MMHOBPHAYKH POCCHUU
(epepanbHoOe rocyfapcTeeHHoe GI0PKeTHOE 00pa3oBaTe/IbHOE YUpeX/ieHHe BhICIIero 00pa3oBaHusi
«BanTuiickuii rocyfapcTBeHHbIN TexHnueckui yHuBepcurer «BOEHMEX» um. [I.®D. YcTuHOBa»
(BI'TY «BOEHMEX» um. [I.®. YcTruHoBa)
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JIUCT COI'J/TACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJ/IEHA B COOTBETCTBUM C TPEBOBAHUAMMA ®EJEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3BOBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUSI (PI'OC BO)

15.03.01 MammHoCTpOeHHe

rog Habopa rpymmsr: 2024
HporpaMMy COCTaBMJI:

Kadeapa E4 BRICOKOSHEPI'ETUUECKUE YCTPOMCTBA ABTOMATUYECKUX
CUCTEM
Hectepos Hukonaili IBaHOBUY, K.T.H., JIOLIEHT, 3aBe/IyIOLUM Kadenpoit

ITporpaMma paccMoOTpeHa

Ha 3acefjaHuM Kaderpbl-pa3paboTurka .

paboueii nporpamMel E4 BBICOKOOHEPTETUUYECKUE Y CTPOVICTBA ABTOMATUYECKUX CUCTEM
3aBenytoruii kKadeapoit Hecrepos H.U., K.T.H., fo11.

ITporpaMma paccMOTpeHa

Ha 3ace/laHUH BbITycKarole Kadeapsl

E4 BBICOKO3HEPT'ETUYECKHE YCTPOMCTBA ABTOMATUYECKHUX CUCTEM

3aBenyroumii kadenpoit Hecrepos H.U., K.T.H., #o.



PABOYASA ITPOT'PAMMA AVCIIUILINHBI
IITAMIIBI JI/151 XOJIOHOM IIITAMITIOBKHA

Pazjenbl padoyeii mporpaMMsl

1. JEJIM OCBOEHUMA ANCHUTT/IMHBI

2. MECTO JUCLHUITVIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA U COOEPX)KAHUE NUCHUITIINHBI

4. ®OPMBI KOHTPOJIA OCBOEHUA AVCHUIT/IVNHBI

5. YUEBHO-METOIWYECKOE N UH®OPMAIIMOHHOE OBECIIEYUEHUE OVCLHUIT/TMHBI
6. MATEPMAJIBHO-TEXHUYECKOE OBECITEYEHUWE NUCLUITINHBI

IIpuioxkenus K paboueii mporpaMme AUCLMIVIMHBI
o Tlpunokenve 1. AHHOTaIMs paboueit MporpaMmel

o TIpunoxenue 2. TexHOMOTUM U POPMBI 0Oy UeHHs
o Ilpunoxenue 3. PoH/BI OLIEHOUHBIX CPe/CTB



1. E/IM OCBOEHUA JNCIIUITVIMHBI

HEHL}O OCBOEHUA JUCLUIIIMHBI ABIAETCA CbOpMI/IPOBaHI/Ie c/1eAyromux KOMHeTEHHHﬁZ

IICK-1.03 — crocobeH pa3pabaThiBaTb HOBBIE TEXHOJOTHUECKHME MPOLECCHI JIMCTOBOM M OOBEMHOW XOJIOJHOM ILITaMITOBKH,
KOBKU, rOpsiuell IITaMIOBKH

I[ICK-1.14 — crocoOHOCTh CMPOEKTUPOBaTh INTAMIIOBYK) OCHACTKY C WCIOJBb30BaHHEM CTAHAAPTHBIX TIAKETOB CpPEe/ICTB
ABTOMATU3UPOBAaHHOTO MPOEKTUPOBAHMUSI, 00eCIeurBasi TEXHOJOTUUHOCTDb €€ U3TrOTOB/IEHHS

DOpMUPOBaHUIO KOMIIETEHLNH CTYKUT JOCTIKeHNe CIeAyOIIUX Pe3y/IbTaToB 00pa3oBaHus:
IICK-1.03
3HAHUS:
KpaTKue CBe/leHWsl O TeXHOJIOTMU W3rOTOBJIEHHUs, YCJIOBUSAM 3KCILTyaTaljid U CTOMKOCTH TeXHOJIOTMYeCKON OCHACTKH, O
MeTO/IbI TIPOEKTHPOBAHMSI, B TOM UKC/Ie, METOZIbI pacyeTa UCIIOHUTEIBHBIX Pa3MepoB U TIPOYHOCTH pabouero MHCTPYMeHTa;
YMeHust:
COCTaBUTb 3CKHU3 LIITaMIIa U OIMCaTh ero YCTPONCTBO U JleliCTBYUe, COCTaBUTh NACHOPT IITaMIIa;
HAsblKU:
oTIpeieNisiTh IPUUMHBI HapyIIeHUH paboToCIIOCOOHOCTH TeXHOIOTUUECKOW OCHACTKH.
IICK-1.14
YMeHus:
oripezieNisiTb IPUYMHBI HAapyILIeHWH paboToCIIOCOOHOCTH TEXHOIOTUUECKOW OCHACTKY;
HaBbIKU:
pa3pabatbiBaTh COOPOYHBIE UEPTEXKH, UePTEXKU pabouero HHCTPYMEHTA U JleTajiel [tamria.
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2. MECTO JUCIOUIIIMHBI B CTPYKTYPE OOII BO

Ouctpnmaa ITTAMIIBI 7151 XOJIOZHOM IITAMITIOBKM sBnsieTcs AUCLUIIMHON YacTy, hopMHUpyeMoii
y4acTHMKaMH 00pa3oBaTe/IbHbIX OTHOIIEHUH 0/10Ka 1, TporpaMmbl MOATOTOBKY M0 HarpaBieHuto 15.03.01 MawuHocmpoeHue.

CogiepkaHHe MCLMIUIAHBI  SIBASETCS JIOTHUeCKMM TIpojo/bkeneM zgucrunmmd: TEXHOJIOTUS JIMCTOBOM
IITAMITIOBKH.

Coep>XaHue [JUCLIMTUIMHBI SIB/ISIeTCS OCHOBOM i ocBoenust gucuuruind: TEXHOJIOTUSI ITPOM3BO/JCTBA
IITAMIIOB, OCHOBBI INPOEKTUPOBAHNISA IITAMIIOB, INEPCIIEKTUBHBIE TEXHOJIOI'N
XOJIOAHOHMITAMIIOBOYHOI'O ITPOM3BO/JCTBA, OCHOBBI ITPOEKTMPOBAHHSA TEXHOJIOTMYECKNX
IMPOLIECCOB XOJIOJJTHOM IIITAMIIOBKU.

IMpesBapuTesbHBIE KOMITETEHIMH, CHOPMUPOBaHHbIe Y 00ydarolierocs Ao Hadasa u3yueHusl AUCLUTIIHEL

¢ OIIK-11 — CniocobeH MpUMeHATh METO/IbI KOHTPOJIsSI KaueCTBa U3fie/iil U 00beKTOB B cepe rpodeccroHanbHOM
JlesTe/IbHOCTH, TIPOBOZUTD aHa/IN3 IIPUYMH HapyLleHUH TeXHONIOrMYeCKHX MPOLieCCOB B MAlIMHOCTPOEHNH 1 pa3pabarhiBaTh
MEepOTIPUATHS 110 UX TIpe/lyTIpeXIeHUI0

¢ OIIK-12 — CriocobeH obecrieqBaTh TEXHOTIOTMYHOCTE H3/eJIUi U TIPOLeCCOB MX U3TOTOBJ/IEHHS], yMeTh KOHTPOIHPOBATh
coOsTrofieHre TeXHOJIOTrHYe CKOY JUCLIMIIIMHBI TIPY U3TOTOB/IEHNH U3[e/MHi MalllMHOCTPOEHHs

¢ TICK-1.03 — crniocoben pa3pabaTbiBaTh HOBbIE TEXHOIOTMUECKHE TIPOI{eCChl IMCTOBOM 1 06BbeMHOM XOJIOHOH IIITaMITOBKH,
KOBKH, TOpsiueii IITaMIOBKHA

¢ TICK-1.07 — CriocobeH oCyI[eCTB/IsATh BBIOOP Pal[MOHAbHON CXeMbl pacCKpOsi MaTepuasa

¢ TICK-1/24.1 — CrniocobeH NPOBOJUTE OLIeHKY BO3MOYKHOCTH M3TOTOBJIEHUs] JieTalell MeToJjaMy LIITaMIIOBKH, OL{eHKY
TeXHOJIOTUYHOCTH TTPUMeHsIeMbIX B Ky3HEYHO-IIITaMII0BOYHOM MPOM3BO/CTBE MaTepHasioB, BHOCUTh MpeJ/I0XKeHus 110
TIOBBILLIEHNIO TEXHOJIOTMYHOCTH KOHCTPYKLIMU IITaMITyeMbIX JieTajiei

¢ TICK-1/24.2 — CniocobeH NMPOBOJUTE SKCIIEPUMEHTHI TI0 NCC/IEA0BAHHIO TEXHOMIOTMUYECKHX TTapaMeTPOB OTeparivid
06paboTKK MEeTaIoB JaBJeHUEeM 10 CTaHAAPTHBIM U 3a[JaHHBIM MeTOJMKaM, 00pabaThIBaTh ¥ TEXHUUECKH FPAMOTHO
0(OpPMIIATH Pe3y/IbTaThl HAyUHO-HUCC/IeA0BaTeNbCKUX PaboT B 06/1aCTH MALlHOCTPOEHHS



3. CTPYKTYPA 1 COAEPXXAHUE JUCIHUIIVINHBI

OO6111as1 TPYIO0EMKOCTh JUCIUIIAHBI cOCTaBseT 3 3.e., 108 u.

3.1. CopeprxaHue (JUAAKTHKA) AMCLUIITHHBI

AypMTOpHBIE 3aHATHS °
B KOHTAKTHOii (hopme E o
5 B
iE £8
e | § 2 B
& =] HaumeHoBaHHe pa3s/ie/ioB U AHJAKTHYECKHX eIMHHI] = =] E s e E
g 2 g 5 = | £: 2
3] %) g ¢85
a = 5% g -
S& | 3 5
X X
o o
= =
4 7 Paszpen 1. O6uume noHATHst 0 wramnax. 1.1. XapakrepucTrKa AUCLMIUIMHEL. 1.2. Ha3HaueHue 1 BU/bI 12 Py P 10 20 10
wiramros. 1.3. Knaccudukarys wramnos. 1.4. Obiype TpeboBaHus K LITaMIIaM.
Paszpien 2. OCHOBHBIe y3/1bI H jeTa/Ii ITaMnoB. 2.1. Bugpsl 610koB. 2.2. IITaMmbl ¢ HAMPaB/ISIOLAMI
4 7 ycrpoiicTeamu 1 6e3 Hux. 2.3 .JleTanu mWTaMIoB, UX , CTaHAAPTH3C Aetanu. 2.4 18 6 6 12 10 20
Kpenienvie myaHcoHoB ¥ Matpu. 2.5. TIpuHIMN feficTBus GydepHbIX yCTPOHCTB.
Paspen 3. TIpoekTHpoBaHue mTammnos. 3.1. Bbi6op MaTepuaios A/ U3rOTOB/IEHHUs JleTajleil ITaMria.
Tpe6oBaHus K MaTepuaiam. 3.2. MeTo/bl yIpouHeHHst pabouMX JeTasiei ITamroB. 3.3. JTarbl
4 7 TpOEeKTUPOBaHHUs WTAMIOB. 3.4. Ornpe/e/ieHye OTKPLITON U 3aKPLITON BbICOTHI Tammna. 3.5. OnpeyeneHue 40 18 18 22 30 30
LeHTpa Jae/eHus wramna 3.6. [IpouHocTHOM pacueT pabounx getaseid wramna 3.7. Ynucrora 06paboTku
nerasei wrammna 3.8. OdopmieHne cbopouHoro ueprexa wrammna 3.9. [Tacropr wrammna.
4 7 Paszpen 4. O0mue mo/I0KeHust 0 CTOMKOCTH mramna. 4.1. Buasl pemoHTa mtammna 4.2. dakTopbl, 16 6 6 10 20 20
B/ISIIOIME HA CTOMKOCTB IuTamma 4.3. Byjibl M PHYMHEI HapyIlIeHHs pab0ToCMOCOGHOCTH IITaMIIOB.
4 7 Paspen 5. MeToab! H3roToB/IeHus JeTajei mramna. 5.1. Marpuup! 5.2. IyaHcoHs! 5.3. BTY/IKY 1 KOJIOHKH. 22 2 2 20 20 20
Bcero 3a 7 cemecTp 108 34 34 74 100 100
Bcero no AucCUMILIHHE 108 34 34 74 100 100
3.2. CamocrosTebHas padora cryaenrta (CPC)
Homep n
Ne | HaMMeHOBaHHeE O0bem,
CO}Z[CP)KBHHE yqeﬁﬂoro 3adHUA
n/n pa3jesia yacoB
AUCIUITI/THHBI
Pa3gen 1. O6igue
1 TIOHATHUA O HazHaueHue u BH/bI IITAMIIOB. K.]'IaCCI/ICbl/IKaL[I/IH HITaMIIOB. O6u_u/1e Tp860BaHI/IH K IITaMIlaM. 10
IITaMIiax.
Pazpen 2.
OCHOBHEIE V3/IhI OcCHOBHBIE y3/IbI U fleTany WTamnoB. Buapb 6710KoB. I1ITaMITbl C HaNpaB/SIIOLIMU
2 — y ycrpotictBamu 1 6e3 HuX. [leTasid [ITaMIIOB, UX Ha3HaUeHWe, CTaH/apTU30BaHHbIE [IeTallu. 12
IﬂﬂaMHOB erl'[]'[(:‘HI/Ie IMyaHCOHOB X MaTpHII. HpI/IHL[I/Il'[ ,qu‘/JICTBI/IH 6y(1)epHLIX YCTPOﬁCTB.
BLI60P MaTepHrasioB Ay U3rOTOBJ/IEHUS ,E[ETa]IeI‘/Jl HITaMria. Tpe6OBaHI/I$I K MaTepHaiaM. METOABI
Pazzen 3 YIIpOUYHEHUSA pa60‘—II/IX ,quanei/’I IITAaMITIOB. DTarlbl MPOEKTHPOBAHWS LITAMIIOB. OHPGAEHGHI/IE
JI O. o o
3 I (f‘EKTI/I OBAHTIE OTKPBITOW U 3aKPLITOX BBICOTHI LITaMIIa. OHPE,E[EJ'IEHI/IE LeHTpa AaB/IeHUd LITaMIlad. 12
IJ_IEaMl'IOBp ITpouHoCTHOM pacueT pabounx fetasnel mramma. Yucrora 00paboTKy eTaned mramma.
’ OdopmieHre cOOPOYHOTO YepTeska Tamria. [1acropT mwramra.
4 BrimosniHeHWe JoMallHero 3aaHust 10
Pa3pen 4. Obiue
5 T10/1I0’KeHU4A O O6I.L[I/Ie M0JIOYKeHHSI 0 CTOMKOCTH IITaMIIa. BI/I,ELLI PeMOHTa LITaMIla. cI)EIKTO[JLI, B/IMSAIOLIME Ha 10
CTOMKOCTH CTOMKOCTbD LIITAMIIA. BI/I/I[I)I Y NPUYKWHBI HAPpYIIeHUA pa6OTOCHOCO6HOCTI/I ITaMIIOB.
miTaMria.
Paspen 5. .
6 MeTozp! Mertopp! n3rotopsieHus getaned wramna. Marpunpl. [lyancoHsl. BTynky 1 KOoHKU. 10
H3rOTOBJ/IEHHA
7  |AeTajnen BrINo/IHeHye JOMAIIHETo 3aJaHNs 10
IITaMria.
Bcero 3a 7 cemecTp 74
4. ®OPMbI KOHTPOJISI OCBOEHUA JUCIITUITVIMHBI
CEMECTP HEJE/IX CEMECTPA
112(3/4 5 6 |78 9 10 |11 12| 13 | 14 15 16 17
7 TexK | [P TekK | JIP 113 TexkK | JIP 13, zud. 3au.
YcioBHBIE 0003HAYEHUS:
e JIP — muarHoCcTHuUecKasi paboTa;
¢ TekK — Bonpocs! Jj1s TeKyIL[ero KOHTPOJIS;
e [13 — nomalliHee 3a/laHue;
e mud. 3au. — quddepeHMPOBaHHBIN 3aueT.
TEKyH.[Hﬁ KOHTPOJIb YCII€EBA€MOCTH CTYAE€HTOB IIPOBOAUTCA B AVCKPETHbBIE BDEMEHHbIE NMHTEPBa/Ibl B CJIEAYIOIUX
tdhopmax:
6 21152




JMarHoCTHYecKas pabora;
BOTIPOCHI [IJIsi TEKYII[Er0 KOHTPOJIS;
JOMAIIIHee 3a/aHue.

ITpome)xyTouHas aTTecTaus MPOBOAUTCA B hopMax:

IUuQdepeHIUpPOBaHHbIH 3aueT.
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5. YYEBHO-METOAMYECKOE 1 TH®OPMAIIMOHHOE OBECHEUEHUE
JVCIATIVHBI

5.1. OcHoBHas MTeparypa o JUCLUIIMHE:

1. A. T. Cxuptnagze, B. B. Mopo3os, A. B. J)KiaHoB. . ABTOMaTH31pOBaHHOe IPOeKTUPOBaHue 1TammoB. CaHKT-IleTepOypr:
Jlanb, 2022, 351. pec.

2. B. B. Moposzos, A. I. Cxupmiagzse, A. B. JKgaHoB. . ABTOMaTU3MpOBaHHOE MPOEKTUPOBaHKe TeXHOIOTUYeCKON 0CHACTKU
Jn1s xonogHow wtamnoBku. Crapeiit Ockon: THT, 2011, 12 5k3.

3. B. I1. PomanoBckui. . CipaBOYHUK I10 X0/I0AHOH 1TamnoBke. JI.: MaiiHocTpoeHue. JIeHUHrp. oTA-Hue, 1979, 176 3Kk3.

4. E. B. 3arepyxa, B. A. Jlo6os, H. U. Hectepos. . [IITammsl A/st xonozatoi mrrammnoku. CI16.BI'TY "BOEHMEX" um. 1. ®.

Ycrtunogra, 2021, 25 3K3.
5. II. B. Bepemlarus, B. A. Benses. . IIpoektupoBanye mrammnos. buiick: 13g-so AntI'TY, 2006, s51. pec.

5.2. JonoyiHMTeIbHAS IUTepaTypa Mo AUCLIUIIMHE:
1. B. JI. Mapuesko, JI. 1. Pyaman, A. U. 3aiiuyk. . CipaBOYHUK KOHCTPYKTOpA 1ITaMIIoB. JIMCToOBast LITaMIioBKa. M.:
MarmmHocTpoeHue, 1988, 2 sks.
2. JI. H. YinbuH, W. E. CeMéHOB. . TexHo/0rMs 1MCTOBOM 1TaMnoBKU. M.: [Ipoda, 2009, 3 3k3.
5.3. [lepuoguyeckue U3gaHUs:

He TpeOyIOTCSL.

5.4. TlepeueHb pecypCcoB UH(POPMALIMOHHO-TeJIEKOMMYHHUKALIMOHHOW ceTH "VIHTepHeT", HeOOXOAUMBIX /171 OCBOEHHS
JVICLIUTUTAHBI, 37IEKTPOHHbIE OHO/TOTeUHbIe CHCTEMEI:

1. http://library.voenmeh.ru/jirbis2 — ®yHznamenransHasi 6ubmuoreka BI'TY «BOEHMEX» um. [1.®. YcTHHOBA.
CoBpeMeHHbIe TpodeccroHabHbIe 6a3bl JAHHBIX:
1. https://rusneb.ru — HarjoHnanbHas 3nekTpoHHasi bubnmmoreka (HOB);
2. https://cyberleninka.ru/ - HayuHast s/ekTpoHHast 6ubmioreka «KnubepieHUHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTekcTOBast 3/ieKTpoHHast 6ubmuoTeka Poccutickoro doHzia GyHAaMeHTaIbHBIX
HCC/IeI0BaHUM.
VHdopMalvoHHbIe CIIPaBOYHbIE CUCTEMBI:
1. TexakcrepT — IH(OpMaI[MOHHBIN TTOPTa TEXHUUECKOTO Pery/ivpoBanusi: HopMmbl, ipaBusia, cTaHAapThl PD;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] TOCToB cobcTBeHHO
redepatyu bBI'TY "BOEHMEX" um. [I. ®. YcTrHOBa;
3. http://www.consultant.ru/- KorcynsranTtILtoc- MH)OpMAaLMOHHbBIH [TOPTas MPABOBON MH(MOPMALHH.
5.5. [IporpaMmmHoe obecrieueHve:
He TpeOyeTcs.

5.6. lndhopMal[MOHHbIe TEXHOIOTHU:

B3auMojelicTBHe ¢ obyuaroimmucs nocpeacteom SMOC Moodle BI'TY «BOEHMEX» um. I.®. YcTrHOBa.



6. MATEPUAJIbHO-TEXHUYECKOE OBECIIEYEHUE JUCHAUIIVINHBI

6.1. JIeKIjMOHHBbIE 3aHATHUA:

CTelMaTM3UpOBaHHbIe TPeOOBaHKS M0 000PYOBAHHIO OTCYTCTBYIOT; ayAUTOPHSI C TTOCaZI0YHBIMU MeCTaMH 10 KOJTHUEeCTBY
CTY/IEHTOB; JOCKa.

6.2. ITpouee:

1. pabouee MecTO IperofaBaTesisi, OCHall|eHHOe KOMITBEOTEPOM C JJOCTYTIOM B IHTepHeT;
2. paboure MecTa CTyA€HTOB, OCHAIL|eHHbIe KOMITbIOTepaMH C IOCTYIIOM B VIHTepHeT, pefiHa3HaueHHbIe A7 paboThl B
3/IeKTPOHHOI 00pa3oBare/IbHOM cpefie.



TIpunoxenue 1
K paGoueii nporpaMMe JUCHHIUIMHBI
IITAMIIBI VI XOJIOAHOU IITAMIIOBKHA

AHHoTanusa padouyeii NporpamMmsl

Oucmynmisa IHTAMIIBI /IS XOJIOAHOM IINTAMIIOBKHM sBiseTca AUCLUIVIMHON uacTH, (hopMHpyeMoi
y4YacTHHKaMH 00pa3oBaTe/IbHBIX OTHOIIeHHH 0/10Ka 1, MporpaMMbI TIOATOTOBKHM TI0 HaripasieHuto 15.03.01 MawuHocmpoeHue.
HOucturnmHa peanusyetcs Ha Qakynsrete E Opykue u cucremsl BoopykeHusi BI'TY "BOEHMEX" um. [1.®. YcruHoBa kKadeapoii
E4 BBICOKO3SHEPTETUUECKUE YCTPOMCTBA ABTOMATUUECKUX CUCTEM.

JvcuuniMHa HallesieHa Ha (opMHpOBaHUe KoMnemeHyul:
TICK-1.03 criocobeH pa3pabaTbiBaTh HOBBIE TEXHOJIOTHUECKHE TIPOLECCHI JIMCTOBON M 0OBEeMHOM XOJIOAHOM IITaMITIOBKU, KOBKH,
ropsiueit ITaMIIOBKY;
[ICK-1.14 crocobHOCTh CIIPOEKTHUPOBATh LITAMIIOBYIO OCHACTKY C KCIIO/b30BaHHEM CTaHAApTHBIX MAKETOB CPEJCTB
aBTOMAaTU3MPOBAaHHOTO MTPOEKTHPOBAHHSI, 00eCIeunBasi TEXHOJIOTHYHOCTD ee U3TOTOBJIeHHS.

Copep>XaHue JUCLUIUIMHBI OXBaThIBaeT KPyT BOMPOCOB, CBSI3aHHBIX C METOJWKOW MPOEKTHPOBAHUS ILTAMIIOB PUMEHUTEIBEHO K
TIpOLieccaM XOJIOZHOM JTUCTOBOM ¥ 00beMHOM IITaMIOBKH.

ITporpaMmoi JUCLIMIUIMHBI TPeSyCMOTPEHBI CIeYIOIIYe BUbI KOHTPOJIS:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/EHTOB [TPOBOAUTCS B JUCKPETHBIE BDEMEHHBIE HHTEPBAJIBI B C/IEAYHOLLUX
thopmax:
e /MarHocTuueckas pabota;
®  BOMPOCHI [ii5 TEKYIIIETO KOHTPOJISL;
e JOMalliHee 3aJaHUe.

ITpomexxyTouHasi arTecTanys NPoBOAUTCs B popmax:
o muddepeHIIMPOBAHHBIN 3aUeT.

OO611jast TPYJ0eMKOCTb OCBOEHHSI AUCLIUIUIHHBI COCTaBsieT 3 3.e., 108 u. [TporpaMmoii AUCLMIUTHHBI TPeyCMOTPEHbI JIEKLMOHHBIE
3aHsTHA (34 4.), caMocTosiTeNTbHasA pabota cryaeHTa (74 u).
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IIpunoxenue 2

K paGoueii nporpaMMe JUCHHIUIMHBI
IITAMIIBI VIS XOJIOJHOU INTAMIIOBKH

TEXHOJIOI'MU 1 ®OPMbI OBYUEHUA

PekoMeH/ALMH 110 OCBOEHHIO JUCLMIVIMHBI /IS CTYAEHTa

TpyZ0eMKOCTb OCBOEHUsI JUCLIMIUIMHBI cocTapisieT 108 u., u3 HuUX 34 4. ayAWTOPHBIX 3aHATHM, U 74 4., OTBEJEHHBIX Ha

CaMOCTOATE/IbHYIO pa60Ty CTyA€HTa.

PexoMeHZaLMKY 110 pacIipefie/ieHHI0 yueGHOTO BpeMeHH I10 BHJAM CaMOCTOSITeSIbHOW pPabOThI M pasfieniaM AWCLIUTIMHBI

TIpUBe/IeHE! B TabMuIle.

KoHTpO/Ib OCBOEHUsI AWCLMIIMHBI TTPOU3BOAUTCS B COOTBETCTBUHM C Ilomo)keHHeM O TeKyleM, PyOeXXHOM KOHTpoJie

yCIIeBaeMOCTH ¥ TIPOMEKYTOUHOM aTTecTaly 00yJaroIixcs.

@DopMbI KOHTPOJIsI U KPUTEPYH OLieHUBaHUsI TIPUBEAEHBI B NpHIokeHnH 3 K Paboueii mporpamme.

HaumeHoBaHHe PaGoThI PexomeHnpyemas iMTeparypa pra?::zl(ocm’
Paspesn 1. O0uyie NOHATHSA 0 IITaMIIAX.
I1. B. Bepewjarun, B. A. besnsies. .
IIpoekTrpoBaHue IITaMIIOB:
buiick: M3a-Bo AntI'TY, 2006 (1)
A.T. Cxuprnagze, B. B. Mopo3os,
A. B. XXpaHos. .
Hasnauenue 1 Bu/bI TamnoB. Knaccugukanys mrammnos. Obiye ABTOMATH3UPOBAHHO® .
N p— MPOEKTUPOBaHKe IITAMIIOB: 10
Cankr-Iletep6ypr: Jlaub, 2022 (1)
E. B. 3arepyxa, B. A. Jlo6og, H.
W. Hecrepos. . llITamne! gis
XOJIO[{HOU IIITAMITOBKHU:
CII6.BI'TY "BOEHMEX" um. [I.
®. YeruHosa, 2021 (1)
Wrtoro no pasgeny 1 10
Paspen 2. OcHOBHBIE Y3/1bI U AeTa/lau IITaMII0B.
E. B. 3arepyxa, B. A. Jlo6og, H.
W. Hecrepos. . llITamne! s
XOJIO[{HOU IIITAMITOBKHU:
OCHOBHBIE Y3/IbI ¥ IeTay ITaMioB. Buspsl 6;710koB. IITambl ¢ CIT6.5TY "BOEHMEX" nm. [
HarpaB/ISIIOIIMMU yCTPOMCTBaMK U 6e3 HUX. J]eTasiu LITaMIIOB, UX q) Yernmosa, 2021 (2-3) T 12
HasHaueHHe, CTaH/aPTH30BAHHbIE eTaNH. Kpenienue ryaHCOHOB ¥ MaTpHL. I B. BepemamH’, B. A. Benses. .
IMpuHIMI feiicTBYs 6ydepHBIX YCTPOMCTB. T i —
Butick: N3a-Bo AntI'TY, 2006 (2-
3)
Wroro no pasgeny 2 12
Paspen 3. IIpoekTHpoBaHMe IITAMIIOB.
B. B. Moposos, A. I. Cxupmiagse,
A. B. XpaHos. .
ABTOMaTU3UPOBaHHOE
TIpOeKTHpOBaHue
TeXHOJIOTMYeCKON 0CHACTKH J|1st
BrIO0p MaTepraioB [iis1 U3TOTOB/IeHUs JeTanel mramma. TpeboBaHus K XO/IOAHOH IITaMIOBKH: CTapLIH
Marepuanam. MeTozbl YIIPOYHeHHsT paboumx JieTasiel ITaMIoB. JTarlbl Ockon: THT, 2011 (1-3)
[pOeKTUPOBaHuUs IWTamIioB. Orpe/iesnieHre OTKPBITON U 3aKPBITOM BBICOThI E. B. 3atepyxa, B. A. Jlo6os, H.
wramna. OnpeenieHye LieHTpa JaByieHus mrama. [IpouHoCTHO# pacueT n. HeCTePof“ - Hramme! Ais 12
pabounx ferasedi mramma. Yucrora 06paboTku JeTasnel mrama. XOHOAH'?H HITaMHOBIfH:
OdopmieHue cO0pOUHOro yepTexa mramra. [lacrmopT mramma. CH6§1§:§TIHIE)SEI;3§?((3 ;H)VI A
II. B. Bepemarus, B. A. Benses. .
ITpoekTHpoOBaHe ITaMIIOB:
Butick: N3a-Bo Ant['TY, 2006 (2-
5)
JI. H. Nnbun, U. E. CeMEHOB. .
TexHosorust TMCTOBOM
BrinonHeHye foManHero 3ajaHus mramrioBku: M.: Ipoda, 2009 (3- 10
7)
Wrtoro no pasgeny 3 22
Pa3pen 4. O01Me Mo/10)K€HUA 0 CTOMKOCTH IITaMIia.
OO61ue TOJIOKEHHUST 0 CTOMKOCTH IITaMIa. Brbl peMOHTa LITamIia. B. JI. MapueHko, JI. U1. Pyaman, A. 10
@DaKTOpHI, BAUSIOLIME Ha CTOMKOCTD IITaMIla. Bubl ¥ IpUUMHBI HApYILLEeHUsT N. 3aituyk. . CripaBOYHUK
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paboToCII0OCOOGHOCTH IIITaMITOB.

KOHCTPYKTOpA IITamrIoB. JInucToBast
taMrioBka: M.:
MamuHocTpoenue, 1988 (6-9)

Wrtoro no pasgeny 4

10

Pa3zgesn 5. MeTobl H3r0TOB/IEHHS AeTajIeH IITaMIia.

Mertob1 U3roTOBNEHUs AeTasteit mrtamna. Marpuubl. [TyaHnconsl. Brynku u

KOJIOHKH.

B. JI. MapueHko, JI. U1. Pyaman, A.
W. 3aituyk. . CipaBOYHUK
KOHCTPYKTOpA IITamrioB. JInucToBast
mTamrioBka: M.:
MamuHocTpoenue, 1988 (3-7)
E. B. 3arepyxa, B. A. Jlobos, H.
. Hecrepos. . llltamnsl g1
XOJIOZHOM IIITaMITOBKH:
CII6.BTTY "BOEHMEX" um. [I.

BrinosiHeHue AOMalllHero 3aJaHuda

10

®. YcruHoBa, 2021 (1-5)

B. I1. PomaHoBckuii. . CripaBoOuHUK
10 XOJIOIHOM ITaMroBKe: JI.:
MammHocTpoenue. JIeHUHTp. OTj-
Hue, 1979 (7-9)

10

Wroro no pasgeny 5

20

12
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IIpunoxenue 3
K paGoueii nporpaMMe JUCHHIUIMHBI
IITAMIIBI VI XOJIOAHOU IITAMIIOBKHA

®OH/] OHEHOYHBIX CPEACTB

(DOH,H OLI€EHOYHBIX CPeACTB, MO3BOJIAOLIWE OLIEHUTh Pe3Y/IbTaThbl O6y1—I€HI/IH 3(0) AaHHOﬁ AUCLUITIMHE, BK/TIOUAIOT B cebs:

e fuarHoctuueckas pabora

*  BOIMPOCHI /IJIs TEKYIIIETO KOHTPOJIS;
e /lOMalllHee 3a/jaHHe;

e muddepeHIUPOBaHHbIM 3aueT.

Kpurepun onieHUBaHUsA

JuarHocruyeckas pabora
[Juarsoctuyeckasi pabora npoeoguTcs B popme tecta B8 SUOC Moodle:

® TIpU NPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOMPOCOB - He aTTeCcTaLus;
 TIpU NpaBW/ILHOM OTBeTe Ha 60% BOIPOCOB U Oostee - aTTecTarys.

Bonpoce! a1s TeKyliero KOHTpo/s
Bonpocs! A1 TeKyIero KOHTPOJIs yCIIeBaeMOCTH B (hopMe JMarHOCTHUeCKOH paboTs! pa3pabarsBaroTcst (0OHOBISIOTCS)
€KerofIHO B COOTBETCTBHH C MaTepralaMH, U3yUeHHBIMH 00yJaroIMUCS.

JomaiiiHee 3aiaHue

OTueT 1o AOMaIlHUM 33/]aHKSIM TIPeJCTaB/sSeTCs B TIeYaTHOM BH/le. 3all{uTa OTYeTOB MPOXOAUT B (hopMe OTBETOB Ha
TIOCTaB/IeHHBIe MperofiaBaTesieM BOIIPOCHI IIPH NIPOMEKYTOUHOM aTTecTaluy. B ciiydae eciu opopmiieHHe oTueTa U OTBEThI
CTyZleHTa Ha [0CTaB/IeHHbIe BO BpeMs 3aLlUTHI BOITPOCHI COOTBETCTBYIOT YKa3aHHBIM TPeOOBaHUSIM, CTYZIEHT MoTyJyaeT
Haunbosbiee yncio 6amuioB — 100 H6anos.
JomaiiiHee 3a/jaHie TIPUHUMAETCS TIPU Ha/TMuKKy 75 6asiioB.
Kpurepuu orjeHuBaHus:
0 mpaBWILHOCTb OTBETOB Ha BOMpoChi— 50 6asios;
0 MpaBUIBHOCTL OQOPMIIEHUsI OTUeTa (CTPYKTYPHAs YTIOPSIIOU€HHOCTD, CChIJIKA Ha JINTEPATypy, TaOMULbl, PUCYHKH) — 20 6asios;
0 akTya/mbHOCTh — 10 6a/1/10B;
[ JIorMYHOCTD U MOC/IeI0BaTeNbHOCTD U3/I0’KeH!Us MaTepuana — 5 6asios;
0 BBICOKOE KauecTBO rpaduueckoro mMarepuasa —-— 10 6asios.
OTuerT 110 AOMALITHEMY 3aJJaHUI0 He MOXKeT ObITb TIDHHSIT U TIOZIEXKUT ZOpabOoTKe K CyJae:
0 OTCYTCTBUSI HEOOXOJUMBIX Pa3/IesiOB;
[ HeGpeXxHOTOo U 6e3rpaMOTHOTO 0OPMITEHHSI.

JuddepeHnMpoBaHHbIN 3aueT

ITo KaXk/[0My KOHTPOJIBHOMY MepOTPUATHIO 00yUaroIiuii (TpY AUarHOCTUUECKUX paboThI, JOMAIlIHYe 3a/JaHusl U yUeT
TIOCEI[AeMOCTH 3aHATHH) 00yuaroLuiicsa HabupaeT 6asuTbl B COOTBETCTBUM TEXHOJOTMUECKOU KapTOM JUCIIUTITUHBI.
MuHMMaTbHOe KOJTMUeCTBO 0asiioB ¥ KOMHUeCTBO OaioB, He0OX0AUMOe IS TOTyUeHHs 3aueTa C orpe/ie/ieHHOU OL[eHKOH
(3aUTeHO-OT/IMYHO, 3aUTEHO-XOPOIII0, 3aUTeHO-Y/I0B/IETBOPUTEILHO),
yCTaHAB/IMBAeTCsl HOPMATHBHBIM aKTOM 0 yHUBepcuTeTy. Eciu o pe3sysnbratam o0yueHust B ceMecTpe o0ydJaroLuiics: He Habpan
MHUHHMa/IbHOe KOIMUeCTBO OasioB, TO eMy HeoOX0UMO BBITIOHUTE JOMAIllHHUe 3aJaHUsI ¥ OTBETUTH Ha 2 BOMPOCA U3 CIIMCKA
BOMPOCOB 151 [rhhepeHIPOBAHHOTO 3a4eTa.
Ecnu obyuaronuiics mpeTeHAyeT Ha 60siee BLICOKYIO OLIEHKY, TO eMy HeoOX0JMMO OTBETHTh Ha 2 BOIPOCA U3 CIHCKA BOMPOCOB
U1 v depeHLMPOBAHHOTO 3aUeTa.

Bormpocs! K AuddepeHLIMpOBaHHOMY 3a4eTy

1.ITonsTHe mwTamna. OTKPBITHIE U 3aKPBITHIE LITAaMIIBL. PasjjesieHre TaMIIOB B 3aBUCHMOCTH OT Kj1acca 060pyzoBaHust. Bugb
LITaMITIOB TI0 Ha3HAUeHHIO U 110 0COOeHHOCTSIM COOPKH.

2. TeXHO/IOTMUeCKUI TIPU3HAK Jie/IeHus INTaMmoB. LIITamIibl TpoCThie 1 KOMOMHUPOBaHHBIe. DKCIUTyaTalliOHHbIA TIPU3HAK
JieJIeHus] 1LITaMIIOB.

3. Briok v maxer 1mtammna. Bujibl 610KOB 0 PacrionoyKeHUI0 HarlpaB/IsIoIIUX yCTPOICTB.

4. Bioky 6e3 HaNpaB/SIOLUX YCTPOWCTB, C HANPAB/ISIOIIMMY TIJTUTAMH 1 HAaTIPaB/ISIOIIMMY KOJIOHKaMU U BTY/TKaMU.
INpeumy1iecTBa U HeAOCTATKU.

5. HasHaueHue OCHOBHBIX JieTaneil mramna (K/IMH, [10/3y1Ka, HalpaB/siiolast KOJIOHKA U BTY/IKa, XBOCTOBUK, ITyaHCOH U
IyaHCOHO/ep>KaTe/lb, MaTpULia U MaTpuLie/iep>kaTe/ib, 111ar0BbIi HOXK, ONOPHAsi U HarpasJIsrolas I/71aHKa).

6. HazHaueHme 0CHOBHBIX fieTasiell mrramma (TIoAK/IaZgHast TINTKa, TpadapeTt, hUKcaTop, yrop, ChbeMHHUK, BBITaJIKUBATeb,
TOJIKaTeslb, TpaBepca, oydep).

7. IpuHuun feticTBus OydepHBIX ycTporcTB. Ha3HaueHVe [IapUKOBBIX HATPaB/ISIOIMX YCTPONUCTB (OCTOMHCTBA U HEJJOCTATKH).
Kpenesxusle ferany.

8. OcHOBHBIe TPeOOBAHUS K ILITAMIIaM.

9. Beibop MaTepHasoB fij1sl U3rOTOBIEHNS AeTasel mrama. TpeGyeMble CBOMCTBA MaTepHanoB (3KCIUTyaTallioOHHBIe,
TeXHOJIOTMYeCKHe U 5KOHOMHUYeCKHe).

10. PekoMeH1yeMble MaTepyasbl /i1 U3rOTOB/IEHHs pPabouuXx fieTasel mrammna. MapkMpoBKa cTajeu.

11. MeTannokepamuyecKye CIUIaBbL.

12. TIpumeHeHue nacTMacc.

13. MeTo/ibl yIpOYHEHHsI IIITaMIIOB.

14. XpomupoBaHue.
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15. A3oTupoBaHue.

16. D1eKTpOUCKpPOBOE YIIPOYHEHUE.

17. LlemenTanyst.

18. TIpouyHOCTHBIE pacyeThl ITyaHCOHOB U MaTpuL] (METOAMKU pacueTa).

19. OTarel NpOEKTUPOBaHUS LITAMIIOB U UCXOZHbIE JJaHHBIe /1/151 IPOeKTUPOBaHNUSI.

20. OcHoBHbIe TIpaBuIa oopm/ieHHs: COOPOUHBIX UepTeXKel IITamIIa.

21. YucTtoTa 06paboTKu feTtaseit mrammoB. [Toka3aTe/nu mepoxoBaToCTH.

22. OnpesiesieHHe OTKPBITOM U 3aKPBITOM BBICOTHI LLITAMIIA.

23. OnpepieneHue 1jeHTpa JjaB/eHys IITaMIIa.

24, O61Me TIONOXKEHHUSI O CTOMKOCTH LITaMIIOB /I/Isl XOJIOAHOMW ITaMITOBKU. DaKTOPbI, BAUSIOIINME Ha CTOWKOCTh 1ITAMITIOB. BU/ibI
peMOHTa.

25. HencripaBHOCTH LITaMIIa, BAUSIOIIME Ha KaueCTBO LITaMITyeMbIX [leTajeld, ¥ CroCOObl MX yCTPaHEHMUS.
26. [NacriopT mramna (OCHOBHbIE CTPYKTYpPHbIE 3/1eMeHThI).

Kpurepuu oueHvBanus:

- MpaBUJIbHBIE MT0JIHbIEe M YeTKHE OTBETHI Ha BCe BOIPOCHI MPerofiaBaTesisi — «3auTeHO-0T/INUHO»;

- TIpaBUJIbHBIE, HO HEI0CTaTOYHO TO/IHbIE U YeTKUe OTBeThl Ha TI0CTaB/IeHHbIe NIperojaBaTesieM BOIPOCHl — «3aUTeHO-XOPOLLO»;
- MIpaBU/IbHBIE OTBETHI Ha OOJIBbIIYI0 YacThb OCTaB/IeHHBIX BOIIPOCOB — «3aUTeHO-Y/|0BI€TBOPUTE/ILHOY;

- HeTlpaBW/IbHbIE 1 HETOJIHbIe OTBEThI Ha BCe T0CTaB/IEHHbIe TperoaBaresieM BOIIPOCh] — «He 3aUTeHO».
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Tacropt ¢oHZA OLIeHOUHBIX CPeZCTB

KYPC

CEMECTP

HaunmeHoBaHHe pa3je/ioB U AUJAKTHUECKHUX eJHHHIL]

BCETO

AypuTopHbie
3aHATHUA B
KOHTaKTHOI

¢oj

pMe

BCEI'O

JIeKumu

CamocrosTenbHasA
pabora cTygeHToB

dopmupyemas
KoMmeTeHuusa, %

IICK-1.03

IICK-1.14

HAVMMEHOBAHUNE
OILIEHOYHOTI'O CPEACTBA

Paspen 1. O0iiye NOHATHSA 0 IITAMIIAX.

12

10

N
o

Bonpocs!
s
TeKy1L[ero
KOHTPOJIS

Paspen 2. OcHoBHBIe Y3/1BI U AeTa/lIH IITaMII0B.

18

12

10

20

Bonpocsl
ISt
TeKyILlero
KOHTPOJIS

Paspen 3. IIpoekTHpoBaHMe IITAMIIOB.

40

18

18

22

30

30

[omarHee
3aJjaHue,
Bonpocsl

ISt
TeKyILlero
KOHTPOJIS

Paspen 4. O0ui1e MoI0KEeHHsI 0 CTOWKOCTH IITaMIIa.

16

10

20

20

Bomnpocer
JJIst
TeKyILero
KOHTPOJISL

Pa3zgen 5. MeTobl H3r0TOB/I€HHS AeTajIeH ITaMia.

22

20

20

20

JomarHee
3ajlaHue,
Bonpocer

JJIst
TeKyILero
KOHTPOJISL

Bcero 3a 7 cemectp

108

34

34

74

100

100

Bcero no gucuun/iuHe

108

34

34

74

100

100

15
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Kpurepuu onjennBanus

IICK-1.03

Bonpocbl omkpbimozo muna:

Ne 1 Cpe/icTBa TeXHOJIOTMYECKOTO OCHAII|eHHS], AOTO/HSIOIUM TEXHOIOTMYeCKoe 000pyIoBaHue st
BBITIOJTHEHHS1 OTIpe/ie/IeHHOM YacTH TeXHOI0rMUeCcKoro mpotiecca — 370 ......

Ne 2 Itamno — 310 .......

Ne 3 B mTaMnax ziyist BEIpyOKH HanboJsiee yacTo MPUMEHSIFOT CIIOCO0 YIATeHUST IETAIH ,,y,50,7-

Ne 4 ITozauy B mramm 3arotoBkH Kakoro Buzia HE ocyijecTistotT BpyuHyto?

Ne 5 ITammbl, cobupaeMble U3 Y3/I0B U [ieTaleld, UCOJIb3yeMbIX TOJILKO B JAHHOM ILTAaMIIE, - 37O ....
LITaMITbI

Ne 6 IIITamribl, B KOTOPBIX TIPeJyCMOTpPeHa 3aMeHa IyaHCOHAa ¥ MaTPHL{bl, - 3TO IITaMITbl CO CMEHHBIMU

Ne 7 [ Tammbl, cobupaeMble U3 Y37I0B U [ieTajei, MHOTOKPATHO UCIIO/Ib3YeMbIX B Pa3/IMUHbBIX LITaMIIax, - 3TO
..... LIITAMIIBI.

Ne 8 JeTanu nramria, rmpe/CcTaB/IsIoLIYe OMacHOCTh JJIsl OTlepaTopa, J0/KHBI OKPAIIUBAThCS B ..... IIBET.

Ne 9 B uramiie COBMELLIEHHOTO [eHCTBYS /151 BBIPYOKU IPOOUBKY UMEETCs IeTalb «yrop». Kakoii criocob

ToZla4uu T10/I0OCBI MCITO/TB3YEeTCA B TAKOM mramre?

T 1 g

{ ]

ey
i
b
Ill

Ne 10 ITpu Heo6XOAMMOCTH IPOOUTE GOKOBBIE OTBEPCTHS B ITYCTOTEBIX JleTa/lsIX OOJIBIIOro AUaMeTpa WK B
THYTBIX JleTa/six ¢ O0/bILION JJIMHOW MOJIKY, O/IM3KO Pacro/IoKeHHble K JOHHOM Y4acTy WM JINHUU
n3ruba, To MPUMEHSIIOT FTOPU30HTAIBHOE PACIIO/I0KeHHe ITyaHCOHOB NMPobOKBKY. Kak Ha3bIBaIOT JeTasb,
NIPUBOZALLAS B JBIKEHUe ITyaHCOH?

Bonpocbl 3akpbimo2o muna:

Ne 1 Kakum HoMepom o603HaueHa JieTasb IiTaMIia ToC/Ie/[0BaTe/IbHOrO eHCTBHUs, 00eCrieurnBaroIas
TIOBBIILIEHWE TOUHOCTU OTHOCHUTE/IbHOTO TI0JI0XKEHHS TPOOHMBAEMOr0 OTBEPCTHSI U HAPY>KHOTO KOHTYpa
netanu?

A TR AT T A LTI AT LTSI,

\\\\ \\\ \\\ .
I NN - N
N B
2———HUf|l
.7 -
7— | —

LoD B =~

A N
1-8;
2-7,;
3-2;
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4-1
Ne 2 IIIramn A5t KaKol TeXHOJIOTUYeCKO# orepaluy MpuBe/ieH Ha PUCYHKe?

)

r "
asyy

77

1 — st 06pe3ku; 2 — [I7ist BLITSDKKH U OTPe3Ku; 3 — JI/ist BBIDYOKH U BBITSDKKH;

4 — [17111 BBITSDKKU

Ne 3 TexHosiornueckue Tpe6OBaHI/IH K CBOMCTBaM MaTepuasia MHCTpyMeHTa [Jid IITaMI1I0B XOJ'IOAHOI;'I

LITAMIIOBKK 00€CIeurBaioT ero 3d/laHHbI€ SKCIUTyaTalJdOHHbIE XapaKTePUCTUKH.

YKa)kuTe TeXHOJ/IormueckKue TpeGOBaHI/IH, KOTOPbIE HE 3aBUCAT OT METOA0B TepM006p360TKI/I

WHCTpYMeHTa:
1. 3aka/nMBaeMOCTb
2. IIpokanuBaemMoCTb

3. YCcTOWUHBOCTh IPOTUB 00€3YT/IepOKUBAHUS

4. Xoportmast 06pabaTbIBaeMOCTh PeXKYILIM HHCTPYMEHTOM HJTH abpa3uBOM

5. YcToHuMBOCTb IPOTHB 00pa30BaHus TPELVH MPH LUTH(OBaHUK

Ne 4 Kakoe cBOICTBO MHCTPYMeHTa/IbHOM CTa/li OTHOCUTCSI OJHOBPEMEHHO U K 3KCILTyaTalliOHHbIM

TPEGOBHHI/IFIM WHCTPYMEHTA/IbHOT'O MaTepHrasia, U K TeEXHO/IOTHYeCKUM Tp86OBaHI/I${M?

1. Heobxoiumast TBEpZAOCTD
2. BpicoKasi NpOKanMBaeMoCThb
3. TernmocToWKOCTD

4. HeBbICOKasi CTOUMOCTh
Ne 5
KB 0 e ]

10

[Tamn AJ1s1 KaKoM oriepalyy U300pa)keH Ha pUCYHKe?

1 — BBITSKKA; 2 — rubKa; 3 — BEIPYOKa-BbITSDKKA; 4 — OTpe3Ka-THOKa

Ne 6 YKa)kuTe TeXHOJ/Iormueckue K]IaCCI/I(bI/IKaLII/IOHHI)Ie TPpU3HAKKN TEeXHOJIOTUYECKON OCHACTKH:

1 - BUJ TEXHOIOTUYECKOM Cpe/ibl, BO3/EeHCTBYIOIel Ha 3aT0TOBKY;
2 - BUJ| ICXO/IHOM 3ar0TOBKUY;

3 - Tum nojaun B pabouyto 30Hy u criocob (yKcaryy 3aroToBKY;

4 - BU/I BBITIO/HSIEMOM TeXHOIOrMUeCKoi onepanyu (U crnocob BHINOIHEHHS).
Ne 7 YKakKuTe KOHCTPYKTHBHBIE K/IaCCU(UKALMOHHBIE TPU3HAKK TeXHOJIOTHYeCKOM 0CHACTKU:

17
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Ne 8

Ne 9

Ne 10

1 - BU/] TEXHOJIOTUYECKOU Cpe/ibl, BO3JEHCTBYHOLIeH Ha 3aTrOTOBKY;

2 - criocob /1efiCTBYSI BO BpEMEHH;

3 - Tun nogiaur B pabouyto 30Hy M criocob GpUKcalu 3aroTOBKHU;

4 - BU/I BBITIOJTHSAEMOM TEXHOIOTHUECKOH orepariyu (¥ crocob BHIMOTHEHNST).

CxeMa LITamria Kakoro JielicTBYs IpyBe/ieHa Ha pUCYHKe?
1 — KOMOMHUPOBAHHOTO AEHCTBYS;

2 — MPOCTOTO JeUCTBUS;

3 — roc/iej0BaTeIbHO-COBMELL|eHHOT0 /1eHCTBUS;

4 - ocsie10BaTeNbHOTO JeUCTBUS.

CxeMma IITaMIia Kakoro /iefiCTBYs MpUBe/jeHa Ha PUCYHKe?
1 — KOMOMHUPOBAHHOTO JEHCTBYS;

2 — MPOCTOTO JeUCTBUST;

3 — roc/ie,0BaTeIbHO-COBMEIL|eHHOT0 J1efCTBUS;

4 - mocsie10BaTeTbHOTO JAeUCTBYS;

5 — COBMeILIeHHOTO IeHCTBUS

CxeMa 1ITaMIa Kakoro ZiediCTBYsI TIpUBe/ieHa Ha PUCYHKe?
1 — KOMOMHHUPOBAHHOTO JEUCTBYSI;

2 — MPOCTOrO JIeHCTBUS;

3 — moce0BaTe/IbHO-COBMEIIeHHOTO JIeNCTBYS;

4 - TocJieoBaTebHOTO J1eHCTBUSL.
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Bonpocbl 0mKpbimozo mund:
Ne 1 Ha c60pouHOM uepTexe 1ITaMiia HeoOX0JUMO YKa3bIBaTh, B TOM UKC/Ie B TEXHUUECKHUX TPeOOBAHUSX, U300PaXKEHUIMU 1

TEKCTOM TeXHOJIOTHUeCKHe XapaKTePUCTHUKH BBIMOIHIEMOH B ITaMIle orepaluy. Bo3aMo)KHO ToipobHee MepeunciuTe ux.
Ne 2 Cramu Y10 u Y10A Haubosiee NpUrofHsb! [jisi pabounx yacTel ITamra, yeM Jpyrue Mapku. Ho 3Tu ctanu obsaator

3HAUUTENbHOMH ...... WHCTPYMEHTa I10C/le 3aKa/IKU B BOJie

Ne 3 CTOMKOCTb pabourx 37IEMEHTOB IITaMIIa, U3TOTOBIEHHBIX M3 TBEPABIX CIIIABOB, B 30 pa3 BblIllle CTOHKOCTA Pabounx
3/IeMEeHTOB 13 UHCTPYMEHTAJIBHBIX CTasleH, T.K. OHU 00/1aZjaloT BHICOKOH ..... ) S .

Ne 4

Ne 5

Ne 6

CooTHECTH TCPMHHEI C OIIPpCOCIICHHAMH

Hanpasigronui
Y3eJ CIVKHT 114

Hanpasigronias
KOJIOHKA

HampaBigoniasa

BTYJIKA

- JCTallb THIHHIPHYCCKOI'0 HAIIPABIAKMICTO Y3/Ia, HMCHOIIAA HAPYVAHYH
HallpaB/HHINYI [IOBEPXHOCTE,
- JIETallb MHMHHAPHYECKOT0 HATIPAaBIAIOIIETO Y3l1a, HMEIONMAaA BHYTPECHHIOTO
HallPaB/HHINYK [IOBCPXHOCTE,
- COBMEIIIEHHA YacTel IIPH HX MIEPEMENTICHHH OTHOCHTEILHO OPYVT IPyTa
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1 7
2 8
3 9
4 10
5 11
6 12

[IepeTamuTe HA3BAHHA JCTANICH B
COOTBETCTBYIOMIVIO CTPOKY TAOIHIIEL:
IUIHTA HHKHAA, MAaTPHIA BEIPYOKH:

BEITAIIKHBATEID, ITYaHCOH-MATPHIIA:
NMoJBIAKHAA MMIafida; mafida; CEEMHHK;
IIyaHCOH BEITAKKH, PE3HHOBOE KOJIBLIO;
TOJIKATENb; TafiKa; CTEPKEHb
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CoOTHeCHTe Ha3BaHHE JeTalei ¢ HOMEPaMH Ha PHCYHKE:

TIPHJKHM; TOJIKATEND, CTEPKEHb, MATPHIA BEITSKKH: MATPHIEICPKATENb,
HEJKHAS IUTHTA; TaHKa; HEKHAA IUIHTA; BRITAIKHBATENb, ITYAHCOH: Majida; yIopEL:
nranda; IpyKHHa, BHHTE

Ne 7
ﬁ&. \'
. M 1
f""'a __
55 *-- = o %
; 1
s — :f.
P 2
3 i
12 -
183 " toic
o ' i
CoOoTHeCHTE Ha3BaHHE ,I[CTE]:ICIT?‘I C HOMCpaMH Ha PHCYHEC!
MaTpHOa. IIYaHCOH, 3JICKTPOHAIPEBATC/Ib. IPHAHMHOC KOJIBIO
Ne 8

iy [ by (O

CooTHecuTe Ha3BaHue JIeTajiel C HOMepaMy Ha PUCYHKe:

MaTpulia; IIPY>XUM; HW)KHSAA TIJIUTA; TOJIKATe/1b;
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BePXHAA IVINTA, XBOCTOBUK; BbITA/IKWUBATEJIb, 6y(1)ep, HarpaBJIAgrOI{as KOJIOHKA; ITyaHCOH
Ne 9 HQPEMECTI/ITQ CJ/IOBA U3 CITMCKA B COOTBETCTBYIOLIIME MeCTa Ha I/I306pa)KEHI/Ie.

[epeTackrBaeMblii 3/1eMeHT «BbITa/KuBaTe/1b»
ITepeTackriBaeMblii 371leMeHT «XBOCTOBUK»

INeperackrBaeMsblii 371eMeHT «IlyaHCOH»

Ne 10 Ykaxkute rnoc/yieJ0BaTe/IbHOCTD 3TAIIOB IMPOEKTHPOBaHWS 1TaMIla AJ/1s JIUCTOBOM M/IH 00BEMHOM XOJ'IO,ELHOfI ITaMITOBKH

a. Beibop mpeccoBoro o6opyoBaHusl.

b. PazpaboTka TeXHOIOTHUECKOM CXeMBI LITaMIIa.

c. Beibop Tuma mrama.

d. TTpoBezeHre TEXHOIOTMYECKUX PACUETOB.

e. Cocrap/ieHHe pacyeTHO-TIOSICHUTE/IbHOM 3alUCKU.

f. BeiOOp THIa HAMPAB/ISOIUX YCTPOUCTB.

g. OrpefiesieHre OTKPBITOM U 3aKPBITOM BBICOTHI IIITAMIIA.
h. Pa3paboTka c60pOYHOTO YepTesKa IITamIia.

i. CocraBnenue criequdpUKarum.

k. Pa3paboTka uepTexxeit fieTaseii mramria.

1. Odopmnenye nacropra mrammna.
Bonpocbl 3akpbimozo muna:
Ne 1l

KEN LTy

10

Ly
L

[} 12

[ITamm /s Kakow oreparuy u3006pa>keH Ha pUCYHKe?

1 — BBITSDKKA; 2 — rMOKa; 3 — BeIpyOKa-BhITSDKKA; 4 — OTpe3Ka-rhoka
Ne 2 [Tamm AJ1s1 KaKOH orepariy n300pakeH Ha pUCYHKe?

1 — BBITSDKKA; 2 — 0TO0OPTOBKa; 3 — (hOpMOBKa; 4 — BBIpyOKa

21
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Ne 3 IITamr A/is KaKO# oriepaifiu H300pakeH Ha pUCYHKe?

1 — BBITSDKKA; 2 — 0TOOPTOBKA; 3 — pOopMOBKa; 4 — BEIpyOKa

Ne 4 Kakue feTanu mtamra o603HaueHsl HoMepamu 1, 2 u 3?

Hoaodhar sazomodn fomodos demos

\6/'

1- MaTpulld, BbITa/JIKHWBaTe/lb; YII0pD

2- MaTpuLa; HIDKHSS IUINTa; Tpadaper
3- Tpadapert; BEITaIKHUBATe/b; MaTpPULiA

4- MarpuLja; yrop; Hanpas/soLlas BTy/Ka
Ne 5 YkakuTe [JOCTOMHCTBA LITAMITOB €3 HaMpaB/SIOLUX YCTPOWUCTB:
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1. Bosnee mpocCThl B U3rOTOB/IEHKUHY.
2. VIMeroT MeHbIIMe rabapyuThl U Maccy
3. He yn06HBI IPU yCTaHOBKE

4. O61aat0T HEBBLICOKOM CTOMMOCTBIO
Ne 6 YKakuTe He[JOCTAaTKU ILITAMIIOB 6e3 HarpaB/ISIOIIUX YCTPOHCTB:

1. Bosnee MpoCThI B U3rOTOB/IEHUU.

2. He Ge3omacHbI B 9KCIITyaTaLuu

3. He yz00HBI IpU yCTaHOBKe

4. O65ajal0T HEBBICOKOW CTOMMOCTBIO

5. VIMetoT MeHbIlIke TabapuThl U Maccy

Ne 7 Ha pucyHKe NpuBe/ieHa CXeMa ILTaMIIa Jijist TiepBoi BBITSDKKHU. Lludpamu 0603HaueHs! getamu: 1 — MyaHCOH; 2 —
CKJIaJIKOZlep>KaTesib; 3 — BepXHsist TUTNTa; 4 — XBOCTOBUK; 5 — yTIOpHas TU1aHKa; 6 — MaTpula; 7 — 060iiMa; 8 — HIDKHSS TUTUTa;
9 — BBITaNKMBAaTeIb

HEt

p——

[ ucrionib30BaHuUs Ha TIpecce Kakoro JelCTBUS NpeiHa3HaueH TaKoW ILTaMIT?
1 - aBOMHOTO AeicTBYS
2 - IpOCTOro flelcTBUs
3 - TPOMHOIO J1eUCTBUS

4 - Ha rU/paBIMYeCKOM Ipecce
Ne 8 IIITamm J/1 KaKoM oreparuu W300pakeH Ha pUCYHKe?

1 — BBITSKKa; 2 — 0T6OPTOBKA; 3 — POPMOBKA; 4 — BhIpYOKa; 4 — BhIPYOKa-BbITSDKKA

Ne 9 Cxema 1ITamiia Kakoro /IeliCTBUS MpHBe/ieHa Ha PUCYHKe?
1 — KOMOMHUPOBAHHOTO JIEHCTBUS;
2 — TIPOCTOro JelCTBUS;
3 — nocJsiefj0BaTe/IbHO-COBMELL|EHHOT0 /IefiCTBHS;

4 - mocef0BaTeILHOTO JeUCTBYS.
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Ne 10 YTO OTHOCHTCS K KCIUIyaTal[IOHHBIM TPeOOBAHMSAM K MaTeprasiaM IITaMria?

1. BbICOKOE COIIPOTHBJ/IeHHWE XPYIIKOMY pPa3pyLIeHWI0 U CMATUIO, HEO6X0,£[I/IMHH TBepAO0CTb, BbICOKas Ter[f[OCTOﬁKOCTI:,
YAO0BIETBOPUTE/IbHASA ITPOYHOCTE U IJIACTUYHOCTD, BA3KOCTH

2. He,qubI/ILlI/ITHOCTL 1 HEBBICOKasA CTOMMOCTb MaTepHaJjia

3. xopouast 06pabaTbIBaeMOCTb pe3aHHeM, 3aKa/lMBaeMOCTb, IPOKAIMBAEMOCTb, yCTOHUUBOCTD IIPOTUB 00pPa30BaHuUs TPELH
TIpY 3aKaJKe

4. BCe OTBeTbI BEPHbI

24 21152



