.06wme MeToabl KOHCTPYNPOBAHUS.
1.2.Pa3paboTKa KOHCTPYKTUBHbIX PeLUEHNN.
MpuMep NpPoeKTUpoBaHNS LEHTPOBE)KHOrO
Hacoca.

MeTonbl onpeneneHuns nokasaTenen HaaexHoCTn».

Tema 1. BBepeHune. ObLimne ceeaeHus o
KOHCTPYMPOBaHUM MawuH. 1.3. MeToabl
CHV>)XEHNS MacCbl fieTasiel U KOHCTPYKLWNA.
PaunoHanbHble N HepaunoHabHble CXEMbI
Harpy>XeHus, SKOHOMUYHbIe NMpocun.
1.4.MeToabl NOBbILLEHUS HAAEXHOCTU AeTanen
N KOHCTPYKLMA.

«OCHOBbI ONTUMasIbHOro NPOEKTUPOBaHUA. Kputepun onTuMasibHOCTU. OQHOMEpPHbIE 1
MHOIroMepHbIe 3agadn onTuMmnsaynm»

Pa3zpen 1. Tema 2. OCHOBbI pacyeTa MalUUH n
annapaToB NULLEeBbIX MPON3BOACTB. 2.1.
SneMeHTbl TEOPUN HaZeXXHOCTN. Haae)XHOCTb,
6€e30TKa3HOCTb, PEMOHTOMNPUrOAHOCTb,
00/IrOBeYHOCTb. MeToAbl onpepeneHuns
rnokKasaTesiel HaeXXHOCTU.

«PacyeT 0605104eK NPON3BOJILHON HOPMbI"

Tema 2. OCHOBbI pacyeTa MallUH 1 annapaToB
nuLeBbiX NPoOn3BOACTB. 2.2. OCHOBbI
ONTMMasibHOro NPoeKTUpPoBaHnsA. Kputepun

PacuyeT umnnHagpunyeckmx obosnovek, paboTaoLlmnx Hag NeNCTBUEM BHYTPEHHErO
M36bITOYHOIrO AABNEHUSA. DKBUBAJIEHTHbIE HAMPSXKEHUS».
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Cem

Ne paspena pUCUUNUHDbI

HauMeHoBaHue nabopaTtopHbix paboTt

06bem B yacax

(o] o)

390

03®0

2

3

a

5

6

onTMManbHOCTN. OgHOMEPHbIE N MHOFOMEpPHbIe
3ajia4m onTuMmsaumun. 2.3. Beibop maTepuranos
N 0OMNyCKaeMbIX Hanps»XXKeHW, yTOYHeHne
pacYeTHbIX CXEM N Harpy3okK.

Tema 2. OcHOBbI pacyeTa MalLUUH 1 annapaTos
nuLeBbiX NPON3BOACTB. 2.4. PacyeT 3/1IeMeHTOoB
KOHCTpYKUWI annapaTos. 2.4.1. Obwue
TpeboBaHMSA NpU NPOEKTUPOBAHUK annapaTos.
MaTepuanbl, npuMeHaeMble N8 N3roToBJIeHNS
annapaToB. 2.4.2. Pac4yeT obono4vyek
npon3eosibHOM opMbl. 2.4.3. PacyeT
unnmHapunyeckmnx obonoyek, paboTatowmnx Hag
DEeNCTBMEM BHYTPEHHEro n3bbITOYHOro
[aBJIEHNS. DKBMBAJEHTHbIE HAMPSXXEHUS.

«PacyeT UMNNHAPUNYECKnX obonovek, Harpy>XeHHbIX Hapy>XHbIM gaBN1IeHNeM».

Tema 2. OcHOBbI pacyeTa MalIUH 1 annapaTos
nueBbix Npon3sBoAcTB (Mpoao/KeHMEe TeMbI).
2.4.4. PacyeT unnmHapuyeckmnx obonoyek,
Harpy>XeHHbIX Hapy>XHbIM fgasneHunem. 2.4.5.
PacyeT obonoyvek, Harpy>XeHHbIX 0CEBbIM
CKUMAKOLWLNM YyCUANEM.

«PacyeT obonoyek, Harpy>XeHHbIX 0oCeBbIM COKUMaOLWNUM yCUInem».,

Tema 2. OcHOBbI pacyeTa MalIUH 1 annapaTos
nueBbix Npon3sBoAcTB (Mpoao/KeHMEe TeMbI).
2.4.6. PacyeT o60n04eK, Harpy>KeHHbIX
n3rnbarowmm MmomeHToM. 2.4.7. PacyeT
0605104€K, Harpy>XeHHbIX MonepeyYHbIM
ycuavem.

«PacyeT obonoyek, Harpy>XeHHbIX n3rnbaroLwmmMm MOMEHTOM».

Tema 2. OcHOBbI pacyeTa MalIWH 1 annapaTos
nueBbix Npon3sBoAcTB (Mpoao/KeHMEe TeMbI).
2.4.8. PacyeT obonoyek, paboTatowmx nog,
COBMECTHbIM AENCTBNEM HaPY>XXHOr0 AaBJieHNS,
0CEeBOro CXMMatoLLLero ycmnus, nsrnbatowiero
MOMEHTa 1 nonepevyHoro ycunus. 2.4.9. Pacyet
LUMAnHapuyecknx o6onoyek, NnoakpenseHHbIX
KOJIbLL@aMWN »KECTKOCTU.

PacyeT npu BHyTpeHHeM n36bbITOYHOM pgaBneHuwn. PacyeT npn Hapy>XXHbIM n36bITOYHOM
AaBneHnn.

Tema 2. OcHOBbI pacyeTa MallUUH 1 annapaTos
nuLeBbIX NPon3BoACTB (MpoJoKeHne TeMbl).
2.4.9.1. PacyeT Npu BHyTpeHHeM 136bITOYHOM
nasneHnn. 2.4.9.2. PacyeT Npu Hapy>XHbIM
n36bbIToYHOM pasneHun. 2.4.10. TpeboBaHUA
npuv NpPoeKTMpoBaHuM o6o104eK.

PacyeT chepunyeckonnt 060104KN. DKBMBAJIEHTHbIE HAMPSXXEHUSA. PacyeT KOHUYECKNX OHWLL.

PacyeT npu BHyTpeHHeM n36bITOYHOM OaBNEHUN.

Tema 2. OcHOBbI pacyeTa MallUUH 1 annapaTos
nuLeBbIX NPon3BoACTB (MpoaoKeHne TeMbl).
2.4.11. PacyeT chepuyeckon 060104Ku.
SKBUBaNEHTHble Hanps>eHus. 2.4.12. PacyeT
KOHUYeCcKux gHuul. 2.4.12.1. PacyeT npu
BHYTPeHHeM 13bbITOYHOM faBneHun. 2.4.12.2.
PacyeT npu Hapy>XHbIM U36bITOYHOM AaBJEHUMN.

PacyeT KOHUYeCKUX OHULLL, NOOKPENJIeHHbIX KOJIbLLaMU XXeCTKOCTU. PacyeT TopouaasibHbIX
nepexonos.

Tema 2. OcHOBbI pacyeTa MalIWH 1 annapaTos

PacyeT BbIMYKJbIX AHWLL (3/IMNTUYECKUX, MOYCHEePUIYECcKUX 1 TOPoChePUYECKnx) npm
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CeMm Ne paspena AUCLUNJIUHDI HauMmeHoBaHue nabopaTopHbIX paboT 06beM B yacax

(o] o) 390 03®0

1 2 3 4 5 6

nuweBbiX Npon3BoacTB (MpoaosKeHne TeMbl). | BHYTPEHHEM MU HApY>XHOM N36bITOYHOM AaBlEHUN.
2.4.15. PacyeT BbINMYKJbIX OHULL,
(annmnTnyecknx, noaychepmnyeckmx n
TOopocepnyecknx) Npyu BHYyTPEHHEM U
Hapy>XHOM n36bITOYHOM AaBneHun. 2.4.16.
PacyeT NAOCKUX KPYrblX MAACTUH (GHULL 1
KpPbILLEK).

Tema 2. OCHOBbI pacyeTa MalKH 1 annapaToB | PacyeT NioCKMX KPYrabiX NAACTUH (AHULL N KPbILeK).
nuLeBblX NPon3BoACTB (MpoJoKeHne TeMbl).
2.4.17. Pac4yeT NMJOCKUX KPYTbIX KPbILLEK C
OOMOJIHNTEsIbHBIM KpaeBblM MOMEHTOM. 2.4.18.
PacyeT KOHMYECKNX AHULL, Harpy>KeHHbIX
rMopocTaTuyeCcKnUM AaBAeHNEM.

Tema 2. OCHOBbI pacyeTa MallWH 1 annapaToB | PacyeT NNOCKMX KPYrbIX KpbIWeK C AOMNOJHUTENIbHbIM KPpaeBbiM MOMEHTOM. 3
nueBblix Npon3eBoacTB (MpoLoKeHNE TEMBI).
2.4.19. PacyeT Ha NPOYHOCTb YKpenaeHus
oTBepcTuin. 2.4.20. ®dnaHueBble COeANHEHNS.
Tunbl hnaHUEeBbIX COegnHEHNR. PacyeT ycmnnusa
3aTaXXKW. [poKNafoYHbIe MaTepuasbl.

Tema 2. OCHOBbI pacyeTa MalUWH 1 annapaToB | PacyeT KOHUYeCKMUX OHWLL, HAarpy>XXeHHbIX T’MAPOCTaTUYEeCKUM AaBJIeHMEM.
nuLeBbIX NPon3BoACTB (MpoJoKeHne TeMbl).
2.4.21. PacyeT naTtpybkos. 2.4.22. Onopsl
anrnapaTos.

Tema 2. OCHOBbI pacyeTa MallWH 1 annapaToB | PacyeT Ha MPOYHOCTb YKpPEenaeHUs oTBepCcTMiA. PacyeT ycunus 3aTsKKKW. [pokiagoyHble
nuLLeBbIX NPon3BoACTB (MpoJosKeHne TeMbI). | MaTepuasbl.

2.4.21. PacyeT naTpy6bkoB. 2.4.22. Onopsl
annapaTos.

WUTOro: 17 4

5.7. MpuMepHasa TeMaTUKa KypPCOBbIX NPOeKTOB (paboT)

PacyeT U- obpa3zHoro TensnoobMeHHNKa 1 BaJla NepeMeLLNBAIOLLEr0 YCTPONCTBa» PaccuntaTb U CNPOEKTUPOBaTh TEMNI00OMEHHMK MO CAeayoLnm
NCXOAHbIM AaHHbIM
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5.8. CamocToAaTenbHasa pabora ctyneHTOB

CopepxaHune n ob6beM camocToaTesibHON paboThbl CTYLEHTOB

Cem Paspensbl  TeMbl paboyen nporpaMMmbl NepeuyeHb pOMaALLUHUX 3aAaHUNA U APYrUX BONPOCOB AJIA CAMOCTOATE/IbHOIO Cpoku O6bem B Hacax
CaMOCTOATEJIbHOIO U3y4eHus u3yvyeHus BbINOJ odO 30 030
HeHusA
1 2 3 4 5 6 7

Paszpen 1. O6bwme cBegeHmns o OnpenennTb COOTHOLIEHME BbICOTbI MPSIMOYIOJIbHOr0 KOPO64aToro ceyeHns K B 9 15

KOHCTPYMpOBaHUM MallnH. Tema 1. BBegeHune. |WunprHe, nMeLyo HanbobLWA MOMEHT COMPOTUBIEHNS CEYEHUS. TeYeHun

ObLwime cBeAeHMA 0 KOHCTPYMPOBAHUM MaLLUWH. e cemec

1.1.06wme MmeToabl KOHCTPYNPOBAHUS. Tpa

1.2.Pa3paboTKa KOHCTPYKTUBHbIX PeLUEHNN.

MpuMep NpoekTUpoBaHNS LEeHTPOBE)KHOro

Hacoca.

Tema 1. BeepeHune. Obwine ceegeHns o PelwinTb «3apa4vy uapuubl AnOoHbI». B 9 15

KOHCTpYyMpoOBaHUM MawuH. 1.3. MeToabl TeyeHu

CHWXXEHWNS MacCbl geTasnell N KOHCTPYKLUUIA. e cemec

PaunoHanbHble N HepaunoHabHble CXEMbI Tpa

Harpy>XeHus, 3KOHOMUYHble Npodunnun.

1.4.MeToAbl NOBbILEHNS HaAEXHOCTW AeTanen

N KOHCTPYKLMA.

Pazpen 1. Tema 2. OcHOBbI pacyeTa MallUUH 1 HanucaHue pedgepaTtos. CocTaBsieHMe nMjaHa-KOHCNEKTa. B 9 15

annapaToB MULLEBbLIX MPON3BOACTB. 2.1. TeYyeHun

SneMeHTbl TEOPUN HaZeXXHOCTN. Haae)XXHOCTb, e cemec

6€30TKa3HOCTb, PEMOHTOMPUIrOAHOCTb, Tpa

00/IroBe4YHOCTb. MeToAbl onpepesieHns

rnokasaTesiel HaeXXHOCTU.

Tema 2. OCHOBbI pacyeTa MalLVH U annapaToB | BeiBecTn hopMynbl Ans onpegeneHms pt u pm 6e3 ncnonb3oBaHua opmyn ons B 9 15

nuLeBbIX Npon3soacTs. 2.2. OCHOBbI pacyeTa obevaek NPon3BOJIbHOM HOPMbI. TeYyeHun

ONTMMasibHOro NPoeKTUpPoBaHuA. Kputepun e cemec

onTMManbHOCTU. OQHOMEpPHbIE N MHOFOMepHbIe Tpa

3ajayun ontTummsaumu. 2.3. Beibop maTepuanos

1N [OMyCKaeMbIX HaNps>XeHNN, yTo4YHeHne

pacYeTHbIX CXEM N Harpy3okK.

Tema 2. OCHOBbI pacyeTa MallWH K annapaToB | BbiBecTn hopmynbl ana onpegenenuns pt n pm 6e3 ncnonb3oBaHWsa GopMyn oNs B 9 15

nuLeBbIX NPon3BoaAcTB. 2.4. PacyeT aneMeHTOB | pacyeTa obevyaek Npon3BOJIbHON (HOPMbI. TeYeHun

KOHCTpYyKUMA annapaTos. 2.4.1. Obwwne e cemec

TpeboBaHMA NP NPOEKTMPOBAHUM annapaTos. Tpa

MaTepunansl, npuMeHseMble ON1S N3rOTOBJIEHNS

annapaTos. 2.4.2. PacyeT obonoyek

npon3BoibHOM opMbl. 2.4.3. PacyeT

unnmHapuyeckmnx obonoyek, paboTalowmx Hag

[eNncTBMEeM BHYTPEHHEro n3bbiTo4HOro

0aBNeHNs. DKBMBaJIEHTHbIE HarnpsXXeHus.

Tema 2. OcHOBbI pacyeTa MalIKH 1 annapaTtoB | HanucaHne pegepaToB. CocTaBlieHMe NlaHa-KoOHCNeKTa. B 9 15

nuesbiX Npon3sBoAcTB ([poao/KeHne TeMbI). Te4yeHun

2.4.4. PacyeT unnmHaopuyeckmnx obonoyek, e cemec
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CemMm Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb pOMaLLIHUX 3a8aHUNA U APYTrMX BONMPOCOB AJIA CAMOCTOATENIbHOIO Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 300 03®0
HeHus
1 2 3 4 5 6 7

Harpy>XeHHbIX Hapy>XHbIM AaBieHnem. 2.4.5. Tpa

PacyeT 060s104eK, Harpy>KeHHbIX 0CEBbIM

CXKUMAIOLWUM YCUITNEM.

Tema 2. OcHOBbI pacyeTa MalluH 1 annapaToB | U3y4nTb MeTOAMKY pacyeTa no npefesibHOMy COCTOSHUIO. B 9 15

nuLeBbIX NPon3BoACTB (MpoJoKeHne TeMbl). TeYyeHun

2.4.6. PacyeT obonoyek, Harpy>XeHHbIX e cemec

n3rnbarowmm MmomeHToM. 2.4.7. PacyeT Tpa

060104€eK, Harpy>XeHHbIX NonepeyHbIM

yCUJnEM.

Tema 2. OcHOBbI pacyeTa MalluH 1 annapaToB | M3y4nTb pacyeT annapaToB Ha NOA3y4YecThb. B 9 15

nuLeBblX NPon3BoACTB (MpoJoKeHne TeMbl). TeYyeHun

2.4.8. PacyeT obonoyek, paboTatowmx noa e cemec

COBMECTHbIM AeNCTBMEM Hapy>XHOro AaBJieHuns, Tpa

0CeBOro CXMMatoLero ycmnms, nsrnbatoulero

MOMEHTa 1 nonepeyvyHoro ycunus. 2.4.9. PacyeT

LUMAnHApUYecknx 06on04eK, NoAKpPEneHHbIX

KOJIbLL@aMWN XEeCTKOCTH.

Tema 2. OcHOBbI pacyeTa MalUWH 1 annapaToB | 3y4ynTb pacyeT annapaToB Ha LUMKJINYECKY NMPOYHOCTL. HanncaHune pedepaTos. B 9 15

nuwesbix Npon3soAcTs (MponoskeHne Tembl). | CocTaBsieHMe NnaHa-KOHCNeKTa. Te4yeHun

2.4.9.1. PacyeT Npu BHYTpeHHeM 136bITOYHOM e cemec

hasneHnun. 2.4.9.2. PacyeT nNpu Hapy>XHbIM Tpa

n36bITOYHOM fAaBneHun. 2.4.10. TpeboBaHmA

npu NpoekTuposaHnn ob6os104eK.

Tema 2. OCHOBbI pacyeTa MalnH 1 annapaToB | 3y4nTe MeToAMKy pacyeTa LMANHLPUYECKUX 0601049€eK, Harpy>XeHHbIX Hapy>XHbIM B 9 15

nuwesblix Npon3sBoAcTB (MpoaoskeHne TeMmbl). | AasneHneM. CocTaBsieHMe NnaHa-KoOHCNeKTa Te4yeHun

2.4.11. PacyeT chepunyeckon 060104KN. e cemec

JKBMBaNEHTHbIE Hanps>eHns. 2.4.12. PacyeT Tpa

KOHUYeCKux gHuil. 2.4.12.1. Pac4yeT npn

BHYTPEeHHeM 130bbITOYHOM gaBneHuwn. 2.4.12.2.

PacyeT npu Hapy>KHbIM N36bITOYHOM AaBJEHUN.

Tema 2. OCHOBbI pacyeTa MallVH 1 annapaToB | M3y4nTb MeTOAMKY pacyeTa LUamHapuYeckux 060104eK, Harpy>XeHHbIX HapyXXHbIM B 9 15

nuLesbix NPon3BoACTB (MpogonkeHne Tembl). | AaBneHneM. CocTaBJieHNe NaHa-KOHCMNeKTa TeYyeHun

2.4.15. Pac4yeT BbINYKJbIX AHULL, e cemec

(3NAMNTUYECKNX, NoNyCcheprnyecknx n Tpa

Topocepnyecknx) Nnpn BHyTPEHHEM U

Hapy>XHOM n36bbITOYHOM faBneHun. 2.4.16.

PacyeT nAoCKnx KpyrabiX NAaCTUH (AHWLL U1

KpbILWEK).

Tema 2. OCHOBbI pacyeTa MallWH 1 annapaToB | 3y4nTb MeTOoAMKY pacyeTa uuanHapndecknx o6onoyek, NnogKpeneHHbIX KosbLlammn B 8 15

nvwesbiX Npon3sBoacTs (MpoaosKeHne TeMbl). | KecTKocTu. CocTaBneHne niaHa-KoHCMneKTa Te4yeHun

2.4.17. PacyeT NMJOCKUX KPYFbIX KPbILLEK C e cemec

OOMNOJIHUTESIbHLIM KpaeBblIM MOMEHTOM. 2.4.18. Tpa

PacyeT KOHMYeCKNX AHULL, Harpy>KeHHbIX

rMopocTaTuy4ecKnM faBiaeHneM.

Tema 2. OCHOBbI pacyeTa MallWH 1 annapaToB | 3y4nTb MeToAMKY pacyeTa uuanHapmndecknx o6onoyek, NnogKpenieHHblX KosabLlammn B 8 15

nuwesbiX Npon3sBoacTs (MpoaosKeHne TeMbl). | KecTKocTu. CocTaBneHne naaHa-KoHCMneKTa Te4yeHun

2.4.19. PacyeT Ha NPOYHOCTb YKpenaeHus e cemec
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Cem Paspensi u TeMbl paboyent nporpaMMbl MepeuyeHb gOMaLUHUX 3afaHUM U APYrMX BOMPOCOB AJIA CaMOCToATeNbHOro | Cpoku O6beM B Yacax
CaMOCTOATEJIbHOIO U3yUYeHus u3yyeHus BbINOJ (e 1> T0) 390 03®0
HeHus
1 2 3 4 5 6 7
oTBepcTun. 2.4.20. dnaHueBble COefNHEHUS. Tpa
Tunbl hNaHUEeBbIX COegnHEHN. PacyeT ycnnusa
3aTaXXKW. [poKNafoYHbIe MaTepuasbl.
Tema 2. OcHOBbI pacyeTa MalluH 1 annapaToB | M3y4nTb MeTOAMKY pacyeTa KOHMYeCcKMx AHuL,. CocTaBneHMe niaHa-KoHCMNeKTa. B 8 15,7
nuLeBbIX NPon3BoACTB (MpoJoKeHne TeMbl). TeYyeHun
2.4.21. PacyeT naTtpybkos. 2.4.22. Onopsl e cemec
annapaTos. Tpa
Tema 2. OcHOBbI pacyeTa MalWKWH 1 annapaToB | U3y4nTb METOAUKY pacyeTa KOHUYeckux gHuw,. CocTaBieHne njaHa-KoHCrneKTa. B 8 16
nueBbiX Npon3BoAcTB (Mpoao/KeHME TEeMBI). TeYeHun
2.4.21. PacyeT naTpy6bkoB. 2.4.22. Onopsl e cemec
annapaTos. Tpa
NTOro: 131 226.7
5.9. KaneHpapHbin rpacdukK BocnuTaTesibHOW paboTbl N0 AUCUUNJIUHE
Moaynb HJaTa, MecTo npoBeneHus Ha3BaHue meponpuaTusa ®dopmMma nposeneHus OTBeTCTBEHHbIA JocTuxXeHus
MeponpuaTUs obyualowmuxcsa
Mogaynb 1 MNMpoekTHasa n npoe | 08.2024 r. Mawnkon, ®rboy «OCHOBbI ONTUMaJIbHOIr o pynnoBas MepeTykos 3. A. OlK-13; OMNkK-13.1;
KTHO-UccnenoBaTesibCcKas BO rnpoeKkTuposaHunsa. Kputepum OMNK-13.2;

neAaATeNIbHOCTb 06yqa|0|.u,mxc;|

ONTUManbHOCTMW.
OpHoMepHble n
MHOrOMepHbIe 3a4a4u
onTUMM3aumumn»
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6. NepeyeHb yyebHO-MeTOAUUYECKOro obecneyeHus ANA CAaMOCTOATEJIbHOM
paboTbl oOyyaloWwmMxca no aucuunivHe (Mmoaynio).

6.1. MeToaMyeckue ykazaHua (cobcTBeHHble pa3paboTku)

HasBaHue CcblIKa

664(07) M 54 MeToAn4eckne yKasaHusa rno BbIMOJHEHNIO http://lib.mkgtu.ru:8002/libdata.php?id=2100056169
KYPCOBOIO MpoeKTa no aucuunavHe "PacyeT n
KOHCTPYyMpPOBaHME MallnH 1 annapaTos MNULLEBbIX
npon3soacTs" / MnHobpHayku Pocccumn, ®FEQY BO Marikon.
roc. TexHos. yH-T, ®ak. TexHos., Kad. TexHosiormm, MawmH u
obopynoBaHMA NUL. Np-B ; coCcTaBuTenb MepeTykoB 3.A. -
Mankon : b/n, 2019. - 46 C. - TEKCT : 21€KTPOHHbIN. - MNpu.:
C. 42-46. - Pexxum pocTyna: cBoboaHbIn. - Bubnuorp.: c. 41
(14 Ha3B.)

6.2. JiuTtepaTypa ona caMmocTosTesibHOM paboT

HasBaHue CcblniKa

KOHCTpynpoBaHMe 1 oCcHalleHne TeXHOIOrnYecKmnx http://www.iprbookshop.ru/29463.html
KOMMJIEKCOB : MOHorpadus / A.M. Pyceukunn [n gp.] ; noa
pen. A.M. Pyceukoro. - MMHCK : benopycckasa Hayka, 2014, -
317 c. - 9bC IPR Books. - URL:
https://www.iprbookshop.ru/29463.html. - Pexxum goctyna:
rno nognucke. - ISBN 978-985-08-1656-6

Muxawnnos, 0.b. KOHCTpynpoBaHue geTanen mexaHnsmos 1 | https://urait.ru/bcode/488885
MaLluWH : y4yebHoe nocobue ans By3os / KO.b. Muxannos. -
Mocksa : FOpanT, 2022. - 414 c. - (Bbicluee obpa3oBaHue). -
3BC KOpanT. - URL: https://urait.ru/bcode/488885. - Pe)xum
poctyna: no nognucke. - ISBN 978-5-534-03810-1

30puH, B.A. Hape)XXHOCTb MexaHM4Yecknx cuctem : y4ebHuk / | http://znanium.com/catalog/document?id=360295
3o0puH B.A. - MockBa : NHOPA-M, 2021. - 380 c. - TekcT :
3N1eKTPOHHbIN. - (Bbicwee obpa3oBaHume). - 3BC 3HaHUYM. -
URL:http://znanium.com/catalog/document?id=360295. -
Pe>xxum pgocTtyna: no nognucke. - ISBN 978-5-16-010252-8. -
ISBN 978-5-16-102158-3

Y4yebHO-MeTOANYECKNE MaTEpPUabl 418 CaMOCTOATENbHOM paboThl 06yYatlowmxcs n3 Yyncna
WHBaNA0B N NNL, C OFpaHUYEHHBLIMM BO3MOXKHOCTAMU 340poBbAa (OB3) npepocTtaBnsatoTcsa B popmax,
afanTMPOBaHHbIX K OrpaHNYeHNAM NX 340PO0BbA U BOCMPUATUS MHpOpMaLmn:

ONs VL C HapyLWeHWAMUN 3peHuns:

e B MevyaTHOW hopMe yBeSINYEHHbIM LWPUGTOM,
B OpMe 3NEeKTPOHHOIr0 OKYMEHTa,

e B (hopme ayaunocpanna,

e B rnevyaTHom hopMe Ha s3blke bpanns.

Ona nuy c HapyLWeHMsSMN cnyxa:

e B nevyaTHom opme,
e B (OPME SNEKTPOHHOIr0 JOKYMEHTA.

Ons nuy Cc HapyLweHWSMU OMOPHO-ABUraTeNbLHOro anmnapaTa:
e B revyaTHOW chopme,

e B ()OpMe INEKTPOHHOIr0 LOKYMEHTA,
e B (hopmMe ayaunocpanna.
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7. ®OHA OUEHOYHbIX CPenAcTB AJNA NPOBeAEeHUs NPOMEe>XyTOYHOM
aTTectauumm obyyalwmuxca no gucuunauHe (moaynio)

7.1. NepevyeHb KOMMNETEHLUUN C YyKa3aHMeM 3TanoB ux (popMMpoBaHUsA B NpoL,ecce 0CBOEHMUS
obpasoBaTesibHOW NPOrpaMMmbl

Tanbl d)OpMMpOBaHMH KoMneTeHuuu HauMmeHoOBaHue yqe6|-|b|x
(HoMep ceMecTp CorsacHoro y4ebHomy nsaaHy) OUCLUUNJINH,

(e L:>To) 390 03%0 cdopmMupyoue
KoMneTeHUMU B npouecce
OCBOEHMA
obpasoBaTesibHOM
nporpamMmmbol

OMNK-13.1 CnocobHOCTb NPOEKTUPOBATb AETa N U Y3bl C UCMOJIb30BaHNEM NPOrPaMMHbLIX CUCTEM KOMMbIOTEPHOIO
NPOEKTMPOBAHUA Ha OCHOBE 3(P(PEKTUBHOIro CoYeTaHMA NepefoBbIX TEXHOOrMA N BbIMOJIHEHNSA MHOMOBapUaHTHbIX
pac4eToB

3 4 MaTepuanosegeHve

8 9 MexaHu3auunsa norpy3oyHo-
pa3rpy3o4HbIX U
TpPaHCNOPTHbIX paboT

7 5 OCHOBbI TEXHOJIOT W
MaLWHOCTPOEHNS

8 9 MogroroBka K Npoueanype
3alNThl N 3aWmMTa
BbIMYCKHOWN
KBaJIMunKaunoHHoM paboTbl

8 9 NMoabeMHO-TPaHCNOPTHbIE
yCTaHOBKM

8 9 MpeoannioMHas npakTuka

56 56 PacyeT n KOHCTpymnpoBaHue
MalUVH 1 annapaTos
nMnLLeBbIX MPOU3BOACTB

7 7 CoBpeMeHHble cpeacTBa
aBTOMaTU3MPOBAHHOIO
MPOeKTMpPOBaHUA

ONK-13.2 BnageeT HaBblkaMy K MPOBEPKE COOTBETCTBUSA pa3pabaTbiBaeMbiX MPOEKTOB N TEXHUYECKON AOKYMEHTauunmn
CTaHAapTaM, TEXHUYECKMM YC/I0BUAM U APYrMM HOPMaTUBHbBIM AOKYMEHTaM

3 4 MaTepuanoseneHve

8 9 MexaHu3auunsa norpy3oyHo-
pa3rpyso4HbIX U
TpPaHCNOPTHbIX paboT

8 9 MogroToBka K npouenype
3alNThl 1 3aWmMTa
BbIMYCKHON
KBaaNUKaLMoHHOM paboTbl

8 9 MpeponnaomMHas npakTuka

8 9 NMoabeMHO-TPAHCNOPTHbIE
YCTaHOBKM

56 56 PacyeT n KoHCTpyupoBaHue

MallnH 1N annapaToB
NMULLEBLIX NPON3BOACTB

7 7 CoBpeMeHHble cpeacTBa
aBTOMATU3NPOBAHHOIO
NpPoeKTMpoBaHUs

7.2. OnucaHue nokKasaTesiel U KpuTepueB OLeHUBAHUA KOMMNEeTeHUMA Ha pa3JInvyHbIX
3Tanax mx ¢oopMMpoBaHuUs, ONUCaHUEe LWKaJsibl OLLeHUBAHUSA

Mnanupyemsbie KpuTepuu oueHUuBaHUA pe3ynbTaToB obOy4yeHus HaumeHoBaHue
pesynbTaThbl HeynoBJIETBOPUT | yaoBneTBoputen XopoLo OTJINYHO OLLeHO4YHOro
OCBOEHMUSA eJibHO bHO cpepncTsa

KOMMeTeHLUuun
1 2 3 4 5 6

OMNK-13: CrnocobeH NpuMeHATb CTaHAapTHblE MeTOAbl pacyeTa NMpu NPOEKTUPOBaHUN AeTanen 1 y310B TEXHOIOMNYECKMNX
MalluH, 1 obopyaoBaHNs

OMNK-13.1 CnocobHOCTb NPOEKTNPOBaTL AeTajn 1 Y3/bl C UCMOJIb30BaHNEM MPOrPaMMHbIX CUCTEM KOMMbIOTEPHOIro
MPOEKTMPOBaHNA Ha OCHOBE 3(h(MEKTUBHOI0 COMETaHNA NepefoBbiX TEXHOIOMNA U BbIMOJIHEHNA MHOMOBapMaHTHbIX

pacyeToB

3HaTb: 3aKOHbI ®parmMmeHTapHble HenonHble 3HaHUs | CchopMupoBaHHble, | ChopMMpoBaHHbIE KT, 3aveT,
Knaccuyeckom 3HaHWA HO cofepxalune cucTteMaTuyeckmne | ak3ameH
MexaHWKWN; MeToAbl oTAesbHble 3HaHWA
pacyéTa petanen n npobensbl 3HaHUA
y3/10B
TEeXHOJIOrn4yecKnx
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

MaLUUH, 1
obopynoBaHus

YMeThb:
NMPUMEHSATb
TeopeTnyeckume
3HaHNSA K
KOHKPETHbIM
3aja4yam pacyeTa n
NpoeKTUpPOBaHUA
netanen, n y3nos;
NpoeKTMpoBaTb
y37bl
TEeXHOJIOrnYyeckKnx
MaLUVH 1
obopynoBaHusa B
COOTBETCTBUM C
TexXHU4YeCcKumMmn
3alaHnaMu

YacTn4Hble ymeHuns

HenosHble ymeHns

YMeHns nosHeole,
jonyckatTcs
Hebonbline
owmnbKM

CchopMupoBaHHbIE
yMeHus

Bnapertn:
cnocobamu
pacyéTa TMNOBbIX
neTtanen n ysnos,
HaBblKamMu
BbIMOJIHEHUS
MPOEKTHbIX 1
KOHCTPYKTOPCKUX
0OKYMEHTOB;HaBbIK
aMu K MpoBepke
COOTBETCTBUSA
pa3pabaTbiBaeMbIx
MPOEeKTOB 1
TexHNn4yeckom
OOKyMeHTauumn
CTaHpapTaM,
TeXHU4YEeCKUM
YCNOBUSAM 1
Opyrum
HOPMaTUBHbLIM
OOKYMeHTaM

YacTu4Hoe
BNafieHne
HaBblKaMu

HecuctemaTtnyecko
e npunMmeHeHmne
HaBblKOB

B
cncreMaTun4eckom
npnMMeHeHNNn
HaBbIKOB
aonyckarTcs
npobensi

YcnewHoe n
cucTemMaTumyeckoe
npuMeHeHne
HaBbIKOB

OMK-13: CnocobeH NpMMeHsATbL CTaHAAPTHbLIE METOAbI pacyeTa Mpu NPOEKTUPOBAHUY LeTasel N y3/10B TEXHONOrMYECKNX
MaLuH, 1 060pya0BaHNS

OlNK-13.2 BnapeeT HaBblkaMy K NMPOBEPKE COOTBETCTBUSA pa3pabaTbiBaeMbIX MPOEKTOB N TEXHUYECKON AOKYMEHTaLum
CTaHJapTaM, TEXHUYECKMM YCJI0BUAM MU APYrMM HOPMaTUBHbBIM JOKYMEHTaM

3HaTb: OCHOBbI
pacyeTa un
NMPoOeKTUpPOoBaHUSA
y3710B N AeTanen;
Knaccobl 1 Buabl CA
D/CAM/CAE-
cucTeMm, nx
BO3MO>XHOCTU "
MPUHLNNLI PYHKLN
OHMpOBaHUS;
TeHaeHunn
pa3BnTunSA
KOMMbIOTEPHOWN
rpavku, ee poib
1 3HavyeHne B
VH>XEHEepPHbIX
cucTemMax m
npuKNagHbIX
nporpamMmmax;
nporpamMMHbie
cpencTBa ons
pelleHns 3apay mMa
LUMHOCTPOMUTESbHb
X NPOU3BOACTB;
MeToAbl U
cpencTea
reoMeTpn4ecKoro

®parmMeHTapHble
3HaHNA

HenosiHble 3HaHuA

CchopMupoBaHHsbIe,
HO copepxaluune
oTAesIbHble
npobensbl 3HaHUA

CchopMupoBaHHbIe
cucTteMaTumyeckmne
3HaHNA

K, 3aveT,
3K3aMeH
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MnaHupyemblie
pesynbTaThbl
OCBOEHMUA
KOMMNeTeHUuumn

KpuTepum oueHUBaHuUsA

e3y/ibTaToB 00y4eHus

HeynoBJIeTBOPUT
€JibHO

yAoBineTBopuTen
bHO

XopoLuo

OTJINYHO

HaummeHoOBaHue
OL,eHO4YHOro
cpencrTsa

1

2

3

6

MoLenMpoBaHnA
TEXHUYECKNX
06BbEKTOB; MeToAb!
M cpeacTBa
aBTOMaTM3aumn
BbIMNOJIHEHUSA U
ochopmMieHUs npoe
KTHO-
KOHCTPYKTOPCKOM
OOKyMeHTauum;
MeTobl MPOEKTHO-
KOHCTPYKTOPCKOM
paboTbl; moaxon K
(HOPMUPOBAHMIO
MHO>XeCcTBa
peleHunin
NpoOeKTHOM 3aJa4n
Ha CTPYKTYPHOM ©
KOHCTPYKTOPCKOM
YPOBHSX; obLine
TpeboBaHUsA K aBTO
MaTU3NPOBAHHbLIM
cncTteMam
NpoOeKTMPOBaHUSA

YmMeTb: nonbupaTb
NCXOAHblEe faHHble
ANA aBTOMaTU3npo
BaHHOro
NpoeKTUPOBaHUA
BbIBUpaTh
TexHn4yeckoe
OCHalleHne Ons aB
TOMaTU3NPOBaHHOI
o]
NpoeKTUPOBaHUA
pa3pabaTbiBaTb
aNIroOpUTMBb!
pelleHns
pacyeTHbIX 3a4a4
npwu
NpoeKTUPOBaHUMN
TEXHOJIOrNYeCKMX
npoLeccos C
nomMoLbio M3IBM;
BblbupaTe CAMP
Onsa peweHns
KOHKpEeTHbIX 3a4a4
NpoeKTUPOBaHUA
MNCNosb30BaTb
COBpeMeHHble
MaTeMaTuyeckune
pefakTopbl 4ns
pelleHns
ONMTUMM3ALLUOHHbIE
3ajad npu
NpoeKTUPOBaHUMN
TEXHOJIOrNYeCKMX
npoLeccos;
pa3pabaTbiBaTb
TexHoJlorn4yeckme
npouecchl ¢
MOMOLLbIO
COBpPEMEHHbIX
CAINP.

YacTun4yHble ymeHus

HenosnHble ymeHuns

YMeHuns nosHble,
JonyckatTcs
HebosnblIe
owmnbKmn

CchopmMupoBaHHbIe
yMeHus

Bnapetb:
HaBblKaMUpEeLLEHN
s 3agau
rnapameTpu4eckomn
N CTPYKTYpHON
onTMMU3aLnN C

YacTu4Hoe
BllafeHne
HaBblKaMu

HecunctemaTtunyecko
e npuMeHeHue
HaBbIKOB

B
cncTeMaTu4yeckom
npUMeHeHnn
HaBbIKOB
JonyckarTcs
npobensl

YcnewHoe un
cuctemMaTuyeckoe
npuMeHeHne
HaBbIKOB
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I'InaHupyeMble KpuTepvm OLEHUBAHUA pe3ysibTaToB 06yqum| HaumeHoBaHue

pe3synbTaTthl HEeyAOBJIETBOPUT | yaoBneTBOpUTEn XopoLuo OTJ/INYHO OL,EeHOYHOro
0CBOEHMS esibHO bHO cpeacTBa
KOMMETEHL MU
1 2 3 4 5 6

ncnosib3oBaHNEM
COBpPEMEHHbIX
CAMNP

7.3. Tunosble KOHTPOJibHbIE 3aAadHUA U UHbIEe MaTepuansbl, HeobXxoauMble 017 OUEHKHU
3HaHUM, yMe|-|m7|, HaBbIKOB U (MN1M) onNbiTa AEATEeNIbHOCTHU, XapakKTepu3ylouwux 3Tanbl
cbopmupoaal-ma KOMMNEeTeHLUUNn B npouecce ocsoeHusn oGpasoBaTeanoﬁ nporpamMmmbl

MpuMepHbIK NepeYeHb BONMPOCOB K 3K3aMeHy MO AUCLMNJIMHE
1. MeTOoAbl CHNXXEHUA MacCChl AeTaslen U KOHCTPYKLMA.
2. PaumoHanbHble U HepaLMOHalibHble CXeMbl Harpy>XeHus, SKOHOMUYHbIE MPOdUIIN.
3. HapexxHocTb, 6e30TKa3HOCTb, PEMOHTOMPUIOOHOCTb, OOJrOBEYHOCTb.
4. MeTopAbl onpenesieHns nokasaTenem HageXHoOCTH.
5. OCHOBbI ONTMMaJIbHOIr0 NMPOEKTUPOBaHUSA. Kpntepun onTUMaabHOCTHN.
6. OgHOMepHbIe N MHOFOMEpPHbIe 3ada4M onNTUMmM3aynn.
7. Obwine TpeboBaHMA Npy NPOEKTUPOBAHNM anmnapaToB.
8. MaTepuasbl NpUMeHseMble A1 N3roTOBJIEHUA annapaTos.
9. PacyeT 060n104eK NPON3BOJILHON POPMBI.

10. PacyeT umnmHapunyecknx obosiodek, paboTatolnmx Had AENCTBMEM BHYTPEHHEr0 N36bITOYHOrO
OaBJIeHunA.

11. OkBMBaJIeHTHbIe Hanps>xeHuns. PacyeT 060/104eK, HAarpy>XeHHbIX 0CEBbIM CXMUMAKLLMM YCUTTUEM.
12. PacyeT o060s104€K, Harpy>KeHHbIX N3rnbaoLmm MOMEHTOM.

13. PacyeT obonovek, Halrpy>XeHHbIX nornepevyHbiM YCUInNeM.

MpuMepHaa TeMaTUKa KypCOBbIX NPOoeKToB (paboT)
«PacyeT U- obpa3zHoro tennoobMeHHMKa 1 Basla NepeMeLLnNBatOLWLEr0 YCTPONCTBa»

PaccymTaTb N CNpoOeKTUpoBaThb TennoobMeHHMK Mo cneayrowmMm NCxXoaHbIM AdaHHbIM.

7.4. MeToaunyeckue MmaTtepuasnbl, onpeaensiowme npouenypbl oOueHMBaHUA 3HAHUMN,
YMEHMUHN U HaBblKOB, U ONbITa AEATEJIbHOCTU, XapaKTepu3ylowux 3Tanbl (pOpMUMpoOBaHUA
KOMMEeTeHLUun

KypcoBO MNpoOeKT Mo AucuuniamHe «PacyeT M KOHCTpPyMpOBaHWE MalUMH W annapaToB
MULLEBLIX MPOU3BOACTB» SABJIAETCA KOHCTPYKTOPCKOM paboToin, B pe3ysibTaTe KOTOPOM CTyAeHT
npuobpeTaeT HaBbIKN 1 3HAHUSA NPaBWJ1, HOPM, METOL0B KOHCTPYMPOBaHUS.

AELO]
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Llenb KypcoBOro npoekTUpoBaHUs:

* CUCTEMATU3MPOBATb, 3aKPEMNUTb M PACWIMPUTb TEOPETUYECKME 3HAHMWS, a TakKXe pPa3BUTb
pacyeTHO-rpadryeckme HaBbIKN CTY0EHTOB;

®* O3HAKOMUTb CTYAEHTOB C KOHCTPYKUUAMW annapaToB W MPUBUTb HaBblIKN CaMOCTOATEJIbHOIO
peweHna NHXeHEPHO-TEXHNYECKNX 3ada4d, YMEHNA PaCCHNTATb U CKOHCTPYUPOBATb almnapaTbl N NX
AeTtasin Ha OCHOB€ MOJTyHYeHHbIX 3HaHMN NO BCEM npeawecTeyrowmm 06Ll_l,e06pa3OBaTeJ'IbelM n
TEXHNYECKNM ancumnnjinHam,

3aa4aMun KypCOBOro NpoeKkTa ABJIAITCSA:

e 3aKpensieHne n yrnaybneHne 3HaHWA MO pacyeTy U KOHCTPYMPOBAHMIO MalUWH U anmnapaToB
NULLEBbLIX MPON3BOACTB;

* Bblpa6OTKa MPaKTUHECKNX HaBblIKOB MO KOHCTPYMPOBaAHUIKO MallMH W alfapaToB MULEBbIX
npon3BoacTB N X netanen n Y3N0B,;

* MOAroTOBKa CTYAEHTOB K BbIMOJIHEHUIO KYPCOBbLIX MPOEKTOB MO cleunasbHbIM AUCLUUMINHAMU U
BbIMOJIHEHUIO BbIMYCKHOW KBaNNduKaunoHHON paboTbl;

* BbipaboTKa HaBbIKOB OPMEHTUPOBKMN B Y4eOHOW 1N CNPaBOYHON INTEPATYpPE;

¢ 3aKpenneHme n paclumpeHune 3HaHMN B obnacTu CTaHOapTuU3auunn,

* 3aKpensieHne 3HaHui npasun ECKI no BbINOMHEHUIO YepTexen;

* NpunobpeTeHne HaBblKOB MO 0MOPMJIEHMNIO PACHETHO-KOHCTPYKTOPCKON AOKYMeHTauuu;

* NnprnobpeTeHne HaBbIKOB MO 3aLLNTE NPoeKTa.

CTy,EI,eHTbI CaMOCTOATENbHO BbIMOJIHAKOT KprOBOI7I MPOEKT N MONb3YHTCA JINLLb YKa3aHUAMN
n coBeTamMunm npenogaBsaTesid.

Mpu pa3paboTke annapaTa W KOHCTPYKUWUN clieayeT BHUMMATENbHO O03HaKOMUTbLCA C
HECKOJIbKUMM  CXeMaMW U 4YepTexaMu  CYLLeCTBYIOLINX  KOHCTPYKLWA,  aHaNOorn4yHbIX
NPOEKTUPYEMOMY, C LIe/bi0 UCMOJIb30BaHNSA UX OTAe/bHbIX 3J1IeMEHTOB MPU BbINOJIHEHUN MPOEKTa.

3TO MO3BOJINT COKPaTUTb 06beM paboTbl U, CllefoBaTesIbHO, BPEMS, @ TaKXe YCTPaHUTb
BO3MO>XXHble OLNOKK. MpUHMMas KOHCTPYKLUIO 3a obpa3el, Bcerga cnegyet CTPEMUTLCS BHECTU B
Hee BCe BO3MOXHble yJyylleHus. Ka)kaoe NpuHSAToe Npu NMPOeKTUPOBaHUM pelleHne Heobxoamnmo
npoayMaThb, 4To6bl OHO 6b110 Hanbonee paumoHaabHbIM. Kpome Toro, pa3spabaTbiBasi KOHCTPYKLUIO
annapaTa, Hafo NpoaHaAn3npPoBaTh YC/I0BUA paboTbl N ero Ha3HayYeHne, NpoayMaTb TEXHOJIOMUIO
N3roTOBJIEHNS HECTaHOAPTHbLIX AeTanel, oTYETMBO MPeAcTaBAsATb NOpPsSAoK cO6opkM n pasbopku
OTAeNbHbIX YacTeun.

Bce BO3HuKalowuve B xone paboTbl Haj MPOEKTOM BOMPOCbI CTYAEHT MOO0J/DKEH MOoMbITaTbCs
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pa3pelmnTb CaMOCTOATENIbHO M TOJIbKO B KpaWHeM cJiydae obpaTuTbCs K MpenofaBaTeso 3a
KOHCY/IbTaunen.

Kakgbin pa3fen pacHyeTHOM YacTU M Ka)KAbl 3Tam BbIMOJAHEHUSA rpadunyeckonm 4HacTu
JoskeH BbITb CcorslacoBaH € npernojaBaTeneM, TOJIbKO MOCse 3TOro CTyAeHT MOXXeT NpoaosikaTb
paboTy Hag NpoeKTOoM.

OTBETCTBEHHbLIM 3@ KAYyecCcTBO BbIMOJIHEHUS MpPOeKTa sBAseTCcA CTyneHT. lpu 3awmTe
npoekta oH 06si3aH ybeonTeNnbHO M TEXHUYECKU TPaMOTHO 0BOCHOBaTb M OTCTOATb MPUHATHLIE
KOHCTPYKTUBHbLIE PELLEHNS.

KpuTepumn oueHkKu 3HaHUK CTYAQEeHTOB Ha 3a4eTe

«3a4YTeHO» - BbICTABJISIETCS MPU YC/I0BMU, €CAN CTy[AEeHb MOKa3biBAaeT XOpoLlMe 3HaHuS
N3y4yeHHOro y4yebHOro maTepuasna; CaMOCTOATEJIbHO, JIOFMYHO W MOC/efOBaTe/IbHO M3araeT u
NHTeprnpeTupyeT MaTepuasbl y4ebHOro Kypca; MOJSIHOCTbIO PAaCcKpbIBA€T CMbIC/ MpeasiaraeMoro
BOMpoca: BAafeeT OCHOBHbIMM TEPMUHAMM N MOHATUAMM N3YHEHHOrO KypCa; NoKa3biBaeT yMeHue
nepenoXmnTb TeOpeTMYEeCKMe 3HaHUA Ha NpeanosiaraeMblii NPaKTUYEeCKUA OnbIT.

«He 3a4TeHO» - BbICTABJIAETCS NPU HAIMYNN CEPbEe3HbIX YNYLLEHWI B MPOLECCe N30XKEHNS
y4yebHOro MmaTepuana; B cJiydae OTCyTCTBUS 3HAHMIA OCHOBHbIX MOHATUIA 1 onpeaesieHnid Kypca nnm
NPUCYTCTBUN 6OJbLLIOIFO KOMIMYECTBa OWMBOK Mpu MHTEeprnpeTaunmn OCHOBHbLIX OMpeneneHuin; ecam
CTYOEHT MnoKa3blBaeT 3HayuTeslbHble 3aTPYAHEHUA MNPXM OTBETE Ha MNPenJIOKEHHble OCHOBHbLIE ”
OOMOJIHNTENIbHbIE BOMPOCHI; MPX YC/IOBMU OTCYTCTBUSI OTBETA Ha OCHOBHOW W OOMOJSIHUTESbHbIN
BOMPOCHI.

KpuTepumn oueHKHU 3HaHUW CTyAeHTa Ha dK3aMeHe

OueHKa «OTJ/IMYHO» - BbICTABASETCA CTYAEHTY, TMOKa3aBlIEMY BCECTOPOHHUE,
CUCTEMATU3UPOBAHHbIe, TybokMe 3HaHUA y4ebHOM NporpamMmbl AUCUUMJINHBI U YMEHWE YBEPEHHO
NMPUMEHSATb WX Ha MpPaKTUKE MNpU pelleHMN KOHKPEeTHbIX 3agay, cBoboaHoe W npaBuibHOE
060CHOBaHME NPUHATBIX PELUEHUN.

OueHKa «XOpPOoLIO>» - BbICTABASETCSA CTYAEHTY, €C/IM OH TBEPAO 3HAaeT MaTepuas, rPaMoTHO
1 NO CYLLLECTBY U3MaraeT ero, yMmeeT NPUMEHATb MoJlyYeHHble 3HaHWS Ha NMPaKTUKe, HO JOMYCKaeT B
OTBETE WAN B pPeLUeHUN 3afay HEKOTOpble HETOYHOCTU, KOTOPbIE MOXET YCTPaHUTb C MOMOLLbLIO
[OMONIHUTENIbHbIX BOMPOCOB NpenofaBaTens.

OueHKa «yOOBJIETBOPUTENIbHO» -  BLICTAaBJAETCA  CTYOEeHTy, [oKa3aBslliemy
(bparMeHTapHbIf, Pa3pPO3HEHHbLIN XapaKTep 3HAaHWUN, HEeOOCTATOYHO MpaBWJibHblE (HOPMYSIMPOBKN
6a30BbIX MOHATUA, HApPYLUEHUS JIOFMYECKOW MNOoC/IefoBaTE/IbHOCTU B W3JIOXKEHUM MPOrpPamMMHOro
MaTepuana, Ho Npu 3TOM OH BJlafleeT OCHOBHbIMY pa3aenamMmu y4ebHon nporpaMmbl, HEO6X0ANMbIMUA
ONs fanbHenwero oby4eHns n MoXXeT NPUMEHSTb NOJTyHYEeHHbIE 3HAHMS Mo obpa3ly B CTaHOAPTHOM
cUTyauuu.

OueHKa «HEeyanoBJIETBOPUTEJIbHO» - BbICTaB/deTCA CTYOAEHTY, KOTOprI7I HEe 3HaeT
fosnbLIen 4acTu OCHOBHOIO cooep>xaHusa y‘-le6HOI7I nporpamMmmbl ONCUUMJIMHBI, AO0OMNYCKaeT pr6ble
owunbku B dHopMYyIMPOBKaxX OCHOBHbIX MOHATUIA QUCUUMJINHBI N He yMeeT UCNoJib30BaTb MNMoJly4eHHbIE
3HaHWA Npn pewleHnn TUNOBbIX MPaKTUYeCKNX 3aaau.
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8. YyebOHO-MeTOAMYEeCcKOe u uH(hOopMauMOHHOe obecneyeHne AUCLUMNJIUHDI
(Mmonyns)

8.1. OcHOBHaa nuTtepaTtypa

HasBaHue CcblIKa

664(07) M 54 MeToAn4eckne yKasaHusa rno BbIMOJHEHNIO http://lib.mkgtu.ru:8002/libdata.php?id=2100056169
KYPCOBOIO MpoeKTa no aucuunavHe "PacyeT n
KOHCTPYyMpPOBaHME MallnH 1 annapaTos MNULLEBbIX
npon3soacTs" / MnHobpHayku Pocccumn, ®FEQY BO Marikon.
roc. TexHos. yH-T, ®ak. TexHos., Kad. TexHosiormm, MawmH u
obopynoBaHMA NUL. Np-B ; coCcTaBuTenb MepeTykoB 3.A. -
Mankon : b/n, 2019. - 46 C. - TEKCT : 21€KTPOHHbIN. - MNpu.:
C. 42-46. - Pexxum pocTyna: cBoboaHbIn. - Bubnuorp.: c. 41
(14 Ha3B.)

Mwnxawnnos, 0.b. KOHCTpynpoBaHue geTtanen mexaHnsmos 1 | https://urait.ru/bcode/488885
MaLlKWH : y4yebHoe nocobue gns By3os / KO.B. Muxannos. -
Mockga : FOpawnT, 2022. - 414 c. - (Bbicluee obpa3oBaHue). -
9BbC KOpawnT. - URL: https://urait.ru/bcode/488885. - Pexxum
pocTtyna: no nognucke. - ISBN 978-5-534-03810-1

8.2. lononHuTesNibHaA nutepaTtypa

HasBaHue CcblsIKa

KOHCTpynpoBaHue 1 oCHalleHne TEXHOJIOMNYeCKnX http://www.iprbookshop.ru/29463.html
KOMMJIeKCOoB : MOHorpacusa / A.M. Pyceuknin [n gp.1; non
pen. A.M. Pyceukoro. - MuHck : benopycckasa Hayka, 2014. -
317 c. - 9bC IPR Books. - URL:
https://www.iprbookshop.ru/29463.html. - Pexxum goctyna:
rno nognucke. - ISBN 978-985-08-1656-6

30puH, B.A. Hape)XXHOCTb MexaHM4Yecknx cuctem : y4ebHuk / | http://znanium.com/catalog/document?id=360295
3o0puH B.A. - MockBa : NHOPA-M, 2021. - 380 c. - TekcT :
3N1eKTPOHHbIN. - (Bbicwee obpa3oBaHume). - 3BC 3HaHUYM. -
URL:http://znanium.com/catalog/document?id=360295. -
Pe>xxum pgocTtyna: no nognucke. - ISBN 978-5-16-010252-8. -
ISBN 978-5-16-102158-3

8.3. N"HcbopMaLMOHHO-TEJIEKOMMYHUKaLUMOHHbIE pecypchbl ceTn «MIHTepHeT»

Znanium.com. ba3oBas KONNEKUUS : IJIEKTPOHHO-6nbnnoTevyHasa cuctema : cant / 000 "3HAHNYM".
- Mocksa, 2011 - - URL: http://znanium.com/catalog. - Pexxum pgocTtyna: Ansa 3aperncrtpup.
nofib3oBaTesiel. - TeKCT: 3NEeKTPOHHLIN. DoHA IBC hopMUpyeTCs C y4eTOM BCEX N3MEHEHUIA
obpa3oBaTeNibHbIX CTAaHOAPTOB U BKJOYaET y4ebHuKN, y4ebHblie nocobus, YMK, moHorpadcuu,
aBTopedepaThbl, ANCCEPTALNMN, SHUNKAONEL NN, CIOBaPU U CMPABOYHNKUN, 3aKOHOAATESIbHO-
HOPMaTUBHbIE [OKYMEHTLI, CNeunasbHble Nepnoanyeckme n3faHnsa n n3gaHuns, BbiNnyckaeMble
n3gaTenbCcTBaMm By30B. http://znanium.com/catalog/ HaunoHanbHasa anekTpoHHasa bubnmoTeka
(H9bB) : dhepepanbHag rocygapcTBeHHas MHHPOPMaLMOHHAsA cMcTeMa : calT / MUHNCTEPCTBO
KynbTypbl Poccuinckon ®enepaumnmn, Poccniickas rocynapcrteeHHas bubnmorteka. - Mockea, 2004 - -
URL: https://H36.pd/. - Pexxum gocTyna: ons 3aperncTtpup. nojsib3oBaTesnien. - TeKCT: 3/1IEKTPOHHbIN.
H3b - npoekT Poccmninckonm rocygapcTBeHHon bubanotekn. HaumHasa ¢ 2004 r. MpoekT
HaunoHanbHas anekTpoHHas bubnunoteka (H3B6) pa3spabaTbiBaeTcsa BeAyLWMMN POCCUNCKMMM
bnbnnotekamu npm noanepxxke MmMHUCTepcTBa KynbTypbl Poccniickon ®epepaummn. OCHOBHaA Lesnb
H3b - obecneunTb cBOBOAHLIN AOCTYMN rpa>kaaHam Poccuinckon degepaumn Ko BCEM U3OAHHbIM,
n3gaBaeMbiM U XPaHALWMMCSA B (POHAAX POCCUNCKUX BUBNMOTEK 3faHNAM N Hay4YHbIM paboTam, - oT
KHUXXHbIX MAaMATHUKOB UCTOPUN U KYNbTYPbl, O HOBENLIMX aBTOPCKUX NMponsBeneHnn. B HacToswee
BpeMs npoekT HIb BkntovaeT 6onee 1.660.000 31eKTPOHHLIX KHUT, 6Bonee 33.000.000 3anuncen
KaTanoroB. https://H36.pcd/ eLIBRARY.RU. : Hay4YHas anekTpoHHaa bubnmnorteka : canTt. - MockBa,
2000. - . - URL: https://elibrary.ru/defaultx.asp. - Pe>xum pgocTtyna: gna saperncTpup.
rnonb3oBaTenien. - TEeKCT: 3IeKTPOHHbIN. MNnatdopma eLIBRARY.RU 6bina co3gaHa B 1999 roay no
nHuumaTmee Poccnickoro oHaa hyHOaMeHTalIbHbIX NCCNenoBaHUn ans obecnevyeHns poCCUNCKNM
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YY€eHbIM 3J1IEKTPOHHOIr0 J0CTyNa K BeayLwmM MHOCTPaHHbIM Hay4YHbIM nsgaHusam. C 2005 roga
eLIBRARY.RU Ha4ana paboTy C pycCcKOS3bl4HbIMU NyBAMKALMSAMN N HblHE SBASETCS BeayLen
3/IEKTPOHHO BUBINOTEKON Hay4YHOI MepnoanKn Ha PyCCKOM si3blKe B MUpe.
https://elibrary.ru/defaultx.asp CYBERLENINKA : Hay4Has anekTpoHHasa bubnunorteka : canT. -
MockBa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum pgocTtyna: gnsa sapermcTpup.
nofib3oBaTesie. - TeKCT: 3N1eKTPOHHbIN. KnbepJleHnHka - 3To Hay4YHas 3/1eKTpoHHas bubnunoTteka,
NOCTPOEHHas Ha NapaAurmMe OTKpbITOM Hayku (Open Science), OCHOBHbIMW 3afa4amMu KOTOPOW
ABNSETCA NONynsprusaumsa HaykKn N Hay4yHoW AesaTenbHOCTUN, 0bLWeCcTBEeHHbIN KOHTPOJIb KayecTBa
Hay4HbIX Ny6ankaynn, pasButrue Mexx aucunnanHapHbIX NCCe0BaHNN, COBPEMEHHOI0 MHCTUTYTa
Hay4YHOW peLeH31n, NOBbILLEHNE LNTUPYEMOCTUN POCCMNCKON HaYKN N MOCTPOEHNE NHDPaACTPYKTYpPbI
3HaHMN.PHUW (Poccunckuin ueHTp Hay4dyHon nHgopmaumm) Pecypcbl OTKPbLITOro AocTyna : CanT. -
MockBa. - URL: https://podpiska.rcsi.science/resources/ - Pexxum goctyna: cBoboaHbIn. - TEeKCT:
3/1eKTPOHHbIN.MaTepnasbl O MONHOTEKCTOBbIX KOJINEKLUNAX XKYPHASI0B U KHUF, AuccepTauunn,
MaTepuanoB KoHdepeHUUn n ap.; bubnmnorpadunyecknx, pedhepaTnBHO-aHAIMTUYECKUX, MPEeaMETHO-
OpueHTUpPoBaHHbIX U hakTorpadudecknx 6asax AaHHbIX: B nogpasnene “Pecypcbl OTKPbITOro
noctyna” cobpaHa nHgopmauna o Hanbonee BocTpeboBaHHbLIX OTKPbITbIX BUBANOTEKAX N OHMANH-
cepsucax.PHUW (Poccuincknin ueHTp Hay4Hon nHgpopmaummn) Pecypcbl 6eccpo4yHOro goctyna : CanT.
- MockBa. - URL: https://podpiska.rcsi.science/resources/termless/ - Pexxum gocTtyna: cBo6oAHbLIN. -
TeKCT: 3/1IeEKTPOHHbIN.MaTepurasibl 0 MOJTHOTEKCTOBbLIX KOJIUTIEKLMAX XXYPHAI0B N KHUM, AnccepTaunm,
MaTepunasioB KOHGepeHUnn n gp.; bubnmnorpagunyecknx, pedepaTnBHo-aHaAINTUHECKUX, MPEegMETHO-
OpPUEHTUPOBaHHbLIX U haKTorpadurnyecknx basax AaHHbIX: B nogpasaene “Pecypckl 6eccpoyHOro
JocTyna” npeacTaBneHa MHGoOpMaLKUs 0 pecypcax, AOCTYMNHbIX OpraHu3aumsam B paMKax
LLleHTpann30BaHHOM (HauMOHaNbHON) MNOANMNCKM BECCPOYHO, B COOTBETCTBUN C INLLEH3NOHHbIMUN
cornaweHnamun.PHUW (Poccmnckmnm ueHTp Hay4yHoOM nHpopMaunm) - KHUrn, nsgaHHsle npu
noppnepxke POOU : canT. - Mocksa. - URL: https://www.rfbr.ru/library/books - Pexxum goctyna:
cBOBOAHLIN. - TEKCT: 3NEKTPOHHbIN.Springer Journalsba3a aaHHbIX, coaep>kallias NOJHOTEKCTOBLIE
KYPHanbl u3gatenbcTBa Springer (rog nsganus - 2023 r.),a UMEHHO TEMATUYECKYO Koekumio Life
Sciences Package Ha nnaTtdopme: https://link.springer.com/ Nature Journalsba3a gaHHbIX,
coaep>kallias NoaHOTeKCToBbIe XYypHabl Nature Publishing Group, a nMeHHO XXypHasbl Nature
journals, Academic journals,Scientific American (rog nsgaHusa - 2023 r.) TeMaTU4eCKON KoK NN
Life Sciences Package Ha nnaTdopme https://www.nature.com/eBook Collections (i.e. 2023 eBook
collections)NonHOTEKCTOBASA KOMNEKLUNS SIEKTPOHHBLIX KHUT (MOHOrpaduin) nsgatenscTBa Springer
Nature Mo pa3sIMYHbLIM OTPACAAM 3HAHUIM Ha aHMIMNCKOM A3blke(rog usgaHua - 2023 r., B T.u.
BbINyLWEHHbIX B 2022 r.), @ UMEHHO TeMaTn4yeckue Konnekunm kHur: Physical Sciences, Social
Sciences, Life Sciences, Engineering Packages.Ha nnatdgopme: http://link.springer.com/
https://cyberleninka.ru/
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9. MeToaunyeckue yKasaHusa ana oby4yalowmxcsa No OCBOEHUIO AUCUMNAUHBI (Moayns)

Paspen / Tema dopMu- MeToabl Cnocob6bl [CpepncTBa
pyeMbie (cbopmMbi)
C YKa3aHMeM OCHOBHbIX Yy4ebHbIX KOMNeTeHLUun obyuyeHus obyyeHusa [(0OyueHus
3/1IeMEHTOB
«MeToAbl KOHCTPYNUPOBaHUA. OMNK-13.1, [MTeHwue, npuobpeTte-Hue CamocTos- YyebHukn,
ONK-13.2 [HaHu®, NnpuMe-HeHne TenbHas yyebHble
Pa3paboTka KOHCTPYKTUBHbBIX PeLUEeHU». BHaHWN paboTa, nocobus
\;noMaLlHue
«[pnMep NpPoeKTNPoBaHNS LLeHTpobeXxHoro 3agaHns
Hacoca».
«MeToabl CHUXXEHNSA MacCbl AeTanen n
KOHCTPYKLUWUI. PaumoHanbHble 1
HepauMOoHasibHble CXeMbl Harpy>XeHus,
DKOHOMUWYHbIE NPOPUN>».
«DNIeMeHTbl TeOPUN HaOEXHOCTN. ONK-13.1, [MTteHwue, npnobpeTte-Hue KoM6uHuK- YyebHuku,
Hane>HoCTb, 6e30TKa3HOCTb, ONK-13.2 [HaHu®, NnpuMe-HeHune poBaHHbIE y4ebHble
PEMOHTONPUIOAHOCTb, A0JITOBEYHOCTb. 3HaHWN, TBOpP-4YecKas 3aHATWSA, caMog nocobus
MeToAbl onpegeneHns nokasaTenen \NeaTeNbHOCTb Toa-TesibHas
Haoe)XXHOCTU>. paboTa,
\;noMaLlHue
«OCHOBbI ONTUMaJILHOIrO MPOEKTUPOBaAHNS. 3agaHns
KpuTepnn onTuManbHOCTU. OQHOMEPHbIE U
MHOrOMEepHbIe 334341 oNTUMmU3aLnn».
«PacyeT 3/1eMeHTOB KOHCTPYKLNN
annapaTtoB». O6wune TpeboBaHMs Npu
MPOeKTMPOBaHUM annapaToB». «PacyeT
obonoyek npomnseosabHOM hopMbl. PacyeT
LMAnHOpUYecknx obonoyek, paboTtatowmx
Han AeNCTBMEM BHYTPEHHEro n3bbITo4HOro
\NaBAeHNA. DKBMBAJIEHTHbIE HANPSAXKEHUA».
«PacyeT umnmHppunyeckmnx obosnovex, ONK-13.1, [MTteHwue, npnobpeTe-Hue CamocTo- YyebHuku,
Harpy>XeHHbIX Hapy>XHbIM faBjeHnem». ONK-13.2 [HaHuW®, NnpuMe-HeHne ATesIbHas y4yebHble
BHaHWN, TBOpP-Yeckas paboTa, nocobus
«PacyeT 060104€eK, Harpy>XeHHbIX 0CEBbIM \neATeNbHOCTb \;noMallHue
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CXKnMalLWwnMm ycnnmnem»,

«PacyeT 060/104€eK, Harpy>XeHHbIX
N3rnbatoLLUM MOMEHTOM>,

«PacyeT 060/104€eK, Harpy>XeHHbIX
nonepeYHbIM yCuamnems.

3adaHnA

«LLIHeKoBble npecchl. PoTaumMoHHbIE annapaTsl
C MefIeHHO BpalaoLmMncs 6apabaHamum».

«OcobeHHOCTN pacyeTa baHOa)KeN U OMOPHbIX
OJINKOB».

«PacyeT obonoyek, paboTatowmx nog ONK-13.1, [MTteHwne, npnobpeTe-Hue CamocTo- YyebHuku,

COBMECTHbIM AeNCTBMEM Hapy>XHOro ONK-13.2 [HaHu®, NnpuMe-HeHne ATesibHas y4ebHble

iNaBJeHNs, OCEBOro CKMMaoLWero ycunms, 3HaHWN paboTa, nocobusa

n3rnbato-LLero MOMeHTa U NnonepeyHoro \;noMallHue

ycunms». 3agaHns

«PacyeT umnmHppunyeckmnx obonovex,

MOAKPEnJIeHHbIX KOJIbLLaMUN XXeCTKOCTU.

PacyeT Npu BHYyTpeHHEM N36bITOYHOM

\NaBAEHNN>.

«PacyeT npu Hapy>XHbIM N30bITOYHOM OMNK-13.1, [HTeHwue, npnobpeTe-Hue iCamocTo- Y4yebHukm,

\naBJIeHNn>». ONK-13.2 [HaHuW®, NnpuMe-HeHne ATesibHas y4yebHble
3HAHWN, TBOpP-4eckas paboTa, nocobus

«PacyeT npy BHYTPEeHHEM N36bITOYHOM IneaTeNnbHOCTb \;noMaLlHue

inaBaeHnn. PacyeT npm Hapy>XHOM 3agaHns

M36bITOYHOM AaBNEHUN.

PacyeT KOHMYECKNX AHUL, NOAKPENIeHHbIX

KONIbLL@aMW XXeCTKoCTU. PacyeT ToponaaibHbIX

Nnepexonos».

«OCcob6eHHOCTN NPOYHOCTHOrO pacyeTa ONnK-13.1, [MTteHwne, npnobpeT-eHne CamocTo- YyebHuku,

KOXKYXOTpPYyb4aTbIX TEMJI006MEHHbIX ONK-13.2 [BHaHuW®, NnpuMe-HeHne ATesibHas y4yebHble

annapaToB». «OcobeHHOCTN pacyeTa 3HaHW, TBOp-4eckas paboTa, nocobusa

@nnapaToB C pyballeyHOon NOBEPXHOCTbIO \neaTeNnbHOCTb \;noMaLlHue

TennoobmeHa». BafgaHus
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10. MNepeyeHb MHPOPMALUOHHbIX TEXHOJIOFMW, UCNOJIb3YyeMbIX NPU
oCyLLecTBJIeHMM obpa3oBaTesibHOIro npouecca no aucuunauHe (Mmoaynio),
BKJIlOYaA NepeyeHb NporpaMMHOro obecne4yeHusa n UHPOPMaALMOHHbIX
CNpaBO4YHbIX cucTeMm (Npu HeobxoaMMOCTH)

10.1. NepeyeHb HeOOX0AMMOro nporpaMMHoOro obecnevyeHus

Ha3BaHue

Autodesk 3DMAX - yyebHasi Bepcus CBoboaHasa nmueHsns

Microsoft Office Word 2010 Homep npoaykTa 14.0.6024.1000 SP1 MSO 02260-018-0000106-48095

AHTMBMpYC kaspersky endpoint security JinueH3noHHbIN gorosop ot 17.02.2021 Ne 203-20122401

OnepaunoHHasa cuctema Windows JJorosop ot 26.05.2020 Ne 32009117096 Jorosop ot 17.01.2019 Ne 31908696765

10.2. NepeyeHb He06Xx0AUMBIX UH(DOPMALLMOHHbIX CNPABO4YHbIX CUCTEM:

Ka)<ablii obyyatolmniics B Te4eHne Bcero nepuroaa obyyeHns obecnevyeH MHANBUAYAbHbIM
HeorpaHW4YeHHbIM AOCTYMNOM K 3JIEKTPOHHO-6MBANOTEYHBIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas Konnekuns : 3N1eKTPOHHO-bnbnnoTeyHas cuctema : cant / OO0 '3HAHWYM'. - MockBa, 2011 - - URL:
http://znanium.com/catalog. - Pexxum goctyna: ANns 3aperucTtpmp. nonb3oBaTesien. - TEKCT: 3N1eKTPOHHbIA. ®oHA IBC
dhopmMuMpyeTCs C y4HeTOM BCeX N3MeHeHnn obpa3oBaTe/lbHbIX CTaHAAPTOB U BKJOYaeT y4yebHukn, yyebHble nocobus, YMK,
MOHOrpadun, aBTopedepaTsbl, ANCcepTaumm, SHUNKNONEAMN, COBAapy U CNPaBOYHUKIN, 3aKOHOAAaTeIbHO-HOPMaTuMBHbIE
OOKYMEHTbI, cneumanbHble Nepnognvyeckmne n3faHua n n3faHus, Bollyckaemble n3gatenbCTBaMn By30B.
http://znanium.com/catalog/

HaunoHanbHas anekTpoHHas bubnuoteka (H3B) : hbepepanbHaa rocygapcTBeHHas MHGOPMaUNOHHAsA cucTeMa : CanT /
MUHNCTEPCTBO Ky NbTypbl Poccuinckon depepauum, Poccninckas rocyaapcTeeHHas bubnmorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pe)xxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccurickom
rocynapcTseHHon 6ubnnotekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 3n1eKTpoHHasa bubnnorteka (HIB)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npyu nognepxke MnHUCTepcTBa KybTypbl Poccuinckon
Pepepaumn. OcHoBHas uenb HIb - obecnevnTb cBOGOAHLIA AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
MN30aHHbIM, N3[@aBaEeMbIM N XPaHALWMMCH B (POHAAX POCCUNCKNX BUBNINOTEK N3aaHMaM U Hay4HbIM paboTaMm, - OT KHVKHbIX
NaMATHUKOB UCTOPUN 1N KYJIbTYpPbl, A0 HOBENLLNX aBTOPCKUX Npou3BedeHunin. B HacToawee BpeMs NnpoekT H3b BkovaeT
6onee 1.660.000 3n1eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/

eLIBRARY.RU. : Hay4Has anekTpoHHas bubnumoTteka : cant. - MockBa, 2000. - . - URL: https://elibrary.ru/defaultx.asp. -
Pexxum pocTyna: Ans 3apeructpup. nonb3oBaTesiein. - TEKCT: 3NeKTPOHHbIN. MNMnaTtdopma eLIBRARY.RU 6bisia co3fnaHa B
1999 roay no nHnumaTmee Poccminckoro hoHaa pyHOaMeHTallbHbIX NCCenoBaHUi ons obecneyeHnss POCCUNCKUM yYeHbIM
3/1IeKTPOHHOr0 AOCTYyMNa K BeAYLMUM NHOCTPaHHbIM Hay4HbIM n3gaHuam. C 2005 roga eLIBRARY.RU Ha4vana paboTy ¢
PYCCKOSA3bIYHBIMU NYBANKALNAMUN U HbIHE ABNSETCA BeAyLLel 3NeKTPOHHON 6bInoTeKon Hay4HOM NepNoanKN Ha PyCCKOM
a3blke B Mupe. https://elibrary.ru/defaultx.asp

CYBERLENINKA : Hay4Has aneKkTpoHHasa bubnmoteka : canT. - Mocksa, 2014. - . - URL: https://cyberleninka.ru// - Pexxum
[oCTyna: Ansa 3aperncTpup. nosb3oBaTenen. - TEeKCT: 3/1eKTPOHHbIN. KnbepJleHnHKa - 3TO Hay4YHasa 3/1eKTPOHHas
6rnbnnoTeka, NOCTPOEHHas Ha NapagurMe oTKpbITOM Haykn (Open Science), OCHOBHbIMW 3aavYaMun KOTOPOW SBNSIETCS
nonynspusaums HaykKn N Hay4YHo AEeATENIbHOCTU, 0OLLECTBEHHbIN KOHTPOJIb KavyecTBa HayyYHbIX Nybnnkauumii, passmtue
MEXANCUNMINHAPHbBIX UCCNeN0BaHNIA, COBPEMEHHOIO MHCTUTYTa Hay4YHOW peLeH3unun, NoBbILLEHNE LUTUPYEMOCTH
POCCUICKON HayKN N MNOCTPOeHMe NHPACTPYKTYpbl 3HaHMA.PHLIWN (Poccnincknin ueHTp Hay4yHon nHdopmaumn) Pecypchl
OTKPbITOro AocTyna : canT. - MockBa. - URL: https://podpiska.rcsi.science/resources/ - Pexxum goctyna: cBo6oAHbIN. - TEKCT:
3JIEKTPOHHbIN.MaTepurasibl 0 NOSIHOTEKCTOBBIX KOJIIEKLUAX XKYPHAJIOB U KHUT, AUCCepTaLunii, MaTeprasioB KOHMEPEHLUMIA 1
ap.; bubnmorpaduryeckux, pedepaTMBHO-aHaIUTNYECKNX, NPeAMEeTHO-0PMEHTUPOBAHHbIX U hakTorpadunieckmx 6asax
[aHHbIX: B noapaspene “Pecypcbl OTKPLITOr0 AocTyrna” cobpaHa MHpopMaumnsa o Hanbonee BocTpeboBaHHbIX OTKPbLIThIX
6nbnnoTekax n oHnamH-cepsucax.PHUN (Poccuinckmin ueHTp Hay4Hou nHdopmaumm) Pecypcbl 6eccpoyHOro oocTyna : CanT.
- MockBa. - URL: https://podpiska.rcsi.science/resources/termless/ - Pexxum gocTyna: cBoO6OAHbIN. - TEKCT:
3JIEKTPOHHbIN.MaTepurasibl 0 NONHOTEKCTOBBIX KOJIIEKLUSAX XKYPHAJIOB U KHUT, AUCCepTaLnii, MaTepMasioB KOHMEPEHLNIA 1
ap.; bubnuorpaduryeckux, pedepaTMBHO-aHaIMTUHECKUX, NPEeAMETHO-OPMEHTUPOBAHHbIX U (hakTorpadundeckmnx basax
haHHbIX: B nogpasnene “Pecypcbl 6eccpoyHoro gocTyna” npeacrtasieHa MHGpOpMaunsa o pecypcax, AOCTYMHbIX
OpraHM3aunsaM B paMKax LeHTpaan30BaHHON (HauMOHaIbHOM) NOANNCKN 6€CCPOYHO, B COOTBETCTBUN C JINLLEH3NOHHbLIMU
cornaweHnaMmn.PHUWN (Poccnnckuim ueHTp Hay4yHour uHdopmaymmn) - KHurm, nsgaHuesle npy nogaep>xxke POOWU : cant. -
MockBa. - URL: https://www.rfbr.ru/library/books - Pexxum goctyna: cBob6oAHbIN. - TEKCT: 3N1eKTPOHHLINA.Springer
Journalsba3sa paHHbIX, copeprkallas NoJIHOTEKCTOBbIE XXYPHasbl n3aaTensCcTBa Springer (rog nsgaHus - 2023 r.),a UMeHHO
TemaTunyeckyto konnekumio Life Sciences Package Ha nnaTtdopme: https://link.springer.com/ Nature Journalsba3a gaHHbIX,
cogepxallas nonHoTekcToBble XypHaabl Nature Publishing Group, a nmeHHo »ypHanbl Nature journals, Academic
journals,Scientific American (rog n3gaxusa - 2023 r.) TemaTndeckonm konnekuum Life Sciences Package Ha nnaTdopme
https://www.nature.com/eBook Collections (i.e. 2023 eBook collections)llonHoTeKCTOBasA KONNEKLMNA SNEKTPOHHBIX KHUT
(MmoHorpacuin) nspatenscrea Springer Nature No pa3siMYHbIM OTPACASM 3HAaHUIA Ha aHMIMACKOM a3blke(rod nsganns - 2023
r., B T.4. BbiNyLWeHHbIX B 2022 r.), a UMEHHO TeMaTn4eckune Konnekumm kHur: Physical Sciences, Social Sciences, Life
Sciences, Engineering Packages.Ha nnatdgopme: http://link.springer.com/ https://cyberleninka.ru/
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Ons obyyatowmxca obecrneyeH AocTyn (yAaneHHbIn A0CTyN) K CAeQyoL M COBPEMEHHbIM
npodeccnoHanbHbIM 6a3amM AaHHbIX, UHPOPMALMOHHbBIM CMPABOYHbIM U MOMCKOBbLIM CUCTEMAM:

HasBaHue

Znanium.com. ba3oBas KoaneKkuns : 3N1eKTPOHHO-bubnnoTeyHas cuctema : cant / OO0 '3HAHNUYM'. - MockBa, 2011 - - URL:
http://znanium.com/catalog. - Pexxum goctyna: ANns 3apeructpmp. nonb3oBaTenien. - TEKCT: 3N1eKTPOHHbIA. ®oHA IBC
hopmMuMpyeTCs C y4HeTOM BCeX N3MeHeHnn obpa3oBaTe/ibHbIX CTaHAAPTOB U BKJOYaeT y4ebHukn, yyebHble nocobus, YMK,
MOHoOrpadum, asTopedepaTsl, ANccepTaummn, SHUNKIONEANN, C/I0BapX N CNPaBOYHUKMW, 3aKOHO4aTeIbHO-HOPMaTUBHbIE
OOKYMEHTbI, cneunabHble Nepnognvyeckmne n3faHua n n3faHus, BollyCkaemble n3gatenbCTBaMn By30B.
http://znanium.com/catalog/

IPRBooks. ba3oBas Konnekuns : 3N1eKTPOHHO-6ubnnoTeyHasa cuctema : cant / O6LLEeCTBO C OrpaHUYeHHoM
OTBETCTBEHHOCTbI0O KomnaHus 'An Mn Ap Megua'. - CapaTos, 2010 - . - URL: http://www.iprbookshop.ru/586.html - Pexxum
[ocTyna: Ans 3aperncTpup. nonb3oBaTesiel. - TEeKCT 3N1eKTPOHHbIN. ABASETCSA pacnpoCcTpaHeHHbIM obpa3oBaTesibHbIM
3JIEKTPOHHbIM PeCYpCoOM A5 BbICLLIMX U CPEeAHUX CheumnanbHbiX y4ebHbIX 3aBefeHnin, Hay4yHo-uccaenoBaTebCknx
WHCTUTYTOB, NybnnyHbIx 6nbnnoTek, npuobpeTaomx KOpnopaTUBHLIA AOCTYN A8 CBOMX 0OyYaloLmxcs, npenogaBaTenen
n T.4. 9bC BkJtOYaeT y4ebHyo 1 Hay4YHyl0 IMTepaTypy Mo HanpaB/ieHNSM NOATOTOBKU BbICLLEr0o U CPeAHero
npodeccnoHansHoro o6pa3osaHnsa.lOPANT : 3nekTpoHHO-BMbAnoTeYHas cuctema : cainT / OO0 «IneKTPoHHoe
n3pgatenbcteo KOpanT». - MockBa, 2020 - . - URL: https://urait.ru/ - Pexxum goctyna: ona 3aperncTpup. nosb3oBatenen. -
TeKCT 3/1eKTPOHHbIN. Obpa3oBaTenbHasa naaTgopma OpanT — obpa3oBaTeNbHbIN pecypc, 3NeKTpoHHas bubnnoteka n
WHTEepPHeT-MarasuH, rae YnTalT 1 NOKYNaloT 3/IEKTPOHHbIE U NeYaTHble Y4ebHMKM aBTOpOB — npenogasaTenein BegyLunx
YHVBEPCUTETOB A1 BCEX YPOBHEN NpodhecCnoHanbHOro o6pa3oBaHns, a TakxXe Nnosb3yTca BUAEO- N ayAnomMmaTepranamu,
TeCTUPOBaHWEM N CepBMCaMN 45 npenofaBaTenen, LOCTYNHbIMK 24 Yyaca 7 oHen B

Hepeno. KoHcynbTaHTIAOC : cnpaBoYHO NpaBoBas cuctema: [canT]. - Mockea, 1997. - URL:
http://www.consultant.ru. - Pexxum goctyna: ¢ KOMNbIOTEPOB YHUBEpPCUMTETA (SloKasibHaa Bepcus). - TekCT:
31eKTPOHHbIN.3A0 'KoHcynbTaHTMaoc' (MHH 7702044361) ocywecTBnseT AesATe/IbHOCTb B 06/1aCTV MHHOOPMaLMOHHbIX
TeXHoJI0rni, AsnseTcsa pa3paboT4MKOM CNPaBOYHON NPaBoOBON cucTeMbl KoHcynbTaHTIoC.MacluTabHble HEKoMMepYeckne
npoekTbl KoHcynbTaHTMNOC pa3paboTaHbl B moMoLb byxrantepaM n UHaHCOBLIM CreLumnanncTam, lopuctam, CTyaeHTam
IOPNANYECKUX N SIKOHOMUYECKUX cneumanbHocTen. (https://www.consultant.ru/about/ © KoHcynbTanTMntoc, 1992-2024)UMNMO
'TAPAHT': nHcopmaumoHHo-npaBoBoe obecneyvyeHune. - MockBa, - URL: https://www.garant.ru/. - Pexxum pocTtyna: c
KOMMbIOTEPOB YHMBEPCUTETA (JlIoKanbHasa Bepcus). - TEKCT: 3/IeKTPOHHbIN. KoMnaHus 'TapaHT' - ogHa 13 BeayLmnx
MHPOPMaLMOHHBLIX KOMMaHU Poccmn. OHa aBnaeTcs pa3paboTYMKOM KOMMbIOTEPHOW CMPaBOYHOWN MPaBOBONA CUCTEMbI
FTAPAHT n komnnekca nHdopmaLMoHHO-NMpaBoBoro obecneyvyeruns (UMO).B HacToswee Bpema npu nomoium UMNO FAPAHT
CBOW 3aflayM peLlaloT COTHM ThICAY CNeLnaancToB No BCen cTpaHe. JoCTyn K OTKPbITbIM MH(MOPMaLVNOHHbLIM MPaBOBbIM
pecypcam, Nnoaaep>XMBaeMblM KOMMaHWeR, UMeoT MUINOHBI FpakAaH. KoMmnaHnen peann3oBaHbl MHHOBALMOHHbIE
peLlleHns C NpPMMeHeHNeM HOBENLLINX KOMMbIOTEPHbLIX TEXHONOMNIN, MHTEPHETa, MOBWJIbHbLIX YCTPONCTB, NHTEPAKTUBHOMO
¢dopMaTa npencTaBieHUsA AaHHbIX, CMYTHUKOBbLIX TEXHOJIOrMA. 3TO NO3BOJISET BCEM, KOMY HeobxoauMa npaBoBas
nHpopMaums, ObICTPO U TOYHO HaxoAUTb ee, Byayym Npu 3ToM B N060IM ToYke cTpaHbl. http://www.iprbookshop.ru/586.html

HauwvoHanbHasa anekTpoHHaa 6ubnnoTteka (HIB) : dhenepanbHaa rocygapcTBeHHas MHHOOPMaLMOHHAa cucTeMa : canT /
MuHNCTEPCTBO Ky NbTypbl Poccuinckon depepauunm, Poccninckas rocyaapcTeeHHas bubnmorteka. - Mocksa, 2004 - - URL:
https://H36.pd/. - Pexxmm gocTyna: ona 3aperncTpup. nosib3oBatenen. - TeKCT: 3IeKTPOHHbIN. H3b - npoekT Poccuiickom
rocynapcTBeHHon 6ubnunoTtekn. HaumHasa ¢ 2004 r. MNpoekT HaunoHanbHasa 31eKTpoHHasa bubnnorteka (H3B)
pa3pabaTbiBaeTCs BeAYLLMMU POCCUACKMMN BubnnoTekamm npu nognepxke MnMHUCTepcTBa KyibTypbl Poccuinckon
depepaumn. OcHoBHas uenb HIB - obecnevnTb cBOGOAHLIA AOCTYN rpakaaHam Poccuiickon depgepaumm Ko BCEM
N34aHHbIM, N34aBaeMbIM N XPaHALWMMCA B (hOHAAX POCCUACKNX BMBANOTEK N34aHNSAM N Hay4YHbIM paboTaM, - OT KHUXHbIX
NaMATHUKOB UCTOPUM U KYJbTYpbl, O HOBENLLNX aBTOPCKMX NMpon3BeAeHNiA. B HacTosAwee BpeMsa npoekT HIB BkoYaeT
6osee 1.660.000 31eKTPOHHbIX KHUT, 6onee 33.000.000 3anucen kaTanoros. https://H36.pd/
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11. OnucaHue MaTepuaJsibHO-TeXHM4Yeckon 6asbl Heobxoaumon ans
OoCyLLecTBJ/IeHMA OoOpa3oBaTeJIbHOro Npouecca No aucuuniuHe (Moaynio)

HanMeHoOBaHUsA cneumasnbHbIX
noMeLLeHU’ U NOMEeLLEeHUn ans
caMocCToATesIbHOW paboTbl

OCHaLLEeHHOCTb cneumnanbHbIX
noMeLLeHU’ U NoOMeLLeHn ans
caMocTosTesIbHOW paboTbl

MepeyeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHus.
PekBu3uTbl NnoaTBEepXaaloLero
OOKYMEHTa

NabopaTopua MaTeprnanoBeneHnsa n
TEXHOJIOMMN KOHCTPYKLUMOHHbIX
MaTepunanos; JlabopaTopus pacyeToB n
KOHCTPYMPOBAHMA MalLINH 1 annapaToB
nuuieBbiX Npon3BoacTs (1-116)
385000, Pecnybnnka Apgbires, r.
Marnikon, yn. NMepBomanckas, oM Ne
191, 3paHue yyebHoro kKopnyca

Becbl nabopaTopHble 31eKTPOHHbIE
BMK 622 ¢ oUCKPEeTHOCTbIO OTCYeTa
0,01 r; YnbTpa3BykKoBOW TBEpAOMED
TKM-459; TepmopaTyumk TecTto 925;
YnbTpa3ByKoBOWN TonwmHoMep «B3neT-
YT»; YNbTpa3ByKOBOWN Ae(eKTOCKOnN
YA3-71; UHANKaTOp KOHUEHTpaummn
Hanps>XeHUn MarHNTOMETPUYECKNN
NKHM-2®TI1 ¢ paTymkom Tmn 2; Konep
MaAaTHUKOBLIN MK-50 (MO 5138-0,05);
Mukpockon MeTannorpadunieckuin
MWUM-7; YcTpoicTBo nabopaTopHoe no
anekTpoTexHuke K-4826; MybnHomep
MHANKaTOPHbIN TN-100; TnybuHomep
MukpomeTpuyecknn MM-100;
NHpnkaTop NY-02 6e3 yxa k. 1;
NHpnkaTop NY-02 c yxom kn. 1;
MunkpomeTp rnagkun MK 25 kn.2;
KoHueBble Mmepbl AnnHHbI KM Ne 1 k.
3; HytpomeTp nHAa. HA 10-18;
LWTaHreHrnybuHomep LLUIM-160;
LWTaHreHunpkyns LL- 11-250x0,05;
CTolika MarHmTHasa rubkas MC-29;
LLTaTuB ANS M3MepUTEsIbHbIX FO/I0BOK
L -111-250 mMm; TManTa marHnTHas
7208-0003 (125x400); KomnnekT
wnungos ona metasuorpadpun; Jlyna
21007 (10x21) c noacBeTKOM B
dyTnape; Jlyna reonornyeckas (6x50);
Nyna Triplet 20x18; HyTpomep
MuUkpomeTpuyeckun HM 50-75; Mpnbop
Pokeenna; Tesepaomep (npubdop
BpuHenns); nekunn-npeseHTaunu;
npoekTop, aKpaH, CTeHA
«MexaHun4yeckne CBONCTBaA
MaTepuanos» MCM-017-MNK; LWkad
MyhenbHbIN, TEPMOAATHNK,CTONKA
MarHuTHasa rubkas MC-29; wTraTums
LL-111-250 MM; nanTa MarHUTHas
7208-0003 (125x400)

Autodesk 3DMAX - yyebHas Bepcusa
CBobopnHas nuueHsuns; Microsoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095; AHTuMBMpPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401; OnepaumnoHHas
cuctema Windows jorosop oT
26.05.2020 N2 32009117096 forosop
o7 17.01.2019 Ne 31908696765

NabopaTopusa BuHogennsa un
Mukpobuonorun; labopaTtopus
npoLLeccoB 1 annapaToB NULLEBbIX
npoussoacTs (J1-J1-11) 385000,
Pecnybnunka Apgbires, r. Mankon, yn.
MNepBomanickas, nom Ne 191, 3paHune
nabopatopun

CywunnbHbIV WKadg, BaKyyMHbIN HAacoC
KaMOBCKOro, ycTaHOBKa /151 OTITOHKM
NeTy4mx KUCNOT C NapoM, yCTaHOBKa
ONA OTrOHKKW cnupTa 13
CMPTOCOAEPKALLUUX XKXNAKOCTEN (BUHA,
MUCTENMN, aJIKOr0JlbHbl€ HAaNUTKK),
auctunnaTtop, bungncTunnsaTop,
MUKPOCKON Aa8 MOPGOS0rN4ecKmnx
nccnepnosaHin MUKMEL-1; TpeHakep
ONA N3YyHEeHNS 3aKOHOB MMAPOCTAaTUKN.
Frmppasnmnyecknn cteHg TMXK-2;
y4ebHbIn NabopaTopHbIN CTEeHA No
nccaenoBaHMo NPoLLECCOB
HeM30TepMUYeCcKoro nepemMeLlnBaHus
nuLeBbIX MaTepuaos (Moaenb
MHN-02); y4ebHbIn nabopaTopHbIn
CTEeHA ANS N3YyYeHUs pasanyHbIX
cnocoboB cyLwKu (MHppakpacHas
CyLlKa, KOHBEKTMBHasA CyllKa) (Mogenb
PCC-02); y4ebHbIn nabopaTopHbIi
CTeHp "YCTaHOBKa MO N3y4YeHuto
npouecca abcopbunn" (Moaens
NnA-01); y4ebHbIn nabopaTopHbIi
cTeHp "TennoobmeHHuk Tpyba B Tpybe"
(Monenb T-01); y4yebHbIi
nabopaTopHbIN cTeHA "PekTudunkaums
(Tapenb4aTasn KonoHHa)" PekTK

Autodesk 3DMAX - y4yebHas Bepcus
CBobogHasa nuueHsuns; Microsoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095; AHTMBMpPYC
kaspersky endpoint security
JlnueH3noHHbIM gorosop oT 17.02.2021
Ne 203-20122401; OnepaumnoHHas
cuctema Windows [lorosop oT
26.05.2020 N. 32009117096 Ooroeop
oT 17.01.2019 Ne 31908696765
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HaunMmeHoOBaHuA cneumnanbHbIX
NnoMeLL,EeHMA U NOMeLLeHUun gnsa
caMmocTosTesibHOU paboTbl

OCHaLWWEeHHOCTb cneuuasnbHbIX
NOMELUEeHUA U NOMeLLeHUn pns
caMocToATesibHOW paboTbl

Nepe4yeHb NULEH3UOHHOIO
nporpaMMHoro obecnevyeHusn.
PeKBU3UThbI NOATBEPIXAAIOLLErO
OOKYMEHTa

(Mmogenb PekTK)

LerycTtaunoHHbein 3an (J1-J1-23) 385000,
Pecnybnvnka Agbires, r. Mankon, yn.
MepBomawnckas, oom Ne 191, 3paHue
nabopaTtopun

YyebHas mebenb ona gerycraumoHHOro
3aN1a Ha 25 nocafoyHbIX MecCT,
KoMMnbloTepHOEe paboyee mecTo.
LeMoHcTpaunoHHoe obopypoBaHue:
MPOEeKTOop, 3KPaH Ha WTaTMBE, AOCKa

Autodesk 3DMAX - yyebHas Bepcusa
CsobopnHasa nuueHsnsa; Microsoft Office
Word 2010 Homep npoaykTa
14.0.6024.1000 SP1 MSO
02260-018-0000106-48095; AHTuMBMpPYC
kaspersky endpoint security
JInueH3noHHbIM goroesop oT 17.02.2021
Ne 203-20122401; OnepaunoHHas
cuctema Windows [jorosop oT
26.05.2020 N. 32009117096 forosop
o1 17.01.2019 Ne 31908696765
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