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1. XapakrTepuCTHKA npo¢eccuHoHAIbHOU AeATeJIbHOCTH
BbIMIYyCKHUKOB, OCBOMBIIMX MPOrpaMMy CHenHAJUTETa MO
HAIIPABJICHUIO MOJATOTOBKH 15.05.01 IIpoexkTUpOBaHUE
TEXHOJIOTUYECKUX MAIIUH U KOMILIEKCOB
Boinycknas kBanudukamnuonnas pabora (BKP) — 310 ouenounoe

CPEACTBO, MO3BOJISIONIEE OMPEAETUTh CTEIEHh TOTOBHOCTH BBITYCKHUKA K
npodeccuoHanbHOM  JedarenbHocTH. llepeq  HawaaoM  MOATOTOBKHU
BBITTYCKHOHM KBaTU(DUKAIIMOHHON pabOThl pEKOMEHAYETCSI 03HAKOMUTHCS C
O00BbEKTaMU U BUJAMU NPOPECCUOHAIBHON JEATEIBbHOCTH, YTO TMO3BOJIUT
0oJiee 000CHOBAHO PACKPHITH Bee pazenbl BKP.

Xapakrepuctuka TpohecCHOHATBHON ESITEIbHOCTH BBITYCKHUKOB,
OCBOMBIIIMX MPOrpaMMy CIEIUAIUTETa MO HAMPaBICHUIO MMOJTOTOBKHU
15.05.01 «IIpoexTupoBaHUE TEXHOJOTUUYECKHUX MAIUH U KOMIUIEKCOBY
omnpeaesieTcs 00pa3oBaTeIbHOM MPOrpaMMON U BKITFOYAET B CEOS:

—  Ob6nacts mpodecCuoHATBLHON EITeIbHOCTH;

—  OObekThl NPo(hEecCUOHATBHON IESITEIbHOCTH;

—  Bunapl npodeccrnonanbHON IeATeNbHOCTH;

— TpeOoBanus k pe3yapbTaTaMm OCBOCHHS IPOTPAMMBI CIICIIMATUTETA.

Onucanue XapakTEPUCTHUKU NPOPECCHOHANIBHON  JIESITEIbHOCTU
BBITTYCKHUKOB MIPUBECHO B MPUIIOKESHUH A.

2. Hean u 3a1a4M BBIMYCKHOI PadoThI

BrimtyckHast paboTa SIBISETCS 3aBEPIIAIONIAM JSTarloM OOYyYCHHUS.
[lens BBIMyCKHOW pabOTHl — peanu3anus MOJYYEHHBIX TEOPETHUYECKUX
3HAHUH HW  HABBIKOB IPHU  CaAMOCTOSTEIHPHOM  TEXHHYECKOM U
TEXHOJIOTUIECKOM MPOCKTHUPOBAHHH.

BrimmyckHbie pabOThl CTYACHTOB, OOYYAIONIUXCS MO CHEIUATIbHOCTH
«IIpoekTupoBaHue TEXHOJOTMIECKUX MAITUH U KOMIUIEKCOB)» HaIlpaBJICHbI
Ha pa3pa0dO0TKy TEXHOJIOTHYECKUX CUCTEM M TEXHOJOTHYECKUX MPOIIECCOB,
oOecreunBaromux  3(PQGEKTUBHOCTh  MPOU3BOJACTBA M BBIMYCK
KaueCTBEHHOU MPOTYKIIHH.

B oTnenpHBIX ciydasx BBIMYCKHAs paboTa MOKET HOCHTh HAy4HO-
UCCJIE0BATEIBCKUM XapaKkTep, MPU y4acTHH CTYACHTA B UCCIEAOBAHUSX,
IIPOBOJIMMBIX Ha Kadeape.

BreimmyckHass  paboTra  MOXET  HOCUTh  WHIWBHAYAJbHBIH U
KOMIUJICKCHBIN XapakTep.



3. TemaTnka BbINLYCKHOM padoThI

Tema BBIMYCKHOM pabOTHI MOJKHA OBITh aKTyaJIbHOHM, OTBEYaTh
3aa4yaM  TOJITOTOBKH  CHEHUAIMCTA IO JAHHOMY  HAIpPaBJICHUIO
ITOATOTOBKH.

B ciyyae BBINIOJHEHUSA KOMIUIEKCHOTO MPOEKTA KaXIbld YYaCTHHK
CTYJICHYECKOTO TBOPYECKOTO KOJIJIEKTHUBA PEIIACT B paMKax pabOThl Psij
YaCTHBIX 3a]1a4.

[IpuBeTCTBYETCSl BBITIOJTHEHUE PA0OT MO TEMATUKE MPOMBIIUICHHBIX
U HAy4YHO-UCCIIEIOBAaTEIbCKUX OpraHu3aiui. Tema BBIMYCKHOW paOOThI
MOXET COBMaAaTh C TEMAaTUKOW MPEANPHUATHUSI, TJIe pab0TaeT BHIMYCKHUK.

4. Opranuszanus BbIIIOJTHEHHUS BBIIIYCKHOM Pa0d0ThI

3agaHue Ha BBIMYCKHYIO paboTy (mpuiioxkeHue B) moamuceiBaeTcs
PYKOBOJUTENEM, YTBEp)KJIaeTcs 3aBenyromuM Kadenpoil u BpyyaeTcs
CTYJICHTY.

Tema  BhIMyCKHOM  pabOThl  yTBEpKAAeTCS  MPUKA30OM IO
YHUBEPCUTETY.

OOs3aTeNbHBIM ~ AJIEMEHTOM  BBIYCKHOM  pa0OTBl  SIBISETCS
UCIIOJIb30BaHNE KOMOblOTEpa. [IpM 3TOM MOTYT HCHOJIB30BaThCS KaK
TUIIOBBIE MPOTPAMMBbl, UMEIOIMecs Ha Kadeape, Tak U OPUTHHAIIbHbBIC
pa3pabOTKHU CTyJICHTA.

OO0s3aTeNIbHBIM  AJIEMEHTOM  SIBJISIETCS HAYYHO-UCCIEA0BATEIbCKAS
YacTb.

PykoBoauTenb BBITYCKHOM paOOThI OT Kaeapbl OKa3bIBAET CTYAEHTY
nomoinb B (HOpMYJNHpPOBKE 3ajay, MOA0OpE HUCXOAHOM HH(pOpMALUU U
OPUHSATUN MPABUIBHBIX TEXHUYECKUX U TEXHOJIOTMYECKUX PEIICHUM.

Bce pasgensl CTyAEHT BBINOJHSET CaMOCTOSITENBHO M MOJHOCTBIO
OTBEYAET 3a MPUHATHIC PEIICHUS, TPABUILHOCTh JAHHBIX U PACUETOB.

[locne 3aBepumieHuss pabOTBI OHA NPOXOAUT HOPMOKOHTPOJIb,
TEXHUYECKYIO POBEPKY U PELIECH3UPOBAHUE.

3ammTa paboT NpOXOJUT MO rpaduKy, yCTAaHOBICHHOMY Kadeapoil.

5. CTpyKTypa U coep:KaHue BLINYCKHOH padoThl

5.1. CtpykTypa paboTsl

Boinycknas kBanudukanvonnas pabora (BKP) Bkitouaer B cebs
PacUYETHO-TIOACHUTENBHYIO 3alUCKy W rpaduyeckuil matepuasl o0beMOM
He meHee 10 muctoB Al. 3amucka COAEPKUT ONMMCAaHME U OOOCHOBAaHHUE
NPHUHSITHIX TEXHOJIOTHYECKUX PEIICHUHN C COOTBETCTBYIONIUMHU PACUCTaMH.

CTpyKTypa 3alHucKy TaKoBa:



- TurynepHBIA JUCT,  YCTaHOBJCHHBIM Kadempoi (mpunoxenue b),
MOAMUCAHHBIN CTYJACHTOM, PYKOBOJUTENIEM MPOEKTa, KOHCYJIbTAaHTOM U
YTBEP>KACHHBIN 3aBEeIYIOIIUM Kadeapoil.
+ ConepaHue ¢ HyMepaluen pa3iesioB U Moapas3/esioB.
- 3amanne Ha BKP (Ilpunoxenue B).
+ AwnHotauus, orpaxaromas coaepxxanue BKP (He Oosiee 1 ctpanuib
A4).
* OCHOBHOM TEKCT PaCYE€THO-MOSICHUTEIbHOMN 3alIUCKH.
- IIpunoxenus.
Bce pazgensl 3amucky JTOKHBI UMETh JIOTHYSCKYHO B3aHMMOCBS3b,
CoJIepKaTh HEOOXOIMMBIE PacUeThl, SCKU3bI, CXeMbI U I'PpadUKH.
5.2. TunoBo# cocTaB AUIMJIOMHOTO TTPOEKTA
5.2.1. TunoBoi COCTaB paCYETHO-MOSICHUTEILHON 3aMUCKHU.
PacueTHO-TIOSICHUTEIbHAS 3allMCKa SBISICTCS OCHOBHOW YacCThIO
JUTIJIOMHOTO TIPOEKTa M COJICPKUT perieHue 3aaad, ChopMyIUpPOBAHHBIX B
3a/TaHUM Ha JTUTUIOMHOE MMPOSKTHPOBAHHUE.
Tunosoit cocTaB mpeAMETHOMN YaCTH 3aIMMUCKH TAKOB:
- BBenenue
- Onpenenenye THIA MPOXU3BOACTBA U BEIOOP BHJIa €T0 OpraHU3aIuu
- PazpaboTka TEXHOJIOTHYECKOTO MPOIlecca U3TOTOBJICHUS JACTAIU WU
cOOpKH y31a (M31e1us)
- Cny>xeOHO€ Ha3HAYEHUE U3JICTUS U IPUHIIAI €70 PA0OTHI
- AHAJIM3 TEXHOJIOTUYHOCTH JICTAI UM COOPOYHOU €TMHMITBI
- Be16op Bua 3aroTOBKM M Ha3HAYCHUE OOIINX MPHUITYCKOB
- Be16op TexHosornyeckux 6a3 u Mapiipyta 00padoTKU MOBEPXHOCTEN
- CocraByieHue 0011ero MapuipyTa o0paboTKH AeTalu
- BeiGop pexyliero MHCTpyMeHTa U TUTIOB TUIACTHH
OmnpeaeneHne MeXOTEPAITMOHHBIX ITPUITYCKOB U Pa3MEPOB
YTouHeHue pa3MepoB UCXOIHOM 3arOTOBKU
Bp160p TeXHOI0THYECKOTO 000PYI0BAHMUS
Pacuer pexxnMoB pe3anus
HopMmupoBanue omnepaiuii MeXaHH4IeCKOU 00padOTKH
- AHaJIN3 TOYHOCTU TEXHOJIOTHYECKOTO Mpoliecca
- OdopMieHHE TEXHOJIOTUYECKON JOKYMEHTAIUHU.
[TpoexTpoBaHUE TEXHOJOTHYECKOTO Tpoliecca COOPKHU UMEET CBOU
O0COOEHHOCTHU:
- AHanu3 ci1y>keOHOr0 Ha3HAYEHUS U3/ICIIHS
- BeisiBneHre TeXHUUYECKUX TpeOOBaHUN Ha COOPKY M3IEITIHS



- Beibop oOopymoBanust u ocHacTKu. IIpoekTupoBaHue crenuaibHOU
OCHACTKH
- HopmupoBanue onepaiuii py4Hoit cOopku
- BrisiBienue yciaoBuii COOMPaeMOCTH JJIsl aBTOMATHUECKUX OTIepaIiiii
- Pacuer pexxnMOB aBTOMaTHYECKO# COOpKHU
- [TocTpoenue nukinorpamMm padoTbl aBTOMaTUYECKOT0 000PYyI0BaHUS
- OopmiieHrE TEXHOTOTUUECKON TOKYMEHTAIlUN
- HayuHo-nccnegoBarenbCckast 4acTh
- CrienuanpHbIE CPEICTBA TEXHOJIOTHYECKOIO OCHAIICHUS
- BeiOop cTangapTHOrO TEXHOJIOTHYECKOTO OCHAIICHUS
- BeiOop cTangapTHOM TEXHOJIOTMYECKOW OCHACTKHU
-IIpoexTupoBanue HECTaHAAPTHOTO TE€XHOJOTUYECKOTO
o0Opya0BaHUS
-IIpoekTupoBanue U pacyeT HECTAHIAPTHOM TEXHOJIOTHUYECKON
OCHACTKH

5.2.2. TunoBoii coctas rpaduueckoit yactu BKP

Marepuainbl, WUTIOCTPUPYIOIIUE HCXOJIHYI0 HHpOpMaLUI0, IS
JTUIJIOMHOTO TPOEKTUpPOBaHUs (COOpOUYHas e€auHUIlA, HU3JeNue, JeTalb,
3aroToBKa W T.n.) - 1...2 nucra; marepuansl IO TEXHOJIOTHYECKOU
yacTu — 3...4 nucra; Martepuajbl 0 HAy4YHO-UCCIIEI0BATEIbCKON YacTH —
2...3 nucTa; crneuMaibHOE TEXHOJOTMYECKOe OCHAIeHHE — 2...3 JIHCTa;
KOMIIOHOBKA TE€XHOJIOTMYECKOTO KOMILIEKca (aBTOMATHYECKOM JIMHUU,
PTK, I'TIC, I'TIM) — 1...2 nucra.

Bcero ne menee 10 nmuctoB popmara Al.

B oTaensHOM cllyyae coCTaB pacueTHO-TIOSICHUTENIBHON 3allUCKU U
rpaduecKON YacTH MOXKET KOPPEKTHPOBATHCSA I10 COTVIACOBAHHUIO C
PYKOBOJUTENIEM JUILIOMHOI'O IIPOSKTUPOBAHUS.

6. CogepxaHue pacuyeTHO-NMOSICHUTEILHOM 3aNIUCKH
6.1. Ornasnenue

B ornaBneHun ykasbpIBalOTCS BCE paszeiibl, MOAPA3ACINbl, MyHKTHI
3aMUCKU U HOMEpa CTPaHUIl, C KOTOPHIX OHU HAUMHAIOTCS.

6.2. AHHOTaIUs

Boinycknoit paboTsl crynenta rpymnmnsl 10 IITK-5 Cunoposa C.C. Ha
TeMy «....» o0beMoM 99 ctpanwuil, B ToM uuciie 21 pucyHok, 10 Ttabmuir,
npuiioxkeHue Ha 18 ctpanui, 10 TUCTOB YepTEKEN.

Ecim pabora KOMIUIEKCHAs, TO JOMOJHUTEIBLHO YKa3bIBAalOT
WHJMBUIYaJIbHYIO TEMY.



Jlanee caeayeT TeKCT aHHOTalMu 00beMOM He 0ojiee 1 CTpaHUIIbI.

6.3. Beenenue

Bo BBeneHMM KpaTKO pacKpbIBAETCS CMBICH PEIIAEMBIX B JUILIOME
3a7a4 U UX 3HAYCHUE JJIs1 TPOU3BOJICTBA.

Bo BBeieHMYM OTpa)x)aroTCs CIETYIOIINE BOIPOCHIL:

- OCHOBHBIC HAIPABJICHUS PA3BUTHUS TEXHUKH W TEXHOJIOTUM B 00JIACTH
MIPOM3BO/ICTBA IAHHOT'O U3AEINS;

- OIICHKa TEXHUYECKOr0 YpPOBHS MPOU3BOJICTBA M TEXHOJIOTMYECKUX
MPOIECCOB Ha 0A30BOM MPEANPUSITUH;

- OCHOBHBIE 3aJayd, pellaeMble B JUIUNIOMHOM HOpoOeKTe (A
KOMIUIEKCHOTO TIpOeKTa HEOOXOJMMO BBIACIUTh T€ 3aJayd, KOTOphIE
pelaeT JaHHbIN AUTIIIOMHUK).

OO0neM BBenieHUS 1...2 CTpaHUIIBI.

6.4. O01Ke BOMPOCHI BBITYCKHOM PadOThI

6.4.1 Ucxonnas nadopmarus

OcHoBHOUM ucXxOomHOM wuHGOpPMAIMEH SIBISETCS HEOOXOIUMBIN
KOMIUIEKT KOHCTPYKTOPCKOW JOKYMEHTAIMU (JIeTaJIMPOBKU, COOPOYHBIE
YEPTEHKHU, MOHTAXKHBIE CXEMBI, TACMIOPT U T.1.).

HeoOxoauMbIM yCJIOBHEM SIBJISIETCS 3HAHHE OO0BEMa IMPOU3BOJCTBA
W3JEUs B TOJ U MPENOJIaraéMblid EPUOJ] EFO BBITYCKA.

K yka3zaHHbBIM YCIIOBUSIM OTHOCUTCS CHUTyallusi Ha JEHCTBYIOLIEM
MPOU3BOJCTBE (TUMAX 000PYI0BAHUS, TNIAHUPOBKA CBOOOIHBIX TIJIOIIaACH
U T.J.).

[Ipy BBINOJHEHWH AUIUIOMHON pPabOThl HUCHOJB3YETCA pa3IuyHas
crupapouHas uHopmanus: I'OCTe1, ECTIIII, cnpaBouHuKH, KaTajlord Ha
o0OpyOBaHME W HHCTPYMEHT, OTPACIICBbIE METOJUKU U PYKOBOJSIINE
JTOKYMEHTBI, CTAaHAAPThI OIPEANPUATHS U T.1.

6.4.2. CnyxeOHOe Ha3HAUCHHE M TEXHHUYECKasl XapaKTEePUCTHKA
u3ienus (1eTanm)

B 1maHHOM OyHKTE€ Jaercsi ONUCAaHHUE  U3JETus €ro
(GYHKIIMOHAILHOCTH B MAIIIMHE.

B cayuae pa3pabotku TII u3rotroBiieHHs J1eTaly JAae€TCs ONUCAHUE
€€ KOHCTPYKINH, MEXaHUYECKUX CBOMCTB, XUMHYECKOTO COCTABA U APYTUX
CBOWCTB, 3HAYUMBIX JJISI MPOCKTUPOBAHUS TEXHOJIOTHH.

6.4.3. KpaTkas XapakTepuCTHKa yPOBHS TEXHUKH M TEXHOJIOTHU Ha
0a30BOM IIPEANPHUATHH.

JlaeTcst KpaTKo€ ONKMCAaHUE TEXHOJOTMYECKOTO OCHAIIEHUs Ha 0a30BOM
npeAnpUsITHU. AHATU3UPYETCS YPOBEHb 0a30BOM TEXHOIOTHUHU.



DopMyIUPYIOTCS MPEJIOKEHHUS IO COBEPIICHCTBOBAHHUIO 0A30BOTO
YPOBHS TEXHUKH U TEXHOJIOTHH.

6.5. Texnonoruueckas 4acTthb

6.5.1. AHanu3 TEXHMYECKMX TpPEOOBaHHM Ha JeTailb (COOPOYHYIO
€IMHUILY )

[lenb maHHOrO 3Tana — yACHUTh OCHOBHBIE TpeOOBaHUS pa3MEPHOM,
Tr€OMETPUYECKON TOYHOCTH, a TAKKE TOYHOCTH B3aUMHOTO PACIIOJIOKESHHS
MMOBEPXHOCTEN JIETAJIH.

Jnst cOOpOYHON €IUHUIBI AHATU3UPYETCS TOUYHOCTh B3aWMMHOTO
pacrniosniockenust netaneil. [lpoBepsiercss mpaBUIIBHOCTH BbIOOpa METOMA
JOCTH)KEHUSI  TOYHOCTH  COOpPKHM  (pelieHHe  pa3MEpHBIX  Iernei)
KOHCTPYKTOpOM. OTIEHUBAETCS SKOHOMHYHOCTh METOJa JOCTUKEHUS
TOYHOCTH, MPEAYCMOTPEHHOI'O KOHCTPYKTOPOM H, MPU HEOOXOAMMOCTH,
npejiaracTcsa 0oJjiee PKOHOMUYHBIM METOJ C MEpPEepacyeToM JIOMYCKOB.
[IpaBUILHOCTH pacnpenesieHus: JOMyCKOB MO 3BEHBSIM Pa3MEpPHOMN LeNH U
Ha3HAYCHUS MOCAJT0K KOHTPOJIHMPYETCS MPOBEPOUHBIM pacueTom [1].

KonuuectBo 3ajau, pemaeMbiX JIsI OOECIEUEeHHS JTOCTHXKCHUS
3aIaHHOM TOYHOCTH, YCTAHABJIMBAETCSI COBMECTHO C PYKOBOJUTEIEM
MpOEKTA.

B ciyuae, eciiu pazpabaTbIiBaeTCsl TEXHOJIOTHS U3TOTOBJICHUS JIETAJIH,
BBITIOJIHAETCSL ~ aHAJIM3  TEXHUYECKUX  TpeOOBaHUM K  JETallu.
YcranasnuBaercs, KaKue MOBEPXHOCTHU neTanu SBJISIIOTCS
UCIIOJTHUTEJIbHBIMUA, OCHOBHBIMH, BCIOMOTATEIbHBIMU M CBOOOIHBIMHU.
UepTte:xxk pAeTtand M TEXHUYECKUE TPEOOBAHUSL CIIENYEeT KPUTUYECKU
MpOaHaIU3UPOBATh, COMPOBOXKJAsI ATOT aHAJIU3 ICKU3aMHU U pacueTamu
pasmepHoit TouHocTu [1]. Ilpum aHanmuze TEXHUYECKUX TpeOOBaHUM
00s3aTEILHBIM  SIBIIIETCS  aHAJIU3 COOTBETCTBUS WX  OOO3HAYCHUS
crangapram ECKJI uw B  HEOOXOOUMBIX  CiydasX  BHOCATCS
COOTBETCTBYIOIIINE N3MEHEHUS.

6.5.2. AHanu3 u3ienui U aeTajaei Ha TEXHOJIOTMYHOCTD.

AHanu3 KOHCTPYKIMHU M3JCIUN W JAeTajedl Ha TEXHOJIOTHUYHOCTH
IIPOU3BOJNUTCS B COOTBETCTBUU co ctangapramu ECTIIII [2,3].

TexHOIOrMYHOCTh — MOHSATHE KOMIUIEKCHOE. OHO TECHO CBSI3aHO C
00bEMOM BBIITYCKAa W TUIIOM MPOU3BOJICTBA, THUIAXOM OOOpPYJIOBAHUS U
YPOBHEM aBTOMATHU3AlMU, CIIOKHOCTbIO KOHCTPYKIIMM M YPOBHEM €r0
yHUPUKAIUH.

PaznuyHble KpUTEpUU UM METOJUKUA OILEHKH TEXHOJIOTUYHOCTH
W3JIO’KECHBI B YUeOHOM [4] 1 HOpMATUBHO-TEXHUYECKOH auTepaTtype [S].



TexHONOTUYHOCTh  KOHCTPYKIIMM  H3AEHUS  XapaKTepU3yeTcs:
KOJIMYECTBOM  JeTanel, BHUIAMHU COCAUHEHUM, CIOXHOCTBIO HX
3aKPEIUICHUS, KOJIMYECTBOM BEKTOPOB COOPKHU, CIOKHOCTBIO CTPYKTYPHI
U3JIeNUs, METOJIOM JOCTHKEHUSI TOYHOCTH COOPKH U APYTUMHU (PaKTOpaMHu.
KenarenpHbIM sIBIsETCS OlleHKA 0a30BbIX nokazateneid TKU u cpaBHeHUE
uX ¢ (haKTUUYECKHU JOCTUTHYTHIMU B ITPOU3BOJICTBE.

[Ipn HEOOXOIUMOCTH pa3padaThIBAlOTCS PEKOMEHAAIMU 10
YIYUYIICHUIO TEXHOJOTUIHOCTH HU3ACIHS WU JeTallH.

6.5.3. BeiOop Bua 3aroTOBKM M METO/1a € TTOTyYCHHUSI.

[Ipu pelnieHNU JTaHHOTO BOMPOCA UCXOMAT W3 Marepuana JAeTaiu, e
dbopMBbI, pasMepoB W Macchl, 00beMa BBHITTyCKa B TOJ M O00bEeMa CEpHH.
3arotoBka JOKHA OOECHEUUTh MAKCUMAIIBHO BBICOKHI KO3(PHUIIMEHT
WCIIOJIL30BAaHMsS MaTepuana, HO OBITh PAlMOHAIBHON IO CTOUMOCTH IS
JAHHOTO O0BbEMa BBIYCKAa M TEXHOJIOrMYecKkoro mpoiiecca. CymMmapHbie
3aTpaThl HA CTOMMOCTH OOpa0OTKM M 3aroTOBKM JOJDKHBI OBITh
MUHHUMAJIBHBL: (C,, +C,, )—> min.

PexoMeHnayeTcsi pacCMOTPETh JiIBa BapuUaHTa MOJYYEHHS 3arOTOBKHU:
1) Gosiee TOUYHBIN M JAOPOTrOM, HO C MEHBIIUMHU MPHUITYCKAMU W MEHbIICH
TPYJIOEMKOCTBHIO MEXaHUYECKOW 00pabOTKH; 2) MEeHee TOYHBIM U MeHee
JIOPOTOM, HO C OOJIBIIIEH TPYI0EMKOCTBIO 00Pa0OTKH.

B ormenpHBIX ciydasx paccMaTpUBaIOT  I11€J1€CO000pa3HOCTh
PUMEHEHUS TUPEKTUBHBIX 3aroToBOK [1].

OCHOBHBIE  MOJIOKEHHUSI M HE0O0XoAuMoe  HMHOOpPMaAIIMOHHOE
obecnieyeHre 11 OOOCHOBAHHOTO BBIOOpA MCXOJHBIX 3aroTOBOK B
YCIOBHSAX COBPEMEHHOTO MHOTOHOMEHKJIATYPHOT'O  IPOMBIIIICHHOTO
MPOU3BOJICTBA TIpUBEACHBI B [6]. Tam K€ WU3JI0XKEHBI METOIUKU
OOOCHOBaHMSI  pEILICHHWM, TNPUHUMAEMBbIX TpPU BBIOOPE 3ar0TOBOK.
PaccmoTpenbl mpoOiaeMbl aBTOMATHU3alMM BhIOOpA 3arOTOBOK HAa OCHOBE
COBPEMEHHBIX HHGOPMAITMOHHBIX TEXHOJIOTHH.

6.5.4. Be160op 1 000CHOBaHWE TEXHOJOTMYECKUX 0a3

O6ocHoBaHue BBIOOpPA TEXHOJOTMYECKUX 0a3 MPOBOJST B JiBa dTala
[7]. Brauane cocraBistoT rpad CBsA3CH, yCTaHABIMBAIOT B3aUMOCBS3H
MEXIy TOBEPXHOCTSIMH JI€Taldi M BHIOMpAETCSd KOMIUIEKT 0a3 s
00pabOTKM 3aroTOBKM Ha OOJBIIMHCTBE ONEpanui, 00ecrneynBarOIIUX
MoJIy4YeHUE Hanbosiee OTBETCTBEHHBIX pa3MepoB Jetanu. [Ipu BeiOOpe 0a3
YUYUTBHIBAIOT CJEAYIOIIMNE ITPaBUIa:

- BO3MOJKHOCTb COBMEIICHUS KOHCTPYKTOPCKUX U TEXHOJIOTHYECKHUX 0a3;
- TPUHINAN €AWHCTBA 0a3, oOecreynBaloOmuil TPeOyeMyr0 TOYHOCTH

JIeTaJIH;
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- yIoOCTBO JOCTyIla MHCTPYMEHTa B 30HBI 00paOOTKHM ¢ HaWOOJBIIETO
Yuciia CTOPOH C OJIHOTO YCTaHOBA.

3ateM BbIOMparOT Oa3pl s mOepBod omepauuu. Ilpu  sTOM
KelaTeJbHO PacCMOTPETh JBa BapuaHTa Oa3MpOBAaHUS, pPACCUUTATh
MOTPEITHOCTH O00pabOTKM JJIsI KaXJO0TO BapuaHTa W BBIOpAaTh TOT,
KOTOPBIM 00€CIIeunBaET 33 IaHHYI0 TOYHOCTh 00PaOOTKH.

Jlnst kaxkporo srtamna oOpabOTKU BBIOMpAETCS KOMIUIEKT 0a3 u
npejiaraeTca Teopetudeckas cxema 6aszupopanus 1mo ['OCT 21495-91 u
teopertnueckasg cxema ycrtaHoBku 1o ['OCT 3.1107-81. Ilpunsiteie
petieHus: opopPMIISIOTCS B BU/IE TaOJHUIIBI.

6.5.5. Pa3paboTka TEXHOJOTHMYECKOTO MapiipyTa o0OpadOTKH
(coopxm)

Mapuipyr 00pabOTKM  JeTalyd  OmpeAeseTcsl  MPOCTaHOBKOM
pa3MepoB U TpeOOBaHUSIMHU K KadecTBY. BbiOop MeTonoB 00paboTKu
IPOBOJUTCS B  HAMNpPABJICHUH, OOPATHOM XOJy TEXHOJOTHYECKOTO
nporecca. Ha manHoM sTamne pemaroTcs 1B€ OCHOBHBIC 3a/1a4U:

- BBIOOP METOJI0B 00pabOTKU MOBEPXHOCTEH;
- pa3paboTKa TEXHOJOTHYECKOT0 MapIIpyTa 00pabOTKHU JETalu.

[Ipy mocTpoeHHUM TEXHOJOTHYECKOTO MapIlipyTa OIHPAOTCA Ha
MIPUHITUIT TOCTOSHCTBA 0a3 M MPHUHITUIT COBMEIIICHMS 0a3.

Kpowme Toro, npuaepkuBaroTcs cleayomux npasui [8]:

1. Ha nuThIX 3aroToBKax B IEPBYI O4YEpEIb IPOM3BOJIAT CHATHE
HauOOJIBIIIETO TPHUITYCKA C T€X MOBEPXHOCTEH, TAe MOJ00HBIC Ne(EKTHI
Yalie BCEro 0OHAPYKUBAIOTCA U T/I€ OHU HEJOMYCTUMBI. DTO MO3BOJISIET
3a0pakoBaTh WU UCIPABUThH 3arOTOBKY B CaMOM Hadayie ee 00paldoTKH,
HE MPOU3BO/IS M3TUIITHEN MEXaHUYECKO 00padOTKH.

2. U3-3a  BO3MOXHOCTH  TE€pepaclpe/iefieHHs]  OCTaTOYHBIX
HanpsDKCHUH M CBS3aHHBIX C 3THUM jedopmaiuii o0pabOTKy JeTallu
1ejaecoo0pa3Ho HauMHATh C MEHEE TOYHBIX MOBEPXHOCTEH U CHATHUA C
HUX  HauOoJbImIMX MpumyckoB. OO0paboTKky Hamboyiee  TOUHBIX
MOBEPXHOCTEHN MPOU3BOJAT B MOCJIEIHIO OUYepeb.

3.B ycnoBusix cepuiHOrO MPOW3BOACTBA MapHIpyT 00pabOTKH
1eJI€CO00Pa3HO CTPOUTH C YUETOM PACTIONOKEHUSI 000pYAOBaHUS B IIEXE.
DTO TO3BOJIUT COKPATUTH TPAHCIIOPTHBIC MTOTOKH.

Metonbl  00pabOTKM TIOBEPXHOCTEM HA3HAYAIOTCS HWCXOAsd U3
TpeOOBaHUM, TPEABIBISAEMbIX K TOYHOCTH pPa3MEpOB U KadyeCTBY
MOBEPXHOCTEH TOTOBOW JEeTanM, Y4YUThIBAas BHJ 3arOTOBKH H €€
Marepual.
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Jlns ipeaBapuTEILHOTO HAa3HAYEHUSI METOJIa 00pabOTKH OTACIBHBIX
MMOBEPXHOCTEW JIETAI OMUPAIOTCS HA TAHHBIE SKOHOMUYECKON TOYHOCTH
MeToA0B 00paboTku [9].

B pspae ciydaeB mpoBOAAT BBIOOpP ONTUMAJIBHOTO MaplipyTa IO
KPUTEPUSAM ITPOU3BOAUTEIBLHOCTA U SKOHOMUYHOCTH. [Ipn 3TOM cnemyer
CTPEMUTHCSI K MHUHUMYMY KOJIMYECTBA IIEPEXOJ0B II0 KAXKIOW U3
noBepxHocTe. JKematenpbHO, UYTOOBI OJHUM U TEM XK€ METOJ0M
oOpabaThIBajoch OOJbIIEE YUCIO MMOBEPXHOCTEH. ITO IMO3BOJIUT
COKpPaTUTh BpEMs IPOU3BOJICTBA, IMOBBICUTH IPOU3BOJUTEIBHOCTh W
TOYHOCTh 00PaOOTKHU.

[loBeIIEHHE CTCIICHU KOHILICHTPaILUU ornepanui  JIOJDKHO
00OCHOBBIBATHCSI DKOHOMHYECKHU.

BaxHbIM SBISIETCS BONPOC OMNPEACICHHUS YHCIa TEPEeXOJI0B IO
KaXJIO0W W3 TOBEPXHOCTEW. M3BECTHBI W3 MPAKTUKKA PEKOMEHIALMU
pEIIEHUS JaHHOTO BOIIPOCa:

1. IlenecooOpa3Ho MOBBINIATE TOYHOCTH OT OINEpAIlMU K OINepaluyd Ha

1...2 xBamuTeTA.

2. JlomycTUMO YMEHBIIIATh BHICOTY MapaMeTpOB IIEPOXOBATOCTH R,,R, U

Ry B 2...J pas.

3. Tlporecc MOBOJKH MOXKET OBITh SKOHOMHYHBIM TMPU YCIOBHUH CHSITHUS

npumnycka B npeaenax 0,01...0,02 mm.

4. TlpenmecTBYIOMUN ONEpPAIIMOHHBINA JOMYCK JOJDKEH ObITh B 3...4
pasa MEeHbIIIE MPUITyCKa Ha TOCICAYIOIIYIO OMEePaITHIO.

Takum 00pa3oM, KpoMe Ha3HA4YEHUS METOJOB OKOHYATEIbHOU
00pabOTKM BCEX IOBEPXHOCTEH  JAeTalid, Ha3HA4YalOTCSI  METOIbI
MPOMEXKYTOYHOM OOpabOTKM U TOACYUTHIBAIOTCS COOTBETCTBYIOIIHE
OMNEpalMOHHbIC TPUIYCKU U JIOMYCKA Ha OINEpPAIMOHHBIE pa3Mephl.
Pa3paboTka TEXHOJOTMYECKOTO MapiipyTa COOpKH HMEET CBOH
O0COOEHHOCTH.

[Tpu MOCTPOEHUU MapuipyTta cOopku ONpeAeIIsIeTCS
MOCJIEA0BATEIbHOCTh BBIMIOJTHEHUSI TEXHOJOTMYECKUX omnepanuii. Ha
dbopMUpoOBaHUE MaplIpyTa OKAa3bIBAIOT BIIMSHHUE CIEAyIOmME (DAKTOPHI:
KOHCTPYKIIMS, Macca U pa3sMepbl U3AEIUS U €ro COCTABHBIX YacTEe; THUI
MPOU3BOACTBA M IpOrpamMMa BBINyCKa; (DYHKIMOHAJIbHAS B3aUMOCBSI3b
neTaneid W3AeNusl; TOYHOCTh COOPKM U METOJIbl €€ JOCTHKEHUSI; YHUCIIO
MaJIO)KECTKUX W JIETKO MOBpexkaaeMblx getaneil. Ilpu  cOopke
HEB3aMMO3aMEHAEMBIX JeTajeldl U Yy3JIOB Ha IMOCJIEA0BATEIbHOCTh COOPKHU
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OKa3bIBa€T BJIUSHUE HEOOXOAUMOCTh BBITIOJHEHUSI TPUTOHOYHBIX U
PEryJIMPOBOYHBIX PAOOT

Pa3paboTky wMapmipyra MpOBOAAT € YYETOM IIPOBEACHHOTO
pa3MEepHOro aHaliv3a KOHCTPYKIMHU HW3JENHs, BbIOOpA TEXHOJIOTHYECKHUX
0a3 ¥ YCTaHOBJICHUS PAIIMOHAIBHBIX METOJ0B COOPKH.

[TocTpoeHnio cxeMbl COOPKH TPEAIICCTBYET NCJICHHUE W3S 10
YPOBHSM COOPOYHOT'O COCTaBa. DTO MO3BOJISAET BHIIBUTH 0A30BBIC ACTAIH.

OObIyHO B KadecTBe 0a30BOM JeTaidu BbIOMpaeTcs JeTalb Kjacca
«KOPITYC» WJIH «BaJD».

COopka 0OBIYHO HAYMHAETCS C YCTAaHOBKHM 0a30BOM JeTaiu, KOTopas
JOJDKHA 001a7aTh JOCTAaTOYHOM TOYHOCTBIO OTHOCHUTENIBHO TOJIOKEHUS
0a30BBIX U COMPSTAaEMbIX MOBEPXHOCTEW, HEOOXOAUMON YCTOMUYHBOCTBHIO,
KECTKOCTBIO M TIPOYHOCTHIO. [Ipr 3TOM MOKHO 00eCcIieunBaThCs MPABUIIO
MUHHMaJIbHOW CMEHBI 0a3.

[Tonoxxenue 0a30BOM J€TaJM BBIOMpAETCS U3 YCIOBUM yJI00CTBa
cOOpKH 1 JOoCTyTa (B TOM YHCJIE U aBTOMATUYECKOTO 000PYI0BaHMS ).

B mepByro odepenb MOMKHBI yCTaHABIMBATHCA JACTAIM W Y3JIH,
BBITIOJIHSIONIME HauOojiee OTBETCTBEHHbIE (GYHKIUU B wusnenuu. [lpu
HAJIMYMH B U3JCITHHU CBSA3HBIX pa3MEpHBIX IIETei, COOPKY HaUYMHAIOT C TE€X
y3JI0B U JIETaJIeH, KOTOPhIE BXOAAT B OOJIbIIEE YHUCIO Pa3MEPHBIX IICTIEH.

Bo3MOXHO TIOCTpOE€HHE HECKOJIBKMX MapmipyTOB U  BBIOOD
ONTHMAaJIFHOTO.

[TocnenoBatrenbHOCTh OOIIEH UM Y3JIOBOM COOPKHU MPENCTABISIOT B
BUJIE€ TEXHOJIOTUYECKOU CXEMBbI (PUCYHOK 1).

Baszoeas A30enue

epynnaA

Fpynna b
Fpynna B
F'pynnal”

Pucynok 1. Cxema cOopku
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Kaxnaplii 3JeMEHT W3Jeiaus yCIOBHO O00O3Ha4eH Ha  CXEMe
NPSAMOYTOJIbHUKOM, pa3/IeICHHbIM Ha TpU 4YacTu. B BepxHeWl dYacTu

YKa3bIBalOT HAMMEHOBAHUE 3JIEMEHTA, B JIEBOM HWKHEW YaCTH — €ro
WHJIEKC, B MPaBOW HIKHEW YacTU — KOJMYECTBO YCTaHABIMBAEMbIX
neTaje.

WMHIeKchl 3J€MEHTOB COOTBETCTBYIOT HOMEpAaM JETajed W y3J0B Ha
gepTekax U B CreIUDUKAITUIX.

TexHonmornueckue cxeMbl OTpaXalT TOCIEI0BATEILHOCTh COOPKH
uznenus. [locnenoBaTenbHOCTh COOPKH HM300pa)kaeTcss TOPU30HTAIbHON
JUHUEH, TPOXOsIIeH 0T 6a30BOro eMeHTa K coOpaHHOMY m3zaenuio. Ha
CXEMY HAHOCSIT KOMMEHTApHH, MOSICHSIOIMINE XapaKTEP BBIMOIHICMBIX
NEUCTBUH (3ampeccoBaTh, KOHTPOJIUPOBATH MOMEHT 3aTSXKKU U T.11.).

TexHonornueckune CXEMBI cOOpKH 17631 (S11407 OTpaXKAIoT
MOCJIEIOBATENIbHOCTh  BBINMOJIHEHUS COOpKM y3710B U uzaenuid. I[lpu
COCTAaBJICHUM CXEMbl OOIIEN WM Y3JI0BOM COOpPKH OOECIEeUMBAETCS HUX
HE00XouMas B3aMMOCBS3b U CTBIKOBKa JIpyr ¢ apyroMm. Cxema cOOpku
SABJISIETCSA OCHOBOU U1t JNaJbHEUIIETO TE€XHOJIOTHYECKOTO
MTPOCKTUPOBAHHS.

6.6.6. PazpaboTka TEXHOJOTUUECKUX ONepaLIHii

N cxoaubpIMU TaHHBIMUY 7151 pa3pabOTKU ONepaliuil SIBIISIFOTCS:

1 — paGouwnii yepTex, ONMpeaCAIOMMNN MaTepral 1eTaiu, KOHCTPYKITUIO
U pa3MepBHl;

2 — TEXHUYECKHE YCIIOBHS HA M3TOTOBJICHUE JIETAU, XapaKTEPU3YIOIIHE
TOYHOCTh pPa3MEpPOB M KauyeCTBO TMOBEPXHOCTEH, a Takke JoObIe
TpeOoBaHusi  (TBEPJAOCTh, CTPYKTypa, TepMuueckas  o0paboTka,
OaJlaHCUPOBKA, OATOHKA 10 BECY);

3 — ToJI0Bas MporpaMma BhIycKa (IIpeAnoiaraeMblil IEPUO/I BHIITYCKA).

[Ipy mpoekTHpOBaHWH IMPOLECCOB Ui CYIIECTBYIOLIMX HPOHU3BOJICTB,
KpOME TOro, HEOOXOJMMO pacmojiaraTb CBEICHUSIMU O HaJIUYUU
000py/IOBaHMS, TEXHOJIOTMYECKONM OCHACTKH, CBOOOAHBIX IUIOMIAASX U
JIPYTUX YCIOBUSIX TPOU3BO/JICTBA.

Kpome TOro, mpu mpoeKTUPOBAHUHU HCMOJB3YIOTCS: CIPABOYHBIE U
HOpPMAaTUBHBIE  MaTepuaibl; KaTaJord  Oo0OpyJdOBaHMs;  alIbOOMBI
MPUCIIOCOOIEHUM; KaTaJOTH HAa PEXYIIUA U MEPUTEIIbHBI MHCTPYMEHT;
HOPMAaTHBBI MO PACYETy NPUNYCKOB M PEXKUMOB PE3AHUS U JIPYrUe
MaTepHaIbl.

B ocHOBY pa3pabOTKu TEXHOJIOTMYECKUX MPOLIECCOB 3aKIAAbIBAIOTCS
JIBA OCHOBHBIX TMPUHIMIIA: TEXHUYECKHUM H OKOHOMHUYECKHU. B
COOTBETCTBUM € TEXHUYECKUM MPUHIUIIOM CIIPOEKTUPOBAHHBIN
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TEXMPOLECC JIOJKEH IMOJHOCTBIO OOECHEYHUTh BBIIOJIHEHHE BCEX
TpeOOBaHU pabOUYero yepTeka U TEXHUUECKUX YCIOBUM HA N3rOTOBIICHUE
JETaJN.

Pa3paboTka TEXHOJIOTHYECKUX OMepaIiii BKIIOYAET:

- IOCTPOEHUE CTPYKTYPHI ONEPALUH;

- BEIOOP 000pY/I0BaHUS;

- BBIOOP CXeMbI 0a3UpPOBAHUS;

- pacyeT U Ha3HAuYCHHUE MPUITYCKOB;

- pa3MEpPHBIN aHAIN3 TEXHOJOTMYECKUX MTPOLIECCOB;

- BBIOOpP MHCTPYMEHTa, €ro Marepualia U TEXHOJIOTMYECKOM OCHACTKH
(mpu HEOOXOJUMOCTU UX MIPOCKTUPOBAHUE);

- pacueT peKUMOB 00pabOTKH (MM Ha3HAYCHHUE);

- BBIOOp CpPEJICTB U3MEPEHUS,

- HOpPMUPOBAHUE ONEpaluii 1 Ha3HAYEHUE pa3psaa padouux.

PanyoHanbHOE TOCTPOEHUE ONEpali, BEIOOP €€ CTPYKTYPhl 3aBUCHUT
OT TUINA U OPTaHU3aLMOHHOW (DOPMBI MPOU3BOACTBA U TECHO CBSA3AHBI C
BBIOOPOM 000PYAOBAHUS.

ITpu BBIOODE TE€XHOJIOTUYECKOTO 000pyAOBaHUS HAJI0
pykoBoacTBoBatbcs cranaapramu ECTIIII (rpynma 3), cipaBoYHUKaMU U
Karajoramu obopymoBanus [11],a Takke HCIIOIB30BaTh HHPOPMAITMOHHO-
IIOMCKOBYIO CHCTEeMY Verycat, MMEIOIIYIOCA B KOMIIBIOTEPHOM KJlacce
Kadephl.

B OTZI€JIbHBIX ciIyqasx BBITIOJIHSIETCS NPOEKTUPOBAHUE
HECTAaHJIAPTHOTO  TEXHOJOTMYeckoro obOopynoBanus [12]. Otamnsl
IPOEKTUPOBAHUS MPE/ICTABICHBI B Ta0muLe 1.

Tabauma 1 DTansl IPOSKTUPOBAHUS U BBIMOIHICMBIC pacueTs [12].

Ortan Brinonnsiemas padora BrimonmHsiembie pacyeTsl
3asiBKa Ha AHanu3 BO3MOKHOCTEN TexHonornueckue
IPOEKTUPOBAHKE | BHIMOJHEHUS TPEOOBaHUM K MPUKUIKH.
Ka4ueCTBY M3IECIUN U OpuEeHTHUPOBOYHBIE
MpOrpaMMe BBIITYCKA, pacyeThl BO3MOXKHBIX
AKOHOMHUYECKOUN TOKa3aTeseu
3¢ PeKTUBHOCTH MIPOU3BOAUTEILHOCTH H
a(pbeKkTUBHOCTH

15
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ITo100p TEXHOJIOTHYECKHUX

PacueTsl oxxumaemon

TEXHUYECKHUE METOJOB M pa3paboTka | TOUHOCTHU U JUIUTEIBHOCTH
MPEI0KECHUS BApUAHTOB MApPLIPYTOB | 0OpabOTKH MO BapuaHTaM
00pabOTKH U COOPKHU. C YYETOM COBMEIIICHUS
dopmupyromue ornepanuil. Y KpyImHEHHbIE
COBOKYITHOCTH pacyeThbl 0)KUIAEMbIX
CTPYKTYPHO- ToKa3areyieu
KOMIIOHOBOYHBIX MIPOU3BOAUTEILHOCTH U
BAPUAHTOB MTOCTPOECHUS SKOHOMUYECKOU
cuctembl MaiuH. Beidop 3 PEKTUBHOCTH TTO
OTNTUMAJILHOTO BapHaHTa CpaBHHBAEMbIM
MOCTPOEHUS CUCTEMBbI BapuaHTtaMm. PacueT u
MalIlliH BBIOOP ONTUMAJIBLHOTO
BapHUaHTa
DCKU3HBIN Pa3pabotka PacueTnl kMHEMaTHUECKUX
MPOEKT KMHEMAaTUYECKUX CXEM, | M MTHEBMOTHAPABINYECKUX
MTHEBMOTUAPABIAYECKUX cxem. Pacuet u Bb16Op
cxeM u Jp. Beibop tuna MapaMeTPOB CUCTEMBI
CUCTEMBI U pa3paboTKa yIIpaBIICHUS
OJIOK-CXEMBI YIIPABJICHUS
Texnuueckuid | Pa3paboTka HHCTpYMEHTA, Cuinosele,

MPOEKT MPUCIIOCOOICHUI, KUHEMAaTUYECKHUE,
MEXaHUYECKHX YCTPOUCTB MIPOYHOCTHBIE,
yIpaBJICHUS! OOIIUX BUJIOB JTMHAMUYECKUE,

MalIllH, TPAHCIIOPTHO- TUJPaBINYECKHUE,
3arpy304YHOU CHCTEMBI, ANEKTPOTEXHUUECKUE
MJIAHUPOBKU pacueThbl

Pabounii nmpoekT

JleTanupoBka COOPOUHBIX
equaull..CocTaBieHue
BEJIOMOCTH MOKYITHBIX
u3aenuid. PazpaboTka

MapUIPyTHOU TEXHOJIOTHUHU.

Pacuersl pazMepHbIX
nemnei. Pacuet
TEXHOJOTUYECKUX CHII U
BPEMEHU. Y TOUHECHHBIC
pacyETHI OKUIAEMOU

Pa3paboTka maciopTHOM MPOU3BOAUTEILHOCTH,
JOKYMEHTAIMU OLICHKA HaJIC’)KHOCTH B padboTe U
OKHIaEMBIX TEXHUKO- 0XKUJaeMOM
SKOHOMHUYECKHUX SKOHOMHUYECKOU
MOKazaTesen 3 PeKTUBHOCTH
Hzrorosnenue u | H3rorosieHue gerajei. YTouHEeHHE CTOUMOCTHU
cobopka VY3noBas u obmas coopka 00BbEKTa
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Ouenka u IIpoBepka y3710B Ha O6paboTka pe3yIbTaToB
MpHUeMKa r€OMETPHUUYECKYIO0 TOYHOCTh | TIPOBEPOK, CPABHEHHE C
Y )KECTKOCT. TpeOOBAHUSIMH.
[IpuemocnaTouHbie O6paboTka u 00001IEHNE
WCTIBITAHUS MAIIMH PE3YJIbTaTOB UCIIBITAHUH.
M3TOTOBHUTEIS 110 KAYeCTBY Pacder dakTnueckux
W3/ICIHN 1 HaJIe)KHOCTH ToKa3aTesei KauecTBa
ITpuemocaarounsie WU30CInMN,
WCITBITAHMS y 3aKa34MKa 10 | IMPOU3BOAUTEILHOCTH H
Ka4eCTBY M3CIHH, HaJCKHOCTH MX B padoTe,
HaACKHOCTU U CPaBHCHHUC UX C
MIPOM3BOIUTEIHLHOCTH. TpeOyeMBIMH

Cnenudukoil pacyeToB NMpU MPOECKTUPOBAHUU ABTOMATHU3UPOBAHHOTO
o0OpyJlOBaHMS  SIBJISIETCA ~ OLIEHKA  BApUAHTOB IO  KPUTEPHIM
IPOU3BOJUTEIBLHOCTH, HAJEKHOCTH U 3KOHOMUYECKOW 3(P(PEKTUBHOCTH.
Haubonee 3HauMMbIM  SBJISIETCSA  BOMNPOC  MPABWIBHOIO  BbIOOpa
IMIPUHLIMUITHAIBHON CXEMbl POEKTUPYEMOW MallnHbI-aBTOMaTa. [Ipu 3Tom
HEOOXOJUMO PpPAacCMOTPETh BCE BO3MOXHbIE BapuaHTsl [Ipouenypy
dbopMupOBaHUs BapUAHTOB I1I€JIECOOOPA3HO  BBINOJHATH B  TaKOH
IIOCJIEI0BATEILHOCTH
1.CocraBnenue nepeyHst OTIMYMTEIBHBIX ITPU3HAKOB, XAPAKTEPU3YIOIINX
JAHHBIA OOBEKT.
2.01eHKa BO3MOXKHBIX YHCJICHHBIX 3HAYEHUW WA OTIIMYUU IO KAXKIOMY
U3 IIPU3HAKOB KAYECTBEHHO U KOJIMYECTBEHHO.

3. OneHka COBMECTHUMOCTHM YaCTHBIX PENIEHUH 1O  OTACIbHBIM
OTJIMYUTEIbHBIM [IPU3HAKAM.

B nanpHelieM W3 BCEro MHOXKECTBAa C(HOPMUPOBAHHBIX PELICHUN
JIOJ’KEH OBITh BEIOpAH ONTUMAJIbHBIA BapHaHT.

[Ipu popMupoBaHuU TOJIA PEHICHUM 1eneco00pa3HO HMCIOJb30BaTh
Mopdosioruyeckyro  matpuiyy. Ilouck  BapuaHTOB  MOXKET  OBITh
OCYIIECTBJIEH HA OCHOBE MOAYJBHOU Teopuu. IIpumep cereBoii MaTpuilbl
cOOpPOYHBIX TEXHOJOTUN MOKa3aH Ha PUCYHKE 2.
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Pucynok 2. CereBas Mopdosiorndyeckas MaTpuiia COOPOYHBIX TEXHOJIOTHI
18
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Bo3MoxHBIE TpU3HAKM W 3HAYCHUA [PU3HAKOB CETEBOM
MOP(}OJIOrHYeCKOM MaTPUIIbI
A—MOyJIb COCIUHEHHUS: IUIUHAPUYECKOE, KOHUYECKOE, <JIACTOYKUH
XBOCT», P€3b00BO€ MIIMHAPUYECKOE, IIMOHOYHOE, ITH(T, Cpe3aHHbIN
MTUQT, IIITOHA HA KOHWYECKOW MOBEPXHOCTH, IIAPOBOE COCUHEHUE.
Koopaunara B - 0XBaTbIBa€MOCTh
B1 - oxBaTbiBaeMasi Ha OXBATHIBAIOIIYIO TOBEPXHOCTH,
B2 - oxBaThIBaro1ias Ha OXBaTbIBAEMYIO MOBEPXHOCTb.
Koopaunara C - mpocTpaHCTBEHHOE MOJI0KEHNE OCH COOPKHU:
C1 - BepTuKanbpHOE,
C2 - ropu30oHTaIbHOE, HAKJIOHHOE.
Koopaunara D - nonoxxenue nientpa tsokectu (L[T):
D1 - IIT B BeIIIC 0230BOM JICTAIIH,
D2 - IIT amxke 6a30BOM aeTanm.
Koopaunara E - BpalieHue noaBu>KHOU JAETAJIN:
El - Bpamenus Her,
E2 - BpamieHue ecTb.
Koopaunara F - BUibl BHEIIHETO BO3ICUCTBUS:
F1 - rpaBuTaninoHHOE MOJIE,
F2 - MaruuTHOE 10JIE,
F3 - ayleKTpOoMarHuTHOE 1OJIE,
F4 - none cTpyit (ra30BbIX, KUJKOCTHBIX),
FS - mone ynpyrux cui,
F6 - xomOuHALMS TTOJICH.
Koopaunara G - perynupoBanue LIT:
Gl —perynupoBaHus HET,
G2 —peryaupoBaHUs €CTh.
Koopaunara H - JluHaMU4YHOCTB:
H1- manoxxenus koinecOaHUN HET,
H2- xonebanus HaI0KECHBI.
Koopaunara I - Buz cxBara:
|1 - MaHTOBEIN CXBAT,
|2 - MarHuTHEBIN,
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|3 - 3IeKTpOMAarHUTHBIH,

|4 - ppryaKHBIN.

Koopaunara K - nepegaya s3HEpTUu U yIpaBISIONIUX CUTHAIIOB
Ha yCTPOMCTBA (CXBAT, MEXaHU3M

nepemenieHus LT, moayine BpamieHus, CACTEMY YIIPABICHUS):
K1 - nepenauu sHepruu HET,

K2 - KOHTaKTHBIH,

K3 - 6eCKOHTaKTHBIH,

K4 - na 6opty kommekra [1/ITO.

Martpuiia 1o3BoJsSI€T peliaTh 3ajady TeHepalrud HEeOOXOIUMOTO
BapHUaHTa. 3aaBIINCh JIFOOON KOMOMHAIMEeW B 0003HAYCHHUSIX KOOPAUHAT,
paciiu@poBBIBAIOT €€ BEPOAIBbHO, MOJy4dash OMHCAHUE YCTPONCTBA WIIU
crioco0a.

Hanpumep, koMOuHALIMS:

Al1B1C1D1E1F1G2H2I3KA4

COOTBETCTBYEeT cmocol0y cOopku ¢ peryaupoBannem LT (G2),
HajoxeHueMm konebanuit (H2), anexrpomarautHeiM cxBatoM (I3), 6ok
yrnpasiienust Ha 0opty komriuiekta [TJII1O (K4).

BB100p MHCTPYMEHTA OCYIIECTBIISIIOT IO JOCTYITHBIM KatajgoraM [13-
15], nubo pa3pabarbiBaeTCs 3a/laHUE HA TPOCKTUPOBAHNE HECTAHIAPTHOTO
WHCTPYMEHTA.

PacueT omepanOHHBIX MPHUITYCKOB M Pa3MEPOB OCYIIECTBISIOT IS
2...3 HanboJiee OTBETCTBEHHBIX MTOBEPXHOCTEH MO METOIUKE, U3JI0KECHHOMN
B [16]. Ilo pe3yapraTam pacdeTra YTOYHSIIOT pPa3Mepbl 3aroOTOBKHU.
Pe3ynbTaThl CBOJAT B TAOIUILY.

Ha omnepanuu, 1o KOTOpbIM pa3paldaThIBalOT TEXHOJOTHYECKUE
HaJaJKW, BBINOJHIIOT PAacyeT pEXKUMOB pPE3aHUs MO METOJIUKE,
U3J10’keHHOM B [17].

[Ipy BBIMOTHEHUH IUIUIOMHBIX TPOEKTOB IO TEXHOJIOTMH COOPKHU
TaK)Ke BBIITOJIHAIOT pacueT TEXHOJIOTHUSCKUX pexrmoB [18,19].

B  oTaenpHBIX chaydasix MOXET IPOBOJUTHCS  ONTUMHU3AIUSA
TE€XHOJOTHYECKHX PEKUMOB IO TEXHUKO-DKOHOMHYECKHUM KPUTEPHSIM.

Ha ocHOBE BBINOJHEHUS pPACUYETOB IMPUHUMAETCS PEUIEHUE O
YUCJIOBBIX  3HAUCHUSX  PEXKUMOB  PE3aHUS, HUHCTPYMEHTAIbHBIX
MaTE€pHUAJIOB, NOKPBITUAX HA HHCTPYMEHTE U T.]I.

Jlna omHOW W3 oOmnepanui, BBINOJHAEMBIX Ha craHkax c¢ YIIY,
BBITIOJIHAETCS  pa3paboTka ymOpaBisiionied mporpammel. B cimydae
OPUMEHEHHUS] B TEXHOJOTHMYECKON CHUCTEME MPOMBIILUICHHBIX pPOOOTOB
BO3MOHO COCTaBJICHUE AHAJIOTUYHOMW YIIPABIISIOIIECH ITPOTPAMMBI.
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3aKJIIOYUTENBLHBIM BOIIPOCOM JIAaHHOTO ATalla SIBJISIETCS] OMPEACICHUE
BPEMEHHU  BBINOJHEHUHM TEXHOJOTHYECKMX omepanuii. B cmydae
MPUMEHEHUSI YHHUBEPCAILHOTO OOOPYJAOBAHUSI MOJIB3YIOTCSI METOJUKOMN
[20]. B cnydae mpuMeHEHHST aBTOMATHYECKOTO W POOOTH3UPOBAHHOTO
o0OpydOBaHMSI BpPEMS  BBIMOJHEHHUS  OIEpallUM  OMNPEACISIOT  II0
ruKsIorpamMme [21].

6.5.7. Onpenenenue rogoBoi NOTPEOHOCTH B 00OPYI0BAHUU

Mertoauka pacyeTa 3aBUCUT OT THIIA MPOM3BOICTBA!

- IOTOYHOE MPOU3BO/ICTBO;
- HEIIOTOYHOE;
- IEPEMEHHO-TIOTOYHOE.

Mertonuku pacueTa KOJMYECTBA OCHOBHOIO TEXHOJIOTHYECKOTO
00opya0OBaHUS IPHUBEACHBI B [22].

B ycioBusix cepuifHOro U HEMOTOYHOTO MPOU3BOJICTBA, KaK MPABUIIO,
KOJIMYECTBO OOOpPYZOBaHUS OMPEICISAIOT 10 MPUBEACHHOW MpOorpaMmme
BBIITYCKA C YYETOM MacChl U3JIEIHUs, CEPUINHOCTHU U CIOKHOCTH.

Metoa npoeKTUpOBaHUS MO TOYHOM MporpaMme MpeaycMaTpUBaeT
pa3pabOTKy MOJAPOOHBIX TEXHOJOTMYECKUX MPOIECCOB OOpPadOTKU WIIH
COOpKH C TEXHHMYECKMM HOPMHPOBAHUEM Ha BCE JIETAJIM WU COOPOYHBIE
CAUHUIIBI. DTOT METOJ MPUMEHSAIOT ISl MPOCKTUPOBAHUSA YYACTKOB U
LEXOB KPYMMTHOCEPUHUHOTO U MACCOBOT'O MTPOU3BOCTRA.

Metoa mpoeKTUpOBaHUS MO YCIOBHON IporpaMme OJIM30K K METOIY
MPOEKTUPOBAHUSI IO IPUBEICHHOM ITporpaMme, ¢ TOM JIUIIb Pa3HULIEH, UTO
U3JIeNINe-TIPEACTABUTEND SBJISETCS YCJIOBHBIM. [0 yCcIOBHOMY W3J€NUIO
OMPEACISIETCA TPYJOEMKOCTh OOpaOOTKM UM COOpPKH,  BBIMOJHSIOTCS
pacueThl KOJIMueCcTBa 000pY/I0BaHUS.

6.5.8. PacueT TOYHOCTH TEXHOJOTHYECKOTO IIpoIiecca

B mporecce u3rotroBiaeHus AeTalieil U COOPKH H3ACIUN JEUCTBYIOT
MHOTOYHUCJIEHHbIE dakTopHI, BBI3BIBAIOIINE r€OMETPUUYECKHUE
MOTPEIIHOCTH, KOTOPhIE OKAa3bIBAIOT BIMSHHE Ha KadecTBO. [loHmmanue
3aKOHOMEpPHOCTEH (opMUpOBaHUS IOTPEITHOCTEH 00padOTKH U COOpPKHU
MO3BOJIIET MHWHUMHU3UPOBATh MX BIUSHUE TNPU MOPOCKTUPOBAHUU
TEXHOJIOTHH, a TAKKE B IPOU3BOJICTRBE.

O (DHEeKTUBHBIM UHCTPYMEHTOM aHaIN3a SIBJISIOTCS pPa3MEpHbIC IEMU
[23]. 3amadeil TeXHOJOra SBJISETCS BBIABICHHE W PACUYET Pa3MEPHBIX
IeTIeH, BOBHUKAIOIINX HAa TEXHOJOTHYECKUX MO3UIIUAX MTPH M3TOTOBJICHUM.

B oTnenbHBIX ciy4asix BBINOJHSAIOT MOCTPOCHUE MPOCTPAHCTBEHHBIX
pa3MEPHBIX LIETICH.
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bonbmrie BO3MOXKHOCTH 11 NPOBEACHUS TOYHOCTHBIX PACUYETOB
OTKPBIBAET MPUMEHECHUE METO/Ia MATEMATUYECKOTO MOJICTTUPOBAHHS.

Bce Oombiiee npuMeHEHHE B MPOMBIINUICHHOM IpPaKTUKE HaXOJUT
IKCIIEPUMEHTATBHO-CTATUCTUYECKUI ~ METOJ  OOECIeueHHMs  KadecTBa
MOBEPXHOCTH  JI€TAJle  MAalllMH, OCHOBAaHHbIM Ha  IIPOBEICHUHU
AKCIIEPUMEHTAIBHBIX HCCJICIOBAHUN OIBITHBIX 3arOTOBOK W OIICHKE HX
MapaMeTpoOB KayecTBAa M HKCIUIyaTallHOHHBIX MOKa3aTeJeld Ha OCHOBE
UCHIbITaHMH [24].

IIpy w3roToBJICHMM J€Tajel MaIlWH 3aroTOBKHU MPEBPAIIAIOTCS B
JeTany MpU peaiu3aluu TexmporieccoB. Takum o0pa3oM, COBOKYITHOCTH
CBOMCTB, TOKAa3aTeJIEd MW TNOTrPEIIHOCTEN, ONPEACISIONNX KayeCTBO
nerane, B obumeM Buae (GOpPMUPYIOTCS B XOJE€ MX HM3rOTOBICHHS. B
HACTOAIIEE BpPEeMs OCO3HAHO, 4YTO (DOPMHUPOBAHUE TEXHOJIOTUUECKUX
MPOIIECCOB  JIOJDKHO  MNPOBOJAUTHCA HA OCHOBE 3aKOHOMEPHOCTEWU
TEXHOJOTUYECKOTO HacjeaoBanus [25].

6.6. Hayuno-uccnemnoBarenbckasi 4acTh

JlanHbplii pazgen sBiuseTcs oOs3arenbHor udacteio BKP. Hayuno-
HCCJIEIOBATENIbCKAsT YacTh JUILUIOMA JIOJDKHA COJEpKaTh CJCAYIOIIYIO
CTPYKTYDPY-

- [TocTanoBka 3aj1auM UCCIeJOBAHUN.

-O030p HU3BECTHBIX METOJAOB M TEXHMYECKUX PEIICHUNA IOCTABICHHOMN
3a7a4u.

-Br10op MeToa penieHusl.

-BrimoHeHne HEOOXOAUMBIX PAcUeTOB, IIPOBEICHHUE IKCIIEPUMEHTATbLHBIX
HCCJICI0BAaHUM, KOMIIBIOTEPHOE MOJCIMPOBAHKE.

[Ipumeuanue. KoHKpeTHBIMI TiepeuyeHb PabOT  BBIMOJHSAETCS MO
COIJIACOBAHUIO C PYKOBOJAUTEIIEM JIUINIOMHOI'O MPOCKTUPOBAHMUSL.
-O0cyXIeHue MOJyYeHHBIX Pe3yIbTaTOB.

-Mcnonb3oBanue MOJTYYEHHBIX pPE3yIBTATOB B TUTITIOMHOM
MPOCKTUPOBAHUMU.

JlanHass 9acTh JOJKHA OPTraHUYHO HHTETPUPOBATHCS B CTPYKTYPY
paboTHI.

B xauecTBe TeMaTUKU peIaratoTcsi BO3MOXKHBIE BAPUAHTHI:
- OIIPEJICIIEHUE ONTUMAIBHOTO YPOBHs aBToMaru3zanuu TII;
- BBIOOP MPUHIIUIIUATIBLHON CXEMbl aBTOMAaTUYECKOM JIMHUM WJIA aBTOMaTa
(HECTaHIapTHOTO TEXHOJIOTUUECKOTO0 000PYIOBaHUA);
- pa3pabOTKa METOJOB TMOBBIIMICHUS THUOKOCTHU, MPOU3BOJAUTEIBLHOCTA U
HaJIC)KHOCTH 000PYyI0BAHNS;
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- pa3paboTka U MPUMEHEHHE CPEACTB TUATHOCTUKHU TEXHOJOTHUECKOTO
000pyI0BaHUS U UHCTPYMEHTA;

- pa3paboTKa 3arpy304HbIX, MAHUMYJHUPYIOMUX W OPUEHTUPYIOUTUX
CUCTEM;

- BbIOOp HEOOXOJIMMOIrO THUMAXa U HOMEHKJIaTypbl ctaHkoB ¢ YIIY wu
00padaThIBaIOINX LIEHTPOB;

- MPOTPaMMHUPOBAHNE TEXHOJIOTHISCKOTO0 000PYI0BAHHUS;

- MOJISTTUPOBaHNE PAOOTHI TEXHOJOTHYECKON CUCTEMBI

-ONTUMM3ALMAS  TEXHOJIOTHYECKUX PEXKUMOB pabOThI MO TEXHHUKO-
YKOHOMUYECKUM IIPU3HAKAM;

-MCCJICIOBAaHHE paboTOCIIOCOOHOCTH aBTOMAaTU3UPOBAHHOTO
TEXHOJIOTHYECKOT0 000pyI0BaHNUS;

- TpPUMEHEHHWE TPHHIIUIIOB ITOTOYHO-MACCOBOTO IPOM3BOJCTBA IPH
cepuiiHoi 00paboTKe U COOpKeE;

- BBIOOp ONTHMMAJILHOTO O0bEMa MapTUU MPHU MHOTOHOMEHKJIATYPHOM
IIPOM3BO/ICTBE;

- o0OecrieyeHrne TEXHOJIOTUYHOCTH W3JCIHH B aBTOMaTH3UPOBAHHOM
IIPOU3BO/ICTBE;

- CCIICJIOBaHKE PEKOH(PUTYPHUPYEMBIX TEXHOJIOTHUSCKUX CHUCTEM;
-IUCTAaHITMOHHOE YIIPaBIICHHE 000PYI0BAHHUEM;

- UHTEJJIEKTYaJIbHbIE TTPOMBIIIJIEHHBIE POOOTHI U POOOTHI C aanTaIuel;

- HCIIOJIb30BaHHWE PA3IUYHBIX (PU3UKO-TEXHUYECKUX dA(PPEeKToB mpHu
00paboTKe U COOpKE;

-MPUMEHEHNE TEHETUYECKUX aJITOPUTMOB B TEXHOJIOTHUECKUX CUCTEMAX;

- TpPUMEHCHHE JIA3ePHBIX CHCTEM HW3MEPEHUH B  COBPEMEHHOM
000py0BaHUY;

- TEXHOJIOTUU YIIPABIICHUS] TEXHOJOTHYECKUM O0OpYJIOBAaHUEM Ha OCHOBE
HNuTepHera.

B wuccinemoBarenbCkOW 4YacTH  AUINIOMHOTO  IMPOEKTa  MOTYT
paccMaTpuBaThCA U JPYrye BOIMPOCHI, JIekKaIIue B MPEIMETHONH 00JIacTH
CHEIUATBLHOCTH.

Pe3ynbTarhl SKCIEpUMEHTANBHBIX HCCIAEAOBAHUN OGOPMIISIOTCS B
BUJIe rpadMKOB, IMarpaMm, TadauIl, GoTo, OCHHILIOTPaMM, SMIUPUIECKUX
3aBUCUMOCTEeH. B TOpwiokeHWM  MPEACTaBISIOTCS  MPOTOKOJBI
HKCIIEPUMEHTOB.

6.7. CnenuanbHble CPeICTBA TEXHOJIOTUUYECKOTO OCHAIICHUSI.
Pa3paboTka cnenuaibHBIX CPEJICTB TEXHOJIOTHYECKOTO OCHAIICHUS
(CTO) saBasiercs 00s13aT€NbHOM YaCThIO KaXJOW BBIMTYCKHOM pPaOOTHI.
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Texunueckue TpeOOBaHMSI yCTAHABIMBAIOTCA 3aJaHUEM Ha BBITYCKHYIO
paboty. KoHcTpyKkimu Bcex pa3pabOTOK JOJDKHBI OBITh MPOTPECCUBHBIMU,
TE€XHOJIOTUYHBIMM, HAJEKHBIMU B 3KCIUTyaTalud M SKOHOMHYHBIMU. B
psae cinydaeB 3PpGHEeKTUBEH MOYIbHBIN MOIX0/ K TPOCKTUPOBAHUIO.

K CpeacTBam TE€XHOJIOTHYECKOTO OCHAIIEHUS OTHOCSIT
TEXHOJIOTHYECKOE OOOPY/IOBAHUE, OCHACTKY, CPEJACTBA MEXaHM3aLUUHU U
aBTOMAaTH3alM1 MTPOU3BOICTBEHHBIX MPOIECCOB.

Ha nanHoM »sTane BBIMOIHSIOTCS CIEAYIOIINE paOOThI:

-pa3paboTKa TEXHUYECKOTO 3aJaHusl Ha MPOECKTUPOBAHUE HECTAHAAPTHOTO
000py0BaHMUS;

- IPOEKTUPOBAHUE CHEHUATBHONU TEXHOJIOTUYECKON OCHACTKH;

- BBIOOP YHHUBEPCAIBHOTO OCHAILICHUS;

- npoektupoBanue u Bbioop CTO nporeccoB KOHTPOIS;

- TPOEKTUPOBAHME U BBIOOP BCIOMOraTeIbHOM TEXHOJOTMYECKOM
OCHACTKH;

ITIpu TIII, xkak 0OpaBuiIO, NOPOCKTUPYIOT HECTAHIAPTHYIO
TEXHOJIOTUYECKYI0 OCHACTKYy, CpPEACTBa MEXaHW3allMM W aBTOMAaTH3alUU
IIPOU3BOJICTBEHHBIX MTPOIIECCOB.

Br16op CTO ocyiiecTBisieTcs: B ClEAYIOLIEH MOCIEA0BATEIbHOCTH:
-onpenensatot TouHoe Hazpanue CTO. [{ns o6opyaoBaHus — rpynmny  THII;
-(opMupyI0T OCHOBHBIE TpeboBaHus (K04 norcka) Kk uckomomy CTO;
-BBINOJIHSAIOT TOUCK B COOTBETCTBUU C TPEOOBAHUSAMHU (KJIFOUOM MOUCKA);

- oopMIIAIOT 3aKa3 Ha nmpuodpeTenue nmogoopanHoro CTO.

HcxonHble TaHHBIE IS IOMCKA COJIEPKATCA B TEXHUUECKOM 3aJaHUU
Ha CTO. Ilpu noucke, Kak NpaBujIo, MPOBOASIT CPAaBHEHUE BAPUAHTOB U
BBIOOp HAWJTyUIlIETO BApUAHTA.

Bob160p 060pynoBanus NpoBOAAT MO TJIABHOMY MapaMeTpy, TO €CTh B
HAauOOJIbIIEH CTENMEHW COOTBETCTBYIOIIUA €ro  (PyHKIHOHAIBHOMY
HA3HAYECHUIO U TEXHUYECKUM BO3MOKHOCTSIM.

Bb100p TEXHOJOTHYECKONW OCHACTKU OCYIIECTBIISETCS B CIEAYIOIIEH
MOCJIEI0BATEIIbHOCTH
-[IPOBEECHUE aHanmvsa XapaKTEPUCTHUK, TE€XHOJOTHYECKHUX
OpraHU3allMOHHBIX YCJIOBHM M3rOTOBJIEHHS (cXxema Oa3upoBaHUs U
3aKpEIUIeHUs, BUJ TEXHOJIOTMYECKOW OMepalvu, Oprann3alroHHas (hopma
pouecca U3roTOBJIEHUS U T.1I.);

- TPYNIIUPOBAHUE TEXHOJOTHYECKHUX ONEPALN;
- orpeziesieHre TpeOOBaHUM K TEXHOJIOTUYECKOW OCHACTKE;
- BBIOOP KOHCTPYKIIMM OCHACTKH.
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[Ipu BBIOOpE TEXHOJIOTHMYECKOW OCHACTKH IIUPOKO HCIOIB3YIOT
albOOMBl ~ TUINOBBIX  KOHCTPYKLIMH,  Karajord,  I[acrnopra  Ha
TEXHOJIOTUYECKOE 000PYIOBaHUE, METOIMUYECKUE MAaTEPUAJIbI.

Peanuzanusa Ha NPOU3BOJCTBE TEXHOJOTUYECKOTO KOHTPOIS U
yhnpaBlieHUus TpeOyeT COo3[JaHus ClieluaIbHbIX cpeacTB. K HUM oTHOcATCA
OpuOOpbl  AKTUBHOTO  KOHTPOJIS, pa3iIU4HbIe JaTYUKHA, CPEACTBA
JTUArHOCTUKA  TEXHOJOTUYECKOro OOOpYyIOBaHUSI W  HUHCTPYMEHTA,
HKCTIEPTHHIE CHUCTEMbI MOMCKA HEUCIPABHOCTEH, KOHTPOJUIEPHI, CUCTEMBI
yHpaBieHUA U T.J.

B xome BbimonHEeHWs (QYHKIIMA KOHTPOJS W yIPaBICHUU
TEXHOJIOTUYECKUM MPOLIECCOM pa3pabaThIBAIOT U BHEAPSIIOT MEPOIIPUATHSA,
o0€ecleunBarolie  YCTPAHEHHE  JI€CTAOWIM3UPYIOLIETO  JEHCTBUS
(GakTOpoB W TMpUBEACHUS K 3aJaHHBIM 3HAUYCHHUSIM TeX MapaMeTpoB
KauecTBa U3JICTUN, OTKJIOHEHUSI KOTOPBIX MPEBBIIIAIOT JOMYCTUMBIE.

CnoxxHblEe YCTpPOMCTBA, CHUCTEMbl YIPABJICHHS M aJITOPUTMBI HX
paboThl MOTYT OBITH OTOOpa)XK€Hbl B TpaUuecKOd YacTh IUIIOMHOTO
IPOEKTA.

6.8. 3akmoueHue

B 3akitoueHUM NpUBOASTCS OCHOBHBIE PE3YJbTAaThl U BBIBOABI 10
pabote, naercss MX TEXHUKO-DKOHOMHUYECKasl oleHka. [laercs kpaTkoe
OMHCAHUE MPUHSITHIX TEXHUUYECKUX U TEXHOJOTUYECKUX PELICHUI U KaKoh
3 GEeKT OHM MO3BOISIOT JOCTUYbD.

OcHOBHOE BHUMaHUE YJENSAETCS HAYyYHO-HCCIIEIOBATEIbCKON YacTH
Y OPUTHHAJIbHBIM pa3paboTKaM aBToOpa.

6.9. [Ipunoxxenus

B npunoxxeHHsiX TPUBOIATCA: TEXHOJOTMYECKAs TOKyMEHTAIUs,
cneupuKalUK [0  TEXHOJOIMYECKOMY  OCHAILEHUIO, IPOTOKOJbI
HAOJIOJEHUN U SKCIEPUMEHTOB, PE3YJIbTAaThl PACUETOB Ha KOMIIBIOTEPE U

T.1O.

7. Conep:kanue rpau4eckKoii 4acTu padoThl

3a HOpPMY Uil BBIMIYCKHOW pa0OThl MPHUHITO COAEpKaHUE,
NpUBEJACHHOE B MyHKTe 3.2.2, HO B 3aBHUCHUMOCTH OT CIEHU(PUKN
BBIITYCKHOM pa0OThl 3Ta HOpPMa MOXKET KOPPEKTUPOBATHCS IO
COTJIACOBAHUIO C PYKOBOJUTEIIEM.

Conepxanue rpaguiecKkux MaTePHUaIOB o Hay4YHO-
UCCIIEIOBATEIILCKOM YaCTH OMPEAEISAETCS TEMOM UCCICIOBAHUS U MOKET
ObITh TPEJCTABICHO B BUJIE CXEMbl SKCIEPUMEHTAJIbHOM YCTaHOBKH,
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rpauKoB, TaOJUI[ C pe3yJibTaTaMHd, aJIrOPUTMOB, NpOrpaMM U T.I.
Martepuaiabsl 0030pHOTO XapaKTepa Ha JIMCTHI He BBIHOCSTCS.

Bo3MOXHBIM BapwaHTOM SIBJIICTCS MPEACTaBICHHE 4YepTeKeH
HECTaHJIAPTHOTO TEXHOJOTHMYECKOTO 000PYyIOBAaHMS, CTPYKTYPHBIX CXEM
aBTOMAaTHYECKUX JIMHUMA, KOMIIOHOBOK IIPOM3BOICTBEHHBIX CHCTEM U
MO3UIIUM.

8. OdopMiienue BLINYCKHON padoThI

Broinycknas pa®oTa JOKHA OBITh BBIMIOJIHEHA B COOTBETCTBHH C
tpedoBanusMu ECKJI, ECTJI u ECTIIII. Kpome Toro, o0s3arenbHO
JOJDKHBI YYUTHIBATBCS TPeOOBAaHHMS METOJMYCCKUX YKazaHWN Kadeapbl

[26].
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[Ipunoxenne A
XapakTepucTHKA NPOPecCHOHATIBHOU eATeIbHOCTH
BbIIYCKHUKOB, OCBOUBIIMX MPOrpaMMy CleHATIUTETA 10
HanpasJieHur0 noaArorosku 15.05.01 «IIpoexkTupoBanue
TEXHOJIOTMYEeCKUX MALIUH U KOMILIEKCOB B
MAIIHUHOCTPOCHUU

O0JacTh NpodeccHoHAIBLHOI 1esITeTbHOCTH BHITYCKHHKOB, 0CBOMBIINX
nporpaMmy crneuuajgurtera no cneuuajibHoctTu 15.05.01 «IlpoexkTupoBanue
TeXHOJOTHYECKUX MAIIIUH U KOMILIEKCOB)

O6mactp mpodecCHOHATBLHOM  JIESITEILHOCTH  BBITYCKHUKOB, OCBOWBIIHX
IporpamMmy CIENUAUTETa, BKIIOYAET COBOKYITHOCTh OOBEKTOB MpOdhecCHOHATHLHOM
NEATETPHOCTH B WX HAyYHOM, COITMAJILHOM, SKOHOMHUYECKOM, MPOU3BOJACTBEHHOM
MPOSIBJICHUH, HAIMpPaBJICHHOM Ha CO3JaHHE KOHKYPEHTOCIOCOOHOW MPOMYKIIMH
MaITUHOCTPOEHUSI 1 OCHOBAaHHOW HA MPUMEHEHUH COBPEMEHHBIX METOJIOB M CPE/ICTB
MPOCKTUPOBAHMSI, pacueTa, MaTeMaTHYeCKoro, (U3MUYECKOr0 W KOMITHIOTEPHOTO
MOJICJIUPOBAHUSI.

O0bexThI NpodeccuoHATIBLHOM AeSITeJIbHOCTH BHIITYCKHUKOB, 0CBOMBIIHNX
nporpamMmy crneuuanaurera no cnenuaibHoctu 15.05.01 «IIpoekTupoBanue
TE€XHOJOTMYECKHX MALINH ¥ KOMILJIEKCOB»

OO0bexTaMu  TIPO(ECCHOHATBHON  NIEATETFHOCTH  BBITYCKHUKOB, OCBOMWBIIHX
MPOrpaMMy CIIEHUAIATETA, SIBJISFOTCS:

MalIAHbI 51 obopynoBaHue TEXHOJOTUYECKHUX KOMILIEKCOB
MAIIMHOCTPOUTEIbHBIX IPOU3BOJICTB;

BAKYyMHbIE W  KOMIPECCOPHBIC MAIlIUHBI, TUAPABIMYECKHE  MAIIWHBI,
3JIEKTPOINPUBO/IbI, THIPONPUBOJIBI U CPEICTBA THAPOTTHEBMOABTOMATUKH;

TEXHOJIOTUYECKAass OCHACTKa M CPEICTBA MEXaHU3allUM U aBTOMATHU3AIUU
TEXHOJIOTUYECKHUX MPOILECCOB MAIIMHOCTPOEHUS;

MIPOU3BOJICTBEHHBIE TEXHOJOTMYECKUE MPOIECChl, UX pa3padOTKa U OCBOCHUE
HOBBIX TEXHOJIOTHH;

TEXHOJIOTUYECKNE CUCTEMBI ONEPAIdi, TEXHOJIOTHYECKUE CUCTEMBI MPOIIECCOB,
TEXHOJIOTUYECKUE CUCTEMBbI MPOU3BOACTBEHHBIX IMOJAPA3ACICHUN, TEXHOJIOTUUECKUE
CHUCTEMBI MPEINPUITUN;

cpeacTtBa  HMHGOPMAIMOHHOTO, METPOJOTHYECKOTO, JUArHOCTHYCCKOTO M
YIOPaBJIEHYECKOTO OOCCICUCHUsI TEXHOJOTHYSCKUX CHCTEM IS JOCTHOKCHUS
KayeCTBA BBIITYCKAEMbIX U3JICITUN;

HOPMAaTHUBHO-TEXHUYECKAsd JIOKYMEHTAlUsl, CHUCTEMbl CTaHAApPTHU3alUUA U
cepTu(duKaMy, METOAbl W CPEJICTBA HCIBITAHUM W KOHTPOJS KadyecTBa W3S

MAaIIMHOCTPOCHHS.
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Buabl npogeccoHAIBHOM 1eATEeJbHOCTH BBINTYCKHUKOB, 0CBOUBIINX
nporpamMmy crnenuaanTera no cnenuaibHoctTu 15.05.01 «IlpoekTpoBanue
TEXHOJOTMYEeCKUX MALIMH U KOMILJIEKCOBY,

Bunbl npodeccnoHallbHON NESITEIbHOCTH, K KOTOPBIM TOTOBSITCSI BBITYCKHHKH,
OCBOMBILIHE MPOrPAMMY CHELIUAIINTETA:

MIPOU3BO/ICTBEHHO-TEXHOJIOTMYECKAS;

MMPOEKTHO-KOHCTPYKTOPCKAS.

TpedoBanus Kk pe3yjbTaTaM 0CBOEHUsI IPOTrPaMMbI CHENHATUTETA 10
cnenuaiabHocT 15.05.01 «IIpoekTHpOBaHME TEXHOJIOTHYECKUX MAIIMH 1
KOMILTEKCOB)

B pesynbrare OCBOGHHS MPOrpamMMbl CHEIUAIUTETA y BBIMTYCKHUKA TOJIKHBI
OBIThH c(hOopMHUPOBAHbI OOLIEKyIbTypHBIE, o0uienpogeccuoHaNbHbIE,
npodeccruoHanbHble U MPohecCUuOHATbHO-CIIENUATU3UPOBAHHbBIE KOMIIETEHIUH.

BbINTyCKHUK, OCBOMBIIMN TpOrpaMmy CIEUHUATUTETa, JIOJDKEH 00Ja1aTh
CJeIYIOIIMMHU OOIIEKYJIbTYPHBIMUA KOMITETCHIIUSIMU:

CIIOCOOHOCTBIO K a0CTPAKTHOMY MBIILICHHIO, aHaau3y, cuaTe3y (OK-1);

TOTOBHOCTBIO JICMCTBOBATh B HECTAHIAPTHBIX CHTYAIUsIX, HECTH COLUATIBHYIO U
THYECKYI0 OTBETCTBEHHOCTH 3a npHuHsATHIC pemenus (OK-2);

TOTOBHOCTBIO K CAMOPA3BUTHUIO, CAMOpEATU3aliH, UCIOJIb30BaHNIO TBOPUECKOTO
noreniuana (OK-3);

CIIOCOOHOCTBIO HCIOJIB30BaTh OCHOBBI (PHIOCO(CKUX 3HAHUM, aHATU3UPOBATH
[JIaBHBIE JTalbl W 3aKOHOMEPHOCTH HCTOPHUYECKOIO Ppa3BUTHS JJII OCO3HAHMS
COLIMAIBHOM 3HAYMMOCTH cBoei nesitenbHocTH (OK-4);

CIIOCOOHOCTBIO HCHOJIb30BaTh OCHOBBI AKOHOMHUYECKUX 3HAHUW MpPHU OICHKE
3¢ (HEeKTUBHOCTH PEe3yNbTaTOB MPO(HECCHOHATBFHOM JEATEIBHOCTH B  Pa3TUYHBIX
cdepax (OK-5);

CIIOCOOHOCTBIO K KOMMYHHUKAIIMK B YCTHOM U MIMCHbMEHHOHN (popmMax Ha pycCKOM
¥ WHOCTPAHHOM SI3bIKaX /I PEHICHHs 3a7ad MEXKIMYHOCTHOTO U MEXKYJIBTYPHOTO
B3aumoeiicTeus (OK-6);

CIOCOOHOCTBIO K caMoopranu3anuu u camoodpaszosanuio (OK-7);

CIIOCOOHOCTBIO HCIIOJIB30BaTh OOLIENPABOBBIE 3HAHUS B PA3IMUYHBIX chepax
nesirenbrocTH (OK-8);

CIIOCOOHOCTBIO HOJIIEP’KUBATh JOJKHBIN YPOBEHb puznyeckoit
HNOJTOTOBICHHOCTH sl OO€cleyeHHs  IOJHOLIEHHOM  coluajabHOW U
npodeccroHanbHou aesrenprocTr (OK-9);

CIIOCOOHOCTBIO HCIOJIb30BaTh IMPHEMbl OKa3aHUs MEPBOW IMOMOILIU, METOMIbI
3allMThI B YCJIOBHSIX upe3BblyaiiHbix cutyarmii (OK-10).

BBINTyCKHUK, OCBOMBIIMK NpOrpaMMmy CHEHHAIUTETa, JOJDKEH 00JagaTh
CIIEYIOMUMHU 001IenpodeCCHOHATFHBIMUA KOMIETCHIIUSIMH:

CIIOCOOHOCTBIO OPHEHTHPOBATHCS B 0a30BBIX MOJOXKEHUAX HKOHOMHYECKOM
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TEOpUHU, TMPUMEHITh HUX C YYETOM OCOOEHHOCTEH pPBIHOYHOM SKOHOMHKH,
CaMOCTOSITEILHO BECTH TIOMCK paboThl Ha peiHKe Tpyaa (OI1K-1);

BJIQJICHUEM OCHOBHBIMHU METOJAaMM, CIHOCOOAMM M CpEACTBAMM IIOJIyYEHUS,
XpaHeHus, nepepaboTKu HMH(OpMalMK, HaBbIKAMU padOThl C KOMIIBIOTEPOM Kak
cpeacTBoM yrpaieHus: uHpopmarmeit (OI1K-2);

CIIOCOOHOCTBIO PEIIATh CTaHAAPTHBIE 331a4u IPO(HECCUOHATIBHON 1EATEIbHOCTH
Ha OCHOBE HMH(MOPMAIMOHHONW M OuOIHMOrpaguueckol KyJlbTypbl ¢ NMPUMEHEHHEM
UH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIX ~ TE€XHOJOTMM ¥ € Yy4YeTOM OCHOBHBIX
tpeboBanuii mHGopManronHoi 6e3omacuoct (OITK-3);

TOTOBHOCTBIO PYKOBOJUTH KOJUIEKTUBOM B c(epe cBoeil mnpodeccruoHanbHON
NEeATEIbHOCTH, TOJIEPAHTHO BOCIIPUHUMAS COLIMAJIbHBIE, THUYECKHUE,
KOH(EeCCHOHATbHBIC M KyJIbTypHbIe pasnuuus (OITK-4).

BbInycKHUK, OCBOMBIIMKA HporpaMMmMy CHELUANWTETa, JOJDKeH 00JaaaTh
NpO(PECCUOHAILHBIMU ~ KOMIIETEHIIMSIMU, COOTBETCTBYIOIIMMHM  BUAY  (BHAAM)
NpoEeCCUOHAIBHON  JIESITENIbHOCTH, Ha KOTOPBIM (KOTOpbIE) OpUEHTUPOBaHA
nporpamMma CHeluainuTeTa:

IPOU3BOICTBEHHO-TEXHOJIOTHYECKAs eI TEIbHOCTD:

CIIOCOOHOCTBIO 00€CIEeUnBATh TEXHOJOTMYHOCTh M3JEIMM M MPOLIECCOB HX
W3TOTOBJICHUSI, KOHTPOJIUPOBATH COOIIOJEHUE TEXHOJOTMUYECKOW NHUCLUUILIMHBI TPU
usroronicHun usnenui (IK-1);

CIIOCOOHOCTBIO 00O€creynBaTh TEXHUYECKOE OCHAIIeHHE paboyux MeCT ¢
pa3MEUICHUEM  TEXHOJOTMYECKOro  O0OpyIOBaHMUsS,  OCBaWBaThb  BBOJIKUMOE
o6opynosanue (I1K-2);

CIIOCOOHOCTBIO Y4acTBOBaTh B paboTax MO JOBOJKE U OCBOCHHIO MalllUH,
AJIEKTPOIIPUBOAOB, THUIPONPHUBOJOB, CPEACTB T'MAPONHEBMOABTOMATUKH, CHUCTEM,
pa3iIMyYHBIX KOMILJIEKCOB, TPOIECCOB, OOOPYAOBaHMS M HPOU3BOACTBEHHBIX
00BEKTOB, TEXHOJIOTMUYECKUX IPOIIECCOB B XOJ€ MOATOTOBKM MPOU3BOACTBA HOBOM
npoaykiuu (I1K-3);

CIIOCOOHOCTBIO MPOBEPSITh KAYECTBO MOHTaXa M HAJIAJKH MPU HUCIBITAHUAX U
clade B AKCIUIyaTalMI0 HOBBIX OOpa3LOB HU3ACINN, Y3JIOB M ACTAICH BBIITYCKAaEMOM
npoaykiuu (I1K-4);

CIIOCOOHOCTBIO BBIOMpPATh OCHOBHBIE M BCIOMOIaTEJbHBIE MaTepUalbl U
CHOCOOBI pealM3alid OCHOBHBIX TEXHOJOTHMYECKHX IPOLECCOB M IMPUMEHSATH
IPOrPECCUBHBIE METOJbl JKCIUTyaTallUM TEXHOJIOIMYECKOTO O0O0O0pYJOBaHMs IpU
U3roToBiIeHUH n3aenuii MmamuaoctpoeHus (I1K-5);

OpraHMU3alMOHHO-YIIPaBJI€HYECKas 1€ATEIbHOCTb!

CIIOCOOHOCTBIO COCTABJIATh TEXHUYECKYIO TOKYMEHTALMIO M IOJArOTaBIMBATh
OTYETHOCTh 110 YCTAHOBJEHHBIM (OopMaM, MOATOTABIMBATH JOKYMEHTALUIO MJIs
CO3/JJaHUsI CUCTEMbI MEHEDKMEHTa KauecTBa Ha nipeanpustuu ([1K-6);

CIIOCOOHOCTBIO  BBINIOJHATH PabOTBl MO  CTaHAAPTHU3AIMM, TEXHHUYECKON
MOJIFOTOBKE K CEPTHU(PHUKAIMU MAIINH, 3JIEKTPOIPUBOIOB, THAPOIPUBOIOB, CPEICTB
TUIPOITHEBMOABTOMATUKH, pa3IUYHBIX  KOMIUIEKCOB, o0opynoBaHus 17}
IPOU3BOJCTBEHHBIX OOBEKTOB, TEXHUYECKHMX CpPEJCTB, CHUCTEM, IPOLIECCOB,
0o0Opy/IOBaHUSI M MAaTEpUajOB, OPraHM30BBIBATH METPOJIOTHUYECKOE OOecredeHune
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TEXHOJIOTUYECKHUX TMPOIECCOB C WCIIOIB30BAHUEM THIIOBBIX METOJIOB KOHTPOJIS
KadecTBa Boimyckaemoi npoaykiuu (I1K-7);

CIIOCOOHOCTBIO O0ECTeunBaTh 3aIIUTY U OLEHKY CTOMMOCTH MPOCKTHPYEMBIX
00BEKTOB UHTEIUICKTYanbHOU AesTenbHocTh (ITK-8);

CITOCOOHOCTBIO MOJIrOTaBINBATh UCXOAHBIC JaHHBIC JIsl BHIOOpA U 00OCHOBAHUS
HAYyYHO-TEXHUUYECKUX W OPraHU3alMOHHBIX PEIICHUH Ha OCHOBE IKOHOMHYECKHX
pacuetoB (ITK-9);

CIIOCOOHOCTBIO TIOJITOTABIMBATH 3asBKU HA M300PETCHHS, COCTABISATh OT3BIBBI U
3aKJIFOYCHUS Ha TMPOEKTHl CTAaHAAPTOB, PANMOHAIM3ATOPCKUE TPEUIOKCHHUS |
n3ooperenus (I1K-10);

HAy4HO-UCCIIEI0BATEIbCKASl IEATEIbHOCTD:

CIIOCOOHOCTBIO K  CHCTEMaTHYECKOMY  H3YYEHHMIO  HAyYHO-TEXHHYECKON
uH(hOpMAIUU, OTEYECTBEHHOTO U 3apyO0eXHOTO ONbITa IO COOTBETCTBYIOIICH
cnenuanm3armu (ITK-11);

CIIOCOOHOCTBIO 00€CIeunBaTh MOJECIMPOBAHUE MAIIUH, 3JEKTPONPUBOJIOB,
THAPONIPUBOJIOB,  CPEICTB  THAPOIMHEBMOABTOMATHKH, CHCTEM,  Pa3IUYHBIX
KOMIUIEKCOB,  TPOIIECCOB, OOOPYIOBaHMSI M  TEXHMYECKUX  OOBEKTOB U
TEXHOJOTHYECKHUX TMPOIIECCOB C MCIOJIB30BAaHWEM CTAHJAPTHBIX MAKETOB U CPEACTB
aBTOMATHU3UPOBAHHOTO IMPOCKTUPOBAHMS, MPOBOIUTH SKCIICPUMEHTHI 0 3aaHHBIM
METOHMKaM ¢ 00paboTKOM 1 aHamu3oM pe3yabTatoB ([1K-12);

CIIOCOOHOCTBIO MOJATOTABIMBATh UCXOHBIEC TaHHBIE JJIs1 BHIOOpA U 0OOCHOBAHUS
HAyYHO-TEXHUYECKUX M OPraHU3aI[MOHHBIX PEIICHHH Ha OCHOBE 3KOHOMHYECKHX
pacuetoB (ITK-13);

MIPOEKTHO-KOHCTPYKTOPCKAs ACSTEIbHOCTD:

CIIOCOOHOCTBIO MMPUMEHSATH CTaHJIAPTHBIE METObI pacyeTa Mpy MPOSKTUPOBAHUU
MaIlfH, 3JCKTPONPHUBOJIOB, THUIPOIPHBOJOB, CPEIACTB THIPOITHEBMOABTOMATHKH,
CUCTEM, Pa3IMYHBIX KOMIUIEKCOB, MPOIIECCOB, 000PYAOBaHUS U MPOU3BOJICTBEHHBIX
00BEKTOB, JeTayie u y3moB MamuHoctpoerus (I1K-14);

CIOCOOHOCTBIO MPUHUMATH y4acTHe B paboTax MO pacyeTy W MPOCKTHPOBAHUIO
MaIliH, AJIEKTPONPUBOAOB, THIPONPUBOJOB, CPEACTB THAPOIMHEBMOABTOMATHKH,
CUCTEM, Pa3IMYHBIX KOMILIEKCOB, MPOIIECCOB, 00OPYAOBAaHUS U MPOU3BOJACTBEHHBIX
00BEKTOB, JIeTaNel U Y3JI0B MAITUHOCTPOUTEIHHBIX KOHCTPYKIIM B COOTBETCTBUU C
TeXHUYCCKUMU  3aJaHUSIMH W  HWCIOJH30BAHMEM  CTAaHJAPTHBIX  CPEACTB
aBToMaTtu3anuu nmpoekruposanus (I1K-15);

CIIOCOOHOCTBIO  MMOATOTABIMBATh TEXHWUYECKHE 3aJaHUid Ha pa3padoOTKy
MPOEKTHBIX PEIICHUH, pa3paldaThiBaTh ICKU3HBIC, TEXHHUECKUE U PaOb0UYHNe TMPOCKTHI
MAaIIfH, 3JCKTPONPHUBOJIOB, THUIPOMPHBOJOB, CPEICTB THAPOITHEBMOABTOMATHKH,
CHCTEM, Pa3IMYHBIX KOMILUIEKCOB, MPOIIECCOB, 00OPYIOBaHUS U MPOU3BOJICTBEHHBIX
OOBEKTOB C HCIOJB30BAHUEM CPEICTB aBTOMATU3allMd TPOCKTHUPOBAHUS U
MIEPEIOBOTO OMbBITa Pa3pabOTKH KOHKYPEHTOCIIOCOOHBIX W3MEINH, y4acTBOBAaTh B
PaCCMOTPEHUU  PaA3IMYHOM  TEXHUYECKOW  JOKYMEHTAIlMH, TOJTrOTaBIINBAThH
Heo0XouMbIe 0030pHI, 0T3bIBEI, 3aKroucHus ([TK-16);

CIIOCOOHOCTBIO  pa3pabaThiBaTh pabodyl0 MPOEKTHYI0O U  TEXHUYECKYIO
JTOKyMEHTAIMI0, O0QOPMIISITh 3aKOHUEHHBIE MPOCKTHO-KOHCTPYKTOPCKHE PAOOTHI C
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NPOBEPKOM  COOTBETCTBHS ~ pa3padaThiBa€MbIX  MPOEKTOB W TEXHHYECKOM
JOKyMEHTAllMU CTaHIapTaM, TEXHUYECKUM YCJIOBHUSAM W JPYTUM HOPMATHBHBIM
nokymentam (ITK-17);

CIIOCOOHOCTBIO TPOBOJUThH MATCHTHBIC HCCIICAOBAHUS C IENbI0 00OCCIeYeHUs
MaTEHTHOW YHCTOTHI HOBBIX IMPOCKTHBIX PEHICHUH W WX MAaTEHTOCIIOCOOHOCTH C

OTIpE/ICJICHUEM IOKa3aTeJIe TEeXHUYECKOTro YpPOBHA MpoekTupyeMbix m3aenuit (ITK-
18).

BrInyCKHHMK, OCBOMBILNNA POrpaMMy CHEIIUAIUTETA, JOJIKEH 001a1aTh
podecCuOHANbHO-CIEIUATN3UPOBAHHBIMA KOMIIETEHIIUSIMHU, COOTBETCTBYIOIIUMHU
CIIELMAIIN3ALUH [IPOrPAMMBI CIICIUATIUTETA:

cneunamm3anuss N 23 "IIpoekTupoBaHHME TEXHOJOTUYECKUX KOMILIEKCOB B
MaIllMHOCTPOEHUN"":

CIIOCOOHOCTBIO  JIEMOHCTPUPOBATh 3HAHUS TMPHUHIIMIIOB W  OCOOEHHOCTEH
CO37aHUsl MAIlMH M TEXHOJIOTHMYECKMX KOMIUIEKCOB B MAIIMHOCTPOCHUH W UX
OCHOBHBIX TeXHU4YecKuX xapakrepuctuk (IICK-23.1);

CIIOCOOHOCTBIO JIEMOHCTPUPOBATh 3HAHUS KOHCTPYKTHUBHBIX OCOOCHHOCTEH
pa3pabaThIBa€MBIX W MCIOJIb3YeMbBIX B MAIllMHAX W TEXHOJOTHYECKUX KOMILIEKCAX B
MalmHoCTpoeHn: Texuuueckux cpencts ([1CK-23.2);

CIIOCOOHOCTBIO ~ BBITIONHATH  paOOTBI 1O MPOCKTUPOBAHHWIO MAIIMH |
TEXHOJIOTHYECKHUX KOMIUIeKcOB B MamnHocTpoeHun (IICK-23.3);

CIIOCOOHOCTBIO oOecrieuynBaTh WHMOPMAIIMOHHOE OOCTY>KMBAaHUE MAIUH U
TEXHOJIOTHYECKHUX KOMIUIeKcOB B MamnHocTpoeHun (I1ICK-23.4);

CIIOCOOHOCTBIO 00€CIeYnBaTh YIMPABICHUE W OPraHU3allMI0 MPOU3BOJICTBA C
MPUMEHEHUEM MAIINH U TEXHOJOTHYECKUX KOMIUIEKCOB B MAITMHOCTPOECHUN MAIIUH
Y aBTOMAaTH3MPOBAHHBIX TexHOJormueckux komruiekcos (ITCK-23.5);

CIIOCOOHOCTBIO  BBIOMpaTh  HEOOXOJWMBIC  TEXHUYECKHUX  JaHHBIC IS
00OCHOBAaHHOTO  TPHUHATHS  PCUNICHWH IO  MPOCKTUPOBAHUIO  MAIIUH W
aBTOMATHU3HPOBAHHBIX TEXHOJOTHYECKHX KOMIUIEKCOB I MOJUTpaduvdecKoro
npousBojcTia (IICK-23.6);

CIIOCOOHOCTBIO BBITIOJHSTH TEXHUKO-IKOHOMUYECKUI aHanmm3a
[EIeCOO0Pa3HOCTH BBIMIOJIHEHUS TPOEKTHBIX pabOT MO CO3JAaHUIO0 MAIIUH U
TEXHOJIOTMYECKHX KOMIUTeKcoB B MamuHocTpoenuu (IICK-23.7).
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[Tpunoxenue b

Ilpumep opopmnenus mumynvrnozo rucma
MUHHUCTEPCTBO OBPA30OBAHUSA U HAYKHU
POCCHUHCKOMU ®EJIEPAIINN
DenepajbHOE TOCYIAPCTBEHHOE OIOKETHOE 00pa30BaTe/IbHOE YUpeKIeHue
BbICIIEr0 00pa30BaHUA
MOCKOBCKHWH MOJIMTEXHUYECKWI YHUBEPCUTET
dDaKyabTeT MAIIUHOCTPOCHUS

Kadenpa: TexHosiornu u 000py1oBaHue MAIIUHOCTPOCHUSA
Hanpasnenue noarorosku: 15.05.01 «I[IpoexkTrpoBaHue TEXHOJOTHUECKUX MAIIUH U KOMILIEKCOB»

[Mpodue noarorosku (OI1): TIpoekTHpOBaHHE TEXHOJIOTHIECKUX KOMILIEKCOB B
MaIIUHOCTPOEHUN»

KBanudukarnus (CTerneHs) BEITYCKHUKA: HHKEHEP
dopma o0yyeHHs: OuHas

BBIITYCKHAS KBAJIM®OUKAIIMOHHAS PABOTA

Ha TEMY:
CryneHT (ka)
TPYIIIIbI
HOMEp IpYIIIBI TIOJAIHUCh D.1.0.
« » 20 r
PykoBoautens BKP
TOAIUCH D.1.0.
« » 20 T.
HopmoxkonTtponep
TOAIUCH d.N.0.
« » 20 r
JlomymieH K 3amure: « » 20 r
3aB. kapeapoit «KTuOM» / /
« » 20 r

MockBa 20 T.
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[Tpunoxenue B
Ilpumep opopmnenusa nucma 3a0anusn
MUHHUCTEPCTBO OBPA30OBAHMSA U HAYKH POCCUMCKOWM ®EJIEPAIIUN
denepanbHOe rocy1apcTBEHHOE OI0/IKETHOE 00pa30BaTeIbHOE YUpe:KIeHne
BbICIIEr0 00pPa30BaAHUSA
MOCKOBCKHWI MOJUTEXHUYECKUI YHUBEPCUTET
dakyJbTeT MAIIMHOCTPOEHHUSA

Kadenpa: Texnonornu u 060py10BaHue MaIlIMHOCTPOCHHUS
Kadenpa: TexHosiornu u 000py1oBaHue MAIIUHOCTPOCHUSA
Hanpasnenue noarorosku: 15.05.01 «I[IpoexkTrpoBaHue TEXHOJOTHUECKUX MAIIUH U KOMILIEKCOB»

[Mpodwie noarorosku (OI1): «IIpoekTHpOBaHME TEXHOJOTHUECKUX KOMILICKCOB B
MaITUHOCTPOEHUN»

KBanmudukarnus (cTerneHs) BEITYCKHUKA: HHKEHEP
®dopma 00yueHHs: OUHas

3agaHue yTBEPKICHO:
3aB. kadpeapoit «KTuOM»
/ A.H. Bacunbes /
« » 20 r
3AJIAHUE HA BBIIIOJIHEHUE
BBIITYCKHOM KBAJIM®UKAIIMOHHOM PABOThHI
TEMA BBIITYCKHOM KBAJIM®UKAIITMOHHOM PABOTbHI

Hcxomubie qaHHBIC K BBITYCKHON KBaTU(pUKAMOHHON paboTe:

PykoBogurens
BKP
TOAINCH D.N.0.
JlaTa BBIIauM 3a1aHUS « » 20 T.
CtyneHt
HOMED TPy TIOAIINCH O.N.0.
JlaTa nonydeHus 3aaHus « » 20 r
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KajenpapHbiii rpapuK BbINOJIHEHUSA

BbINYCKHOM KBAJTM(PUKAIMOHHOM PadOThI

Hpuiaoxenne I

O1cHKA U TIOATHUCH
No Jlata pyKoBOZHTENS
yrana Coneprxanue pabOThI SA— BBITYCKHOH
KBT()UKATIMOHHOM
paboTHI
1. COop, u3ydeHue U cucTeMaTu3anus yaeOHoH, HayqIHO- BoinonuseTcs B
TEXHUYECKOH ¥ MaTeHTHOW WH(pOpMAaIUU U yaeOHO- epuoz
MCTOANYCCKON TOKYMCHTAIUN HpeLlLlHHHOMHOﬁ
2. PazpaboTka o0miel 9acTu mpoeKTa HPaKTUKU
3. TexHoMOTMYECKas 9acTh (pa3paboTKa TEKCTOBBIX U
rpa@UUeCKUX MaTepUAIOB)
4, Hay4aHo-uccnenoBarenbckas 9acTb (pa3padboTka TEKCTOBBIX U
rpa@UUeCKUX MaTepHaIoB)
5. CrienrambHBIE CPEICTBA TEXHOJIOTHIECKOTO OCHAIICHUS
(pa3paboTKa TEKCTOBBIX M I'PapUUSCKUX MATCPHAIIOB)
6. OxpaHa Tpylia ¥ TeXHUKA 0€30MaCHOCTH MPH 00CITY)KHUBaHUU
00BEKTA U 3alUTa OKPYKAIOLICH CPEIbl Ha JAHHOM
TPENPUITHA MAITUHOCTPOCHUS (pa3padoTKa TEKCTOBBIX U
rpaguYecKuX MaTepuaoB)
7. CpaBHHTEIbHAS 3KOHOMUYECKAst 3PPEKTUBHOCTh IPUMEHECHUS
00BEKTa B IPOU3BOJCTBE (pa3paboTKa TEKCTOBBIX H
rpaguYecKuX MaTepuajioB)
8. OxoHYaTeIbHOE 0(OPMIICHHE PACYCTHO-TIOSICHUTEIBHOMN
3aIUCKK U rpaUIecKuX MaTepraioB
9. HopMOKOHTPOJIb, KOHTPOJIb 3aHMCTBOBAHUS
10 OT3bIB pYKOBOJUTENS BBITYCKHOW KBATH(DHUKAITMOHHOMN
paboTHI
17. TIpocMOTp ¥ TTOAMTUCH BBITYCKHOHN KBaTU(PUKAITHOHHOK
paboThI 3aBeAYIONTNM Kadeapoit
Tlonyuenue peuensuu Ha BKP
19. IIpenocraBnenne BBITYCKHON KBaTU(PUKAIIMOHHON pabOTHI HA
3alIUATY
[Ipumeuanus:
1. Copep:xanrie pabOT W TOYHBIE CPOKH WX BBHITIOJHEHHS YCTAaHABIIMBAIOTCS PYKOBOJIUTEIIEM
BBITTYCKHOHN KBAIM(PUKAIIMOHHON PabOThI BMECTE CO CTYACHTOM.
2. Ha HOpMOKOHTpOJIb 00s3aTenbHO mpeacTaBisiores: 3aganue Ha BKP, onucanus, pacuersl,

rpaduueckue u Bce Ipyrue MaTepuaibl.

PykoBoauTenn
BKP
MOJINHUCH O.1.0.
CryneHr (xa)
TpyHIIbL
HOMEp IpyMIIBbI TIOJIUCh O.11.0.
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[Tpunoxenue /|

OT3bIB
PYKOBOAMTEIS HA BBITYCKHYIO KBATN(UKAIIMOHHYIO PadOTy
Tema paGoThI:

CryneHr (ka):

®.1.0. nonHoCTEIO
I'pynna:
dakynbTEeT MAITMHOCTPOCHHUS
Kadenpa: «Texnomoruun u 060pya0BaHuE MAITMHOCTPOCHUS»

Hampasnenue nmoarotosku: 15.05.01 «[IpoexkTupoBaHne TEXHOJOTUUECKUX MAITUH U KOMITJIEKCOB»

[Ipoduns noarorosku (OOpa3oBatenbHas nporpamma): «IIpoekTrpoBaHNE TEXHOJIOTHYECKUX
KOMIUIEKCOB B MallTAHOCTPOCHUU»

KBanudukamms (creneHs) BEITYCKHUKA: HHKCHED

®dopma 00yueHus: ouHas

PykoBoauTens BBITYCKHOM
KBATH(UKAITMOHHON
paboThI:

Tloanuce VueHas crenenb, 3sanue, @.1.0. 1oJIHOCTHIO
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IIlpumeuanne. B 0T3bIBE pPyKOBOAUTENS AUIIOMHOTO MPOEKTUPOBAHUSA
JaeTcst o0urasi OleHKa padoThl CTYJIEHTa HaJ BBIMTYCKHOM KBaJIU(DUKAIMOHHOM
paboToH, yKa3pIBaeTCs Ha4aJl0 PaKTUYECKOro Hayasia paboThl U PUTMHUYHOCTh
paboThl, XapaKTepU3yeTCsl TBOpUECKash AaKTUBHOCTb, JEJIOBBIE KayecTBa U
CTEIEHb CaMOCTOSITEIbHOCTH B PEHIEHWM HAYYHBIX, TEXHHUYECKUX U
TEXHOJIOTUYECKHUX 3aaad. JlaeTcsi olleHKa MOJIHOTHI BBINOJHEHHON paboThl U
COOTBETCTBUE MPEJCTABICHHOTO MaTepuajia YTBEPKIECHHOMY 3aJIaHHIO.
OTmeyaroTcss OpUTMHAJBHBIC PEIICHUS W Pa3palOTKU W WX MPAKTHYECKOE
3HaueHne. JlaroTcss mpemoKeHus O IeIecO00pa3sHOCTH  HCTOIb30BAHMS
BBITIOJIHEHHBIX Pa3pabOTOK B MPOMBIIIUICHHOCTH, B Y4€OHOM TIpolecce H
BO3MO>KHOCTH MPE/ICTABICHUS HA KOHKYPCHI.
banbHyto o11eHKY paboThl pyKOBOJMTEINb B OT3bIBE HE JACT.
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[Tpunoxenue E

3ASBJIEHUE O COBJIIOJEHUA ITPO®ECCUOHAJIBHOM 3TUKH
_ TP HAITUCAHNHA _
BBIITYCKHOHU KBAJIMOUKAIIMOHHOU PABOTbBI

H’ b
@.1.0. noaHOCTHIO
CTYAEHT  TpYIIIBI , Kapenper  «Texnomorum u  obopynoBaHue
mamHOCTpoerus» ®IBOY BO «MOCKOBCKHUM TTOJIMTEXHUYECKU YHUBEPCUTET»
3asBIISI0, UTO B MOEH BBIITYCKHOH KBAIM(UKATMOHHON paboTe HAa TeMy
«

»,

npeCTaBICHHON B [OCYIapCTBEHHYIO AaTTECTAIMOHHYI0 KOMHCCHIO JUISI ITyOJMYHOW 3aIlIWTHI,
coOIOACHBI TTpaBmIIa MPO(EeCCHOHATLHON ITUKH, HE JTOMYCKAIOIINE HATHYUs HEJOOPOCOBECTHOTO
3aMMCTBOBaHUSl MaTepHalla WIH OTACIBHBIX pPe3yJbTaToB, (anbcu(UKAUU TAHHBIX H JIOKHOTO

[IUTUPOBAHUS TPU HAITMCAHUHU BBITYCKHBIX KBAJTU(PHUKAIIMOHHBIX PadoT.

/ /

IMoxmuce Pacmndposka nmoxmucu

« » 20 T.

IIpumeuanue:

3asBneHne O COOMIOEHUH TPO(YECCHOHATBLHON OSTUKM TIPH HAMKHCAHWUU BBITYCKHOU
KB (PHUKAIIMOHHON pabOTHI 3aIOJIHSIETCS CTYIEHTOM COOCTBEHHOPYYHO, ITeYaTHBIMU OyKBaMu, 0e3
WCTIPABJICHUU.
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[Tpunoxenune K

MHUHHUCTEPCTBO OBPA3OBAHMS U1 HAYKH POCCUHMCKOM ®ENEPAIIUUA
®denepanbHOe rocy1apcTBeHHOe 0I01KeTHOE 00pa3oBaTeIbHOE YUpeKIeHHe

BbICIIEr0 00Pa30BAHUSA
MOCKOBCKHUHU MOJUTEXHUYECKU YHUBEPCUTET

®akyJbTeT MAIIMHOCTPOCHHUSA
Kadenpa: TexHosiornu u 000py1oBaHue MAIIHHOCTPOCHUSA
Hanpasnenue noarorosku: 15.05.01 «I[IpoekTrpoBaHue TEXHOJOTHUECKUX MAIIUH U KOMIIEKCOB»

[Mpodue noarorosku (OI1): «IIpoekTHpOBaHHE TEXHOJOTHUECKUX KOMILICKCOB B
MaIIUHOCTPOEHUN»

KBanudukarnus (cTerneHs) BRITYCKHUKA: HHKEHEP

dopma o0yyeHHs: OuHas

IIporoxoa
MPOBEPKHU BBIMMYCKHON KBaTU(PUKAIMOHHON pabOTHI B cucTeMe "AHTUIIIaruat"
Tema BKP:

Pa3paboTuuk CTyAeHT

I'pynna

[ara npoBepku:

Pe3ynbTaT npoBepku:

[IpunoxeHne K MPOTOKOTY Ha JTUCTaxX
[Moanucek cTyaeHTa / /
[Toamuce HOpMOKOHTpOJIEPa / /
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[Tpunoxenue 3

MHUHHUCTEPCTBO OBPA3BOBAHUS U HAYKU POCCUMNCKOM ®EJEPALIUA
®enepanbHOe rocyIapcTBeHHOE 0I0/1KeTHOE 00pa3oBaTeIbHOE YUpeKIeHne
BbICIIEr0 00pPa30BaAHUSA
MOCKOBCKUM MOJUTEXHUYECKU YHUBEPCUTET

dakyJbTeT MAIIMHOCTPOCHHUSA
Kadenpa: TexHosiornu u 000py1oBaHue MAIIHHOCTPOCHUSA
Hanpasnenue noarorosku: 15.05.01 «I[IpoekTrpoBanyne TEXHOJOTHUECKUX MAIIUH U KOMILIEKCOB»

[Mpodus noarorosku (OI1): «IIpoekTHpOBaHHE TEXHOJOTHUECKUX KOMILICKCOB B
MaITUHOCTPOEHUN»

KBanudukarnus (cTeneHs) BEITYCKHUKA: HHKEHEP

®dopma 00yueHHs: OUHas

IIporoxkoa
MIPOBEPKH BBITYCKHOW KBaTH(PHUKAIIMOHHON pabOoThl HOPMOKOHTPOJIEPOM
Tema BKP:

Pa3zpaboTuuk CTyaeHT

I'pynna

[ara npoBepku:

Pe3ynbraT mpoBepKH: COOTBETCTBYET /HE COOTBETCTBEYET/ TpeOOBAaHMAM METOJMUYECKUX YKa3aHHH
Ha pa3paborky BKP

3aMeuaHus:

[Moamuce cryneHTa / /

[onmucs HOPpMOKOHTpOIEPA / /
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[Tpunoxenune 1
AHHOTANUA

Aemop: crynent rpynnbl Ne10-MIIT-4 ...,

Tema 8bINYCKHOU K8AIUDUKAYUOHHOT pabomui.

Pykosooumenv evinycknou xeanugukayuonHou padomsi. AoueHT Kadenpsl «TexHomornn u
00opyoBaHNE MAIIMHOCTPOCHUS», K.T.H., AoleHT [lerpoB MBan MBanoBuu

Kniouegvie  cnosa:  cOopka, poOOTBHI, aBTOMAaTH3alUsl IPOU3BOJICTBA, MOJEIHPOBAHUE,
TEXHOJIOTHYECKHE PETIaMEHTHI, PU3ndecKast MOJEIb, YKCIIEPUMEHTATIbHBIC UCCIICIOBAHMUS.

CrpyKTypa BBITYCKHOH KBAIN(UKALMOHHOW pabOThI BKIIIOUACT OOIIHME MTOJIOKEHHS, HAYUHYIO
9acTh, 1eXHOJOTWYECKass 4YacTh, OPraHW3AIMOHHO-DKOHOMHUYECKash dYacTh, OJKOJOTUS |
0€30I1aCHOCTb KU3HEIEATEIILHOCTH, 3aKJIIOUCHHE, CIIUCOK JIUTEPATYpPhl, TPUIOKECHHUS.

BeimyckHast kBanmuguKannoHHass padoTa CONEPXKHUT ..... CTPAHUI] OCHOBHOTO TEKCTa,
KOJINYECTBO MJUTIOCTPAUUN — ....., TaONUI[ — ..... KOJIUYECTBO HMCTOYHHKOB — ...., KOJUYECTBO
JUCTOB TpaUueCcKOi YacTH — ....

Jaercs o01mas XxapakTeprCTUKA BBITYCKHON KBATU(DUKAMOHHOM paboThI.
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[Tpunoxenue K

Ilpumepnas gpopma oyenku 8binycKHOU K6AAUPUKAUUOHHOU PAdOM bl

unenamu 'AK

Kpurepun onenkn

OT1au4Ho

Xopowo

Y10BJICTBOPUTEJIBHO

HeyaoB/ieTBOPUTEIBHO

AKTYaabHOCTb U
00oCcHOBaHME BEIOOPA
TEMBI

Crenenn
3aBEPIICHHOCTH PabOTHI

O6mwem u ryOuHa
3HAHUU 110 TEME

JlocToBepHOCTD U
000CHOBAHHOCTH
HOHy‘IGHHBIX
pe3yJIbTaTOB U BHIBOJIOB

Hannune marepuana,
MOATOTOBJIEHHOTO K
MIPAKTUYECKOMY
VICITOJIb30BaHUIO

IIpuMeHeHre HOBBIX
TEXHOJIOTHI

KauectBO moxnana
(KOMITO3HIIUS, TIOTHOTA
MIPEICTABJICHHS paOOTHI,
yOEXKACHHOCTh aBTOPA)

Opyauuus,
HCITOJIb30BaHUE
MEKIACIUTIITMHAPHBIX
CBsI3eH

KauectBo odopmienus
JTUTUTOMHOM paboThI U
JIEMOHCTPAIIMOHHBIX
MaTepUajoB

ITegarornueckas
OpHUEHTaLN: KyabTypa
peun, MaHepa OOIIeHHUsI,
YMGHI/IG HCIIOJIB30BaATh
HAarJIs AHBIE TTOCOOMS,
CIIOCOOHOCTH
3aMHTEPECOBATH
ayJIUTOPHUIO

OTBeTHI HA BOMIPOCHI:
HIOJTHOTA,
apryMEHTHUPOBAHHOCTD,
yOeXIEeHHOCTh, YMEHHUE
VICTIOJIB30BATh OTBETHI
Ha BOIIPOCHI 711 OoJiee
HIOJTHOTO PACKPBITHUSI
COZICPKAHHS
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MIPOBEICHHOM pPabOTHI

JlenoBbI€ U BOJICBEIC
KavecTBa JOKJIaIunKa:
OTBETCTBEHHOE
OTHOIIIEHUE K paboTe,
CTpPEMIICHHE K
JIOCTHKCHHIO BBICOKHX
pE3yNIbTaTOB,
TOTOBHOCTH K
JIUCKYCCHUH,
KOHTaKTHOCTh

O0nIas oneHka
padoThI
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VyeOHOE U31aHNE

Muxaunn Biragumuposuu BapraHos
HNpuna BuktopoBHa byxrteesa

MeTtouueckue yKa3zaHUs TUTST BBIIIOJIHEHHUSA BBITYCKHOM
KBaTU(DUKAITMOHHONW  PpabOThl Il  CTYACHTOB, OOYYarOUIUXCA IO
cnenrabHOCTH 15.05.01 «IIpoekTupoBaHne TEXHOJOTHYECKUX MAIIUH U
komiuiekcoBy, OII (criermanu3anus) «IIpoekTupoBaHre TEXHOJOTHYECKUX
KOMIUIEKCOB B MAIIIMHOCTPOCHUI.

ITox penakuuenn A.H. BacunbeBa

OpuruHaa-MakeT MoJAroTOBJIEH PEAAKIIMOHHO-U3AATENBCKUM OTIAEIOM
MOCIIOJIMTEX

[lo TemaTmyeckoMy TIJIaHy BHYTPHBY30BCKMX M3JIaHUN  y4eOHOU
mutepatypsl Ha 2017-2018 yueOHbIit ros

[Toanucano B meyarhb . ®opwmart 60x90 1/16. bymara 80
/™M

["apuurypa «Taitmey. Puzorpadus. Yen. neu. .

Tupax 30 k3. 3aka3 Ne

MOCIIOJIMTEX
107023, r. MockBa, b.Cemenosckas y1., 38.
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