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[3aiiues A.A./

PABOYAS ITPOI'PAMMA TUCIUITIMHBI
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Hanpasaenne noaroroBku: 15.03.05 KoHCTpYKTOPCKO-TEXHOIOTHYECKOE 00ECIICUCHUE MAIIIH-
HOCTPOUTEIbHBIX MPOU3BOJCTB

Hanpasiaennocts (mpoduis): TexHonorusi, o00pyA0BaHHE U aBTOMAaTU3AIMs MAIIMHOCTPOU-
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KBanudpukanus (crenennb): baxarasp
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ouHasi popma O0YHO-3204HAas 3a04Hast
¢popma
Kypc 3 3 i
Cemectp/Cem. 6 9 i
Jlekuuu 18 4 i
JlaGopaTopubie 3aHATHSI - - i
IIpakTHyeckne (CeMUHAPCKHUE) 3aHATHS 18 4 i
B T. 4. IPAKTHYECKAs MOATOTOBKA 2 2 i
dopma(bl) MPOMEKYTOYHOMH ATTECTALMU 3aver 3auer i
P P y B (6 cemecTp) (9 TpumecTp)
KonTtpoJas - - -
CamocrosiTebHas padora 72 100 i

Bcero uyacosn: 108

TpynoemkocTh: _3 3a4eTHBIX €IMHHUIL.

Pa3paborunk(u) paboueii mporpaMMsl:
KAHOUOAM MexXHu4eckux Hayk, OOUeHm Manomun I ennaoun Eezenvesuy




|. OPTAHU3AIIMOHHO-METOJUYECKHA PA3IEJ

eab n3yvyeHusi IMCUMIIHHBI:

Henbro u3ydeHus: aucuuiuinHbl «lIpoieccsl u onepanun GopMooOpa30BaHUS SIB-
JIIETCSI OCBOCHHE CTYJICHTaMH OCHOBHBIX MPUHITUIIOB KOHCTPYHUPOBAHUS, U3TOTOBIICHUS U
AKCIUTyaTallMi METALIOPESKYIIUX UHCTPYMEHTOB, IIPU COOJIOJICHUM BBICOKOTO KaueCTRa,
BBICOKOW TMPOU3BOJUTEIHPHOCTH M HAaUMEHBIIIEH CeOECCTOMMOCTH 00pabdaThiBaeéMbIX JeTa-
JICU U U3/ICIINH.

3agavyu n3yvyeHusi TUCUMILUIUHBI:

3amavamu u3ydenus: muctumuiuHbl «lIporeccer u omeparuu GopmooOpa3zoBaHUsDY
SIBJISIFOTCS: U3YYEHUE M YCBOCHHME CTYJECHTAMH MPUHIIMIIOB KOHCTPYUPOBAHUS U pacuera
OCHOBHBIX BHJIOB MHCTPYMEHTOB, MIPUBUTHE HABBIKA PAaOOTHI C MCIOJIH30BAHUEM CHUCTEM
ABTOMATU3UPOBAHHOTO MPOCKTUPOBAHUS

Mecto nucuuniannbl B cTpYKType OIIOIL: peanusyercs B pamkax yactu, hopMupyemMoit
y4aCTHUKaMH 00pa30BaTelbHbIX OTHOLIEHUH 610ka B1. J{McuuIMHbL (MOIyI1H)

Ilnanupyembie pe3yJibTaThl 00YUYCHHUS 110 JUCIHUILIMHE:

Kon IInanupyemsie pe3ybTaThl 00y4eHUSs

KOMIX I/IHIII/IKaTOI)])I JAOCTHIKCHHUS KOMIICTCHIIMHA 110 AHCIHILTHHE

[IKC-2 3nare: 3Haer:
— IPUHLMIIBI OPraHU3aLUU pabOYUX MECT | — OCHOBHBIE TEXHHUUECKUE XapaKTe-
Ha MalIMHOCTPOUTEIILHBIX IIPOU3BOICTBAX; PHUCTUKU MaTepHajIoB, 000pyAOBa-
— MNPUHUUIBI TEXHUYCCKOIO OCHAICHUS HHSI, THCTPYMEHTOB, TEXHOJIOTH-
pabo4MxX MecT; YECKOW OCHACTKH; OCHOBHBIE
— TIPUHIUAIIBI PAMOHAIBHOTO Ppa3MeIe- CpeICTBA TMArHOCTUKH M aBTOMa-
HUA 0o0OopynoBaHMs Ha paboO4YMX MecTax, TU3ALUY MAITMHOCTPOUTEIBLHOIO
Cp€ACTBa MX aBTOMAaTH3allMH, YIIPAaBICHUS, HIPON3BOACTBA,

KOHTPOJISI U UCIIBITaHUH;

— NpUHOMIB  3PPEKTUBHOIO KOHTPOJIS
KayecTBa MaTepUaloB, TEXHOJOTUYECKHUX
IIPOLIECCOB, TOTOBOM MPOYKIINH;

YMmeTh: VYmMmeer:

— HCIIOJIb30BAaTh MPUHIUINLI OpraHu3aluy | — HCIOJB30BATh AJITOPUTMEI U IIPO-
pabounx MecT Ha MAaIIUHOCTPOUTEIHHBIX rpaMMBbI BBIOOpA M pacueToB Ma-
[IPOU3BOJICTBAX; paMeTpOB TEXHOJIOTHYECKUX IPO-
— TEXHHWYECKHU OCHAIIaTh paboune MecTa, LIECCOB I pealn3alii U3roTOB-
— palMOHAIBHO pa3MelaTh 060pyﬂ0Ba_ JICHUA MallIMHOCTPOUTECJIBHBIX U3-
HUE Ha pabouyMX MecTaX, CpeACTBa WX aB- JeNui;

TOMAaTHU3alluy, YOpaBJICHUs, KOHTPOISI U

HCIIBITAHMI;

— nOpuHOUINBL  3()PEKTUBHOTO  KOHTPOJIS
KayecTBa MaTepuajoB, TEXHOJOTHYECKHX
IIPOLIECCOB, TOTOBOM MPOYKIINH;

Baanern: Bnaneer

— TpPUHLIUNAMH OpTraHu3alud pPaboyuX | — OCHOBHBIMHU TEXHOJIOTUSMHU, CH-
MECT Ha MaHH/IHOCTpOI/ITeJ'II)HI)IX HpOI/ISBO)I- CTCMaMHi U Cpe)ICTBaMI/I MaAIlInHO-
CTBaXx; CTPOUTEIBHBIX MPOU3BO/ICTB;




— TPUHLUIIAMHU TEXHUYECKOTO OCHAIICHHUS
pabouunx MecT;

— TPUHIHIAMH PAMOHAIBHOTO pa3Me-
nieHust 000pyoBaHus Ha PaboUMX MecTax,
UX aBTOMAaTU3AallUY, YIIPABICHUS, KOHTPOJIS
U UCHBITaHUM;

— nOpuHOUNIAMHU 3(PPEKTUBHOTO KOHTPOJIS
KayecTBa MaTepuasoB, TEXHOJOTUYECKHX
MIPOLECCOB, TOTOBOM MPOAYKIUU.

1. COAEPKAHUE U OB BEM JUCIHUIIJINHbI
€ YKa3aHHeM KOJIMYeCTBA YaCOB, BbIJIeJIEHHBIX HA KOHTAKTHYIO Pa0doTy 00y4alounuxcs
¢ nmpenoaasartesieM (110 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEILHYI0 PadoTy

Ounas ¢popMma o0yueHust

AyAHMTOpHBIE 3aHATHS

HaumeHnoBaHue pa3iesioB U TeM Bcero Cam. pa6.
JIK m3 JIb

Tewma 1. [TonsiTHE «MHCTPYMEHT» BOOO- 11 2 4 - 6
1€ U «METAJUIOPEKYIINNA HHCTPYMEHTY
B 4aCTHOCTH. PoJIb HHCTpYMEHTOB B Hc-
TOPUU Pa3BUTHS MAIIMHOCTPOCHHMSL.

Tema 2. Tunsl pexxymux HHCTPYMEHTOB 11 2 4 - 6
U WX BBIOOP B 3aBHCHMOCTH OT MapameT-
POB TEXHOJIOTHUECKOT'0 MpoIecca.

Tema  3.MHCTpymeHTanbHBIE  CTalH, 10 4 2 - 6
OBICTPOPEXXYIIME CTaJI, TBEPAbIE CIUIA-
BbI, MHHEpaAIOKEPaMHKa, CBEPXTBEP/IbIC
MaTepuaibl. BbIOOp MHCTpYMEHTaJIbHO-
ro MaTepHaa.

Tema 4. [IpuHuun paboTsl 1 OCHOBHBIE 10 2 2 - 6
MIOHATHUS O KOHCTPYKTHBHBIX 2JIEMEHTaX
TOKapHBIX pe31oB. Pe3lipl 11eNbHbIe, CO-
cTaBHbIE U cOOpHBIe. CTpOralibHBIE PE3-
16l. THUITBI TBEPIOCIIIABHBIX TUIACTHHOK.
Crioco0ObI TPUCOETUHEHUS TUTACTUHOK.
Crpyxkonomanue. Beibop napamerpon
yctaHOBKH. CooTHOmIeHHE yriioB. KoH-
CTPYKIIMU QJIMA3HBIX U AIbOOPOBBIX pe3-
1I0B

Tema 5. Buas! orBepctuii. Tpaekropust 10 4 2 - 6
JIBUKEHUS TIIaBHOM pEXKyIled KPOMKHU
npu o0paboTke orBepcTuil. OcoOeHHO-
ctu oOpaboTku. Ceepna. Turesl cBepi,
UX Ha3HaueHHe, KOHCTPYKTUBHBIE OCO-
06enHoctu. KOHCTpYKTHBHEIE DIIEMEHTHI
cBepi1. PopMbI epeTHUX NOBEPXHOCTEN




1 KaHaBOK.

Tema 6. CrocoObl MONYy4YEeHUS PE3bOBI.
WHCTpyMeHT Ui Hape3aHusi pe3bObl:
pe3ipl, IJIAlIKA, METYMKH, pe3bOOBBIC
¢bpe3bl, pe3bOOHapEe3HbIE TOJMOBKHU. [ eo-
METPUYECKHE JIEMEHTHI Pe3b0OHape3HO-
ro WHCTPYMEHTA, KOHCTPYKIUS, THIIBL
WNHcTpyMeHTBI ISl HAKATBIBAHHS PE3b-
Obl. TWIBI WHCTPYMEHTOB M CIIOCOOBI
HAKaTBHIBAaHUS PE3bOBI.

10

Tema 7. TpeboBanus, MpebABIIEMbIE K
WHCTPYMEHTAILHOW OCHACTKE aBTOMATH-
3UpPOBAHHOTO MPOU3BOJCTBA. HCTPY-
MEHTaJIbHAs OCHACTKA, 00eCIIEUYNBaI0-
11ast MOBBIIIEHNE YKOHOMUYECKOU CKO-
pocTu pe3aHusd. Y CTpoMCTBa AJIsl aBTO-
MaTHUYECKOTr0 PETyJINPOBAHMS Pa3MEPOB
00pabOTKH 32 MEPHO]] CTOMKOCTH

10

o

B T. 4. IPAKTH4YCCKAA IOJAr0TOBKa

Hmoeo 3a 5 cemecmp

108

18

18

72

UTOroO:

108

18

18

72

OuHo-3204Hast popma 00yueHHs

HaumeHnoBaHMe pa3ienoB U TeM

Bceero

AynHMTOpHBIE 3aHATHS

JIK

m3

Jb

Cam. pa6.

Tema 1. [ToHsATHE «MHCTPYMEHT» BOOO-
1€ U «METAJUIOPEKYIIUNH HHCTPYMEHT)
B YaCTHOCTH. POJIb MHCTPYMEHTOB B HC-
TOPUHU Pa3BUTHUSI MAIIMHOCTPOCHHUS.

0.5

0.5

Tema 2. Tunsl pexymnmux UHCTPYMEHTOB
U UX BBIOOP B 3aBUCHUMOCTH OT MapaMmeT-
POB TEXHOJIOTHYECKOTO MPOLECCA.

0.5

0.5

Tema  3.MHCTpymMeHTanbHBIE  CTalH,
OBICTPOPEXXYIIME CTaJIM, TBEPAbIE CIUIA-
Bbl, MHHEpaJIOKEpaMHKa, CBEPXTBEpP/IbIE
MaTepuaibl. BbIOOp MHCTpYMEHTaJIbHO-
ro MaTrepuaia.

10

Tema 4. [IpuHuun paboTsl ¥ OCHOBHBIE
MOHATHS O KOHCTPYKTUBHBIX 3JIEMEHTaX
TOKapHBIX pe3L0B. Pe31pl LienbHbIe, CO-
cTaBHbIE U cOopHBIE. CTpOTabHBIE PE3-
1(bl. TUIBI TBEPIOCIUIABHBIX MJIACTHHOK.
Crioco0ObI TPUCOETUHEHHS TUTACTUHOK.
Crpyxkonomanue. Beibop napamerpon
yctaHOBKH. CooTHOmIeHHE yriioB. KoH-
CTPYKIIMU QJIMA3HBIX U AIbOOPOBBIX pe3-
1IOB

10

Tewma 5. Buasl orBepcruii. Tpaekropus

10




JIBH>KEHUS TJIaBHOW PEKYIIEH KPOMKH
npu o0paboTtke orBepcTuii. OcoOeHHO-
ctu o6paboTku. Ceepna. Turbl cBepi,
UX Ha3HauYeHHUE, KOHCTPYKTUBHBIE OCO-
6enHocTH. KOHCTPYKTHBHBIE 3JIEMEHTHI
cBepil. PopMBI IEPEAHUX ITOBEPXHOCTEN
1 KaHaBOK.

Tema 6. CriocoObl moydeHUs: pe3bObl.
WHCTpyMeHT Ui Hape3aHusi pe3bObl:
pe3ipl, IJIAlIKA, METYMKH, pe3bOOBBIC
¢bpe3bl, pe3bOOHape3HbIE TOJNOBKHU. [ eo-
METPUYECKHE JIEMEHTHI Pe3b0OHape3HO-
ro WHCTPYMEHTA, KOHCTPYKIUS, THUIIBL
WHCTpyMEHTBI Ui HaKaThIBAaHUS DPE3b-
Obl. TWIBI WHCTPYMEHTOB M CIIOCOOBI
HAKaTBIBAaHUS PE3HOBI.

10

Tema 7. TpeboBanus, MpeabABIICMbIE K
WHCTPYMEHTAJIBHOW OCHACTKE aBTOMATH-
3UPOBAHHOIO MPOU3BOACTBA. THCTPY-
MEHTaJbHasl OCHACTKa, 00ecIeunBalo-
11asi NOBBIILIEHHE SKOHOMUYECKON CKO-
pocTu pe3aHusd. Y CTpOMCTBa AJIsl aBTO-
MaTHUYECKOIro peryjaupoBaHusi pa3MepoB
00pabOTKH 3a EPHOJ] CTOMKOCTH

10

o

B T. 4. IPAKTH4YCCKAA IOJAIr0TOBKa

N

Umoczo 3a Cem. 9

108

SN

N

100

UTOr O:

108

100

MMPOMEXYTOUYHON ATTECTAIIMA OBYYAIOIIUXCS MO JUCIUILINHE

APp-

3aouyHas popma 00yueHHS — He peau3yeTcs

I11. OEHOYHBIE MATEPHAJIBI JJIsSI TIPOBEJAEHWS TEKYIIEA U

Tekymias arrecranus MpoBOAUTCS B opMe KOHTPOJIBHOU paboThl, TECTa, Keica u

TunoBoii BApMAHT KOHTPOJIbHOM PadOTHI

3ajanue 119 npakTuyeckoii padornsl Nel

3anaua 1. [loctpoenue napameTpudeckor Moaenu hacoHHoTo pe3ia B moayine APM
GRAPH

1. Tum pe3na — npu3MaTHIeCKuil (haCOHHBIHN .
2. YepTex AeTaiu .

3. Marepuan o6pabateiBaemoii netanu — Ctanb 40XC (yB = 1200 MIIa).

5




4. OcoOble ycnoBus 00pabOTKU — HaTM4YKME KaHABKH MOJ MOCIEIYIOIIYIO0 OTPE3KY

T T
J ||

! |

\ |I - F
Y ' 5 58 P
o il
.”’ || g

[ ||

Vo o~

Ty a00|| . A 7y i5E

75

Puc.1. Dcku3 neranu

3anmaua 2. [loctpoenue TBepaoTenbHOM Moaenu B moayie APM STUDIO
Wcxonnble nanHble ipecTaBiiensl B 3a1ade 1. [Toctpoenue monenu 6a3upyercs Ha pe-
3yJbTaTax, MOJIYYECHHBIX IPU PEIICHUH 3a/1a4u 1.

3agaua 3. Kouctpyuposanue pesua B moayine APM GRAPH
Ucxonnbie nanHbie npencranieHsl B 3anaue 1. [loctpoenue monenu 6asupyercs Ha pe-
3yJIbTaTax, MOJIYYECHHBIX MIPU PEIICHUU 3a/1auu 1.

ITocaenoBaTeIbHOCTH BBINIOJHEHUSI H METOAUYECKHE PEKOMEHIAIINA.

3agaua 1

1) ITo 3amanHOM MeTanu KOHCTpyUpyeTcs (HacoOHHBIE pe3el] U BBITIOIHIETCS KOPPEKIIMOH-
HBIM pacyeT riyOuHbI TpOodUIIs.

2) Ilpou3BoauTcsi aHanMM3 BXOJHBIX JAHHBIX, HEOOXOIWMBIX JUIsI TIOCTPOCHUSI MOJIEIIH.
JlaHHbIC NENATCA HA MCXOJHBIC (HE3aBUCHUMBIC) W MPOU3BOAHBIC (3aBUCAT OT MCXOJ-
HBIX).

3) BxoaHbie naHHBIC, B BHJAC NMEPEMEHHBIX, BBOIITCS B AUAIOrOBOM OKHe [lepeMeHHBIE
(puc.), mpuyeM I UCXOHBIX JAHHBIX 33/1a€TCs TOJBKO 3HAUCHHE, a JIJIST TPOU3BOIHBIX
TaK)KE W BBIpAXKCHUE, SBJIAIONIEeCs (PYHKIMEH UCXOTHBIX U YK€ OOBSBICHHBIX IMPOM3-
BOAHBIX JAHHBIX. Tak, pa3Mepsl MEepPeAHEH MOBEPXHOCTH OIPEACISIOTCS C TMOMOIIBIO
BbIpaKeHUs. JICHCTBYeT eauHOE MPaBUIIO: MEepEeMEHHas, KOTopas HCIOJIb3yeTCs B I0-
CJIEYIONTUX BBIPAKEHUSX, IOJDKHA OBITh OOBSIBIICHA 3apaHee.



4) I'paduueckn 3agaeTcsi MOCIEAOBATEILHOCTh KOMaH/I, BEAYyIasi K MOCTPOCHUIO HY>KHOM
MOJEIIH.

5) B cnucke mapameTpuuecKuX KOMaH] YKa3bIBaIOTCA, €CIU HY>KHO, IapaMeTphl IJsl KO-
MaH[. [Ipy 3TOM, B pacUeTHBIX BBIPAKEHUAX UCIIOJIb3YIOTCS MEPEMEHHBIE, 3aJaHHBIC B
1.3, WJIA BCTIOMOTaTeJIbHbIE IEPEMEHHBIE, CO3JAHHBIE B ITPOLIECCE TOCTPOCHUS MOJEIH.

6) AHanmu3upyeTcsi COOTBETCTBUE C(HOPMHPOBAHHOM TakKMM 00pa3oM MOJENU ¢ Tpedye-
MO, U, TPY HEOOXOIUMOCTH, UCIIPABIISIIOTCS ITapaMeTPbl KOMaH/[ WJIM MEHSIETCSl CIOCO0
MTOCTPOEHUS BCE MOJENH UJIU €€ YaCTH.

7) AHamM3UpYyeTCsl MPAaBUIBHOCTh MOCTPOEHHOM MOJENU MPHU Pa3Iu4HbIX 3HAYEHUSAX HC-
XOJIHBIX JaHHBIX.

3agaua 2

1. HayanbsHbIM STanom penieHus 2-i 3ajauu sBISETCS OCTPOCHHE ICKU3a pesiia (paboyas
IUIOCKOCTh B TPEXMEPHOM MTPOCTPAHCTBE, B KOTOPOM CTPOSATCS INTIOCKKE KPUBBIE).

2. Jlns mosydeHus: TBEPAOTENIbHON Mojenu (hacOHHOTO pe3lla MCIOJIb3YIOTCS rpaduye-
CKH€ ONEpaIK — BHITAJIKUBAHUS, BPALIICHUS U KPYUCHHUS.

3anava 3

1. [lony4yeHHyI0 MapaMeTpUYECKyI0 MOJEIb (3a1aya 1) BCTaBIAIOT Kak OJIOK B IOJIE Yep-
texxka APM  GRAPH. Jlng »storo ciemnyer  BOCHOJIB30BaTbCsl — KOMaHJIOW
BJIOK/BCTABUTD BJIOK.

2. B yepTexx MOKHO BCTaBUTh MapaMeTpUUECKUil 00BbEKT U3 0a3bl JaHHbIX. [lepen BcTas-
KOM B CIUCKE MEPEMEHHBIX MOKHO U3MEHHUTh 3HAUEHHE OCHOBHBIX MAPAMETPOB.

KoHTpoJibHBIE BONIPOCHI

. HazoBuTe ocHOBHBIE npenMyIiecTBa (haCOHHBIX PE3IIOB IO CPABHEHUIO C OOBIYHBIMHU.

. Kak nmony4daroT 3aHue yriabl y Kpyriblx (PaCOHHBIX PE3I0B?

. B xakoit murockocTH 3amaercst mpodrik Kpyriaoro (gpacoHHoro pesna?

. B uem 3axmrouaetcs 3agavya npoduaupoBaHus Kpyriioro pacoHHoro pesna’?

. Kak u3meHnsitorcs paauaibHble IEpeIHUN U 3aIHAN YTIIbI IPY TPUOIMKEHUN TOUEK pe-
KyILEH KPOMKH K OCH KpyTJioro (acoHHOTro pe3na?

6. Uem oTJIMYAIOTCS MEXKTy COOOM 0ceBbIe MPOMUIIN IETalId U KPYTJIOro (pacCOHHOTO pe3iia

B CJIy4ae, €CJIM YroJl HaKJIOHa PEXYIIEH KPOMKH PaBEH HYJIIO?

DN A~ W —

IIpumepHas TemaTuka pedeparon
He npenycmorpeno

[TpomexxyTouHas aTtectanus oOyJaronuxcs B opme 3a4era u 3K3aMeHa ¢ UCIIOb-
30BAHHMEM CJIETYIOLIMX OLEHOYHBIX MATEPUAJIOB: NEPEeUeHb BONPOCO8 K 3a4ent).



Bonpocsl k 3a4ery
(6 cemecTp, ouHas / 9 TpuMecTp 0YHO-3a049HAasT GopmMa 00yUeHNsI)

1. Ponb uHCTpYMEHTa B UCTOPUM pa3BUTHUS MamIMHOCTpoeHus. KpaTkas nucropuueckas
cipaBka. [lepcrieKTUBBI M1 OCHOBHBIE MyTH Pa3BUTHUSI OT€YECTBEHHON MHCTPYMEHTALHON
IPOMBIIIIEHHOCTH.

2. Pexxymuii MHCTpYMEHT Kak OCHOBHOE 3BEHO B Iporiecce GopMooOpa3oBaHmsl eTa-
nen pe3anueM. KOHCTpYKTUBHBIE 3JIEMEHTHI METAIIOPEKYLIUX HHCTPYMEHTOB.

3. TpeOoBaHusl, MPEABSBISIEMbIE K METAILUIOPEKYILIUM HHCTPYMEHTAM.

4, NHCcTpyMeHTAIbHBIE MaTepHabl, UX (U3UKO-MEXaHMYECKUE CBOMCTBA M BHIOOD B
3aBUCHUMOCTH OT BUJa UHCTPYMEHTA U 3aJaHHOT0 TEXHOJIOTMYECKOTO MpoLecca.

S. Yrnepoaucteie ”HCTpyMeEHTalbHbIE cTanu. Mapku. CeorictBa. [Ipumenenue.

6. JlerupoBaHHbIE HUHCTpYMEHTabHbIE cTanu. Mapku. CBolictBa. [Ipumenenue.

7. TBepavie cruaBel. OnHOKapOuAHBIE TBepAble ciuiaBbl. Mapku. CoiictBa. [Ipume-
HEHHE.

8. TBepavie crutaBel. JIByxkapOujHbie TBepibie cruiaBel. Mapku. CBorictBa. [Ipume-
HEHHE.

Q. TBepabie ciiaBbl. TpexkapOuaHbie TBepAbie ciiaBbl. Mapku. CBoiicTtBa. [Ipumene-
HUE.

10. Munepanokepamuka. CoiictBa. Mapku. [Ipumenenue.

11. CTM. Mapku. CaoiictBa. [Ipumenenue.

12. Toxapusie pe3npl. [IpuHIUIIEI PaOOTHI ¥ OCHOBHBIE MOHATHS O KOHCTPYKTHBHBIX
AIIEMEHTaX TOKAPHBIX pe3roB. Pe3Ipl 11enbpHbIe, COCTaBHBIE U cOOpHBIE. CTpOTanbHBIE Pe3-
IT6I.

13.  Tumsl TBepAOCIIIABHBIX MIIACTHHOK. CIIOCOOBI MPUCOSTUHEHHMS IIIACTHHOK.

14. Crpyxxonomanue. Beioop mapametpoB yctaHOBKU. COOTHOIIIEHUE YTIIOB.

15. ®aconnsie pesupl. [IpenmyrecTBa U HETOCTATKH.

16. 3arouka pe3Ios.

17. Bunsl otBepcTuii. TpaekTopus ABUKEHUS TJIABHOU PeXyIed KpOMKH Tipu 00padoT-
ke oTBepcTHil. OCOOEHHOCTH 00PaOOTKH.

18. Cgepuna. Tunsi cBepi. Mx nHazHauenue. KOHCTpyKTHBHBIE OCOOEHHOCTH.
KoHCTpyKTHUBHBIE 3JIEMEHTHI CBEPIL.

19. Vnyumenne reoMeTpUYECKUX MapaMeTpoB cBepi. MaTepuaibl, MpUMEHSIEMbIC IS
M3TOTOBJICHUS PEXKYIIEH YacTH CBEpJI. 3aTOUKa CBEpI.

20.  3enkepsl 1 3eHKOBKHM. HazHaueHue, KOHCTPYKTUBHbIE OCOOCHHOCTH, THUIIBI.
KoHCTpyKTHBHBIE 37I€MEHTHI LIEJTHHOTO U HacagHOTro 3eHKepa. [ eoMeTprueckue mapaMer-
PBI 36HKEPOB M 3¢HKOBOK. 3aTOUKa 36HKEPOB.

21. PaszBeptkm. HazHaueHue, KOHCTPYKTHBHBIE OCOOCHHOCTH, THUITBI. KOHCTPYKTHBHBIE
AJIEMEHTHI pa3BEepPTOK. 3aTOUKa Pa3BEPTOK.

22. Pacrounoit unctpyment. Tunsl uHCTpyMEeHTOB. CTEepKHEBBIC U TUTACTUHYATHIE PE3-
11b1. PacTouHbIe OJIOKU ¥ TOJIOBKH.

23. KomOuHMpOBaHHBIN HHCTPYMEHT /JIsi 00paOOTKU OTBEPCTHUH.

24.  AOpa3uBHBINM HHCTPYMEHT JIJIsl 0OpabOTKH OTBEPCTHUH.
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25. XoHuHroBanbpHbI€ roJ0BKU. HazHauenue. TpeboBanus Kk HUM.

26. AOpa3uBHBIC HHCTPYMEHTHI Ha THOKOM OCHOBE.

27. ®pe3bl 00IIETO U CHIEIUATBEHOTO HA3HAYCHHUS.

28. TlonsiTHe 0 HEPAaBHOMEPHOCTH (ppe3epOBaHMUS.

29. ®pe3bl ¢ OCTPO3aTOYCHHBIMU 3YObSIMU — IMUJIMHAPUYECKHUE, TOPIEBbIE, KOHIIEBBIE,
JTUCKOBBIE, ()pe3bl COOPHON KOHCTPYKIMU. VX nmpeumyIiecTBa 1 HEIOCTATKH.

30. ®pe3ssbl ¢ 3aTbUIOBaHHBIMU 3yObsMH. [IpenmMyrniecTBa U HepocTaTku. Kpusbie s
3aThUIOBAHUSI.

31. 3arouka ¢pes.

32. CnocoOsl momyueHus pe3bObl. MHCTpyMEHT miis Hape3anus pe3robl. O0mmii 0630p.
33. T'eomerpuueckue 3eMeHTHl pe3pOoHape3Horo nuerpymenTa. Koncrpykuus. Tums.
34. 3arouka 3y00Ope3HOro HHCTPYMEHTA.

35. MHCTpyMEeHTHI 1751 HaKaThIBaHUS pe3bObl. THUIBI MHCTPYMEHTOB M CIIOCOOBI HaKa-
THIBAHUS PE3bOBI.

36. OBonbBeHTHOE 3aueruieHue. I[IpenmymiectBa. MeToasl Hape3aHHs 3BOJIbBEHTHBIX
3y04aThIX KOJIEC.

37.  JluckoBble MOAYJIbHBIE (PpE3bI

38. IlampueBsie MOaYIbHBIE (DPE3BI.

39. IlpousBojsmas peiika. 3ydoopesnbie rpedeHku. [Ipunimn paboTel 3y00pe3HbIX Ipe-
OCHOK.

40. Yepssaunsie MoaynpHbIe (hpe3bl. [lorsTe 00 ocHOBHOM YepBsike Ppe3bl. TOUHOCTH
¢dpe3, quamerp, 4uciao 3yObeB, JuIMHA (pEe3bl, PACUETHBIA CPEAHHIN AHAMETP, pa3Mepbl
npoduns. UepBsiuHbie MOAYIbHBIE (PE3bI MOBBIIICHHON MPON3BOAUTEIHLHOCTH.

41. 3y6opesnbie non0sku. [Ipunuun padotel. Knaccudukanus non0skoB. YcioBue oT-
CYTCTBUS MOJIpE3aHuUsI HOKKH 3y0a U Cpe3aHus BEPIIMHBI 3y0a Hape3aeMbIX KOJIeC.

42. llleBepsl. Haznauenue, TUTIBI.

43. HHCcTpyMeHTHI aJisi 00pabOTKU HEIBOJIBBEHTHBIX TPODHIICH.

44, VHCcTpyMeHTalabHasi OCHACTKA, 00ECIIeYMBAIOIIas TOBBIIIEHUE YKOHOMUYECKON CKO-
pPOCTHU pe3aHMsl.

45. HWnctpymenrtanpHas ocHacTka ctaHkoB ¢ UITY u I'TIC.

IV. IEPEYEHB JUTEPATYPbI, HEOBXOJIUMOMH 1151 OCBOEHUSA JUC-
UIIJIMHBI

4.1. OcHoBHAsI JIUTEPATYypa
1. Ky3nenos, B.I'. O6paboTka MeTajiioB pe3aHueM : yueoHoe nmocodue / B.I'. Ky3nenos,
®.A. l'apudynnun, I'.A. AMunoBa ; MunucrepcTBo o0pa3oBanus u Hayku Poccuu, Ka-
3aHCKMI HAllMOHAJIBHBIN UCCIIEI0BATENbCKUN TEXHOJIOTUUECKAN YHUBEpcUTeT. — Ka-
3aHb : Ka3aHCKuil Hay4YHO-UCCIEe10BaTENbCKUM TeXxHOIornueckuil ynusepeurer (KHHU-
TV), 2015. — 275 c. : Tabn., ui. — Pexxum goctyna: mo moamnmcke. —
URL.:https://biblioclub.ru/index.php?page=book&id=560682 (mara obpameHus:



https://biblioclub.ru/index.php?page=book&id=560682

01.09.2020). — bubmuorp.: c. 251-252. — ISBN 978-5-7882-1648-5. — TekcT : 37ek-
TPOHHBIMN.

4.2. lonoTHUTEIbHASI JIUTEpaTypa
. I'panoBckuii I'.1, I'panoBckuii B.I'. Pezanue meraminos. M., Beiciias mikosa. -1986.

2. I'panosckuii I'.1., [Tanuenko K.11. «®aconnsie pesup». M., Mammuaoctpoenue 1975.

. MuctpymenT miis crankoB ¢ UITY, muorouenesbix crankoB u ['TIC — M., MammHocTpo-
enue. - 1990.

. Pexxymuii uactpyment. KypcoBoe v qUIUIOMHOE IPOEKTHpOBaHKE. /YuebHoe ocodue
noa pen. E.O.®enpamrerina Munck, duzaita [1PO. - 1997.

. Caxapog I".H. u 1p. Metaimopexymue nHCTpyMeHTHI. M., MammHocTpoenue. - 1984,

V. IIEPEUEHb PECYPCOB UH®OPMAIIMOHHO-
TEJEKOMMYHUKAIIMOHHOMN CETU «MHTEPHET», HEOBXOJUMBIX
JJIS1 OCBOEHUSA TUCHUIIJIMHBI

Ccblika HA HaumenoBanue pazpadotrku B
nn . . JocTrynHocTh
HH(OpPMaLMOHHBII pecypc 3JIEeKTPOHHOI dopme
http://www.biblioclub.ru OneKTpoHHO-0uOINoTeYHAs Peructparus uepes J1r0060ii
cucrema (OBC) YHUBEPCUTETCKUN KOMITBIO-

Tep. B ganeHelnem uHau-

BUTyaJIbHBIN HEOTPaHHUCH-

HBII JIOCTYTI U3 JTIFO00H TO4-
KH, B KOTOPOH MMeeTCsl

YHuBepcureTckas — OuOIHOTEKA
OHJIANH

V1. COBPEMEHHBIE TIPO®ECCHUOHAJIBHBIE BA3bI TAHHBIX
N NTHO®OPMAILIMOHHBIE CITPABOYHBIE CUCTEMbI

Perucrpanus uepes nobdoit
YHHUBEPCUTETCKUI KOMITb-
I0Tep.

DNeKTPOHHO-OUOIMOTEeUHAS .
B nanbneimem npeno-

_— cucrema (ObC
http://www.biblioclub.ru ( ) CTaBIIsIeTCS HEOTpaHNYCH-
YHuBepcurerckasi OnbInoTeKa OH- N .
aii HBI UHIUBUAYATbHBIN
JOCTYTI U3 000 TOYKH, B
KOTOpOM UMEEeTCs TOCTYII
K cet MIHTEepHET
www.garant.ru NudopmaninoHHO-TIpaBOBOM MOPTAI CBOOOAHBIN TOCTYII

Poccuiickuit ”HPOpMaAIMOHHBIHI Op-
www.elibrary.ru TaJl B 00JIACTH HAYKH, TEXHOJIOTHH, CBoOOHBIH JOCTYI
MEJTUIIMHBI 1 00pa30BaHuUs

Poccniickas KOMIIBIOTEPHAS CIIPABOY-
HO-IIPAaBOBasi CUCTEMA

www.consultant.ru CBOOOIHBII JOCTYII
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Vil. JUIHEH3UMOHHOE 1 CBOBOJHO PACIHHIPOCTPAHSAEMOE ITPO-
I'PAMMHOE OBECIIEYEHHUE
IIpu peanuzanuu yueOHOM AMCUUIIIIMHBI IPUMEHSETCS CIEAYIOLIEE JIUIIEH3UOHHOE U CBO-

00THO pacIpOCTpaHIEMOe TPOrPAMMHOE 0OCCTICUCHHE:
- Microsoft Windows;

- Microsoft Office;

- LibreOffice u np.

Vill. OBOPYAOBAHUE U TEXHUYECKHUE CPEJICTBA OBYYEHUS, HEOB-
XOJAUMBIE JJIs1 OCYHIECTBJEHUS OBPA3OBATEJIBHOI'O IMTPOIECCA
Mo AMCUUIIJIMHE

Y4eOHbIe 3aHATHS POBOAATCS B ayTUTOPHUAX, YKOMILICKTOBAHHBIX CIICIIAATH3UPO-
BaHHOM MeOeIbIO, B TOM YHCJIC CTAIIMOHAPHBIMK WIIA MIEPESHOCHBIMH TEXHUYCCKHUMH CPEJI-
cTBaMU 00y4eHus (IPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

CamocrosiTenbHas paboTa MPOBOAUTCS B KaOWHETaX, OCHAIEHHBIX KOMITBIOTEPHOU
TEXHUKON ¢ BO3MOKHOCTBIO MOJKIIOUEHU K ceTH «HTepHeT» u o0ecrieyeHueM J10CTymna
B DJICKTPOHHYIO MH()OPMALIMOHHO-00pa30BaTEIbHYIO CpEly YHUBEPCUTETA.

[IpenycMOTpeHBI MOMEIIEHUS [Tl XpaHSHUS U MPOPUIAKTUIECKOTO O0CTYKUBAHHUSI
y4eOHOTr0 000py10BaHUSI.
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