MUHHUCTEPCTBO HAYKHU 1 BBICIIET'O OBPA30OBAHU ST POCCUNICKOM ®EJIEPALTAN
benepanbHOE TOCYIAPCTBEHHOE OO KETHOE 00pa30oBaTeIbHOE YUPEKICHUE
BBICIIIEr0 00pa30BaHUs
«TONBATTHHCKUHN TOCYIaPCTBCHHBIN YHUBEPCUTET

b1.B.13

(unOekc Oucyuniunsl)

PABOYASA ITPOI'PAMMA JTUCHHAIIVIMHBI

METAJVIOPEXYIMUE UTHCTPYMEHTBI U THCTPYMEHTAJIBHAA OCHACTKA

(HaumeHosaHue OUCYUNIUHbL)

10 HaNpaBJICHUIO OATOTOBKU
15.03.05 KOHCTPYKTOPCKO-TEXHOJIOTMYECKOE OBECITEHEHUE
MAIINHOCTPOUTEJIBHBIX ITPOU3BOACTB

HaIpaBJIEHHOCTH (TIPOdUIIB)
TEXHOJIOT A MAITMHOCTPOEHU A

®dopma 0OyueHHS: 3a04HAs
I'ox mHabopa: 2020
O6mas Tpynoemkocts: 6 3E

Pacnpeneﬂeﬂue YaCoB JUCHUIIMHBI 110 CeMECTpaM

Cemectp 8

®opma KOHTPOJISA 3a4er Hroro
Bun zanaruii
Jlexuyn 12 12
JlaGopaTopHbie — —
[TpakTnueckue 8 8
ITpomexyTouHas aTTecTanus 0,25 0,25
KoHnraktHas pabora 20,25 20,25
CamocTtosTenpHas paboTa 192 192
KonTtpons 3,75 3,75
Hroro 216 216




Pabouyro mporpamMmy cocTaBuiI:

JIOLICHT, TOIIEHT, KaH[. TeXH. HayK Pe3nukos JLLA.
(Ooadicnocmb, yuenoe 36anue, cmenensb, Pamuaus 1.0.)

(Oondicnocms, yueHoe 3eanue, cmenens, Pamunus 1.0.)

PenensupoBanue pabodeid mporpaMMbl JUCIUIUTHHBL:

OtcyrcTBYyeT

Penensent

(Oondicnocmy, yuenoe 36anue, cmenensb, Pamunus 1.0.)

Pabouas mporpamma aucuuIIMHbl cocTaBieHa Ha ocHoBaHMM PI'OC BO u yuebHOro miana
HarpaBJICHUS [IOATOTOBKH 15.03.05 KOHCTPYKTOPCKO-TEXHOIOIHYECKOE obecneueHue
MAaIllMHOCTPOUTENLHBIX IPOU3BOJACTB

Cpok neiicTBus padoyeil nporpaMMbl IMCUMIIMHBI 10 «21» nexadps 2025 r.

YTBEPXIEHO

Ha 3acenanuu xadenps
«O06opynoBaHuE U TEXHOJIOTMH MAILIMHOCTPOUTEIBHOTO POU3BOICTBA»

(mpotoko:n 3acenanus Ne 1 ot «30» aBrycra 2019 1.).



1. lesb ocBOEHMS TMCHUIIHHBI

[lenb OCBOEGHMSI TUCHUIUIMHBI — MOJTOTOBKAa OakanaBpa, BIAJCIOLIETO COBOKYIHOCTBHIO
METOJ/IOB, CpEICTB, CIOCOOOB W TMPUEMOB, HAMPABICHHBIX HA CO3/IaHUE€ M MPOU3BOICTBO
KOHKYPEHTOCIIOCOOHOM MaIlTMHOCTPOUTEIBHON MPOAYKIIUH.

2. MecTo aucuumniunsl B crpykrype OIIOII BO

JucuumimHel M NpPaKTUKH, HAa OCBOCHMM KOTOPBIX Oasupyercs JaHHas AUCLHUILIMHA:
HauepTaTesbHasi TeOMETpUs U UH)KeHepHas rpaduka, MexaHuka, BBeJIeHHE B Ipodeccuto.

I[I/ICHI/IHJ'II/IHI)I M IPaKTUKH, 11 KOTOPBIX OCBOCHHE HaHHOﬁ JUCHUITIIMHBI HeO6XOI[I/IMO Kak

NpeaAMCCTBYIOMICC: MECTAJUIOPCIKYIIUC CTAHKH, TCXHOJIOTUA MAIIMHOCTPOCHMU .

3. [lnanupyemble pe3yJbTaThbl 00y4eHUsI

®opmupyeMbie U
KOHTPOJIMPyeMble
KOMIIEeTeHI[HH
(K01 1 HAUMEHOBAHHE)

Nuagukaropbl

JOCTHKEHUS

KOMIIeTeHIH i
(K0 1 HAUMEHOBAHUE)

[lnanupyemble pe3yJibTaThI
o0yueHmust

[1K-16: CmocoOHOCTh OCBau-
BaTb Ha MPAKTUKC U COBCPULICH-
CTBOBATh TEXHOJIOTUHU, CUCTEMBbI
U CPEJICTBA MAITMHOCTPOUTEIIb-
HBIX IIPOU3BOJCTB, YH4aCTBOBATbh
B pa3paboTKe © BHEAPEHUU
OIITUMAJIBHBIX TEXHOJIOTUH
W3TOTOBJICHUSI MAaIlTUHOCTPOU-
TENbHBIX U3/, BBIIOIHATH
MEPONpPUITHSL 1O BBIOOPY U
3¢ (peKTUBHOMY  HMCIOJIb30Ba-
HUIO MaTepHuasioB, 00OpyAoBa-
HUS, THCTPYMEHTOB, TEXHOJIO-
TUYECKOH OCHACTKH, CPEICTB
JUAarHoCTuKH, aBTOMAaTHu3aluu,
QITOPUTMOB U TpOTpamMm
BbIOOpa u pacyeToB
MapaMeTpPoOB TEXHOJIOTHUYECKHUX
MIPOLIECCOB YISl UX peanu3aliu

3HaTh: KiIaccU(HUKAIMIO U OCHOBHBIC
(U3MKO-MEXaHUYECKHE  XapaKTepH-
CTHKH COBPEMEHHBIX MHCTPYMEHTAJIb-
HBIX MAaTEpUAJIOB, a TAaK)KE TEOPETHU-
YECKUE OCHOBBI pacyeTa meiaecooopas-
HBIX TIAPAMETPOB PEKYIIUX HHCTPY-
MEHTOB OOIIEr0 Ha3HA4YCHUS U WH-
CTPYMEHTOB, pabOTAIOUIMX METOIOM
KOTIMPOBAHUS

YMeTh: BbIOpaTh MHCTPYMEHTAIbHBIN
MaTepuall, 00ecreunBalOIIMN 1ieeco-
00pa3HbIii epuo. CTOMKOCTH
IPOEKTUPYEMOI0  MHCTPYMEHTa, a
TaKXe BbIOpaTh (paccuuTaTh) Ieneco-
oOpa3Hble  MapaMeTpbl  PEXYILUX
UHCTPYMEHTOB OOIIEr0 Ha3HAYEeHUs U
WHCTPYMEHTOB, PaOOTalOMIUX METO-
JIOM KOIIMPOBAHHUS

Bnagers:  HaBbIKaMu  pa3pabOTKH
ICKM3HBIX UM pabouyMx TPOEKTOB
PEXYIIMX HHCTPYMEHTOB  OOIIEro
Ha3Ha4YEeHMS u WHCTPYMEHTOB,

paboTaroIMX METOAOM KOIMPOBAHMUS,
1 CONYTCTBYIOIIEW KOHCTPYKTOPCKOM
U TEXHOJIOTHYECKON JOKYMEHTALUH, a
TAaK)K€ HaBBIKAMH AHAJIINTHYECKOU H
MIPOTPaMMHOM ONTHMH3ALUU [TapamMe-
TPOB PEXYIIMX WHCTPYMEHTOB, pabo-
TAOIIHUX METOJIOM KOITMPOBaHUS




4. CTPYKTYypa U coJep:kaHue JUCHUILIMHBI

Bux } = o = ®opMBbI TEKYILET0
N HaumeHoBaHue TeM 3aHATHI 2 = = KOHTPOJIA
Monyas (pa3aen) yueOHoi . = 2 5 | AHTepakTHs, 4.
paGoTE: (y4eOHOM padoThI) & a 3 (HauMeHOBaHMe
o OIIEHOYHOI0 CPeJACTBA)
Paznen 1. Tema 1.1. OcHOBHBIE TPYIIIBI TecTHPOBAHME
NuctpymenTanbHbIe Jlek  |MHCTPYMEHTAJILHBIX MAaTCPHUAIOB, HX 8 2 — — p
MaTepHuabl XapaKTePUCTUKHU U 00JIACTH TPUMEHEHUS (recropoe sazianne 1)
Tema 1.1. OcHOBHBIE TPYIIIIBI TecTUPOBALIE
Cp WHCTPYMEHTAILHBIX MAaTepHAIIOB, UX 8 32 - - p
XapaKTePUCTUKHU U 00JIaCTH PUMEHEHUS (rectoBoe sananue 1)
Pasznen 2. Equnas Tema 2.1. Cuctema miIocKocTe, onpenens-
TEOMETPHS PEXKYIIIETO IOLLUX IT0JIOKEHHE UHCTPYMEHTA B IPOLECcCe Tectupopanue
KIIMHA Jlex  |pe3anusi. COOTHOILIECHUS MEXKIY T€OMETPHU- 8 2 — — (TectoBoe saxane 1)
YECKUMH MMapaMeTpaMu PEKYIIETO JIE3BUS B
Pa3IUYHBIX TIJIOCKOCTSIX
Mp [Tpaktuyeckas padora 1. Pemenne 8 5 B B TipoBepka pemmens
KOMILJIEKCHBIX 3a1a4 1-3
Tema 2.1. Cucrema miaocKocTel, onpeaesns-
IOIIMX MOJIOKEHUE MHCTPYMEHTA B IpoLiecce Tectupopanue
Cp pe3anus. COOTHOILIEHUSI MEX]ly T€OMETPH- 8 32 — — (tectoBoe sazane 1)
YECKUMHU MapaMeTpaMu PEKYIIEro Je3Bus B
Pa3TUYHBIX TIOCKOCTSIX
Paznen 3. OcHoBBI pacueTa Tex Tewma 3.1. OCHOBBI KOHCTPYUPOBAHUS 8 5 B B TectupoBanue
1 KOHCTPYHPOBAHUS PE3LI0B, CBEPII, 36HKEPOB U Pa3BEPTOK (TectoBoe 3amanue 2)
MHCTpYMEHTa 00IIero Ip [TpakTnueckas pabota 2. Pemenue 8 2 B B Tipoepka permenii
Ha3HAYCHUSI KOMIUIEKCHBIX 3a/1a4 4-5
Cp Tema 3.1. OCHOBBI KOHCTPYUPOBAHUS 8 30 B B TectupoBanue
PE3LI0B, CBEPII, 36HKEPOB U pPa3BEPTOK (TectoBoe 3ananue 2)
Pasnen 4. Unctpyment as Jlex Tema 4.1. daconHbIE pe31bl 8 2 — - Tectuposanne
00pabOTKH CIIOXKHBIX (TecToBOC 3amaHwMe 2)
npoduneit Tp [TpakTuueckas padota 3. Permenue 8 5 B B TpoBepka pemeHii

KOMIUIEKCHBIX 3a1a4 6-8




Bu = :"ﬁ = ®opMbI TEKYIIET0
o HaumeHoBaHue TeM 3aHATHI 2 = = KOHTPOJIA
Mopnyas (pa3aei) y4eOHoi . = Q = | MHTepakTHB, 4.
A60TEI (y4eOHOM padoThI) 5 a Lg (HaMMeHOBaHUe
p o o OIIEHOYHOI0 CPeJACTBA)
Cp Tema 4.1. ®aconHble pe3ibl 8 32 - — Tecruposasme
(TecToBoe 3amaHue 2)
Tema 4.2. UacTpyMeHT Jutst 00paObOTKH TeCTHDOBAHNE
Jlek pe3b0. Pe3n0oBBIC pe3libl U TPEOCHKH. 8 2 — — p
MK (TectroBoe 3amanue 3)
Tema 4.2. UnctpymeHT 1uist 00paboTKu TeCTUDOBAHIE
Cp pe3r0. Pe3p0oBbIe pe3ibl 1 rpeOeHKH. 8 32 - - p
Meraniu (TecToBoe 3amanue 3)
Jlex Tema 4.3. IIpoekTHpoBaHUE MPOTSIKEK 8 2 — — Tecruposanue
(TectroBoe 3ananue 3)
[TpakTnueckas padbota 4. Pemenue .
P |commmmexcusix 3amau 11-15 8 2 B B TIposepka pemennuii
TectupoBanue
Cp Tema 4.3. IIpoekTHpOBaHUE MPOTSIKEK 8 32 — — (ectoBoe 3aane 3)
IMA 8 0,25
Kontpons 8 3,75
Hroro] 216




5. O6pa3oBaTe/ibHbIE TEXHOJIOTHHI

B npouecce u3ydeHHs: JUCHUILIMHBI UCHOJIB3YETCS AUCTAHIIMOHHAS TEXHOJOTUS U3YYEHUS
Kypca TIOCPEICTBOM OJJIEKTPOHHBIX Y4€OHO-METOJMYECKUX MAaTepHajoB, pPa3MEUICHHBIX B
oOyuarolieit cpejie ¢ UCIOJIb30BaHUEM KOMIBIOTEPA, MOIKIIIOUEHHOTO K ceTu MHTepHerT.

Teopernueckass NOArOTOBKA CTYIEHTOB ONMPAETCS HA CaMOCTOSATEIbHOE M3y4eHHUE
JJIEKTPOHHOTO Yy4eOHMKAa M PEKOMEHJOBAHHON Y4eOHOH JUTepaTypbl, KOTOpbIE IO3BOJISIOT
MOJIYyYUTh CHCTEMAaTU3UPOBAHHBIC 3HAHMS, AKIECHTUPYIOT BHUMAaHHE Ha HauWOOJee CIOXKHBIX H
KJIFOUEBBIX TEMaX.

st yriryOneHus U 3aKperyieHHUs] TOJMyYeHHBIX 3HAHWUN MPEeIyCMOTPEHBI 3aHATHS B (opMme
BeOnMHapa. BeOunap — ¢dopma npoBenenus 3anstus yepe3 Hurtepuner. BoBpems BeOuHapa
MpernoiaBaresib U CTYJEHTbl HAaXOIATCS KaXIbli y CBOET0 KOMIIBIOTEpA, CBSI3b MEXIY HUMHU
MOJJICPKUBACTCSl TIOCPEACTBOM 00pa3oBaTeNbHOM cpeAbl yHHBepcuTeTa. l[lpu mpoBeneHHH
BeOMHApa IMIpernojaBaTellb C HMCIOJB30BAaHUEM CIIAHJ0B M AaKTYaJIbHOTO KOMMEHTHPOBAHUS,
packpbiBaeT HambOoJee CIOKHBIE BOMPOCHI yuyeOHOro Kypca. B xone BeOMHapa CTYIEHTBI MOTYT
3a/1aBaTh BOIPOCHI U MOJIyYaTh HA HUX OTBETHI B PEKUME pPEaIbHOIO BPEMEHHU.

6. MeToauuyecKue YKa3aHus M0 OCBOCHHUIO JUCIHUIIJIUHBI

1. PesnukoB JLLA. TIpoekTupoBaHHE CIOKHOMPOPUIBHOTO PEXKYIIET0 HWHCTPYMEHTA
[Onexkrponnslii  pecypc] : anmekrtpoH. yued. mocobue / JILA. PesnukoB ; TI'Y ; Hu-T
MalMHOCTpoeHus ; kKad. "OOopynoBaHHE M TEXHOJOTMU MAIIMHOCTPOUT. mp-Ba". — TonbsirTu :
TT'Y, 2016. — 207 c. : un. — bubauorp.: c¢. 202-203. — [Tpun.: c. 204-207. — ISBN 978-5-8259-0768-
0: 1-00.

2. Pexxymuii uHCTpYMEHT [DneKTpoHHbIN pecype] @ yueOHuk s By3oB / [I.B. KoxeBHuKOB

[u ap.] ; moxm ob6bm. pen. C.B. KupcanmoBa . — U3n. 4-e, mepepab. u gom. — MockBa —
Mammmnoctpoenue, 2014. — 520 c. : wi. — ISBN 978-5-94275-713-7.
3. UHcTpyMeHTabHBIE MaTepHajibl [DJNEeKTpOHHBIA pecypc] : yueb. mocodme /[ T.A.

BopoOseBa [u 1p.]. — Cankr-IletepOypr : Ilonurexnuka, 2016. — 267 c. : un. — ISBN 978-5-7325-
1082-9



7. OueHOYHbIE CpecTBA

7.1. IlacopT OLEHOYHBIX CPEACTB

Cemecr Koxa xonTposmpyemoii HaumeHoBanue
P KOMIIeTeHIIUH (MJIM ee YaCTH) OIIEHOYHOI0 CPe/ICTBA
TecroBsle 3amanus 1-3
8 [1K-16
Kommnekcusie 3agauu 1-10

7.2. TunoBblie 3alaHUA WIH HHbIE MaTepHaJIbl, H606X0)II/IMBIe AJIA TEKYIEro KOHTPOJIs

7.2.1. TecToBBIC 3aXaHNA

TecToBoe 3aganue 1

BOITPOCHI BAPUAHTBI OTBETOB
. 1 | orpe3Hbie pe3ibl
U3 yraepoaucroi )
. CBEpJIa MAJIOTO JHaMETpa
HHCTPYMEHTAJIbHOI cTaIn 3
HOKOBOYHBIE MTOJIOTHA
U3roTaBJIUBAIOT
4 | nuckoBbie Ppe3s
1 | 10% pyOumus
HNHcTpyMeHTAIbHAS CTAJTD 2 | 10% xanbius
P10K10®3M4 conep:kut 3 | 10% Bonbdpama
4 | 4% maruus
1 | 66% xapOuaa Boabhpama
Teepabiii ciuias T30K4 2 | 30% kapbua TaHTana
COIEP KHUT 3 | 4% xagmus
4 | oxono 1% yrnepona
. 1 | XB4D
IHonsTue «kpacHocroiikoctb» HE npumensercs 5 TTI15K6
K HHCTPYMEHTAJIbHOMY MaTepuay 3 TPOK10
¢ MAPKHPOBKOIi 4 TVSTA
YkaxuTe 10yCTHMYIO Iapy 1 | HaTypanbHBIN aMa3 — KOHCTPYKIIMOHHAS CTaTb
«HHCTPYMEHTAJIbHBIN 2 | TBepABI CIUTaB — YyTYH
MarepuaJji — oopadarbiBaeMblii | 3 | OKCHIHAs KEpAMUKa — JIOPATIOMHHUN
MaTrepuan 4 | OpICTpOpEXKYIasi CTATh — BOJIL(PAMOBBIi CIJIaB

1 | rmaBHOM pexyuiei Kpomke
T'nasuas cexymas 2 | BEKTOpPY CKOPOCTH pe3aHus
EJe];rc:;fuc]T;cynﬁpHa 3 | MPOEKLUH IITaBHOM pexXyIe KPOMKH Ha OCHOBHYIO TNIOCKOCTh
4 | mpoeKIuU BEKTOpa CKOPOCTH Pe3aHMsl HA OCHOBHYIO IJIOCKOCTh
1 | raBHBINA nepeHUH yrou
OTpuuare/ibHbIe 3HAYEHUS 2 | TIIaBHBIH 3aTHAN yroJ
MOKeT IPUHAMATD 3 | TTIaBHBII yTOJ B IJIaHE
4 | yrom pe3aHus
1 | B rmaBHO¥H ceKyIel MIOCKOCTH
Yroa HaKIOHA 2 | B HOpMAJIBHOM CEKyIIEH MI0CKOCTH
TIABHOM pEAyIIEH KPOMIH 3 | B IJIOCKOCTH pe3aHus
OnpeAeIsioT 4 | B OCHOBHO IJIOCKOCTH

Mouoxkureapuprii yroa | 1

CXOJ CTPYXKXKH B HAITPABJICHHUH, ITPOTUBOIIOJIOKHOM I1OJa4C

HAKJIOHA IJIABHOM 2

CXOJ] CTPYKKH 10 HAIIPABJICHUIO MOJIa4H




TOPLOM OCTPBIii yroJ,

CKOPPEKTHUPOBATh MOJIOKEHHE 0a30BOW JTMHUHN

pexyieil KpoOMKHU 3 | yMEHbIIIEHHUE TOJIINHBI Cpe3a
o0yc/1aBMBaeT 4 | yMeHbUIEHUE UPUHBI Cpe3a
OpTOFOHaJILHle 1 | ocHoBHAad — ri1aBHAA CCKyliasa — IJIOCKOCTb PE3aHuA
10 | cHETEMY oOpasyiloT | 2 | HOpMallbHas CEKyIlas — [NIaBHAasl CEKyIasi — IJIOCKOCTh PE3aHus
cienywuue 3 | raBHas CeKyIas — 0CeBasi CEKyIas — paguaibHas CeKyIas
TPH IIOCKOCTH 4 | ocHOBHas — OceBasl CeKyllas — paJuaabHas CeKyIas
TecTroBoe 3amanue 2
BOITPOCHI BAPUAHTBI OTBETOB
IpenMyIecTBO KPYriabix (pacoHHbIX 1 | moryt paboTtaTh ¢ TAHI€HLIMAIBHON NoJauei
1 | Pe3UOB 10 cpaBHeHHIo ¢ 2 | BBIAEPKUBAIOT OOJIBIIEE YUCIIO 3aTOUYEK
NpU3MATHYECKHMH 3 | IMEIOT MEHBIIYIO CTOUMOCTh
COCTOHUT B TOM, YTO OHH 4 | KOHCTPYKTHUBHO MPOIIE
1 | mepnieHAMKYIISIpHA HATIPABJICHUIO BPE3aHUs
ba3oBasi inHus
2 | mapaJulesabHa HalpaBJICHUIO BPE3aHUs
2 | paaMajabHOro (acoHHOro pe3ua 3
OTAHA GBITH napajiesibHa OCH BPAIIEHHsI 3arOTOBKU
4 | nepneHIUKYJISpHA OCH BPAILIEHUS 3arOTOBKU
I'paduk M3MeHEHHsI EePeTHEro yria - n 1/ AuD
3 (aconHoro pesna 151 06padboTKH ~| B N 2| A,CuD
npoguJisi, I0KA3aHHOI0 HA PUCYHKE, ~ 3| AuC
HMeeT paspbIBbI B TOYKAX A 2/ D 4  BuD
BoicoThl LI pyeMoro 1 | B qmameTpasibHOM CEUCHUH U3JICNHUs
4 npoguiis NPU3MATHYECKOro | 2 | B IJIOCKOCTH IepeIHEN MOBEPXHOCTH Pe3lia
¢aconnoro pe3ua 3 | B IJIaBHOM CEKYIIEH TUIOCKOCTH
onpeaesorT 4 | B IUIOCKOCTH, HOPMAJILHOM K 3aJHEH IOBEPXHOCTH pe3Lia
1| ho<hi<h
Ecau h, ho 1 h1 — cooTBeTCTBEHHO BBHICOTHI HCXOIHOTO, 5 T h<he<h;
5 | mpomMesKyTO4HOro u mngyemoro npopuiei paconnoro 3 he<h > ™
pe3ua, To 10JZKHO c00JII0IaThCSl HEPABEHCTBO 41 hi<h<he
Ha pucynke noka3san paauycHbliii yuactoxk AB npopuis — d— 113
6 | M3AeIms. Eciau BbicoThI HLTHGYeMOro npoguias ¢pacoHHOro ~ 214
pe3la B KpaiiHHX To4kax y4acTka hia =3 u hig =1, To pagmyc | [ | NN 315
ITOr0 y4yacTka Ha uuindyemom npoduie papeH I 416
Eciu ¢paconnbiii npoduib umeer 1 | TOABKO KpYTIIBIM (PACOHHBIM PE3LOM
7 | yHacTox, neprneHauKYJIsIPHbIA ocH 2 | TOJTBKO MPU3MATHIECKUM (PaCOHHBIM PE3IIOM
BpallleHUs 3ar0TOBKH, 3 | TOJBKO PE3LOM C TAHTCHLIUAIBHOM Noaueit
TO OH MOeT ObITh 00padoTaH 4 | TOMBKO PE3LOM C HEOPTOrOHAJIBHBIM BPE3aHUEM
Och kpyriioro paconnoro pesua | 1 | 3a1aHHbIA IepeHUi yrom
g | YCTAHABIMBAIOT BhIlle OCH 2 | 3aJaHHBIN 3aTHUIA yTOJ
BpallleHUs 3ar0TOBKH, YTO0bI 3 | aBTOMaTHYECKYIO 110/1a4y 3arOTOBOK B 30HY pE3aHuUs
o0ecneyuTh 4 | ynoOCTBO 3aKperyieH!s] HHCTPYMEHTa
Paguyc okpy:xHocTH 1 | HaubGonpeil BEICOTH HUTH(yeMoro npoduis pesna
g | 3aTOUKH KpyrJioro 2 | mapku 00pabaTbIBaEMOTO MaTepraa
(paconnoro pesua 3 | Hapy)KHOTO AMaMeTpa pe3la
HE 3aBucur ot 4 | 3amHero yria peslia B paJuaibHON CEKYIEH MIOCKOCTH
Ecau kpaiinuii yuactok 1 | AomonHATH npouIIb y4acTKOM, NEPIIEHANKYISIPHBIM
TEOPETHYECKOro Npogust TopLy
10 | pe3ua odpa3yer ¢ ero 2 | yBENMYUTH JIUHY 3TOTO y4acTka Ha 1...2 MM
3
4

HE00X0IUMO

CIPOCKTHPOBATH pe3ell C HEOPTOTOHATIBHBIM BpE3aHHEM




TecToBoe 3aganue 3

BOIIPOCHI BAPUAHTBI OTBETOB
1 | MecTOM MPUIIOKEHUS TATOBOTO YCHUITHS
IpommBKa OTIMYAETCS 2 | mpodusieM CTpyKEUHBIX KAaHABOK
! OT NMPOTSIKKHU 3 | KOJMYECTBOM PEXYIINX 3yObeB
4 | KONMMYEeCTBOM KaJIMOPYIOIIHNX 3yOhEeB
Iepennsis u 3aaHs9 1 | Bcex mpoTsikex
o | HAMpaBJsiioLIHe YacTH 2 | TONBKO BHYTPEHHUX MPOTIKEK
SIBJISIIOTCSI 00513aTeJIbHBIMHU | 3 | TOJIBKO HAPYKHBIX IPOTSHKEK
3J1eMeHTaMHM 4 | TOJTBKO KPYTJIBIX MPOTSIKEK
1 | ucxos U3 HOMUHAIBHBIX Pa3MEPOB U3TOTABIMBAEMOTO MPOGUIIS
Hpunyck nox 2 | MCXOMsl N3 MUHMMAIIBHBIX Pa3MEPOB U3rOTABIMBAEMOTO MTPOQHILL
3 | mpoTsArMBaHHe 3 P 4 4
MCXOJIS U3 MAKCUMAJIbHBIX pa3MEPOB H3rOTABINBAEMOT0 IPOQUIIS
PACCAMTRIBAIOT ¢ y4EeTOM JIOITyCKa Ha Pa3Mepbl H3rOTaBIMBAEMOT0 MPOQUIIS
Ecau Kpyriiasi IPOTSKKA ¢ OAMHAPHOI CXeMoii 1| 20 mxm
4 | CPesaHusi NpHIycKa HMeeT 21 pexyumii 3y6 u 2 | 21 Mxm
cHUMaeT npunyck 840 MmxmM, 3 | 40 MxMm
TO pexyuye 3y0bsi NPOTSKKUA HMEIOT MOAbeM 4 | 42 Mxm
. 1 | momKHO OBITH HE MEHBIIE TPEX IPYIIT PEXKYIIUX 3yObeB
Y kpyr10ii mpoTstKku 2 |4ucio 3yObeB B IPYIIE JOHKHO OBITH YETHBIM
5 | c rpynmnoBoi cxemoii 3 b YT 5
cpesanus npumycka YHCTOBBIE PEXKYILUE 3yObs HE ICIST HA TPYIIITBI
4 |4gucno kanuOpyrouX 3yObeB 3aBUCUT OT YHCIIA PEXKYIINX 3yObeB
Yuci10 KaJauGpyrommx 1 | marepuana 3aroToBKH
6 3y0beB 2 | yncna pexymux 3yOpeB MM YKciia TPYII PeXYIINX 3yOheB
KPYIJI0H NPOTSIZKKH 3 | TOYHOCTH M3TOTABIUBAEMOTO OTBEPCTHS
3aBHCHUT OT 4 | mara kaauOpyromMX 3yObeB
Ko>¢ppuuuent 1 | Bo3pacTaer ¢ yBenu4EeHHUEM BA3KOCTH 00pabaThiBaeMOro MaTepuania
7 | 3amosHeHus! 2 | yMEHBIIIAETCs C yBEITMUYEHUEM CKOPOCTH pe3aHus
CTPYKe4HOM 3 | He 3aBHCHUT OT CXEMbI Cpe3aHMs IPUITyCKa
KAHABKH NPOTSKKM | 4 | BCEr/ia MEHBIIE €IMHUIIBI
1 | mara pexxymux 3y0beB NPOTSHKKH
8 Ycuniame npoTaruBaHus 2 | IepeIHero yria pexxynmx 3yobeB
HE 3aBucur ot 3 | 3aHEro yriia pexymux 3yobeB
4 | mpouHocTH 0OpabaThIBaEMOI0 MaTepuaia
Ecau cnipoekTupoBaHHasi 1 | 3ameHHTH MaTepHal pexylieil yacTu Ha 6osee MpOoYHbI
g | KPYra1asi NpoTskKa 2 | IpUMEHUTH TPYIIOBYIO CXEMY Cpe3aHus MPHITYCKa
uMeeT HeJOCTATOYHYIO 3 | CIpPOEKTHPOBATH MPOTSHKKY 0€3 3aTHEeH HAPaBIISIONICH
JKECTKOCTb, CJIeyeT 4 | MCTONK30BATH JIFOHETHI HA OTIEPAITUH MTPOTATUBAHUS
1 | Ha kanUOpyIOUMX 3yOBAX
10 CTpyXKopa3aeJuTe/bHble | 2 | HAa YUCTOBBIX PEXKYIINX 3yObsIX
kanaBku HE nenaror 3 | Ha YEPHOBBIX PEXKYIIHUX 3yObsIX
4 | Ha epBOM 3y0e MPOTKKU




Kpurepun u HOpMbI OLIEHKHU

dopma
Cemectp TeKyIero Kputepuu u HOpMBbI OlIEeHKH
KOHTPOJISt
JTaHbl BEpHbIE OTBETHI HA HE MEHEE
«3aUTCHO» o
yem 50% BOIIpoCoOB TecTa
8 TectupoBanue
JTaHbl BEPHbIC OTBETHI HA MEHEE YEM
«HE 3a4TEHO» 0

50% BompocoB Tecta

7.2.2. KomiekcHbIe 3a1a4H
KoMmmiaekcHnas 3agaua 1

[ToxmpesnsiM pe3nioMm ¢ miactuHo u3 PO6KSMS, koTopeiii mokasaH Ha
pHCYHKe, 00pabaThIBaIOT 3arOTOBKY M3 KOHCTPYKIMOHHOM cTanu (o, = 600 MIla) ¢
J noxaueit 0,4 mmM/00.

Onpenenure HE MPOCTABICHHbIE HAa PHUCYHKE YIVIBI MHCTPYMEHTA IpU
YCIIOBUHU, YTO B TJIABHOM CEKYIIEH IIOCKOCTH MEPEeTHUN M 3aJHUN YIJIBI pe3la
O JOJDKHBI  OBITH  I1€JIECO00pa3sHBIMU ISl JaHHOW mapbl 00pabaTeiBa€MOro H
WHCTPYMEHTAJILHOTO MaTEepPHAIOB, a MEePEeAHHI Yroji peslia B paJAualbHOM CeKyIlleH
IJIOCKOCTH 5°.
~Ds KaxkoB yros HakiIOHa TJITaBHOW PEXYyIIEH KPOMKH pe3na’?

KomiuiekcHas 3agaua 2

s npononbHOW OOTOYKM 3aroTOBKM M3 KOBKOTO UyryHa
4 (HB 160) ¢ momaueit 0,5 MM/006 CIpOEKTHUPOBaH pe3el] C MIACTHHON
u3 TBeporo cruiaBa BKS, mokazanuslil Ha pucyHKe.

] JlaiiTe 3aKkiat0UeHHE, COOTBETCTBYIOT JIM IEPEIHUN U 3aJHUHN
2 f yIJbl pe3lla B TJIABHOM CeKylleld IUIOCKOCTH IeJIeCO00pa3HbIM st
JaHHOU Mapbl 00pabaThIBAEMOTO U HHCTPYMEHTAIFHOTO MaTEPHAIIOB.
B kakyro cTropoHy (10 HampaBleHUIO TMOJA4YM WJIM TPOTUB

1y Hero) OyeT CXOUTh CTpyKKa?

%c,\

KomiuiekcHas 3agaua 3

JInst o0TOYKHM 3aroToBKM u3 JjerupoBaHHoi crtamu (o, = 1000 MIla) koHCTpyKTOp
CIpoeKTUpoBal peserr ¢ iactuHoi T15K6, koTopklit 1oipkeH padoTaTh ¢ mogayeit 0,5 Mm/00.

Ha ueptexe pesna nmpocTaBiIeHb:

a) TJIaBHbIN yroi B maHe 60°;

0) B TUIOCKOCTH, MapajlIeIbHON HAIMIPABJICHUIO TIOJJa4d, IEPEAHUNA Yyroia —2° U 3aJHUA yroi
11°30%;

B) B TUIOCKOCTH, TIEPIICHIUKYISIPHON HAIIPABJICHUIO MTOIa4YH, IEPEAHUINA yroa —7°.

Onpenenure, KaKOW yroJl HAKJIOHA TJIABHOM PEXYIIEH KPOMKHU IPEAYCMOTPES KOHCTPYKTOP.

CoOOTBETCTBYIOT JIM TIEPEIHUI U TJABHBIM 3aHUIA YTIIBI pe3la Ieleco00pa3sHbIM IS
00paboTKM yKa3aHHOU CTaIH?




Kommiexcuas 3agaua 4

[Toctpoiite rpaduk HM3MEHEHHs MEPEAHEr0 yria BAOJIb PEXKYIIeH KPOMKHU CIUPATIBLHOTO
cBepiaa auamerpoM 20 MM C TOJIIMHOW MEPEMBIYKH 2 MM, €CJIM YroJI HAKJIOHA MEepeMBIYKH 55°,
yroJ norbeMa BUHTOBOW KaHaBKH cBepiia 30°, a yroma 3abopHoro konyca 118°.

Pacuerbl BbINOIHUTE HE MEHEE 4eM Ui MSATH PaBHOYJNAIEHHBIX JPYr OT Jpyra TOYEK
KPOMKH.

Kommiekcuas 3agaua 5

Jlist MaccoBOro Mmpow3BOJACTBA M3Nenuii u3 4dyryHa tBepiocteio HB 180 mpoektupyrot
OBICTPOpPEIKYILIEE CBEPIIO TUAMETPOM 22 MM C yrjioM 3a0opHoro konyca 120° u mepeMbIluKon
TOJIIIMHOMN 2 MM, HaKJIOHEHHOM 1o yriiom 55°.

Kakoii yron mogbema ciieayer mpuaaTh BUHTOBBIM KaHaBKaM CBepila, 4TOOBI B CpeaHei
TOYKE aKTUBHOTO Y4acTKa PexXyIlell KPOMKHU MepeHUNA yroi ObLI OJIM30K K 1eIeCO00pa3sHOMY s
JAaHHOMW TIapbl 00padaThIBAEMOT0 M HHCTPYMEHTAIBHOTO MaTepUAIOB?

KommiexkcHas 3agaua 6

KpyriasiM (pacoHHBIM pe31ioM, pabOTAIOMIKUM € pagualbHON
nojayeit, 00pabaThIBAIOT JA€Talb, IOKA3aHHYIO HA PUCYHKE.
Paccunraiite nmpodwib pe3na B nuameTpanbHOM cedeHuu. [IpocraBbre
paccuuTaHHbIC pa3Mepbl Ha SCKU3€ MPOQUIISL.

-__ <

<20

KoMmniekcnas 3agaua 7

6.4 12 6 ., [Tpusmatuyeckum (HaCOHHBIM PE3LOM 00padATHIBAIOT H3JEIHE,
e B % rnokasammoe Ha PHUCYHKE, 110 Hapy>KHOMY NPO(UIIIO.
Pesen; pabGoraer ¢ paguanbHOM Tomauell M YCTAHOBJIEH TaKUM
00pa3oM, 4To Ha 6a30BOM JMAMETpPE 3aroTOBKHU €ro MepeHui U 3aqHul
307 yriabl (B IUIOCKOCTH, NEPIEHIUKYISIPHOW OCH BpALIECHHUS 3arOTOBKH)
coctaBiAtoT 12° n 10° cOOTBETCTBEHHO.
[Toctpoiite rpaduk H3MEHEHMs] 3aJHEr0 yria HWHCTPYMEHTa (B TJAaBHOM cekymieu
IUIOCKOCTH) BJIOJIb JIMHUU MPO(UIIST M ONPEJeTUTE TOUKY, B KOTOPOM 3TOT yroj UMeeT HauMEeHbIIIee
3Ha4YEeHHE.

60

Komnuexkcnasi 3aqaua 8

[eranb, nuaMeTpalibHOE CEYEHUE KOTOPOM MOKAa3aHO Ha
PHCYHKE, U3TOTaBIMBAIOT (PACOHHBIM PE3LIOM C yrilaMH yo = 15°
U Qo = 10°.

[Toctpoiite rpaduk U3MEHEHHUS 3aJHErO Yrila WHCTPY-
MeHTa (B TJIaBHOW CEeKYIIeH MIOCKOCTH) BJIOJIb JIMHUU MPOQUIIS
U ONpENENINTE, COOTBETCTBYET JIM 3aJHUH YIrol B TOUYKE C
HauXyJIIIUMHU YCIOBUSMU PE3aHUsI TPEOOBAHUIO @hin > 4°.

60'



Kommiekcuas 3agaya 9

Bo Brynke mmuuoi 38 MM, wm3roroBieHHod wu3 craim 40XH
(s = 600 MIla), mpoTATMBAIOT IUIMIIEBOC OTBEPCTHE, MOKA3aHHOE Ha
pPHUCYHKE.

[IpoTskka uMeeT 4epHOBbIEe 3y0Obs ¢ mogabemoM 0,04 MM, a Takxke
JIBa YUCTOBBIX 3y0a ¢ nmoaremom 0,0225 MM Ha kaxkapid. [lepeqnuii yron
pexyiux 3yones 10°.

Paccunraiite nmuHy pabodeil 4acTu MPOTSHKKHU, €CJIM OHA UMeeT 4
KauOpyromux 3yda ¢ marom 6 M, a mar pexyniux 3yones 8 M.

Onpenenure, 10CTaTOYHA JIU TIATOBas cuja npoTshkHoro cranka (102 xH) s HopmanbHOU
paboThl ITOrO HHCTPYMEHTA.

KomMmniexkcHas 3aaaua 10

B 3aroroBke ¢ npenBapuTenbHO IPOCBEPIEHHBIM OoTBepcTreM nuamerpom 20+0,1 kpyrioi
TIPOTSKKOM M3rOTaBIHMBAIOT oTBepcTHe auamerpoM 2219924 TIpormkka umeer 31 pexymuii 3y0, B
TOM YHCJIE TPH YUCTOBBIX C nmoabeMom 0,012 MM Ha KaxKIIbIid.

Kakoli HOMUHANBHBIN JUaMETp UMEIOT JBalaTh IIECTOM 3y0 MPOTSHKKHM U €€ BTOpPOi
YUCTOBOM 3y0?

Kakoii HaumeHbImi quaMeTp (C y4eToM AOIMYCKa) UMEIOT KaTuOpyroIue 3yObst MPOTKKU?

7.3. OueHoYHbIE CPeCTBA JJs MPOMEKYTOUHOI ATTECTAIIMM MO HTOraM OCBOECHHS
JUCHUILIUHBI

7.3.1. IlpoBeneHue MPOMEKYTOUHOM ATTECTAMHI

Cemectp _8

3aueT BBICTABISIETCA O pe3yibTaTaM pPEUICHUS KOMIUIEKCHBIX 3a/a4 U MPOXOXKIEHUS 3-X
MPOMEKYTOUYHBIX TECTHPOBAHUH.

OO01ee ynciio KOMIUIEKCHBIX 3ana4d — 10.

OO11ree 9nciIo BOMPOCOB B MTPOMEXKYTOUHBIX TecTax — 30.

7.3.2. Kputepuu U HOPMbI OLlEHKH

dopma
Cemectp TIPOBCACHMU . Kpurepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
aTTecTaluu
CTYJEHT pelui He MeHee 75% KOMIUTEKCHBIX
«3a4TEHO» 3a7a4 ¥ MOJTYYHIT OIIEHKY «3a4TEHO» KaK

8 Jauer MUHHMYM I10 2 TeCTaM

CTYJIEHT peri MeHee 75% KOMIUIEKCHBIX
«HE 3a4TEHOY» | 33724 U HE MOJIYYMJI OIEHKU «3a4TEHO» KaK

MHHHMMYM I10 2 TeCTaM




8. YuedoHo-MeToaMUYecKoe U MHPOPMAIMOHHOE o0ecTieyeHne THUCIMTILTHHBI

8.1. O6s13aTesibHAs TUTEpPaTYypa

Tun (y4yeOHHK, yueOHOe

KoanuyecTBO B

Ne A nocodue, yuedHo- T'on HAYYHOI
BTOPbBI, COCTABUTEIU 3arsiaBue (3aroJi0BOK)
n/n MeToAnYecKoe mocoome, | HM3TaHUS onoauorexe /
NPAKTHKYM, Jp.) HaumenoBanue bC
1 | JI.B. KoxeBuukos, B.A. I'peun- | Pexymuit ”HCTpyMEHT YuebHuk 2014 OBbC «Jlanb»
mHukoB, C.B. Kupcanos, C.H.
I'puropses, A.I'. Cxuptnanze
2 | JLA. Pe3HukosB [IpoexkTupoBaHue CIOKHOMPOGUIHLHOTO YyeOHoe nmocodue 2016 Penoszuropuit TI'Y
PEXYIIETr0 HHCTPYMEHTA
3 | I'A. BopobbeBa, E.E.CknannoBa, | IHCTpyMeHTaIbHBIE MaTEPHAIIBI YyeOHoe nmocodue 2016 3bC «IPRbooks»
A.®. Jleonos, B.K. Epodeen
8.2. lomotHUTEIBLHASI IUTEpPATypa
Tun (yueOHuk, yuedHoe KoumnuectBo B
Ne nocoodue, yuedHo- TI'on HAYYHOH
ABTOPBI, COCTABUTEJIU 3arsiaBue (3aroJioBoK)
n/n METOAHYECKOE Moco0re, | M3AaHUA onoauorexe /
NPAKTUKYM, JIP.) HaumenoBanue 3bC
1 | AT. Cxuprnanze, B.A. I'peun- [TpoexTrpoBanue MeTaI000padaThIBa- VY4eOHoe nocobue 2015 OBC «Jlanb»
mHukoB, C.H. I'puropees, N.A. FOIINX UHCTPYMEHTOB
Kopotkos
2 | E.D. ®enpamreiiy, Pexxymuit MHCTpyMEHT VYuyebHoe nocobue 2014 3BC
«ZNANIUM.COM»

M.A. Kopauesuu




8.3. Ilepeuennb mpodeccHoOHAIBLHBIX 0a3 JAHHBIX U MHGOPMAINMOHHBIX CIHPABOYHBIX

cucTeM

— GoogleScholar — norckoBast cucteMa 1o Hay4IHO#H JUTEeparype. BkirodaeT craTb KPYITHBIX
HAyYHBIX W3JIaTEJIbCTB, apXUBBI MPEIPUHTOB, IMyOTUKAlMM HA CalTaX YHUBEPCHUTETOB, HAYYHBIX
oOLIECTB U APYTUX HAYYHBIX Opranu3auuid. Mimer cratbu, B TOM 4HCIie U Ha PYCCKOM S3BIKE.

— Poccuiickas rocymapcrBenHas Oubauoreka (PI'B), r. Mocksa — http://www.rsl.ru.

— Huadopmanmonnas cucrema "EgmHoe OKHO MoCcTyna K oOpa3oBaTeiabHBIM pecypcam”
co3mana 1o 3aka3y depepanbHOro areHTcTBa 1Mo oopazosanmio B 2005-2006 rr. Ha nannbiii nepuon
B Ob yxe cobpano 6osiee 11 Thic. yueOHBIX MaTepHUaIOB pa3iMuHbIX By30B Poccuu. B DK — Goree
30 TeICc. onMcaHM, a Tak ke ecTb "loccapuil" u paszgen "CucremMa HOBOCTEH" IO Ha3BaHHOU
TeMaTUKe. DTO YHUKaJIbHBIM 0Opa30BaTebHBIN MPOEKT B pycckosi3bivHOM MuTepHeTe. [lomHbri
JIOCTYI KO BCEM pecypcam, BKIIIOUas MOJHOTEKCTOBBIE MaTepHaIbl OMOIMOTEKH, MPEAOCTABISCTCS
BCEM I10JIb30BaTEIISIM B CBOOOIHOM peskuMe — http://window.edu.ru.

— HHrepHeT-OubnmoTreka 00pa3oBaTeIbHBIX H3AAHHUM, B KOTOPOM COOpaHBI 3JIEKTPOHHBIC
y4eOHHKH, CIIPAaBOYHBIE U yUeOHBIC TOCOOUs. Y TOOHBIN MOUCK MO KIIFOUYEBBIM CJIIOBAM, OT/IEIbHBIM
TEeMaM M OTpacjsaM 3HaHus — http://www.edulib.ru

8.4. IlepeyeHb MPOrpaMMHOI0 00eceYeHUst

Ne Hanmenosanue IO PexkBU3HUTEI )IOFOB?pa
n/n (maTa, HOMep, CPOK J1eiicTBHUS)
1 | Windows Jorosop Ne 690 or 19.05.2015 r.,
CPOK JeHCTBUS — OECCPOUHO
2 | Office Standard JHorosop Ne 727 ot 20.07.2016 r.,
CPOK JeHCTBUS — OECCPOUHO
3 | Kommac-3D Horosop Ne 652/2014 or 07.07.2014 r.,
CPOK JeHCTBUS — OECCPOUHO

8.5. Onucanne MaTepuaJbHO-TeXHMYECKOI 0a3bl, HEOOXOUMOI /1JIsl OCYIIeCTBICHUS
00pa30BaTeIbHOIO MPOIEeCcca Mo THCIUTIINHE

HaumenoBanue 000py10BaHHBIX Y4eOHBIX

Ka0MHeTOB, J1adopaTopuii, MACTEPCKUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

/N | MPaKkTHYeCKHX U Ja00paTOPHBIX 3aHATHIA,
MOMEILIEeHUM /I CAMOCTOATEIbHOMN

padoThI 00yyarommxcs (HoMep ayAuTOPHH)

ITepeyennb 0CHOBHOTO 000pyAOBAHMA

Aynuropus BeOKOHpEpEHLINH. OKkpaH TEJICBU3UOHHBIN, mupma,
VuebHasg  ayauTopus U1 IPOBEAEHUS | IPOKEKTOP Ha IITaTHBE. CTOJ
3aHATUH  JIEKLMOHHOTO  THMAa. YueOHas | mpernoaaBaTeabCKui, CTYI
ayauTopuss Uil TIPOBEIECHUSA  3aHATUH | MpernoaBaTeIbCKHIA, TpaHCIapaHT-

CEMUHAPCKOro Tuna. YueOHas ayAUTOpHs IS | TepeTsHKKA, CHCTEMHBIN OJIOK .
1 | KypcoBOTO MPOCKTHPOBAHUS (BBITIOJHEHUS
KYpCOBBIX paboT). YueOHast ayauTOpHs s
MPOBEJICHUS TPYIIIOBBIX M HHIUBUIYaTbHBIX
KOHCynbTallMii  YueOHast ayauTopust JUIs
MPOBEJICHUS 3aHATUH TEKYIIET0 KOHTPOIS U
npomexyrounoii arrectanuu. (YJIK-810)

[Tomernienue a1 cCaMOCTOSTENHHON pabOTHI Cron yuenuueckuid, ctyi, [IK ¢ Beixogom
o | crynenros (I'-401) B ceTh VIHTEpHET



http://www.rsl.ru/
http://window.edu.ru/
http://www.edulib.ru/

