MUHUCTEPCTBO HAYKU U BBICIIEI'O OBPA3SOBAHUS POCCUMCKOM ®EJIEPALTAN
GbenepanpHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTEIBLHOE YUPEKICHUE
BBICIIIETO 00pa30BaHuUs
«TONpATTUHCKUYI IOCYIapCTBEHHBIN YHUBEPCUTET)

B1.B.JB.13.02

PABOYASA TPOI'PAMMA JTUCHUIIJIMHBI

OcHoBbBI KOHCTPpYUpPOBaHUsA INTAMIIOBOM OCHACTKH 2

(naumenosanue OUCYUNIUHbGL)

110 HalIpaBJICHUIO TOATOTOBKHU
15.03.01 MamuHocTpOoeHHe

HaIpaBJIEHHOCTH (TIPOUIIb)
CoBpeMeHHbIE TEXHOJOTUYECKUE MPOLIECChl M3TOTOBJIEHUS AeTajle B MaTMHOCTPOECHUU

®dopma 00ydeHHsI: 3a09Has
I'ox Habopa: 2021
Oo6mas Tpynoemkocts: 5 3E

Pacnpeneneﬂne YacoB JUCHUIVIMHBI IO CEMECTPaAM

CemecTp 4

®opma KOHTPOJIS | DK3aMEH Hroro
Bup zansarui
Jlexkimn 12 12
JlaGopaTopHbie 12 12
[TpakTuueckue 4 4
PykoBocTBO:
[TpomexxyTouHas aTTecTamus 0,35 0,35
KonrtakTHas pabora 28,35 28,35
CamocrositenbHas pabora 143 143
Kontpoub 8,65 8,65
Hroro 180 180




PaGouyro mporpammy cocTaBui(1):
Crapmuii mpenogaBatens kad. «CBapka, 00paboTka MaTepralioB AaBJICHUEM U POJICTBEHHBIC
npoueccel» [Tyrees IT.A.

PenienzupoBanue pabodeil mporpaMMbl AUCHUIIINHBIL:

OtcyrcTBYyeT

Peneunsenrt

(Oomdicnocmy, yuenoe 36anue, cmenehsb, Pamuaus 1.0.)

Pabouas nmporpamMma qucummiinHel coctabiieHa Ha ocHoBaHur GI'OC BO u yueb6HOTrO miaHa
HaIpaBJIeHUs TOATOTOBKH (cniennanbHocTr) 15.03.01 MarmmHocTpoeHue.

Cpok aeiicTBust pado4eil MPorpaMMbl JMCUMIIMHBI 10 «___ » 2025.

YTBEPXIEHO

Ha 3acemannm kadenpsr «CBapka, oOpaboTka MaTepHallOB JaBJICHUEM W POJICTBCHHBIC
TIPOIIECChD»

(mporokon 3acemanust Ne 2 or« 4 » centsops 2020 r1.).



1. lleqb ocBOEHMSI M CHMIIJIMHBI

Lenb ocBOEHUS AUCHUIUIMHBI — HAYYUTh CTYJIEHTOB pa3pabOTKe KOHCTPYKIUI pa3IHuHBIX
LITAMIIOB, UCIOJIb3Yysl 00IINE IPUHLIUIIBI IPOEKTUPOBAHUS KOHCTPYKLIUN .

2. Mecto gucumminnsel B ctpykrype OIIOIT BO

JIMCUMIUIMHBL ¥ TPAaKTUKWA, HAa OCBOGHUHM KOTOPBIX Oasupyercss MaHHas AUCHUILIMHA!
MAaTE€pUAIOBEACHUE M TEXHOJOTHS KOHCTPYKLUHMOHHBIX MAaTE€pUalOB; MEXaHHWKA; METPOJIOTHs,
CTaHJApPTH3AIMS U CEPTHPHUKALNS; Ky3HEUHO-IITAMIIOBOYHOE 000pyIOBaHHE.

JIMCUMIUIMHBL U TIPAKTUKY, JUIsI KOTOPBIX OCBOEHUE JTAHHOM IMCIUIUIMHBI HEOOXOIMMO Kak
MPEIECTBYIOLIEE: TEXHOJOIMSl M3TOTOBJIEHUS JIMLEBBIX JeTajledl aBTOMOOWIIS; TEXHOJOTHUS

IMPOU3BOJACTBA KYy3HCUHO-IITAMIIOBOYHOTI'O O60py210BaHI/I$I 1 OCHACTKH

3. [lnanupyembie pe3yJabTaThl 00yUYeHUs

dopMupyemMblie U HNuauxaropsl
KOHTpOJIUpYyeMble AOCTHKEHU S [Inanupyemble pe3yJbTaThl
KOMIIETEeHIIM U KOMIIETEeHI U 00yueHust
(K01 M HAaIMEHOBaHUE) (Ko ¥ HaUMEHOBAHUE)
(OTIK-1) yYMEHUE - 3HaTh: OCHOBHBIE 3aKOHBI
UCIO0JIb30BAaTh OCHOBHBIE €CTECTBEHHOHAyYHBIX  JTUCIUIUINH,
3aKOHBI ux BO3JCUCTBHE Ha
€CTECTBEHHOHAYYHbBIX podecCHOHANBHYIO IESITEIbHOCTh
JUCLUIIINH B YMeTh: NOpOU3BOAMTH  BHIOOD U
npodeccruoHaIbHON NPUMEHSTh  OCHOBHBIE 3aKOHBI
NEeSATENbHOCTH, IPUMEHSTh €CTECTBEHHOHAYYHBIX  JIUCLMIUINH,
METO/Ibl MATEMATHYECKOTO MPUMEHSITh METOIbI
aHanu3a u MaTeMaTH4eCKOIro aHaJIn3a u
MO/JIETMPOBAHNS, MOJEJINPOBAaHUS B KOHCTPYUPOBAHUU
TEOPETUYECKOTO " HITAMIIOB JIMCTOBOM IITAMIIOBKH
JKCIIEPUMEHTAIILHOTO Brnanets: HaBbIKaMU
HCCIEeI0BaHUs MaTeMaTH4eCKOIro aHaJn3a u
MOJEJIIMPOBAaHUsA  NpPU  CO3JaHUU
KOHCTPYKIIMH IITaMIIOB JINCTOBOM
HITAMIIOBKH
(TIK-1) cmocoGHOCTE K - 3HaTh: COBPEMEHHBIE HMCTOYHHUKHU
CUCTEMAaTUYECKOMY HAyYHO-TEXHUYECKON uHbopManuu
W3YUYEHUIO Hay4HO- 10 MPOQUIIIO MOATOTOBKH
TEXHUYECKOMN YMeTb:  omnpeaensiatb  ONTUMAalIbHO
uHpopmanuu, JIOCTOBEPHbIE HCTOYHHUKM HAy4YHO-
OTEYECTBEHHOTO u TEXHUYECKOI HHPOpMAIIN
3apy0eKHOr0 OmbITa IO Bnanets: MeTOIMKaMu CHUCTEMHOIO
COOTBETCTBYIOILIEMY NOAX0Ja K M3YYEHUI0 HAy4dHO-
POMUITIO MOJITOTOBKH TEXHUYECKOMN uHpOpMaIn
OTEYECTBEHHOTO M 3apyOexHOro
OmlbITa 10  COOTBETCTBYIOILEMY
npo(UIII0 NOATOTOBKH




4. CTpyKTYypa U coepKaHue TUCHUIIMHBI

®opMbI TEKy1LEr0

JeTaneu mramia

Bun . KOHTPOJIs
Mopnyas (pa3gen)| y4deOHOM Ha"MeHOBamfe TEM 3T Cemectp | O0bem, u.| banabl | UHTEepakTuB, 4.| (HauMeHOBaHHe
(yueoHoii pa6oThI)
pador OLICHOYHOI0
cpeacTrsa)
Paznen 5. leranmm | JIex Hanpagsnsironue 31eMeHTbl: KOJIOHKU U 5 2 IIT
KOHCTPYKTUBHOTO BTYJIKW HaIPaBJISIOIINE, IPU3MBI,
Ha3HAYCHUSI. MPWINBBI, MIIAHKU. OTpaHUYNTENN X012
MOABIKHBIX yacTell. CriocoObl KperieHus
LITaMIIOB Ha peccax, yCTpoucTBa s
KpETUJICHHUsI, BUJIbI XBOCTOBHUKOB.
OrpaHnuuTenn 3aKpbITON BBICOTHI
mTamMnoB. TpaHCIOPTHBIE AIEMEHTHI
Jla6 JlaGopaTtopnoe 3ansTre Ne 1 Bei6op 5 2 Otuer mo
TuaMeTpa HampaBJIsIONIUX KOJIOHOK 1 lmaGopaTopHO padboTe
BTYJIOK, MECT PacHOJIOKEHHUS
HaIpPaBJIAIOIINX, TIPOCKTHPOBAHHE
HaIPAaBJIAIONIUX.
IIp [IpakTuueckoe 3anstue Ne 1Pacuer 5 2 Otuer no
JIMaMETPOB U pa3MEPOB HAMPABIISIOLINX MpaKTHYeCKOol padoTte
KOJIOHOK
Jlab JlabopaTtopnoe 3ansaTre Ne 2 Beioop 5 2 Otuer mo
OTpaHHYHUTENEH X0/1a MPUKUMA, maboparopHoit padote
BBITAJIKMBATES, IPOCKTUPOBAHUE
orpanuuuTenei. Beibop u mpoektupoBaHue
XBOCTOBHKA.
JIab Jlaboparopnoe 3austue Ne 3Bri6op u 5 2 Otuer no
MIPOEKTUPOBAHUE OTPAHUUUTENICH 3aKPBITON maGopaTopHoii padoTte
BBICOTHI. BBIOOp 1 MpoeKTHpOBaHHE
TPAHCIOPTHBIX IJIEMEHTOB
IIp [IpakTnueckoe 3anarue Ne 2Pacuer maccsl 5 2 Otuer no

MpPaKTUYECKOH paboTe




Mopayas (pa3aesn)

Bun
y4eOHoi
pabot

HaumeHoBaHue TeM 3aHATHI
(yueoHoii pa6oThI)

Cemectp

Oo0beMm, .

Banxanl

HNHTepakTus, 4.

®opMBbI TEKYy1LEr0
KOHTPOJIsA
(HauMeHOBaHUE
OLICHOYHOTI' 0
cpeacrsa)

I[eTaJH/I KOHCTPYKTUBHOI'O HA3HAYCHMU.

ol

Pazgen 6.Yupyrue
RJIICMCHTHI B
mTamMIirax

JIek

Bupael npyxun. IlocienoBarenbHOCTh
pacdeta u mojaoopa npyxuH. [IpaBuna
pa3MeNIeHust ¥ YCTAaHOBKH TIPY>KHH.
[TakeTs! IpyXKHUH

IIT

JIa0

Jlabopatopnoe 3anstie Ne 4Pacuet u
1moA0Op MPYKHUH, MPOPUCOBKA MPYKUH B
KOHCTPYKIIUHU IITaMIIa.

Otuer no
maGopaTopHO padboTe

Cp

Yrpyrue 31eMeHTHl B IITaMIax

Paznen 7.1TpuBo b1
B IITAMIIAX

JIek

KnunoBo# npuBO I, BUABI IPUBOJIOB,
pacdeT pabounx ycuiuid B mpuBojie. Cxema
KJIMHOBBIX IITaMnoB. Cxema
HCIIOJIb30BAHUS CUCTEMBI «KJIUH-EPIID).
[THeBMaTHYECKHil TPUBOJI, BUJIBI TPUBOJOB
JUISL MEJIKUX, CPEHUX, KPYITHBIX IITAMIIOB.
Hcnons3oBannenneBMoOydepa(MapKkeTHBI
X TMoAyllek) mpecca. Mcnonb3oBaHue
YKECTKOTO BBITAJIKMBATEJIS ITpecca.

I1T

JIa0

JlabopaTtoproe 3anstre Ne SBei6op u
MPOEKTUPOBAHKE TOJKATEIICH IS
B3aMMO/ICHCTBHSI C THEBMOTIOIYILIKOH
npecca. BeiOop 1 mpoeKkTupoBaHue
TOJIKATEJICH JIJIsl B3aMMOICHCTBHSI C
BEPXHHMM BBITAJIKUBATEIIEM IIpecca.

Otuer no
lmabopaTopHOl padboTe

HpI/IBO,[[LI B IIITaMIiax

ol

47

Paznen 8.
BrITS)KHBIE
LI TAMIIBI

Jlex

CXeMBI BBITSDKHBIX IITAMIIOB HA MMPECChL
IpocToro JICNCTBUS U MMpECChI JBOMHOTO
JIENCTBUS. PabGoune yacTh BBITSHKHBIX

IIT




®opMBbI TEKYy1LEr0

Bun . KOHTPOJIs
Monayas (pa3aeia)| y4eOHOI Ha"MeHOBamfe TEM 3T Cemectp | O0beM, u.| bamabl | UHTepakTuB, 4.| (HanMeHOBaHHe
(yueoHoii pa6oThI)
pabot OII€HOYHOT 0
cpeacrsa)
HITAMIIOB JUISI IPECCOB MTPOCTOTO
neiictBus. Paboune 4acTu BBITSDKHBIX
IITaMIIOB ISl TPECCOB ABOMHOIO JICWCTBHS,
MIEPETSKHBIE MOPOT'H, TOPMO3HBIE pedpa.
Jla6 JlabopaTopHoe 3ansTe No 5 2 Otuer mo
61IpoexTupoBanue pabouux yacten maboparopHoit padote
BBITSDKHOTO TTamIia. [IpoekrupoBanue
BCTaBKH MaTPHIIGI, BEITATKUBATEIIS,
TIPYKAMA.
Cp BrITsKHBIE ITAMIIBI B 2
Paznen Jlex Pacuer ncromHUTENBHBIX ~ pa3MepoB 5 2 [T
0./crionHUTENbHbIE pabouunx JacTeu:
[pa3Mepbl a) IPOOUBHBIX MITAMIIOB;
0) BBIPYOHBIX IIITAMIIOB.
Cp HcnomauTenbHbIE pa3zMepbl 5 2
Pasznen 10. Jlex Jetanu s pukcaruu 5 2 I1T
Heranu u 3aroTOBKH. Y CTPOMCTBA MOJACPKKHU
ycTpoiicTBa 3ar0TOBKH U BBHITAIKHBAHUS U3/IEIIHSI.
BcrioMorarensHoro | Cp JleTanu u yCTpOWCTBa BCIIOMOTATEILHOTO 5 2
HA3HAYCHUS B HA3HAYEHUS B BBITSHKHBIX IITaMIaxX Ha
BBITSKHBIX mpeccax JABOWHOTO
[ITamMIax Ha NeCcTBUS
rpeccax IBOWHOTO
JNIENCTBUS
KoHTpons 5 9
Hroro:, 180




5. O0pa3oBaTesibHbIE TEXHOJIOTHH

[Ipy w3yyeHMHM JAUCHUIUIMHBI  HUCIOJB3YIOTCS  JUCTAHIIMOHHBIE  0Opa3oBaTesbHbIC
TEXHOJIOTHH

CereBast TexHoOJIOTHSI - WU3ydeHHE Kypca (y4eOHOM JMCHUIUIMHBI) TOCPEICTBOM
AIIEKTPOHHBIX y4eOHO-METOIMYECKUX MAaTepuajoB, pa3MEIIeHHBIX B oOydaromei cpeme cC
MCTIOJIb30BAHNEM KOMIBIOTEPA, MMOAKIIOYEHHOTO K ceTH VIHTepHeT.

6. MeToanueckue YKa3aHusl 10 OCBOCHUIO JTUCHUITJIUHBI

OO61mre MeToIMYeCKUe PEKOMEHIAMU TI0 KYPCY:

ANropuT™M HM3y4eHMS Kypca:

1. O3HaKOMHTBCS C JICKIHEH TI0 TeME B DJIESKTPOHHOM yueOHUKe B cucteMe Pocaucrant.

2. BBINONHUTE NPaKTUYECKOE 3a/1aHuUE.

3. IIpo¥iTH UTOTOBBII TECT.

BoinosnHeHue cryieHTaMu NpakTUYECKUX 3a/laHuM SBJSETCSl OAHUM U3 ATAroB MOJATOTOBKU
K UTOTOBOMY TECTHPOBAHHUIO.

ANropuTM BBITIOJTHEHUS:

1. IlpocnymaTe BeOMHAPHI [0 COOTBETCTBYIOIIEH TeMe B cucteMme PocaucraHT.

2. Yuras martepuan ydyeOHWKa (ydeOHOTO mocoOus, MpakTUKyMa W Jp. MaTepHaoOB), a
TaK)Xe, UCTOJIb3ysd MaTepHalIbl SJIEKTPOHHOTO yueOHUKa (Cl1aiifibl), BHIIIOJHUTH 3aJaHUE.

7. OnleHOYHbIE CpeIcTBA

7.1. ITacnopT O1lleHOYHBIX CPEACTB

Koxa koHTpoOJIMpyemMoil KOMIIeTEeHIIUH HaumenoBanue
(UM ee YaCTH) OLIEHOYHOI0 CpeCTBA

5 OIlK-1 HToroBslii TECT

TecTsl

OTyYeT No MpakTHIECKO paboTe

OtueTt no nabopaTopHoit pabore

Bonpocsl k 9k3amMeHy

5 IK-1 HToroBblii TECT

Tectbl

OT4YeT 1o MpaKkTHIECKO paboTe

Otuet no nabopaTopHoit pabore

Bomnpocsl k 9k3ameHy

Cemectp

7.2. TunoBble 3aJaHUS UM MHbIE MAaTepPUAJIbI, HEO0X0IUMbIe [JIsl TEKYIEero KOHTPOJIsA
KommnuiekT 3aanuii i NPAKTHYECKOH PadoThI

Tema - P a3pa60TKa KOHCTPYKIIMM HITaMIla JJId HU3rOTOBJICHHUA JC€TAaJIN JIMCTOBOM
IITaMIOBKOM IIpH IIOMOIIIU:

a) pa3’eNuTEeNBFHOM OTepaluy;
6) rubouHoOI onepanuy;
B) BBITSDKHOM OTEpaIvy.



Iopsiiok BBINOJIHEHNS
1. Ananu3 3aaHus Ha MMPOEKTUPOBAHUE.
2.
3.

©ooN oA

Omnpenenenre ONTUMAIBHONW CXEMBI ITaMI1a U3TOTOBJIEHUS JETAJIN:
Omnpenenenne 3HEPro-CUJIOBBIX IIAPaMETPOB  JJI  BBINOJHEHUs]  OIEpaluu
W3TOTOBJICHUS JECTAJIN.
Br160p HeoOx0mMoro 000pyI0BaHus, AaHAIN3 €T0 TEXHHYECKHX XapaKTePHCTHUK.
Bb160p 3aKpBITO BHICOTHI IITaMIIAa U YPOBHS pa3MeILEeHUs JeTalu.
[IpoexTrpoBanue aeTajield TEXHOJIOTMYECKOrO0 Ha3HAYECHUS.
[IpoexTrpoBanue aetaeld KOHCTPYKTUBHOIO Ha3HAYCHMS.
Pacuet 1 BEIOOD yIpyrux JIEMEHTOB B IIITAMIIE.
[IpoexTrpoBanue Aetajiel Uis KPEIUIEHUs IITaMIIa K IIpeccy.

10. IIpocraHoBKa pa3MepoB.

Tunosoii(bie) npuMep(bl) 3aganusi (M)

Bapuants! 3aganuit NeNe 1- 98 u3:
«TexHonorus XoJ0/IHON MITAMIIOBKUY» -COOPHUK 3a/1ay;
Kputepuu onenkm:
- OIICHKA «3aYTEHO)» BBICTABJISIETCS CTYIICHTY, €CTH PadoTa BBHITIOJHEHA B TI0JI HOM 00BbeMe C
HE3HAYUTEIHBIMU OIIMOKAMH,
- OIICHKA «HE 3aYTE€HOY» BBICTABIISICTCS CTYJCHTY, €CIH padoTa BBHINOJIHEHA C TPYOBIMU
omuOKaMHu WM  HE BBHITIOJHEHA B TpeOyeMoM oObeme.



TeMbl MHCbMEHHBIX paﬁoT

Ne i/ Tembl
1 Ananu3 BBIJAHHOTO  3aJaHMsl Ha IMPOEKTUPOBAHUE, AHAJIU3  XapaKTEPUCTHK
000pyIOBaHNs, YKa3aHHOTO B 3a/IaHWU. BBIOOp ONTUMATBHOM CXEMBI IITAMIIA.
2 [IpoextupoBanue pabounx yacteid mTamma. Beibop panuoHanpHOro Thna padounx
yacTel mramna. AHajlu3 BO3MOXHOCTU IIPUMEHEHUS CTAHJAPTHBIX I1YaHCOHOB H
MaTpHIL.
3 [IpoekTrpoBanue GUKCUPYIOMHX 3TIEMEHTOB. BB100p criocoba dukcanuu
3ar0TOBKH, OIPEJIEJIEHNE TUIIAa (PUKCATOPOB, MECTA UX pa3MElEHUs
4 [IpoexTupoBaHMe HANPABISIONIMX AJIEMEHTOB IITaMIla. BbIOOp THHa HampaBIISIONINX,
MECTa PacHoJIOKEHUS U Pa3MEPOB HAIPABIISIOLIHX.
[IpoexTrpoBaHrEe MOHTaXHBIX HITAMIOBBLIX MIUT. OmnpeneneHue pa3MepoB  IUIUT B
IJIaHE U 1O TOJIIIUHE.
) [IpoexTrpoBaHue NPUKUMOB, BeITaJIKuBarene. BeiOop Tuna orpannunreneit  xona
MPHKUMA.
6 Br16op konmyecTBa M MECT PACIIOJIOKEHMSI JIEMEHTOB JUIsl KpPEIUIEHHs IITaMIa Ha
rpecce, TPAHCIOPTHBIX 3JIEMEHTOB.
[IpoexTupoBaHre  XBOCTOBHUKOB. OmpeneneHne BO3MOKHOCTH  HCIIOJIb30BAHUS
XBOCTOBHKA, BEIOOD THIIA M pa3Mepa XBOCTOBHUKA
7 [IpoexTrpoBaHie OrpaHUYUTENEH 3aKpbITOW BBICOTHI. BBIOOp THMA pPAcHoNOKEHUS U
KOJIMYECTBO OIpaHUYUTENEH.
8 [IpoexTrpoBaHie TPAaHCHOPTHBIX 3J€MEHTOB. BbIOOp THIA U pazMepoB TPaHCHOPTHHIX
aneMeHToB. OnpeeneHne uxX KOJIMYecTBa U MECTa Pa3MEIlIeHHUs B IITaMIIe
9 Pacuer n mog0bop npyxuH.
10 IIpocTaHOBKa pa3MepoB Ha YepTEXe IITamIla B COOTBETCTBUU C METOJIOM IOJHOW WX

YAaCTUYHOU JIETATMPOBKHU.

Kpurepun oueHku:
- OIICHKA «3aUTEHOY» BBICTABIIACTCS CTYICHTY, €CIM paboTa BBIIIOJIHEHA B TIOJI HOM 00BEME C
HE3HAYNTEILHBIMH OIIMOKAMH,
- OIICHKA «HE 3aUTEHO» BBICTABIIACTCS CTYACHTY, €CJIM paboTa BBIIOJHEHA C IPYObIMHU
omuOKaMHu WM  HE BBITIOJHEHA B TpeOyeMoM oObeme.




7.3.01eHOYHbIE CpeICTBa IANPOMEKYTOUHON AaTTeCTAllMM IO HTOraM OCBOEHUSA
AUCHMILINHBI

7.3.1. Bonnpocbl K NPpOMeKyTOYHOM aTTecTaluu

Cemectp 5

Ne i/ Bomnpochl K 3Kk3aMeHy

1 CxeMbl COBMEIIEHHBIX HITaMIIOB JJIsl BBIPYOKHU-TIPOOUBKHU.

2 Cxembl IITaMIIOB JJ1s1 BEIPYOKH.

3 CXeMbl IITaMITOB MOCJIEA0BATEILHON IITAMITIOBKH.

4 Cxembl IITaMIIOB JJ1s1 IPOOUBKH.

5 CxeMbl ITaMNOB /1711 00PE3KH 0 KOHTYDY.

6 Cxembl IITaMIIOB 711 00pe3KU — MPOOUBKH.

7 Kpureprnn BbI00pa ONTUMAIHHON CXEMBI pa3JeTUTEIbHBIX ITAMIIOB.

8 Krnaccudukanus geraneit mramIos.

9 [lepeuens aeraneil BXOASIIMX B TPYNIbl KJIACCU(PUKALINH.

10 [lyaHcOHBI IITAMNOB U1l TPOOUBKH.

11 IlyaHCOHBI IITAMNOB JUIsl BBHIPYOKH.

12 Matpuiibl ITaMIOB JUIsl TPOOUBKH.

13 MaTpuiibl IITaMIOB JIJIs1 BHIPYOKH.

14 Pa3HOBHIHOCTH ITyaHCOHOB 3aITPECCOBHIBAEMBIX B JIEPIKATEIb.

15 Oco0eHHOCTH KOHCTPYKIHM MyaHCOHOB JJIsi MPOOUBKH OTBEPCTUM HEKPYIJIOTo
KOHTYpa.

16 OcoOeHHOCTH KOHCTPYKITUH MATPHIL U1 MPOOMBKUA OTBEPCTUI HEKPYIJIOTO KOHTYpA.

17 OmnpeneneHne OCHOBHBIX Pa3MEpPOB OPUTMHAIBHBIX IYaHCOHOB.

18 OmnpeneneHrne OCHOBHBIX Pa3MEPOB OPUTHHAIBHBIX MATPHIL.

19 JIONIOJTHUTENBHOE KPEIUICHUE CEKLMH pa3feiuTeIbHbIX ITAMIIOB B 3aBUCUMOCTH OT
TOJIIIMHBI MaTepHaa.

20 [IpaBusia BBITIOJTHEHUS KPETIEKHBIX OTBEPCTHIA.

21 [IpaBuiia pa3OMBKHU PEXKYIEr0 KOHTYpa Ha CEKIIUH.

22 Paboune yactu 0OpE3HBIX MITAMIIOB JIJIs1 TPOCTHIX JIETAJICH.

23 Paboune gacTu 0Ope3HBIX MITAMIIOB JJIs1 CJIOXKHBIX JETAJICH.

24 DuUKCaTOPBI U YIIOPHI.

25 Orpanuunreny xona, oOecleYMBAIOLIME HANpaBleHHE [OABWKHBIX JeTale B
LITaMIIax.

26 OrpanuunTeny XxojAa, He oOecHeuuBalOIIME HANpPaBICHHUE IOJBMKHBIX JeTalel B
LITaMIIax.

27 OrpaHuyuTeNN X0/1a MOJIBUKHBIX JeTajlel B Ky30BHBIX LITaMIIax.

28 Hanpapsironue 3JeMeHThI B pa3/Ie/IMTENIbHBIX IITaMIax.

29 Hanpapisironue K0oJOHKH, 00JIaCTh IPUMEHEHHs, TUIIbI KOJIOHOK.

30 Hanpagstronue BTyJIKH, 00JIaCTh IPUMEHEHUs], TUIIBI BTYJIOK.

31 Hanpagistronue npu3mel, 00J1acTh IPUMEHEHMSI, TUIIBI.

32 Hanpagstronue niaHky, 0071acTh NPUMEHEHUS, TUIIBI.

33 Hanpagsstronue npuinBel, 00J1IaCTh IPUMEHEHHUSL.

34 KoHcTpyKum pa3pe3HsIx HOXKE.

35 Oco0GeHHOCTH KOHCTPYKIMM pabounx 4acTeil COBMEIIEHHBIX MITaMIIOB.

36 Oco0eHHOCTH KOHCTPYKIHMM pabounx yacTeil mocie0BaTeNbHbIX ITAaMIIOB.

37 IIpyxuHBl, MX BUBI, 001aCTh NPUMEHEHHUSL. -

38 [TocnenoBaTeabHOCTh pacueTa Mpu Mo 00pe NPYKHUH.

39 ITakeTsl npyxuH.




40 [IpaBuia ycTaHOBKH NPY>KHH.

41 CrniocoObl yaneHus: u3JeNusi U3 MaTPULIBL

42 CxeMa MCHoJb30BaHMS JKECTKOTO BBITAIKUBATENS Ipecca IS yAAJICHUs U3JeNus U3

MaTPUIIBL

43 CxeMa HCI0Ib30BaHus IPY)KUHHOTO MEXaHU3Ma BBITAIKUBAHUS M3/ICIIHSL.

44 Pacuer ncnosHUTENBHBIX Pa3MEPOB HHCTPYMEHTA MTPHU MPOOUBKE.

45 Pacder HCroHUTENBFHBIX Pa3MepOB HHCTPYMEHTA ITPH BBIPYOKE.

46 OcHoBHbIE TpeOOBaHMSI K KOHCTPYKLIMHU MTOCJIEJOBATEIbHBIX IITAMIIOB.

47 [IpuHIMNManbHas cxema I0CJIeJ0OBATEIbHOIO IITAMIIA.

48 OcHOBHBIE TPeOOBaHMsI K KOHCTPYKIIMU COBMEIICHHBIX ITAMIIOB.

49 [TpuHnIMNIMaTBHAst CXeMa COBMEIICHHOTO IITaMIIA.

50 OcoO6EHHOCTH KOHCTPYKIIMU TIOCJIEIOBATEIbHBIX IITAMIIOB.

52 Oco0eHHOCTH KOHCTPYKIIMM COBMEUICHHBIX IITAMIIOB

53 JlOTIOJTHUTEIIBHBIE TPYIIIBI IeTajei He00X0AMMBIE /ISl TIOCIIEAOBATELHBIX ITAMITIOB

o4 JloTIoTHUTEIBHBIE TPYIIBI eTajieid He0OX0MMBIE IJIsl COBMENIEHHBIX IITAMIIOB

7.3.2. Kputepuu U HOPMbI OLIEHKH
dopma
Cemectp MPOBEACHHN Kpurtepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOMH
aTTecTaluu

5 DK3aMeH (o COTITUIHOY» Boswie 80 6anmos
HAKOTIUTEIHHOMY «XOPOIIO» Bonbmie 60 6amios
pEUTHHTY) «YJOBJICTBOPUTEIHLHOY bonwmie 40 6annos

«HEYIOBJIETBOPUTEIHbHO» | Menbie4( 6amton




8. YueOHO-MeTOoAN4YEeCKOE U HH(POPMAIHOHHOE 0DecTieYeHHe TUCIIUTIHHbI

8.1. O6s3aTesibHAasI TUTEPATYypa

Tun (yueOHuk, yuedHoe

KoaunuyecTtBO B
HAY4YHOI

Ne nocooue, yaeoHo-
i ABTOpPBI, COCTABUTEH 3arsiiaBue (3aroJioBoOK) MeTommaeckoe nocodue, Ton n3nanus onodauoTexe /
npaAKTHEYM, 1D.) HaumeHoBanue
€)e
1 | B.Il. UBanos, A. B. Hganos B. I1. VYuebHoe nmocoodue 2016 DOBC
Kppuienko O6opynoBaHue U OCHACTKa «ZNANIUM.
MIPOMBIIIJIEHHOTO MPEIITPUATUS COM»
[DnexTponHsbIit pecypc] : yaed. mocobue / B.
1. UBanoB, A. B. Kpsnenko. - MUHCK :
Hosoe 3nanue ; Mocksa : UHOPA-M,
2016. - 235 c. : un. - (Beiciee
obpazoBanue). - ISBN 978-5-16-011746-1.
8.2. lonoiHMTEIbHAS JIUTEPATypPa
Tun (yueOHuK, yueOHOe KO'HH%CTEO i
Ne nocooue, yuaeoHo- Hay=mou
w/n ABTOpBI, COCTABUTEIHN 3arsaaBue (3aroJi0BOK) MeTOHecKoe 0cobHe, I'ox n3panus ouoaunorexe /
HPAKTHKYM, Ap.) HanmenoBanme
> IbC
2 | A.T. Cxuptnanze [u mp.] ABTOMAaTH3UPOBAHHOE NMPOEKTUPOBAHUE YyebHoe nmocodue 2014
HITaMIIOB [ DJEKTPpOHHBIN pecypc] :uel.
nocobue / A. I'. Cxuptnanze [u gp.]. - U3z. OBbC «Jlanb»
2-¢, crep. - Cankr-IlerepOypr : Jlans, 2014.
- 288 c. : un. - ISBN 978-5-8114-1633-2.
3 | O. U. Tapabapun, A. I1. Tapabapun O. 1. 2013
A651308B, B. b. Ctynko IIpoexTrpoBaHuEe TEXHOJIOTUYECKOU
OCHACTK{ B MAIIMHOCTPOECHUH YyeOHoe mocodue SbC
[DnexkTpoHHBIH pecypc] : yued. mocobue / "ZNANIUM.




Tun (yueOHuK, yuedHoe

KoanyecTtBo B

HAYYHOM
Ne nocooue, yaeoHo-
ABTOpPBI, COCTABUTEH 3ar;iiaBue (3aroJioBOK) I'ox n3nanus onod.auoTekxe /
n/n MeToAnYecKoe nocooue,
HaumeHoBanue
NPAaKTUKYM, JIp.) 3EC
O. N. TapabapuH, A. I1. AGs308B, B. b. CoM"
Crynko. - U3n. 2-e, ucnip. u gom. - CaHKT-
[TerepOypr : Jlanp, 2013. - 304 c. : ui. -
(Yuebnuku nis By30B. CrienpanabHas
mutepatypa). - ISBN 978-5-8114-1421-5.
4 | A A.Tyces, 1. A.T'ycea | I'yceB A. A. 2013 OBC «Jlaub»

[IpoexTrpoBaHuEe TEXHOJIOTUYECKON
OCHACTKH [ DJIEKTPOHHBIN pecypc] : ydeOHUK
/ A. A. T'yces, U. A. I'ycesa. - 2-¢ u3n.,
HCIIp. U J0II. - MockBa : MalmHOCTpoEeHueE,
2013. - 413 c. - ([ns By30B). - ISBN 978-5-
94275-722-9.

VYueOHUK




8.3. IlepeueHb npogeccHOHAIBHBIX 0a3 AAHHBIX H WH(POPMAINMOHHBIX CIPABOYHBIX
cucTeM

1. — Web of Science [DnexTpoHHBII pecypc] : MyIbTUAMCHUIUIMHAPHAS pedepaTuBHas 0a3a
JaHHBIX. — Philadelphia : Clarivate Analitics , 2016— . - Pexum pocryna
apps.webofknowledge.com. — 3ari1. ¢ skpana. — 5I3. pyc., aHIL

2. Scopus [DnexTpoHHbIH pecype] : pedeparuBHas 6a3a manubix. — Netherlands : Elsevier

, 2004— . — PexxuM focTyma : scopus.com. — 3ari. ¢ 9Kpana. — f3. pyc., aHTIL.

3. Elibrary [DnexTpoHHBIi pecypc] : HayuHas 37eKTpoHHas onbnmnoreka. — Mocksa : HOB,
2000— . — Pexxum nocryma : elibrary.ru. — 3ari. ¢ skpana. — S3. pyc., aHrI.

4. Springer Link [Dnextponnsiii pecype] : [0a3za mannbix]. — Switzerland :  Springer
Nature , 1842— . — Pexxum nocryma : link.springer.com. — 3ari. ¢ skpana. — S3. aHrIL

5. Google Scholar — mouckoBas cucrema o Hay4HO# JuTeparype. Bkirouaer crarbu
KPYIHBIX Hay4HbIX M3AATEIbCTB, apXUBBI MPENPUHTOB, MyOJUKAIlMM HA CaliTax YHUBEPCHUTETOB,
Hay4yHBIX OOIECTB M JAPYTUX HayuyHBIX opranuzauuil. Mmer crateu, B TOM 4HciI€ U Ha PYCCKOM
s3pIke. YTOo He MaJIOBAXXHO, paCCUUTBIBACT HHACKC HUTHUPOBAHUA HY6HHK3HHﬁ 1 IIO3BOJIACT
HaxXOJUTb CTAaTbH, COACPKAIIUC CCBIJIKA Ha TC, YTO YXKC Haﬁ)]eHBI.

8.4. IlepeueHb MPOrPaMMHOIo0 od0ecneYeHun st

No Hanvenopanne IO PexBu3UTEI norOB?pa
n/n (nata, HOMep, CPOK JAeiCTBHS)
1 |Windows Horosop Ne 690 ot 19.05.2015r.,
CPOK JEUCTBUSI - 0ECCPOYHO;
2 |OfficeStandart Jlorosop Ne 727 or 20.07.2016r.,
CPOK JEHCTBHUS - 0€CCPOUHO

8.5. Onucanue MaTepHaJIbHO-TEXHMYECKOI 0a3bl, HEOOXOAMMOI I OCYIEeCTBJIEHUS
00pa30BaTeIbHOIO NMpolecca Mo JUCHUIINHE

HaumeHoBaHue 000PYA0BAHHBIX Y4eOHBIX

Ka0OMHETOB, JIa00paTOPHUii, MACTEPCKHUX H

Ne Jp. 00beKTOB JJIs1 IPOBeIeHMs

n/n | NPaKTHYeCKUX U Ja0OPATOPHBIX 3aHATHH,
IOMEIEeHUH /I CAMOCTOATEILHOM

padoThl o0yyarommxcs (HoMep ayIuTOPUM)

IlepeyeHb OCHOBHOTIO 000OPY/10BAHUS

Aynutopus BeOKOHDEPESHITHIA. OKpaH TEJICBU3UOHHBIMH, HIMPMBI,
YueOHast  ayautopuss Ui NPOBEICHUS | IPOKEKTOP Ha ITaTUBE, CTOJ
3aHSATUA  JIGKIIMOHHOTO  Tuma. YueOHas | mpernojaBaTelbCKU, CTYNbs
aymuTopus A7 TNPOBEICHHUS  3aHATHI | MpernojaBaTelbCcKue, Tpancnapant-

CEMHUHAPCKOIo TUMa. Y4yeOHas ayIuTopus Ui | MepeTsKKa, CACTEMHBIH OJIOK.
1 | KypcoBOro MPOEKTHUPOBAHUS (BBIMIOJHCHHS
KYpCOBBIX Pa0oT). YueOHas ayauTopus Uis
MPOBE/ICHUS TPYIIIOBBIX U WHAWBUIYAJIbHBIX
KOHCynbTallMii YueOHas ayauTopus JUis
MIPOBEJICHUS] 3aHATUN TEKYIIETO KOHTPOJIS U
npomexyrounoii arrecrarun (YJIK-807)

AynuTtopus BeOKOH(pEpEeHIIHH. DKpaH TEJeBU3NOHHBIH, IMpMa,
YueOHast  ayauTopus i1 TPOBEICHHS | IPOKEKTOP Ha LITaTUBE, CTOJI
2 | 3aHATHI  JEKIMOHHOTO THUMAa. Yd4eOHas | MperoJaBaTeNIbCKHM, CTYyH
aymuToOpus AN TPOBENEHUS  3aHATHH | MpernoJaBaTeNbCKUH, TpaHCIIapaHT-

CCMHUHAPCKOI'0 THUIIA. VYueOHas AyAUTOpHA 1A | TICPCTAKKA, CHUCTEMHBIH OJIOK.




n/n

HanmeHnoBanune 000py/10BAHHBIX Y4eOHBIX
Ka0UHEeTOB, JJa00pPaTOPHii, MACTEPCKHUX H
Ap. 00bEKTOB /ISl IPOBECHUS
NPAKTUYECKHUX U JI1A00PATOPHBIX 3aHATHH,
NoMeIleHnil JJIs1 CaMOCTOATEIbHOI
padoThl o0yuawumxcs (HoMep ayaAuTOPUN)

ITepeyeHb 0CHOBHOTO 000PY/A0BAHMA

KYpPCOBOTI'O IPOEKTUPOBAHUS (BBIIOJIHEHUS
KYpCOBBIX PaboT). YdueOHas ayauTOpHs IS
MIPOBEJICHUS] TPYNIIOBBIX U HWHIUBUAYAJIbHBIX
KOHCynbTallMii YueOHasg ayauTopus JUis
MIPOBEJICHUS 3aHSITUM TEKYIIETr0 KOHTPOJIA U
npomexyrounoii arrecraiuu (YJIK-810)

[Tomemienne [uIst caMOCTOSATENbHONH pabOTHI
crynenroB (I'-401)

Cromnbl YYEHUUECKHE, CTYNbs
yueHnyeckue, I[IK ¢ BbIxogoM B ceTh
WuTtepHer




