[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

0 Makcamon Foeice! SUPPIICTEPCTBO HAYKH 1 BBICLIET'O OBPABOBAHMS

[lomKHOCT: OMPEKTOP AenapTdMeHTa N0 00pa30BaTE/IbHOU NONUTUKE.

[ata nognucanus: 18.08.2025 11:34:22 POCCHHCKOPI CDEI[EPAHI/H/I

YukanoHbiit nporfpeie] HOE TOCYJIaPCTBEHHOE ABTOHOMHOE 00pa30BaTEIbHOE YUPEKICHUE
8db180d1a3f02ac9e60521a5672742735¢18b1d6 BEICIIIET0 06PA30BAHHS

«MOCKOBCKHH NOJUTEXHUYECKUA YHUBEPCUTET»
(MOCKOBCKHWM ITOJIMTEX)

[Tonurpaduyeckuit UHCTUTYT

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

I/IH)KI/IHI/IpI/IHF TCXHUYCCKHUX CUCTEM OTpPaAC/IA

HaHpaBHGHI/IC HO,Z[FOTOBKI/I/ CIICHHUAJIBHOCTD
15.03.02 «TexHosioru4eckre MANIMHBI U 000PY/10BAHM €
[Tpoduns/cnenuanuzaus

PeBepc-MHKMHUPHHT MIPOLECCOB M 000PYI10BAHUSA

Kpanudukanms
O0akaJsaBp

dopma oOydeHus
Ounas

Mocksa 2025 .



PaspaboTunk(u):

3aB. kadenpoit
«[Tonurpadudeckne CUCTEMBDY,
K.T.H.,

nou. kadenpsl «Ilomurpaduyeckue cucTeMsl
K.T.H.

CoraacoBaHo:

3aBeytronuit kadeapoit
«[Tonurpadudeckrne CUCTEMBDY,
K.T.H., JIOIICHT

" /M.B. Cycnos/

/Opnoga E.}O./

3 ,// /M.B. Cycnos/



el A

Coaep:xanue

Lenu, 331241 ¥ TNIAHUPYEMBbIE PE3YIBTATHI O0YUEHHS MO JUCIIUTIIHHE .....eonvenveerereeneenneennes 4
MecTo TUCHMIUIMHBI B CTPYKTYPE 00Pa30BATEIBHOM MIPOTPAMMBI .....c..cevveereveenienirenieenrenieenees 6
CTpYyKTypa U COAEPIKAHNUE JUCIIUIIITIHBL. ....cuveenereenieeniteeteenttesteeniteeaseesseesbeesseeenseesasesseenaneenne 6
3.1. Buapl yueOHO! PAOOTHI U TPYIOCMEKOCTD ....uvveeeurrrerureeenereeaereeessreeensseesssseessssesssseesssseesssseeens 6
3.2. TeMaTHUUECKUN TUIAH U3YUEHUS TUCIIUTIIIHHDBL ....ceeeruurreeeennerreeeanreeeeesnnneeeesnnseeessnnsseesssnnseeens 7
IR T O70 1 (<] 07 %202 0% (S91 14 (6101700 411705 1 (USSR 9
3.4. Temaruka ceMUHAPCKUX/TIPAKTUYECKUX U JTAOOPATOPHBIX 3AHATUH ...veeneeeenriaeeeeieeneenn. 18
3.5. Temaruka KypCOBBIX MPOEKTOB (KYPCOBBIX PAOOT) ....cceuvieiieriieeniianieeeiiesiieeieesneeeseesaeeenne 21
Y4eOHO-METOAMYECKOE U UHHOPMAITUOHHOE OOCCTICUCHHUE .......eevveenerenreenreennreeseenareeseenenes 21
4.1. HopmatuBHbI€ JOKYMEHTBI U I'OCTBL...ccccuiiiiiiiiiiiieiiieeeiieeceeeeeee e 22
4.2, OCHOBHAS JIUTCPATYPA . veeeuvreeenereeaureensseeenssreessseeassseeesssesssssessnssesssssesssseesssseessssesssssesssssessns 22
4.3. JIOTIOTHUTEITBHAS JIATEPATYPA .vveeeurreerurreenerreessreeensseeasseeassseesssseessssessssseessseessssesssssesssseesns 23
4.4, DICKTPOHHBIC OOPA3OBATCIIBHBIC PECYPCBI ..eevvveeeuerreerreearreeerreesirreesseeesseeesseeesssesesseeans 24
4.5. JluneH3noHHOE U CBOOOJIHO pacIpoCTpaHsIeMOe IPOrpaMMHOE 00ECTIEUCHHUE................... 24
4.6. CoBpemeHHbIe IpodeccuoHambHbIe 0a3bl JaHHBIX U HH()OPMALIMOHHBIE CIIPABOYHbBIE
CHICTEMBL. ... utteeeuiteeeuiteeeatteeeateeeaabeeeaute e e atee e st e e easbeeeabbeesauteesabbeeeabeeesabaeesabeeesabeeeaabeesanbeeeanseesnnne 24
MatepHambHO-TEXHUUECKOE OOCCTICUCHHME. ... ..evverreemreerereentensrenteetesseesseensesssenseesesseenseensens 25
METOANYUECKUE PEKOMEHIALIMI .....eeeuvveeenereesnereessreennsreesnseeensseeensseesnsseesssseesseessseessseesnseesnnns 25
6.1. Meroanueckue peKOMEHIAlUU 7Sl TIPEOIaBaTENs 10 OPraHU3aUH OOYUEHHUS ............ 25
6.2. Meroauueckue ykazaHus i1 00y4aromuXCsl 10 OCBOCHUIO JUCHMIIUHBL ........coveennnenn.. 25
LOT0) ¢ RO (21012 1130 Q 011 (v 0 BTSSR 27
7.1. Metoapl KOHTPOJISA U OIICHUBAHUS PE3YTBTATOB OOYUCHHU .oecvvveeerreeenrreesrreenveeenneeennnens 27
7.2. lllkana ¥ KPUTEPUH OIEHUBAHUS PE3YITBTATOB OOYUCHHSM. .. .eeeuvveeervreeenrreenrreenreeenseeennnens 27

7.3, OLICHOUHBIEC CPEICTBA ..c.uuveeenureerureesureesiteessreeaseeesatteessseeessseesasseesnsseesseeesseeessseessseessnsees 29



1. Hean, 3an0a4M U MIAHUPYEMble Pe3yJIbTAThI 00yUeHUsl 10 JUCHUIIHHE

Heabo ocBOEHUS AUCHUILIMHBI «VIH)KHWHUPHHT TEXHHYECKHX CHUCTEM OTPAcii» SBISETCS
dopmupoBaHne y o0OydalomMXCs 3HAHUH O MEIsIX, CPeICcTBaX M METOJaX METPOJIOTHH,
CTaHAAPTU3AIMd M CEepTU(UKAINK KaK OJHOH WX OCHOBHBIX COCTaBJSIIOIIMX YCIICIIHOW
npodecCHOHAIBHOM AeATENIbHOCTH OaKalaBpa; MPHOOpEeTEeHNE HAaBBIKOB, CBS3aHHBIX ¢ paboTaMu 1o
METPOJIOTHH, WCIBITAHUSAMH ¥ KOHTPOJIIO, CTaHJapTH3aluK U cepTudukamuun B chepe
TEXHOJIOTUYECKUX MAaIIMH U 00OPYJOBaHUS MOIUIPaUUIecKOro M YHaKOBOYHOTO IPOU3BOICTBA;
M3y4YeHNE OCHOBHBIX 3aKOHOB M KOHLEMIWI CTaHIApTH3alMU M B3aMMO3aMEHSIEMOCTH, OCHOBHBIX
MOJIOKEHUH TOCYJTAapCTBEHHON CHCTEMBl CTaHIAPTU3ALUU, HOPMUPOBAHHS, METOJOB M CPEJICTB
KOHTPOJISI OTKJIOHEHHH (DOPMBI, PACIIOIIOKEHHS, HIEPOXOBATOCTH M BOJHHCTOCTH TTOBEPXHOCTEH
Jerajeil; M3yuyeHHEe  OCHOBHBIX  TEXHOJOTMYECKHMX  METOJOB  IOJyYeHHs  MEPBUYHBIX
KOHCTPYKIIMOHHBIX MaTEPHAJIOB MX MepepadOTKM B 3arOTOBKH IIPU JINThE, 00pabOTKe AaBICHUEM,
cBapke; 00pabOTKM 3aroTOBOK pe3aHUEM; AIEKTPO(PUZNYECKUX U DICKTPOXUMHUYECKUX METOIOB
pa3sMepHOi 00pabOTKH METAIIOB; H3Y4YeHHE TEXHOIOTHUECKHX ITPOIIECCOB M3TOTOBICHHUS CTaICH U
y3JI0B COBPEMEHHOTO MOJMUTrpaguueckoro oO0OpYyIOBaHUSA; TOJIYYEHUE TPEACTABICHUS O
KOHCTPYKIIMM M KpPUTEpHUAX  pabOTOCHOCOOHOCTM — JeTajed W y3J0B  MAallWH
00IIEeMaIMHOCTPOUTENFHOTO MPUMEHEHHS; OCBOEHHE METOJIOB pacuera, IMpaBHWJI M HOPM
HPOEKTUPOBAHUS JETAICH U y3JI0B MAIIHH.

3agauu IHCHMILVIMHBI:

0 H3yYeHHE OCHOBHBIX IIOJIOKCHWH M KOHIEMIUH METPOJIOTHH, MPHHIHUIIOB 00ECTICUEHHS
€IMHCTBA M3MEpeHMH, ycTaHoBIeHHOro P3 «O TEXHHYECKOM peryJIupOBaHUN» U JPYTHMHU
HOPMAaTHBHBIMHU JIOKYMEHTaMH, (popM M TOpSAIKa KOHTPOJIS CPEACTB U3MEPEHHIA;

O OCHOBHBIX METOJIOB OOpabOTKM pe3ydbTaTOB H3MEPEHHWH B 3aBUCUMOCTH OT BHJIA
U3MEpPEHNH, METOMOB KOHTPOJII M HWCHBITAHUM  MaTepuanoB, NPOAYKIHH, MPOIECCOB
TEXHOJIOTUYECKUX MAIIUH M 000pyA0BaHHS MOTUTPAPUUECKOTO U YITAKOBOYHOT'O IIPOU3BOCTBA;

0 ¢dopMHpOBaHHE MTPECTABICHHUH O MPUHINIAX (HYHKINOHUPOBAHUS CHCTEMbI TEXHUIECKOTO
peryJIupoBaHus U CTaHIApTH3AIMH;

O MOJy4YEeHHE HABHIKOB B PEHICHUH BOIPOCOB MPAKTHUECKOTO HCIIOJIIB30BAHUS CHPABOYHOM
TEXHUYECKOH JTUTEepaTyphl P MPOU3BOJICTBE, PEMOHTE U SKCILTyaTalluu 000PYJ0BaHUS

0 ¢dopMHpOBaHHE MPEACTABICHUS O TEXHOJOTHSIX IMOIYyYCHHS 3arOTOBOK JeTaneil MalluH U
000py10BaHuUs, METOIaX BbIOOpa cr1ocoba MoyyeHHs 3ar0TOBOK.

0O OCBOCHHE CTYJCHTAMH METOJOB TEXHOJOTHH MAIIMHOCTPOCHHS, OOECIIeYNBAIOIINX
BBICOKOE KaYeCTBO BBIITYCKAEMBIX M3/IEIMNA C MUHUMAJIbHBIMU IPOU3BOICTBEHHBIMU 3aTPaTaMH.

0 ¢opMHpOBaHHE IPAKTUYECKUX HABBIKOB, HEOOXOAMMBIX JUIA TIOCIEIYyIOUIed Hay4dHO-
UCCIICIOBATENILCKOW M TNPOU3BOACTBEHHO-TEXHOJOTHUECKOW AEATENbHOCTU: YMEHHE BHIOMpATh
MaTepuasbl M PAaCCUUTHIBATH IapaMeTpbl HamboJiee pPacIpOCTPAaHEHHBIX THUIIOB MEXaHHYECKUX
nepeaay, COeAMHEHNH U UX YJIEMEHTOB.

OOyuenue no aucuUmiIMHe «MHXUHUPUHT TEXHUYECKUX CHUCTEM OTPACIM» HAIPaBJICHO Ha
dbopmupoBaHUEe y 00YJAIOIITUXCS CIICTYIONTUX KOMIIETEHITUH:

Koa u HaumeHoBaHue NHaukaTopsbl J0CTHXKEHUS] KOMIIETEHITUN
KOMIIeTeHIU I

OIIK-3. Cnocoben NOIIK-3.1 Ananu3upyeT SKOHOMUYECKY0 3(ppeKTUBHOCTD
OCYLIECTBJIATh MPUHATHIX TEXHUYECKUX U YIIPABICHYECKUX PEIICHUM
poQeCCHOHATBHY IO NOIIK-3.2 OueHuBaet 3aTpaThl Ha BCEX ATanax *KU3HEHHOTO ITUKIIA
JESTENILHOCTh C YUETOM NPOAYKIIMH WU MPOEKTA, UCIIOJIb3YET HHCTPYMEHTHI ONITUMU3ALINN
SKOHOMUYECKUX, 3aTpaT U MOBBIIECHUS 2PPEKTUBHOCTH MPOU3BOJICTBA
HKOJIOTMYECKUX, COITUATbHBIX




OTpaHUYEHUN Ha BCEX ATarax
JKU3HEHHOT'O YPOBHS

NOIIK-3.3 OueHuBaet BO3ACICTBUE TEXHOJIOTUYECKUX PEIICHUH Ha
OKPY>KaIOLIYI0 CPEy U MPUMEHSET KOJIOTUYECKH Oe30MacHbIe
TEXHOJIOTMH

NOIIK-3.3 Buenpsier MeTo1bl IepepabOTKH, yTUIN3ALKUN OTX0I0B
Y TIPUHIIATIBI TUPKYIISIPHONH YKOHOMHKH

NOIIK-3.4 CobirogaeT MpUHIUIIBI KOPIIOPATUBHON COITHATBHOM
OTBETCTBEHHOCTHU U 3TUKHU OU3HECa, OLIEHUBAET yCIOBUS TPyAa U
pa3pabaThiBaeT Mephl Mo obecreueHno 6e30macHocT U komdopra
paboOTHUKOB

NOIIK-3.5 [IpumeHsieTcs CUCTEMHBIN OAXO0 K YIIPaBJICHUIO
KU3HEHHBIM LUKJIOM MPOIYKIMH, YUYUTHIBAIOIINM 3KOHOMUYECKHE,
HKOJIOTUYECKUE U COLUANIbHBIE (PaKTOPBI

OIIK-5. Cnocoben
peann30BhIBATh TEXHUIECKHE
peLICHuUS B
npodecCuoHaIbHON
NeITeILHOCTH, BHIOUPATH
sddekTuBHBIE U Oe30MacHbIe
TEXHUYECKHE CPEJICTBA U
TEXHOJIOTHUH

NOIIK-5.1 Ananu3upyet TpeOOBaHUS CTAaHAAPTOB U HOPM,
OTHOCALINXCS K MPO(eCCHOHANBHON JeSITeIbHOCTH, BBISBISET
U3MEHEHUs U OOHOBJIEHUS! B HOPMAaTUBHOM TIOKYMEHTAIINH,
aJanTUpyst Mpo(ecCHOHABHYIO JeSITeIbHOCTh K aKTyallbHBIM
TpeOOBaHUSM.

NOIIK-5.2 UnTepnpeTupyeT TpeOOBaHHSI HOPMATUBHBIX
JOKYMEHTOB H TPUMEHSET UX MPH Pa3padOTKE TEXHHUECKUX
peteHuii, codmonaet TpedoBaHus cepTH(PHUKALINY,
JULCH3UPOBAHUSA U TEXHUYECKOIO PETYJINPOBAHUS B
npoQecCHOHATIBHOM J1eATENbHOCTH

HOIIK-5.3 PazpabaTbIBacT TOKyMEHTALIMIO B COOTBETCTBUU C
YCTaHOBJICHHBIMHU CTaHAAapTaMU

NOIIK-5.4 Vcnonp3yeT crienuain3upoBaHHble 0a3bl JaHHBIX U
AJIEKTPOHHBIE PECYPCHI ISl TIOMCKA ¥ aHAJIM3a HOPMATUBHBIX
JIOKYMEHTOB, IPUMEHSIET MPOrpaMMHbIE CPECTBA IS
aBTOMATU3UPOBAHHOW 00pabOTKU U 0(hOpMIIEHUS JOKYMEHTAIUH
NOIIK-5.5 OuennBaetr COOTBETCTBUE MPOEKTOB, MPOAYKIIUU WU
yCIyT TpeOOBaHUAM CTAHJAPTOB U TEXHUUECKUX PETJIAMEHTOB,
OCYUIECTBIIIET KOPPEKTUPOBKH B MPOLIECCAX, HAITPABJICHHBIC HA
HOBBIIIIEHUE KaYeCTBA U COOJII0IEHHE HOPM 0€3011acHOCTH

OIIK-7. Cnocoben
MPUMEHSITh COBPEMECHHBIE
SKOJIOTMYHEIE U 0e30I1acHEIE
METO/JIbI PAIlIOHATHHOTO
WCIIOJTb30BaHUS CHIPHEBBIX U
SHEPreTHYECKHUX PECYpPCOB B
MalIHHOCTPOCHUHT

NOIIK-7.1 AnanuzupyeT 00bEMBI 1 3((HEKTUBHOCTh
UCTIOJIB30BaHUS PUPOTHBIX U UHBIX PECYPCOB B
IPOM3BOJICTBEHHBIX MPOIIECCaX, IPUMEHSET METOIbI OIICHKH
9KOJIOTMYECKOTO CJIe/1a MPOAYKIIUH

NOIIK-7.2 Baenpsiet sHeprocoOeperaromme TeXHOJIOTHH U
IPUMEHSET METO/IbI ONITHMHU3AIIH PECYPCOB W Pa3yMHON
AIBTEPHATUBHOCTH TP MPOCKTUPOBAHUY U TIPOU3BOJICTBE
HPOIYKINU MAaIIMHOCTPOCHHS

NOIIK-7.3 Cobatonaer HOpMaTUBHBIE TPEOOBaHUS IO OXpaHE
OKpY>Kalollel cpeibl MPU MPOSKTUPOBAHUH U SKCILTyaTalluu
o0opyIoBaHus

NOIIK-7.4 YyacTByeT B IPOEKTax 0 pa3padOTKe U BHEPEHUIO
«3€JIEHBIX)» TEXHOJIOT U




NOIIK-13.1 OcymiecTBiseT pacyeTsl A€TalIeH U y3JI0B B
COOTBETCTBUU CO CTaHAAapTaMHM, IPUMEHSIET CIIPABOYHBIE
MaTepHalbl A ToA00pa MaTepUaIoOB U FEOMETPUUECKUX
[1apaMeTPOB JIEMEHTOB KOHCTPYKLUI

NOIIK-13.2 Beinon#sieT pacueTsl IPU NPOSKTUPOBAHUH JI€TaIEeH U
y3J10B TEXHOJIOTMUYECKUX MAlllUH U 000pYI0BAHUS, YUUTHIBAET
TpeOOBaHUS HIPTOHOMHKH, OE30MTACHOCTH M TEXHOJIOTUYHOCTH
NOIIK-13.3 Mcnonb3yeT cuCTEMBI aBTOMATU3UPOBAHHOTO

OIIK-13. Crocoben
IPUMEHSTh CTaHJIapTHBIE
METO/bI pacueTa Mpu
. NPOEKTUPOBAHUS U pacuyeTa i ONTUMH3ALUNA KOHCTPYKTUBHBIX
IIPOEKTUPOBAHUHU JeTalIel U .
pELIeHNH U CEeNMATN3UPOBAHHBIE IPOTPAMMHBIE IPOAYKTHI [
y3JI0B TEXHOJIOTUYECKUX .
pacuera ¥ MOJEIUPOBAHMS IeTaJIeH U Y3JI0B
MaIuH u 000pyTOBaHUS .
NOIIK-13.4 Ananusupyer BIUsiHUE KOHCTPYKTUBHBIX PEIICHUN Ha
napaMmeTpsl pabOThl TEXHOJIOTMYECKUX MAILIMH U 000pYyI0BaHMsI,
ONTUMH3UPYET KOHCTPYKLIUU JIeTaleil U y3JI0B JUIsl TOBBIIIEHUS UX
HaJIe’KHOCTH Ha OCHOBE PAaCUYETHBIX JaHHBIX U AHAJTUTUKU

NOIIK-13.5 BeinosnHsAeT IpOBEPOYHBIE PACUETHI HA COOTBETCTBUE

3aJaHHbIM TCXHHYCCKHUM Tpe6OBaHI/IHM

2. MecTo IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOIrPaMMbl

I[I/ICI_II/IHJ'II/IHa ((I/IH)KI/IHI/IpI/IHF TCXHUYCCKUX CHUCTCM OTPACIIN» OTHOCHUTCA K 00s13aTeNIbHOM
gactu 0s1oka b1 «/lucturummaer (MoTyIm)».

W3ydeHnue MaHHOM NUCIMIUIMHBI Oa3UpyeTcs Ha 3HAHUAX, IMOJYYEHHBIX OO0YJaroIIUMHCS B

00J1aCTH SKOHOMHUKM M OOLIECTBO3HAHMSA B PAMKax CpEeIHEro oOmero obpa3oBaHus, a TaKXkKe Ha
3HAHUSX, YMEHUSX W HaBbIKaX, C(HOPMHUPOBAHHBIX NPU HM3YyUYCHHH CIEAYIOMUX IUCHUIUINHAX
y4eOHOTO TIIaHa MOATOTOBKHU 0akanaBpoB: « BBeneHNe B MPOEKTHYIO IEATEILHOCTEY, « Y IpaBICHHE
npoektamMmu», «TexHomormueckoe NpeANPUHUMATEILCTBO», «OCHOBBI HWHKCHEPHOTO —JICNa,
«Pa3paboTka KOHCTPYKTOPCKOM U TEXHUYECKOHN TOKYMECHTAIIHI.

3. Crpykrypa u cogepkaHue JUCHUILIMHBI
OO61mast TpyJ0eMKOCTh AUCHHUTUINHBI cocTaBiseT 13 3aueTHbIX eauHull (468 yacoB).

3.1 Buabl yueOHOH padoThI M TPYI0EMKOCTh

Ne Bii vae6Hoil paGoThI Koaunuecto | CemecTpsl
n/n 1y p 4acoB 3,4,5,6
1 | AyauTopHble 3aHATHSA 252 252
B ToMm umncine:
1.1 | JIexuun 72 72
1.2 | CeMuHapCcKue/MPaKTUIECKUE 3aHATHS 126 126
1.3 | JJabopaTopHbIe 3aHSATHS 54 54
2 | CamocTosiTeqbHasi padoTa 216 216
B Tom uncne:
2.1 | IlogroToBka K 3aHATUSAM (M3y4€HHUE JIEKIITHOHHOTO 54 54
Martepuaa, JUTepPaTyphl, 3aKOHOIATEILCTBA, MPAKTHUECKUX
CUTYalui)
2.2 | [logroroBka K KOHTPOJIBHOM pabOTE, TECTUPOBAHUIO - -
3 | lIpome:xkyTouHas aTrecTanus




KypcoBoii nmpoekT 90 3,5,6
DK3aMeH 72 3,4,5,6
Hroro 720 3,4,5,6,7

3.2 TemaTn4ecKuil IJIaH U3yYeHUS TUCUMUIIIMHBI

n/n

Pa3gennl/TeMbl
TUCIHHUITNHBI

TpyroeMkocTh, yac

Bcero

AyautopHasi padora

Jlexnn

CemunHapckue/
MPaKTHYECKHE
3aHATHS
JlaboparopHsbie
3aHATHS

[IpakTrueckas

IIOATrOTOBKA
CamocrosTeJLbHAsA
padora

Monynb 1. OCHOBBI METPOJIOTUH

Pa3znen 1. OcHoBBI MeTpOsIOTUN

16

[\

—

Pazgen 2. OCHOBHBIE METOIBI,
BUJIBI M CPEJICTBA U3MEPCHUI

22

\S}

—

Paznen 3. [TorpemnocTu
U3MEpPEHUN

22

Pa3nen 4. OcHOBHEIE TOHATHUS O
CTaHI[apTI/ISaI_II/II/I

14

Monynb 2. OCHOBBI
B3aNMMO3aMEHSIEMOCTH

Pasnen 1.0OcHOBHBIE TOHATHUA
B3aMMO3aMEHIEMOCTH

18

Pazgen 2. BzaumozaMeHIeMOCTb,
METOJIbl M CpEICTBAa KOHTPOJIS
TIIagKuXx HUAJIUHAPUYECKUX
COCOUHCHHI

22

Pazgpen 3. Hopmuposanue,
METOABl M CPEACTBA KOHTPOJIS
OTKJIOHCHU bopmbl u
PacIoOJIOKEHUS u
LIEpPOXOBATOCTU OBEPXHOCTEN

22

Paznen 4. Pacuer nomyckoB
pa3mepos, BXOJISIINX B
pa3MepHbIe [Eenu

24

Paznen 5. BzanMmo3aMeHs1€MOCTb,
METOJIbl M CpEICTBAa KOHTPOJIS
pe3b0OBBIX COEAMHEHUN

22

10.

Pazgen 6. Bzaumo3zaMeHIEeMOCTb,
METOAbBI U CpC,Z[CTBa I/ISMepCHI/IH )41
KOHTPOJIS 3y04aThIX u
t-IepB}I‘-IHLIX Hepe,uaq

16

11.

Pa3nen 7. Bzaumo3ameHs1eMOCTE
HIITOHOYHBIX nu NN CBBIX
COECIUHEHUN

12




Monynb 3. Texuonoruu 0
KOHCTPYKIIMOHHBIX MaTepHalioB
Y MallTMHOCTPOCHUS

12. | Pazgen 1. OCHOBBI 18
METaJLUTypTHIECKOTO
POU3BOJICTBA

13. | Pa3zzen 2. TexHOIOTHH JTUTHSI 20

14. | Pa3gen 3. TexHosorus 24
00pabOTKH METAJIJIOB JIaBJICHUEM

15. | Paznen 4. CBapouHO€ IPOU3BOJCTBO 16

16. | Paznen 5. Jle3BmitHas oOpabotka | 22
3ar0TOBOK

17. | Pazmen 6. AOpasuBHas oOpabotka | 20
3ar0TOBOK

18. | Pazmen 7. Meramiopexyiue 24
CTaHKH

19. | Pazmen 8. Dnekrpodusmueckue u | 14
ANMEKTPOXUMUYECKUE METO/BI
pasMepHoii 00pabOTKN MaTEpHUaIOB
Monyns 4. Ilomurpaduueckoe 0
MalTuHOCTPOEHUE

20. | Pasnmen 1. OCHOBEI 22
noyimrpaduIecKoro
MaIIHHOCTPOCHUS

21. | Pazmex 2. OCHOBBI TEXHOJIOTUH 20
MaIIHHOCTPOCHUS

22. | Paznen 3. Onpenenenue Buaa u 18
paIMoOHaIBLHOTO METO/1a
MOJTyYeHUs 3aTOTOBKU
Mopayne 5. HWsroroBnenue THUMNOBBIX | 0
JeTasiell 1 OCHOBBI TEXHOJIOTHH COOPKHU

23. | Pasgen 1. Texuomorus usroroyicHus | 16
CTYTIEHYATHIX BAJIOB

24. | Pasmen 2. TexHoiorus H3rotoBieHusd | 16
IMJIMHIPOB MEYATHBIX MAIINH

25. | Paznen 3. Texuonorus 12
U3TOTOBJICHUS JeTraneu
3y0JaThIX 3aleTIeHu

26. | Pazgen 4. TexHosorus 16
M3TOTOBJICHHSI KYJIAYKOB

27. | Pazgmen 5. TexHoyoruss u3roroByieHus | 16
phIYaroB, BUJIOK M MATYHOB

28. | Pasgen 6. Texmomorus u3roroBicHus | 12
KOPITYCHBIX JIeTajei

29. | Pazgen 7. OCHOBBI TEXHOJIOTHU 20
cOOpKHU MallluH
Monynb 6. OcHoBBI 0

KOHCTPYUPOBAHHUs  3JIEMEHTOB
noJaurpauyecKux MaluH




30. | Pazgen 1. Beenenue. CBenenus o 14 2 1
nepegayax

31. | Paznen 2. 3y0Guatsie iepeaaun 18 1 2 2 2

32. | Pazgen 3. Kouuueckue u 16 1 2 4 1
YEepPBSIYHBIC ITepeaaun

33. | Pazgen 4. Bansl u ocu 18 2 2 4 2

34. | Pa3nen 5. Onopsl oceil 1 BaJioB 16 2 2 2

35. | Paznen 6. My ol 12 2 2 1

36. | Pazgen 7. Llennbie nepegaumn 13 2 2 2 2

37. | Paznen 8. PeMeHHble nepenauu 13 2 2 2 1

38. | Paznen 9. OpPUKIIUOHHBIE 14 2 2 1
nepeaaun

39. | Pazgen 10. Coemunenus paeraneh u | 14 2 2 2 1
y3JI0B MalTuH
Bcero 306 72 126 54 0 54
Kypcosoii npoekt 90 90
9K3aMeH 72 - 72

Hroro | 468 72 126 54 - 216

3.3 Conepxanue qUCHUNIMHBI

Cemectp 3.
Mopnyisb 1. OCHOBBI METPOJIOTHH
Paspnen 1. OcHOBBI METPOJIOTHH
Ponb mamepenuii B Teopun no3HaHusA. OCHOBHBIE ATAllbl Pa3BUTHS METPOJOruu. OCHOBHBIE

IOHATHA U TEPMHUHBI METpOJOruu. CTPyKTypHBIE COCTaBISAIONIME METPONOrud. OCHOBHBIC JTaIlbl
pa3BUTHA MeTPOJIOruU. OCHOBHBIE MEXIYHAPOIHBIE OPIAHU3ALMH 10 METPOJIOTUH.

Bocnpoussenenue enunun pusnueckux BennuuH (PB) n eauncTBo u3mepenuil. OCHOBHBIE
noctyiatel Merposnoruu. ObecnieueHne eauHCTBa U3MepeHuid. OO0mme TpeOoBaHUs K pe3ysibTaTaM
U3MEPECHUM.

Pa3nea 2. OcHOBHBIE MeTObI, BUbI  CPEICTBA M3MepPeHUil
[TonsATHs 00 «M3MEpPEHUM», «KOHTPOJE», «UCHBITAHUM». OCHOBHBIE METOABI HU3MEPEHUIL.

Knaccudukanus u3MepeHuil: paBHOTOYHBIC/HEPABHOTOUYHBIC,  OJHOKpPATHBIE/MHOTOKpPATHBIE;
TEXHUYECKHE/ METPOJIOTHYECKHe; CTaTHuueckue/muHamuueckue. Knaccudukanus M3MEpeHuil 1o
crocoOy nmoiyyeHus nHpopMaluuu 00 U3MepsieMOl BeTUUNHE, YpaBHEHHS H3MEPEHUH.

CpenctBa M3MepeHUil, Mepbl, UHAUKATOPHl. IlOHATHE HOPMHMPOBAHHBIX METPOJIOTHYECKUX
xapakTepucTruk. [IpeoOpa3oBaTenu M3MEpUTENBbHOW HH(OPMAIMH, W3MEPHUTEIbHBIE YCTAHOBKUA U
u3MepuTeNbHbIe cucTeMbl. Kitacchl TouHOCTH cpeacTB u3MepeHuit. [lopsimok paboTel co cpeacTBaMu
n3MepeHnit B PO: cucTemMbl MOBEpKH M KATMOPOBKH CPEJICTB U3MEPECHHUIA.

Pa3nea 3. [lorpemHocTi H3MepeHni
[Tonsatue mnorpemHocTH u3MepeHuil. HopmupoBanue mnorpemHocteii u  (HOpMBI  UX

npeactaBieHus. [IoHATHE O CHCTEMAaTUYECKUX, TPYOBIX MOTPENTHOCTSX, XapaKTepa UX BIUSHUS HA
pe3ynbrar u3MepeHus. OCHOBHBIC CITIOCOOBI OOHAPY)KEHUS M HMCKIIFOUCHHUS CUCTECMATHUYSCKUX H
rpyObIx morpentHoctei. CirydaiiHbIe OTPEITHOCTH M 00II1ast OIICHKA MOTPEITHOCTH U3MEPEHUH.

ANropuT™Mbl 00paOOTKH MHOTOKPATHBIX PAaBHOTOYHBIX M3MEPEHHUN B 3aBUCHMOCTH OT YHCIa
U3MEpPEHH, XapakTepa pacmpeleNeHus Clay4dailHbIX TMOTperIHocTel. AnroputM o0paboTku
HEPABHOTOYHBIX U3MEPECHHIA.
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Pa3nen 4. OcHOBHBIE OHATHSA O CTAHIAPTH3ALMHU
HOHS[TI/IC 0 CTaHILapTI/ISaIII/II/I nu B3aMO3aMCHACMOCTH. CDYHKIII/IOHaJ'IBHaﬂ

B3auMo3aMeHsieMocTh. ['ocyaapctBenHas cucrema crangaptuzauuu (I'CC). Lenu u 3agaun ['CC.
Cuctema opraHoB W ciayx0 cranmaptusanuu. Karteropuu u Buabsl cTaHAapToB. Pa3pabotka,
BHEJ[PEHHUE U TIepecMOoTp cTaHAapToB. [IpaBuiia MapkupoBKHU cTaHAApTOB. MeTO bl CTaHJaPTHU3ALINH.
MaremaTtrnueckas 0a3a mapaMeTpHUECKON CcTaHAapTH3aluu. MexXIyHapoJHbIe OpraHHU3aliH II0
CTaHJapTH3AIUH.

MeToauyeckne 0CHOBBI CTAHAAPTU3ALNH

[IpuHIUIIBI, OMpEeAeNAIONNe HAayYHYI0 OpraHu3alyio padoT MO CTaHAapTu3amuu. Psabl
NPEINOUTUTENbHBIX uncen. CTaHaapTu3anus mapaMeTpudeckux psaaoB. MexoTpacneBas cucTeMa
ToCyaJapCTBCHHBIX CTAHAAPTOB.

3akoH «O TeXHHYECKOM PeryjiupoBaHUMN.

e m 3amauum TEXHUYECKOIO peryjaupoBaHus. Ha3zHaueHne M CTpyKTypa TEXHUYECKOTO
periiraMcHTa. CDOpMI)I IIPUHATHA Texanueckux PEriIaMCHTOB. OCHOBHBIE DTaIIbl IIOATrOTOBKHN
IMPOCKTOB TCXHNUYCCKUX PCTIIAMCHTOB.

Beenenue B cepruduxanuio

[Tonsitue o ceprudukanuu. OCHOBHBIE YUaCTHUKU MpoIeaypbl cepTudukanyu. Opranuszaus
nesaTenbHOCTH 1o ceptudukanuu B PD. Cucremsl ceprudukanuu B PO. Cxembl cepTudUKaIUu.
HopmatuBHO-MeToanueckoe odecrieueHre AeITeIbHOCTH B 001acT cepTUUKaIim.

Moayab 2. OCHOBBI B3aMMO03aMeHAEMOCTH

Pa3znen 1.0cHOBHBIC IOHATHS B3aMMO03aMEHAEMOCTH

Ha3nauenne pucuumuivssl. [loHATHE O HOMHHANBHBIX, JEUCTBUTENIBHBIX W MPEACIBbHBIX
pa3mepa. [lousTus «Bam» u «oTBepcTUE». TOUHOCTH M MOTPEITHOCTH U3TOTOBIICHUS IETaIe MaIlnH.
HopMmanbHbie TUHEIHBIE pa3MepBI.

Paznen 2. B3ammo3zameHsieMOCTb, MeTOAbl M CPEACTBA KOHTPOJA TIJIAJKUX
HUJIMHAPHUYECKHUX COeIMHEeHHI

I'paduueckoe n300paxkeHHE IOMYCKOB M Tocafok. Jlomyck mocagku. mocaaka. OCHOBHOE
otksioHeHue. KBanuret. 3azop u HaTsr. [IpoxoaHoil 1 HenmpoxoaHOU npenenbl. OCHOBHOE OTBEPCTHE
1 ocHOBHOM Baj. CtaHaapTHas nocaaka. TUmbl TOCaJoK, UX XapaKTepUCTUKU. EnrHble TPUHIUIIBI
noctpoenus gomyckoB u nocaaok. ECJIIT. O6mmue ceenenns o EC/IL. OcnoBubie snements ECII.
O0603HaueHue 10MyCKOB U IOCAOK.

OcHoBHbIe OTKJIOHEeHMS. [lonst momyckoB. Pacuer OCHOBHBIX OTKIOHEHWH. MHTepBasibl
pasmepoB. Enununa npomycka. [lomycku. PekomeHayeMble M NPEAIIOYTUTEIIBHBIE ITOCAAKU.
VYuudukauus mnocagok. HeykazanHble mnpenenbHbIE OTKIOHEHHUS pa3MmepoB. Pacuer u BbIOOD
nocajok. [IpumMeHeHne nocagok ¢ 3a30poM, C HaTATOM U MEepeXOoHbIX. Pacuer mocagok ¢ 3a30poM.
Pacuer mocagok ¢ Harsrom. Cucrema JOMYCKOB M MOCAJOK MOJIIMIHUKOB KadeHus. KoHTpoib
pa3MepoB MpeAeTbHBIME KaIHOpaMHU.

Pa3nea 3. HopmupoBanune, MeToabl M CPEACTBA KOHTPOJIS OTKJIOHEeHHI ()OPMBI B
PACII0JIOKEHHUS M LIEPOXOBATOCTH OBEPXHOCTEH

Krnaccudukanmuss  OTKIOHEHHH  TE€OMETPUYECKMX  mapaMeTpoB  jeranei.  Cucrtema
HOPMHPOBAHHUS OTKJIOHEHUH (OPMBI M PACIIOIIOKEHUS TOBEpXHOCTeH netaneil. OTKIOHEHHS WU
JOMYyCKU (QOpMBI TOBEPXHOCTEW, OTKIOHEHUS U JIOMYCKH PACIOJIOKEHUS TOBEPXHOCTEH.
CyMMapHbIe OTKIIOHSHHSI ¥ TOIYCKH (POPMBI U PACTIONIOXKEHHS TIOBEpXHOCTEH. UNCIOBBIC 3HAUCHUS
JIOITyCKOB (hOPMBI M pacnofioskeHus: mopepxHocTeit. O003HaueHHe Ha YepTexax JOMyCKOB (GOPMBI U
pacnosoKeHus. 3aBUCUMBbIE U HE3aBUCHUMBIE JIOIYCKH PaCIOI0KEHUS.

CucrteMa HOPMHpPOBaHHUA IIEPOXOBATOCTU MOBEpPXHOCTEH. I[lapaMeTpbl MIEPOXOBATOCTH.
O0603HaueHue MapaMeTpoB ILIEPOXOBATOCTH.

BoJHHCTOCTh TOBEPXHOCTEN JIETAICH.

Pa3znen 4. Pacuer 10omyckoB pasMepoB, BXOASIIIUX B pa3MepHbIe Henu



11

Pasmepnas nenp. Knaccudukanus pazmepubix meneit. Kimaccudukamnmsi 3BeHbeB pa3zMepHOi
Heny. 3ajady, peulaeMble ¢ MOMOILIBI0 pa3MepHBIX Lieneid. MeToasl pacuera pa3MEpHBIX LENEH.
Merox pacuera pa3MepHBIX Ilened, O00ecTneuMBaIONMi  TMOJTHYH  B3aUMO3aMEHSIEMOCTD.
BeposATHOCTHBIN METOA pacueTa pasMEpHOU Lieny. Penienue pa3MepHO# Lenu METOA0M IPyIIIIOBOMI
B3aUMO3aMEHIEMOCTH. PellleHne pa3MepHbIX LEeNedl METOJaMHM pEeryJMpOBaHUS W IPUTOHKH.
[Topsnok pelreHne MpsAMON 3aja4u IIPU pacyeTe pasMEPHBIX LICTICH.

Paznen 5. B3ammo3zaMeHsieMOCTb, MeTOAbl M CPEACTBA KOHTPOJISA Pe3bOOBBIX
coeIMHEeHU i

Knaccudukammst ~ pe3pOOBBIX  COCTUHEHUH. OO6mme  mpuHOMNBI  OOeCIeYeHUs
B3aMMO3aMEHAEMOCTH IIMIMHIPUYECKUX pe3b0. CucTeMa J0ImyCcKOB U IMOCaI0K METPHUECKUX Pe3bO.
[Tocanku meTpuyeckux pe3pd ¢ 3a3opoM. [locaaku meTpuueckux pe3rd ¢ HATArOM, MEepexOoHbIe
NoCaaKu. XapaKTepUCTHKa B3aMMO3aMEHAEMOCTH KHHEMAaTHUeCKuX pe3b0. MeToabl W cpeacTBa
KOHTPOJISI HUJIMHAPUIECKUX PE3b0.

Paznen 6. BzammozameHsieMOCTb, METOJAbI U CPEACTBA M3MEPEHUS M KOHTPOJIS
3y04aThIX U YepBAYHBIX Nepeaay

OKcIUTyaTallMOHHbIe TpeOoBaHMS K 3yO4aThIM W YEpBSYHBIM IepenadyaM. KuHemaruueckas
TOYHOCTB 3yOuaToi nepenaun. [lmaBHOCTh paboThl 3yOuaToi nepenayu. [lomHoTa KoOHTaKTa 3yObEB
B mepenaye. Buapl compsbkeHuil 3yOuaThix Kosiec u mepedad. CucrteMa JOMYyCKOB W IMOCAIOK
3y6uarthix nepenad. O603HaueHNE TOYHOCTH KoJieC U nepeaad. BeiOop cTeneHn TOUHOCTH 3y04aThIX
nepenad. MeToasl U CpeICTBA U3MEPEHHS U KOHTPOJISI 3y0UaThIX KoJjec.

Pa3gea 7. BzanMo3aMeHsIeMOCTh INNMMOHOYHBIX M IIJIMIEBBIX COeANHEeHU

Jlomycku 1 nmocajky MITOHOYHBIX COeAUHEHNN. [IoMyCcKu U MOCaAKN NUIMIIEBBIX COSUHEHUN.
KoHTpoJIb TOYHOCTH NITUIEBBIX COEUHECHHUIA.

Cemectp 4.

Monayasb 3. TexH0J10ruM KOHCTPYKIMOHHBIX MATEPHAJIOB M MAIIIMHOCTPOECHUS
Pa3nea 1. OcHOBBI MeTANIyPrH4€CKOI0 NPOU3BOACTBA
OcHOBHbIE KOHCTPYKLMOHHbIE MaTepuaibl U UX Kilaccuduxanus. MexaHuueckue, QU3NKO-

XUMUYECKHE, TEXHOJOTMYECKHE M OKCIUTyaTallMOHHbIE CBOMCTBa MarepuanoB. CraHmapTel Ha
KOHCTPYKIMOHHBIE MATEPUAJIbL.

[Ipon3BoacTBO 4yryHoB. JIOMEHHBIE MpOILECCHl MPOU3BOACTBA YYTyHOB. Y CTpPOMCTBO
JOMeHHOM mnieun. KoHBepTOphI, 3JEKTpUYECKHE AYroBble M HWHAYKIMOHHBIE ME€YH, YCTaHOBKH
PAa3JIMBKU CTaJC B U3JI0KHULIBI, HEIIPEPBIBHOM PA3JIMBKU CTAJICH.

[Tpou3BOACTBO MEPBUYHOTO amtoOMUHUS. VIcX0aHbIE MaTepUuabl 1Jisi TPOU3BOACTBA ATFOMUHHUS.
TexHnonornueckoe 00OpyAOBaHHWE MPOM3BOJACTBA IMEPBUYHOrO altoMMHUA. [Ipon3BoacTBO
nepBuuHOl Memu. McexonHele MaTepuanbl  AJI  IPOU3BOJACTBA MEIU. TEXHOJOTMYECKoe
000pyI0BaHNE TIPOM3BOJICTBA MTEPBUYHON Menu. [Ipon3BoICTBO JIeTHPOBaHHBIX cTaliel. McxoaHbie
MaTepuansl I IPOU3BOJCTBA JIETUPOBAHHBIX cTaneil. [lnaBuiabHbIe arperaThl A NPOU3BOJICTBA
JIETUPOBAHHBIX CTAJICH.

Paznen 2. TexHosiorum JuThs

Jlutbe B mecuanbie Qopmbl. McxomHeie (OpMOBOUHBIE MaTepuanbl, (OPMOBOUHBIE U
cTepkHeBble cMecu. DopMoBKa. MonenbHbIM KOMIUIEKT U ero HazHaueHue. [lopsaok pa3zpaboTku
yepTexkel OTIMBKU M JIMTEHHON Mozenu. OmnpenesieHue TOYHOCTH OTJIMBOK M MPHUIIYCKOB Ha
MEXaHUUECKyIo 00paboTKy pezanueMm. IIpumep TEeXHOIOrMM MONTYYEHUSI OTJIMBKH IpU (OPMOBKE B
JIByX OIOKaX. TeXHOJOTMYHOCTh KOHCTPYKUWH OTJIIMBOK. TOYHOCTH pa3MepoOB M IIEPOXOBATOCTh
MOBEPXHOCTEH OTJIMBOK MPH JIUTHE B IIECUaHbIe (POPMBI.

Jluthe B oOomoukoBbie (opmbl. [IpuroroBrneHue mecYaHO-CMOJSHOW (OPMOBOYHON U
CTEpP)KHEBOU cMeceil U uX CBOWcTBA. MOETbHBIN KOMIUIEKT. TeXHOJIOTHSI U3TOTOBICHUS 000I0YEK.
To4yHOCTH pa3MepoB U MIEPOXOBATOCTh MOBEPXHOCTEH OTIUBOK MPH JUTHE B 000I0UKOBBIE (DOPMBI.
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Jluthe 1O BBIIUIABIAEMBIM MOJENsAM. M3roroBieHue 3TajqoHa OTIUBKU U Tpecc-(OpPMBL.
N3roToBneHne BBHIMIABISIEMBIX MOJEIEH U MOJEIBHBIX OJOKOB. M3roToBieHne TUTEHHON (OPMBL.
To4HOCTP pa3MepoB M IIEPOXOBATOCTh MOBEPXHOCTEH OTJIMBOK NPHU JIUTHE IO BBILIABISIEMBIM
mozensaMm. [Ipumenenne 3D neyaTu B IUTHE MO BHIILIABISIEMbBIM MOJICIISM.

Jlutbe B wMeramumueckue ¢Gopmbl (kokuin). OCOOCHHOCTH KOHCTPYKIMH KOKWIEeH U

MaTrepuaibl, U3 KOTOPbIX OHU HM3rOTABIMUBAIOTCA. TEXHOJOTMYECKHM MPOLECC KOKUIBHOTO JIUTHS.
TouHOCTH pa3MEPOB U IIEPOXOBATOCTH IIOBEPXHOCTEHN OTIMBOK IIPH JINTHE B KOKUIIH.

Jlutee nox gaBneHueM. OCOOEHHOCTH KOHCTPYKIMU JIUTEHHBIX GopM (TIpecc-popM) TUThs O
JaBJIeHHEM. MallIMHbI TUThS TIOJ] IAaBJICHUEM C XOJIOTHOM U ropsueit KaMepoi cykaTust (MPECCOBAHUSA).
[lony4yenne OTIIMBOK IOA JABICHUEM B IOPIIHEBOM MAalIMHE C XOJIOJHOM KaMepoW IIPECCOBAHUS.
To4uHOCTh pa3MepOB U IIEPOXOBATOCTh NOBEPXHOCTEN OTIIMBOK IIPH JINTHE MO/ 1ABJICHUEM.

lentpobexxnoe nuthe. OcCOOCHHOCTH TIpoliecca MEHTPOOSKHOro JHThA. LleHTpoOekHbIe
MalIMHBl C BEPTUKATBHOM ¥ TOPU3OHTANBHOM OChbl0 BpaimieHuto. OO0JacTb NpPUMEHEHUs
HEHTPOOEIKHOTO JTUTHSI.

Pa3nen 3. TexHosorusi 00padboTKH MeTAJLIOB 1aBJIeHUEM
[Tpokar. OCOOEHHOCTHM TPOKATHOTO TMPOM3BOACTBA. BHIBI MPOKATKH 10 TEeMIEpaType

HCXOJHBIX 3aTrOTOBOK (XOJIOAHAsI, ropsAYas Mpokarka). Buabl mpokaTku MO reOMETPUH MOJTy4aeMbIX
u3zenuii (MpoJoJbHasi, TOIepeyHas, MomepeyHo-BUHTOBAsI). [IpoaykThl MpokaTku (COpTaMeHT
npokara). [IlpokaTHbie CTaHbI U UX OCHOBHBIC 3JEMEHTHI U y37bl. BUIBI MPOKATHBIX CTaHOB: YO,
TPHUO, KBATPO.

KoBka. CymHocTh mporiecca koBku. OO0nacTb MPUMEHEHHsST KOBKH, UCXOJHBIC 3arOTOBKH,
U3TOTOBIISIEMBIE H3/1ENIUs, TOUHOCTH KOBKU. O00pyA0BaHKE Ky3HEUHO-IIITAMIIOBOYHOT'O IIPOU3BOJICTBA.
TexHonornueckast ocHacTKa (MHCTPYMEHTBI) PyYHOI KOBKH. TeXHOIOrMYecKue onepanuu cBoO0OOIHOM
KOBKH. TexHoyiornueckas OCHacTKa (MHCTPYMEHThI) MallIMHHOM KOBKH. TeXHOJOrMUeCKUe oneparuu
MalIMHHON KOBKH. Pa3paboTka TeXHOJOTrHYeCcKoro Impoliiecca KOBKH. Pa3paboTka ueprexa MOKOBKH.
Pa3paboTka TeXHOIOTHYECKOTO MapIIpyTa IMOJTy4YeHHs! TOKOBKH (priaHIia.

[ramnoBka. ['opsiuas oObeMHas mTammnoBka. OCOOEHHOCTH OOBEMHOW IITAMIIOBKH B
OTKPBITBIX UM 3aKpBITBIX IITaMmax. TexXHolornuyeckoe o0OpyAOBaHUE Tropsdel 0O0BeMHON
mrramrnoBky. [lITaMmoBka B MHOTOPYYBEBBIX IITaMIaX. XOJMOIHAsS O0bEeMHAs MITAaMIIOBKa. Buisl u
00opyOBaHNE XOJIOAHONH OOBEMHOH IITAaMIOBKH. XOJIOJHAs BbICaJIKa: OCOOEHHOCTH IpoIliecca,
obnactu mpuMeHeHus. M31emms, TOUHOCTh XOJIOTHON 00EeMHOM MTaMIOBKH. JIMCTOBAs IIITAMITOBKA.
Oco0eHHOCTH, BUIBI, H3AEIHS TOUHOCTH JTUCTOBOM IIITAMIIOBKH.

Pa3nea 4. CBapoyHoe NpOU3BOACTBO

Knaccudukanms cBapku.

Caapka mnasnenueM. lIpupoaa, cTpoeHHE U MPOLECC 3aKUTAaHUS ANEKTPUUECKON Qyru mpu
CBapKe.

OnexkTpuyeckasi 1yroBas cBapka. IloHatue pydHoil ayroBoii cBapku. Cxema oOpa3oBaHus
cBapHoro mBa. PesxuM cBapku. CBapouHasi pOBOJIOKA U 3JIEKTPO/bl. FICTOUHMKM CBapOYHOTO TOKA!
CBapOYHBIe TpaHC(HOPMATOPHI, BBIIPSIMUTENN U reHepaTopbl. OCHOBHbIE BUJIbI ITOATOTOBKH KPOMOK
PY4YHOI 351eKTpotyroBoil cBapku. O61acTH NPUMEHEHHUs, JOCTOMHCTBA M HEAOCTAaTKU 3TOr0 BUAA
CBapKH.

JyroBas cBapka B 3amMTHBIX razax. (Cxema cBapku B arMmocdepe 3alluTHOrO rasa.
[Tpumensiemble 3amuTHBIE ra3pl. CBapKa IJIABSIIMMUCS M HETUIaBSIIUMUCS 3JekTpoaaMu. Obmactu
MIPUMEHEHHSL.
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Caapka nof coem ¢roca. Cxema cBapku no cioem (mroca. CoctaB o0opynoBanusi. Buabl
¢rocoB. Pexxumsbl cBapku nof cioeM ¢uiroca. O0acTu MpuMeHEHUs!.

l'azoBass cBapka u pe3ka. Buasl mnpuMmensembix T1a3oB. CTpoeHHE CBapOYHOTO
AlETUIICHOKUCIOPOAHOTO TUIAMEHU U pPACHpelelieHue TEeMIepaTrypbl MO JJWHE [UJIAMEHH.
OOGopyaoBaHue U amnmnapaTypa JJis Ta30BOM CBAPKH U pe3KU. PeKUMBI U TEXHOJIOTHS Ta30BOM CBapKH.
Tepmuueckas pe3ka METAJLIOB.

Capka npasieHueM. CyHIHOCTb, CXEMBI, pPEXHMBI, 000pyIOBaHHE, O0JACTH MNPUMEHEHUS
CTBIKOBOI KOHTAaKTHOM, TOUEYHOM, MTOBHOM, TH()Py3nOHHOM CBApKH.

Pasnen 5. Jle3Buiinas 00padoTka 3aroTOBOK

OU3NKO-MEXaHUYECKHE OCHOBBI  pe3aHHus MeTaioB. ['eoMeTpuyeckue mapaMeTphl
METAJUIOPEXKYIIUX HMHCTPYMEHTOB. Pa3MepHas XapakTepUCTHKa CEYeHHs cpe3a. YIpyro-
HaNpsHKEHHOE ~ COCTOSIHME M CTpyKKooOpaszoBanue.  HapoctooOpasoBanme.  CuiioBoe
B3aWMOJICHCTBHE METAJUIOPESKYIIET0 HWHCTPYMEHTa W 00pabaThIBaeMOil 3aroTOBKH. TeTIOBbIC
SBJICHUSI TIPU PE3aHUU METAUIOB. M3HOC peXylnuX WHCTPYMEHTOB U KPUTEPUU 3aTyIUICHUS.
CTOMKOCTh PEXYIINX HHCTPYMEHTOB.

NHCcTpyMeHTanbHbIE MaTepualibl IS JIE3BUMHBIX PEXYIIMX HWHCTpyYMEHTOB. (CBOMCTBa,
OTIpECIIAIONINE PEXYIIYI0 CHOCOOHOCTh WHCTPYMEHTAJIbHBIX MAaTepualoB. YTJIEpPOJIUCTHIE,
HU3KOJIETUPOBAHHEIE, OBICTpOpPEXKYIIIHE CTalu; TBEp/bIE (MeTamIokepaMUu4ecKHe),
MUHEpPATOKEepaMUYECKUE CIIIaBhI: CBOMCTBA, MApPKUPOBKA, 00JaCTH IPUMEHEHUS

CxeMbl U mapaMeTpbl PeKUMOB PE3aHUSI, TEXHOJIOTHYECKHE BO3MOKHOCTH OCHOBHBIX BHUOB
ne3BuiiHoi 00paboTku. Touenue. OceBasi 00pabOTKa: CBEpIICHUE, paCCBEpIUBAHUE, 36HKEPOBAHHUE,
pasBepteiBanune. Opesepoanue. [Iporaruanue. Ctporanue. 3yboHape3aHue.

Pa3pnen 6. AOpa3suBHas 00padoTKa 3ar0TOBOK

AOGpa3uBHBIC MaTepualbl. ODJIEKTPOKOPYHI, KapOua KpeMmHHs, KapOupa Oopa, 31as00p,
CUHTETHYECKHE alIMa3bl: CBOMCTBA, MAPKUPOBKA, 00JIaCTH MPUMEHEHUSI.

AOGpazuBHble UHCTPYMEHTHL. LlInudoBanbHbie Kpyry, MudoBalbHbIE TOJOBKH, a0pa3HUBHBIC
Opycku, aOpa3uBHas HIKypKa: CTPOEHHUE, 3€PHUCTOCTb a0pa3MBHBIX MAaTE€pPHANIOB, BUABI CBS30K,
TBEPJOCTh, CTPYKTYpa, MAPKHUPOBKA.

CxeMbl U mapaMeTpbl PeKUMOB PE3aHUsI, TEXHOJIOTHYECKHE BO3MOKHOCTH OCHOBHBIX BHUOB
nundoanus. Kpyrinoe Hapyxuoe nommdosanue. Kpyrioe Buyrpennee numdosanue. becuentposoe
kpyrioe nutndosanue. [Inockoe numpoBanue nepudepueit 1 TOpIom Kpyra.

Cxembl U MapameTpbl PEXUMOB PE3aHUS, TEXHOJIOTHUYECKHE BO3MOMKHOCTU OTAEIOYHBIX
MeTo0B abpa3uBHOM 00paboTku. XoHuHroBanue. CyneppunummupoBanue. [Iputupka. JloBonka.
ITonupoBanue.

Paszpnen 7. Merajuiopexxyiuue CTAaHKU
Knaccudukanus MeTamiopexylluX CTAHKOB. YTPaBICHHE METAJUIOPEKYIIMMHU CTaHKaMU.

Cxemsl 00111eT0 BUIa, IBM)KEHUI 1 00pabOTKa 3arOTOBOK Ha CTAHKaX Pa3IUYHBIX TPYIII.

Pasnea 8. Daexkrpodusnyeckne U IEKTPOXHMMHYECKHE METOAbI pa3MepHOil 00padoTKn
MaTepUaIoB

DJEeKTPOUCKPOBas, AJIEKTPOUMITYJIbCHAs, YJIbTPa3ByKOBas, CBETONy4yeBas (Ja3epoMm),
3JIEKTPOHHO-JIy4eBasi: CyIIHOCTb, 0COOEHHOCTH, 000py10BaHKE, 00JaCTH IPUMEHEHUS.

OnexTpoxumMuueckas 00paboTka B CTAllMOHAPHOM U MPOXOISIIEM BIIEKTPOJIUTE: CYITHOCTD,
ocobeHHoCTH, 000pyI0BaHKE, 00JACTH IPUMEHEHHUS.

Monayas 4. [loaurpadpuyeckoe MAIIMUHOCTPOEHUE
Pa3nea 1. OcHOBBI moJIMrpadgpuueckoro MalIMHOCTPOCHH S



14

Knaccudukarus u o0mias xapakTepucTiKa JeTajaei noaurpaguueckoro MalmHOCTPOCHHUS.

IIpou3BOACTBEHHBbIN M TEXHOJOIMYECKUH MPOLECCH] B MAIIMHOCTPOCHUH

OnpeneneHust NOHATHM U CTPYKTypa IPOM3BOJCTBEHHOI'O, TEXHOJIOITMUYECKOTO MPOILECCOB,
TEXHOJOTHYECKON ONEpalvu.

Pa3paGoTka TeXHOJIOrn4ecKuX MPoueccoB MAIIMHOCTPOCHUSA

[Tonsitne Texnonoruveckoit moaroroBku npousojacta (TIIII). 3amaun TIIIT: obGecneyeHme
TEXHOJIOTUMHOCTU M3JEIHUA TPU M3TOTOBJICHUH; pa3padOTKa TEXHOJIOIMYECKHX IPOLECCOB;
W3rOTOBJICHHE CIIEIMAIIBHON TEXHOJIOTHYECKOW OCHACTKH.

EnvHnuHbIe, TUIIOBBIE, TPYIIIOBBIE TEXHOJIOrn4Yeckue npoueccel (TII): onpenenenust noHATHH,
0COOEHHOCTH, 00JIaCTH MPUMEHEHUs. AHAJIN3 UCXOAHBIX TaHHBIX. BpIOOp AeiCTBYIOIIErO THIIOBOTO
TII, rpynmoBoro TIT unu nouck ananora eauauaHoro TI1. BeiOop ucxoaHOi 3aroTOBKY U METO1a €€
MOJIyYEHUSI.

Brei6op TtexHonormdecknx 06a3. CoCTaBI€HHE TEXHOJIOTHMYECKOTO MapIipyTa 0OpabOTKH.
Pa3zpabotka TexHonorndeckux oneparuii. Hopmuposanne TII. OGecrieuenue TpeOOBaHU TEXHUKH
0€30MaCHOCTH, JKOJOTMHM W caHuTapuu. Pacder sxoHommueckoir sddextuBHocTH TII, BBIOOP
onTUMaNbHOro Bapranta. HOpMOKOHTpOIB.

Pa3znen 2. OCHOBBI TEXHOJOTMH MAIIUHOCTPOCHUS

Enunndnoe, cepuiiHoe, MaccoBOE: ONPeAeICHUS OHATH, TEXHOJIOTUYECKas XapaKTePUCTHKA.
I'mGkue aBTOMAaTU3MPOBAHHBIC MPOU3BOJICTBEHHBIC CUCTEMbI E€IWHUYHOTO U MEJIKOCEPUHHOIO
IIPOU3BOCTB.

To4HOCTh 00PaOOTKM pe3aHHEM M METOJIBI €€ TOCTHKEHU. MeToa MpoOHBIX pabovYHNX XO0B
U TpoMepoB. ABTOMAaTHYECKUII METOA IMOJIydeHHs pa3MepoB. JlocTwkumas u  CpeaHss
3KOHOMHUYECKAsI TOYHOCTh. CilyyaliHble U CUCTEMATHYECKUE OTPEIIHOCTH.

basupoBanue u 0a3bl B MalIMHOCTPOSGHUHM M IMOTPEUIHOCTh OazumpoBaHus. [lorpemrHocTH,
BBbI3bIBaEMbIC YIPYTUMH AeQOpMaIisIMH TEXHOJIOTHMYECKON cucTembl. [IorpemHocTh yCTaHOBKH.
[lorpemHocTy, BbI3BIBa€MbIE TeMIlEpaTypHbIMU jAeopmarusiMu. [lorpenHocTH, BbI3bIBa€MbIE
F€OMETPUYECKOW HETOUYHOCThIO CTAaHKOB. [lorpemHocTH, BBI3BIBAEMBIE H3HOCOM PEKYIIETO
uHCTpyMeHTa. CyMMapHasi cucTeMaTHY€eCKasl IOrPEIIHOCTb.

TexHonornueckud JOMyck, obecrneynBaronnii oOpaboTKy neraneil 6e3 Opaka C ydeTom
CIIyYalHBIX U CUCTEMATHYECKUX MOTPEIIHOCTEM.

[ToBbIIIEHHE )KECTKOCTH TEXHOJIOTMYECKOMN crcTeMbl. COKpallleHne MOTPEUTHOCTEM.

KauecTtBo moBepxHocteit neraneil. lloHsiTHe KkayecTBa NMOBEPXHOCTH W €r0 BIUSHUE Ha
SKCIUTyaTallMOHHBbIE CBOMCTBA JE€Tajiei: M3HOCOCTOMKOCTb, MPOYHOCTb, KOHTAKTHYIO >KECTKOCTh
comnpsiraeMbIxX JaeTajieil. MeTobl OLIEHKH HIEPOXOBATOCTH MOBEPXHOCTH.

Paznea 3. OnpenesieHne BUAa M paMOHAJIBHOT0 METO/1A MOJIy4YeHHS 3ar0TOBKHU

Br160p BH1a 3ar0TOBKM HAa OCHOBAHUU MaTepuaia, KOHCTPYKTUBHBIX (GOpM, pa3MepoOB JIeTallH,
o0BbeMa BBIITYCKa M PACXO0B Ha U3TOTOBJICHHUE.

OnpeneneHre TPUIYCKOB Ha 00paboTKy pe3aHueM. OTMBITHO-CTATUCTHUECKUNH METO]

OMPCACIICHUS IIPUITY CKOB. PacueTHO-aHanUTHYSCKUI MCTO OIIPCACIICHUS TPUITY CKOB

Cemectp S.

Moayas 5. U3roroBjieHne THIOBBIX /IeTajed 1 OCHOBBI TEXHOJIOTHH COOPKH

Pa3pnen 1. TexHo10rusi M3roToBJICHUS CTYIIEHYATHIX BAJIOB

MaTepI/IaJ'ILI 158 CHOCO6I)I nonyqum[ 3aroTOBOK IJIsd CTyrIeHLIaTI)IX BaJIOB. TGXHOJ'IOFI/IIIGCKI/Iﬁ
nporecc 00paboTKU cTyneHYaThix BasioB. OOpaboTKa IITUIIOB M MIMOHOYHBIX KaHABOK Ha BaJaX.
Hape3aHI/Ie pe3b6m Ha BaJiax. TI/IHOBBIG TCXHOJIOTHUYCCKUEC HpOHCCCBI N3TOTOBJICHUA CTyrIeHLIaTBIX
BasioB. KOHTpOJIb BajoB.

Pa3pnen 2. TexHo10rus1 M3roTOBJICHUS HUJIMHAPOB MEYATHBIX MAIIUH



15

Cny>xeOHOe Ha3HauUeHUE HUINHIPOB U TEXHUYECKHUE TPeOOBaHUS K HUM. MaTtepHall 1 criocoObl
NOJYYEeHUsI 3aroTOBOK Ui IIMIMHIAPOB. TexHomorudeckwii mporiecc 0OpaOOTKH IMIIMHAPOB.
banancupoBka nuanHIpoB. KOHTPOIH HUIUHIPOB.

Pa3znen 3. TexHo10rusi U3roToBJICHUA JeTajIeil 3y0UaThIX 3alenaeHui

TexHonorust M3roTOBJICHUS LUIMHAPUYECKHX 3yOuaThix Kojec. CiykeOHOe Ha3zHAueHHE,
TUIOBbIE KOHCTPYKIMH M TEXHHYECKHE TPeOOBaHUS K 3yOuaThIM KosiecaM. MeToAbl MOJTy4YeHHUs
3aroToBOK. MeTo1bl Hape3aHus 3yObeB 3y0UaThIX KOJIEC U BRIOOP 3yOOpe3HbIX CTaHKOB. BriOop 06a3
U pa3paboTKa TEXHOJOTHYECKOTr0 MapuipyTa oOpaOOTKM LMIMHAPUYECKUX 3yOuaThIX KOJIecC.
TexHomornueckast ocHactka. KoHTpob 3y0daThix KoJiec.

TexHoJ0rus N3roTOBIEHUS] KOHNYECKUX 3y0uaThIxX Kojec. CiykeOHOe Ha3HAUEHUE, TUTIOBBIC
KOHCTPYKLMHU ¥ TeXHUYECKHe TpeOoBaHMs K 3y0UaThiM KoyiecaM. MeTo/bl Hape3aHus KOHHYECKHX
3yOuaThIX Kosiec. TeXHOIOTHUECKUH mporecc 00paboTKU KOHUYECKHX 3y0uaTsix kosiec. KoHTposb
3y04aThIX KOJIEC.

TexHonOrHs U3roTOBIEHUS YepBsAKOB. Ciry)keOHOe Ha3HAUCHHE U TEXHUYEeCKHEe TpeOOBaHUS K
yepBsikaM. KoHCTpyKTHBHBIE BUABI M MaTepHalbl 4YepBSIKOB. MeTonbl Hape3aHusi YEpBSIKOB.
TexHos10rHs N3roTOBIEHUS YepBsIKOB. KOHTPOJIb YEPBAKOB.

TexHonorust M3roTOBIIEHUS YepBSiUHBIX Kojec. CiyxeOHOe Ha3HAuY€HHWE U TEXHUYECKUE
TpeOOBaHUSI K YepBAYHBIM KojecaMm. KOHCTpYKTHBHBIE BHABI M MaTe€pHallbl YEPBSYHBIX KOJEC.
MeTtobl Hape3aHMsI YEPBSIUHBIX KoJieC. TeXHOJIOrusl U3roTOBJIEHUS YepBAYHBIX Kojec. KoHTpounb
YEepPBSIUHBIX KOJIEC.

Pa3pnen 4. TexHo10rust N3roTOBJICHUS KYJIA4YKOB

Cny>xeOHOE Ha3HAUYCHHE M TEXHUUYECKHE TPeOOBaHUA K KynaukaMm. KOHCTpYKTUBHBIC BUIBI U
MaTepuaibl KyJladkoB. Meronbl 00paboTkm pabGouero mpoduis KynadkoB. TexHomorus
U3TOTOBJICHUS KyJaukoB. KOHTpOIb KyJTaukoB.

Paznen S. TexHo10rusi U3roToBJICHUS PbIYaroB, BUJIOK U IIATYHOB

Cny>xeOHOE Ha3HAUEHHE U KOHCTPYKTHBHBIE OCOOCHHOCTH. TeXHHYECKHEe TpeOOBaHUS K
pplyaraMm u BuiKaM. MaTtepuainsl U ciocoObl MOy4YEeHHs 3arOTOBOK JJIsl pblYaroB U BUJIOK. BeIOOp
0a3 ® TmocienoBaTeNbHOCTH OOpabOTKM TOBEPXHOCTEH 3aroTOBOK pBIYAroB W BHIIOK.
TexHonornyeckre nporecchl U3roTOBICHUS JeTallel ThNa peiyaru. KoHTpoJib ppl4aroB U BUJIOK.

CnyxeOHOEe Ha3HaYeHHE M KOHCTPYKTHBHBIE OCOOCHHOCTH IIATYHOB. TeXHUYECKHe
TpeOoBaHUs K IIaTyHaM. Marepuasibl U CHOCOObI MOJyYEeHHs 3aroTOBOK IIaTyHOB. Bbeibop 6a3 u
MOCIe0BATEIHLHOCTH 00paOOTKH MOBEPXHOCTEH 3arOTOBOK MIATYHOB. TE€XHOIOTUYECKUE MPOLIECCHI
M3rOTOBJIEHMSI IIATYHOB. KOHTPOJIb IaTyHOB.

Pa3znen 6. TexHo10rusi U3roToBJIeHUsI KOPIMYCHBIX JAeTajel

Cny>xeOHOe Ha3HAYCHHE, KOHCTPYKTUBHBIC BUBI M TEXHUYECKHE TPEOOBAaHUS K KOPITYCHBIM
JetanaM. MeTonbl TOJyYEHHsI 3arOTOBOK KOPIYCHBIX JeTaneil. TeXHOJOTHMYEeCKHl Mmpouecce
00paboTKK pe3aHueM KOPITYCHBIX AeTajeil. BoiOop TexHOoJIorndecknx 06a3 W MocleoBaTeIbHOCTH
00pabotku. Pa3zmerka kopmycHbIX neraneil. OOpaboTka Hapy’>KHBIX IMOBEPXHOCTEH KOPITYCHBIX
neraneil. Meroasl 00pabOTKU TIaBHBIX OTBEPCTUH. MeToabl 00pabOTKH KpPENeKHBIX OTBEPCTHH.
MeTo/bl OTENIKY TJIABHBIX OTBEPCTUH. KOHTPOIb KOPIYCHBIX JA€TajeH.

Paznen 7. OCHOBBI T€XHOJIOTHM COOPKH MAILIMH

Opranuzanuonusie Gopmbl cOopku. CTarmoHapHas HeoToYHast coopka 6e3 muddepeHnuam
cobopounblx omepanuii. Hemorounast ysnoBas u oOmias coOopka. IloTouHas HemoABIKHAS U
NOJBM)KHASL cOOpKa. TexXHOJOrHMYecKHue CXeMbl W OIEPalMOHHBIE ACKU3bI COOpKH. Meromuka
MOCTPOCHHUS, HA3HAYCHHE.

Cemectp 6.

Monayab 6. OCHOBbI KOHCTPYHPOBAHMS 3JIEMEHTOB MOJUTPaGUuIeCKUX MAIINH
Pa3nea 1. Beenenune. Cenenns o nepegaqax
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OO6mue cBeneHuss O JeTansx W y3nax MamuH. Krnaccudukaiusi, oCHOBHBIE TpeOOBaHUSA,
KpUTEpPHH pabOTOCIIOCOOHOCTH, HAJIS)KHOCTH U pacueTa JeTalieil MallliH: MPOYHOCTh, KECTKOCTD,
MU3HOCOCTOMKOCTB, KOPPO3UHHASL CTOMKOCTb.

OO0mue cBeiaeHHs O Tiepeqavyax; Ha3HauYeHHE, OOJACTh MPUMEHEHHsS, KIacCCH(UKAIHUS.
OcCHOBHBIC TTapaMeTPhl U XaPaKTEPUCTUKH

Pa3znen 2. 3y0uartbie nepegaum
JlocToMHCTBa U HEJOCTAaTKU, 001acTh MpuMeHeHus. OCHOBHBIE T€OMETPUUYECKUE MapaMeTphl

3yOuaThIX Kojiec. BuIpl pa3pylleHus, BbI3bIBaeMble KOHTAaKTHBIMU HampspkeHusMu. OnpeneneHue
JIOITyCKAeMbIX KOHTAKTHBIX M HM3TMOHBIX HAIPSDKEHUHM A7 pacyeTra HWIMHIAPUYECKHX 3yOuaThIX
nepenad. Martepuanisl, TepMUUecKasl 1 XUMUKO-TepMUUecKasi 00paboTka

Cunbl B 3alETJICHUM IWIMHIPUYECKUX MPSIMO3YOBIX M Koco3yObix Kosec. I[lonsitue o
pacueTHOll Harpy3ke. KoaduuueHTsl KoHIEHTpauu 1 JUHAMUYHOCTH Harpysku. Pacder 3yObeB
IWIMHAPUYECKUX Mepellad Ha KOHTAKTHYI0 U H3rMOHyro npouHocTh. KoHmueckue 3yOuarele
neperadu.

Pa3nen 3. Konnueckne n yepBsiuHbIe Nepeayun
JlocronHcTBa M HENOCTAaTKH, oOjacTh NpuMeHeHHs. OCHOBHBIE IMapaMeTphbl Iepenadu u

TEOMETPUUYECKHE pa3MeEPbl YEPBSKA M UYEPBAYHOTO Kojeca. XapakTep W NPUYMHBI pa3pylICHHs
yepBsUHbIX nepenad. Cuibl, IEHUCTBYIONIME B UYEPBSIYHOM Nepenade. PacyeT yepBAUHbBIX Mepenayd Ha
KOHTaKTHYIO U M3THOHYIO NMPOYHOCTh. MarepHuaibl U BHIIbI TEPMOOOPAOOTKU, MPUMEHSEMBIE IS
YEpBSKOB U YEPBSYHBIX Kosiec. OnpeaeneHue T0MyCKaeMbIX HalpsKEHUN AJId pacyeTa YepBIYHON
nepesayr Ha KOHTaKTHYIO U U3TUOHYIO MPOYHOCTh. TemnoBoii pacuer 4epBIYHOrO PeayKTopa.

Pasnen 4. Baabl u ocu
KonctpyktuBabIe (hopmbl BasioB. Kputepun paGoTocriocoOHOCTH M pacueTa BajoB M OCEH.

[IpoekTHBII W TPOBEPOUHBIM pacueThl Bana. Pacuer Baja Ha CONPOTHBJIECHUE YCTAIOCTH.
KOHCTpYKTHUBHBIE U TEXHOJIOTUYECKHE CIOCOOBI MOBBIIICHUS COMPOTHUBICHUS YCTAJIOCTH BajoB.
PacueTsl BanioB u oceii Ha kecTKOCTh. Kputnyeckoe ynucio o00poToB Bajia.

Pa3znen 5. Onopsl oceii 1 BaJioB

[ToAITMITHUKY CKOJIbKEHUS, UX JTOCTOMHCTBA M HEJIOCTATKH, 00JacTh MpuMeHeHus. Kpurepun
paboToCoCcOOHOCTH U pacyeTa. Y CIOBHs 00pa30BaHUsI HECYIIETO MACISTHOTO CJIOSl B MOAIIUITHUKE
CKOJIbJKEHUs. PacueT moAIIMITHUKA CKOJIBKEHUSI B PEXKUME MOJTYKHJIKOCTHOTO TPEHHUS.

[MonmmnHuky kadeHus. JlocTomHCTBa W HEOOCTAaTKH, KiaccuuKaius, YCIOBHbIE
o0o3HaueHus. Xapakrep W NOpu4MHBl  paspymieHus. Cratuyeckas M JMHAMHUYECKas
rpy30n01beMHOCTh. OmpeneseHne SKBUBAJCHTHON CTaTHUYECKOW M TUHAMUYECKOW paaralbHOM
Harpy3ok. Pacder 5SKBHUBaneHTHOW JWHAMUYECKOW HArpy3KH TMPH TEPEMEHHBIX pexHMax
HarpysxeHus. [loqoop moAMUITHUKOB KaueHUs Ha 3a/IaHHBII pecypc.

Paznen 6. My¢rnbi

Hasnauenme, oOnactu mnpuMeHEHHs, Kiaccupukamus MyQpT npuBonoB OCHOBHBIC
xapakTepucTukn My(Qr. JKecTkme HepacHerisieMble, KECTKHE KOMIICHCHPYIOUE MY(THIL.
XapakTepucTUKa U IpUMep KOHCTPYKIUHU yNpyrux My(dt. OCHOBHBIE TPeOOBaHMUSI, IPEIBIBISIEMBIC
K [Ipe1oXpaHuTeNbHbIM My TaMm. [IpuMep Ux KOHCTPYKIIUU U METOJI pacyeTa.

Pazgen 7. Llennbie nepexaun

JIOCTOMHCTBa W HEAOCTAaTKH, OO0NacTb NpuMeHeHHs. [IpuHium paGoTsl. TuIbl
NPUBOJHBIX Lienieil. OCHOBHBIE KHHEMATUYECKHE H TEOMETPHUYECKHE 3aBUCUMOCTH. Kputepun
paboTOCIIOCOOHOCTHU U pacyeTa.

Pa3nen 8. Pemennblie nepegauun
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JlocTOoMHCTBa M HEOCTAaTKH, 00JacTh NpuMeHeHus. Tunbsl pemHell. Kunematnka pemMeHHOM
nepeaayy, rneperaToyHoe otHomeHue. CUIbl M HANpsDKEHUs. B peMEeHHOW nepenade. Pusndeckas
IpUpOAa yIPYToro CKOJIBKEHUsI peMHS 10 IKUBY. Kputepun paboTocnocoOHOCTH U pacyera.

Paznen 9. @puknnoHHble nepeaavn
[TpuHun paboThl, [JOCTOMHCTBA M HENOCTAaTKH, 0O0JacTe mnpuMeHeHus. OCHOBHBIE

KMHEMaTH4YeCKUE U FTeOMeTpHUecKue 3aBUCUMOCTU. Kpurepun paboTocnocoOHOCTH U pacyeTa.

Pa3nea 10. CoennHenus aerajiei M y3J10B MallliH

OO011as xapakTepUCTHKA U KJIacCU(UKAIUSA COSTUHEHHH.

KiiemmoBbIe coequHeHHs.

JlocTOMHCTBA M HEIOCTAaTKUA KJIEMMOBBIX COEIUWHEHUN, 00JacTh MX NpuMeHeHus. [IpuHiumn
paboTel (nepenaun) Harpy3Ku U MeTo pacuera. [IpuMep KOHCTPYKIIUH.

CoennHeHUs C HATATOM.

JlocTroMHCTBa M HENOCTAaTKH, O0nacTh mHpuMeHeHus. CBs3b JaBJIEHUS Ha IMOBEPXHOCTU
KOHTAaKTa C PacyeTHbIM HATAroOM. Pacder coenMHEHUI C HATATOM, Harpy>KEHHBIX OCEBOM CHIION,
BpAIllalOIIIM MOMEHTOM, OCEBOW CHUJION M BpallaroiiuM MOMeHTOM. [loTpeOHas cuia 3ampecCcoBKH.
Temnepatypa HarpeBa (OXJIaKICHHs) eTaneid, HeoOxoaumas i odecrieueHus: CBOOOAHOM cOOpKU
COCIMHECHHUSI.

Pe3b00BbIC coeqUHEHMS.

JlocTOMHCTBA M HETOCTATKHU PE3b0OBBIX cOeTMHCHUN. THITBI pe3b0 1 00JaCTH UX TPHUMCHCHUS.
OcCHOBHBIE TCOMETpPHYECKHE TMapaMmeTrpbl  pe3bObl. CHIOBBIE  COOTHONIICHHS,  YCIIOBHUS
camotopmokeHust 1 KI1JI BunTORBOM mapel. Pacuer pe3rObr Ha TpouHOCTH. CTIOCOOBI KOHTPOJISI CHJTBI
3aTsDKKU. BBIOOp A0ITyCcKaeMbIX HANPsDKEHUH JIs1 pacdeTa pe3bOOBBIX COSTUHEHHUM.

3akienouynble coequHeHus1. JOCTOMHCTBA U HEOCTATKH, 00JacTh NMpuMeHeHus. OCHOBHbIE
THUIIBI 3aKJICTIOK U 3aKJICTIOYHBIX COSAMHEHMI. Pa3MelieHne 3aKienok B IBe, paciyeT CKICIbIBAEMbIX
JleTajieil U 3aKJICTIOK [IPU HATrpy >KEHUH COCAMHEHUN PaCTATUBAIOIIECH CUIIOM, MOMEHTOM B IINIOCKOCTH
CTBIKA, CUJION U MOMEHTOM.

CaapHble, nasiHble U KJieeBble COeTUHEHUsI

JlocTouHCTBa M HENOCTaTKU, 00JACTh MpUMEHEHUs. TUIbl CBapHBIX IBOB. BHIBI CBapHBIX
coenrHEeHU. MeTonbl cBapku. Pacder cBapHBIX coeauHEeHU. BBHIOOp MOmMycKaeMbIX HANPSKCHUMA
JUISL pacyeTa CBapHbIX COEIMHEHUH.

HInoHoyHsbie U MITH(TOBLIE COETMHEHUS

JlocToMHCTBAa W HEJNOCTAaTKH, OONACTh MPUMEHEHHS. THUIBI MPU3MATHUYECKHX IIMOHOK.
CoenuHeHus NPU3MATUYECKUMH IIMOHKAMHU, MPUMEpP KOHCTPYKIMH W METOJ pacyeTa. THumbl
mTudTOB, MpUMEp KOHCTPYKIIMH U METOJT pacyeTa.

Hlinuesblie (3y0uaThie) coeIMHEHUs

JlocronHcTBa M HeAOCTaTKH, oOjacTh mnpuMeHeHUs. CrocoObl IEHTPUPOBaHUS JeTayel
COCIMHEHMS, 00OCHOBaHME crocola IeHTpupoBaHusi. Kputepuu pabOTOCIIOCOOHOCTH M METOJ
pacuera HUTMIEBbIX COETUHEHUI.

IpopunabHbie (OecIMOHOYHBbIE) COCTUHEHHS

JlocromHcTBa M HEQOCTAaTKH, 00JacTh MNPUMEHEHHs] NPOPHIBHBIX (OECIIMOHOYHBIX)
COEeIMHEHUN
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3.4 TemaTnka ceMHHAPCKUX/TIPAKTHYECKUX H JIA00PATOPHBIX 3aHATHIT
3.4.1. CemnHapckue/pakTHYeCKHe 3aHATHS
Moayab 1. OCHOBBI METPOJIOTHH

o
Ne Ne
Ne Tpyno-
paznena
n HaumenoBanue nabopaTopHbIX paboT €MKOCTh
JUCLIMILT
/ (dac.)
WHBI
I
1 1.1 YucnoBble XapaKTEPUCTUKU BIOOPKH JaHHBIX U3MEPEHUH. 2
) [TpaBuia oKpyIJIeHHs U MpaBUJIa 3aIMCH PE3YIbTaTOB U3MEPEHUH.
2. 1.2 Kitaccsl TOUHOCTH CpencTB U3MEpPEHU 2
3. 1.3 CrniocoOb1 00HAPYKEHUS ¥ HCKITFOUEHUS] TPYOBIX OTPEIIHOCTEH 1
4 1.3 Crioco0Ob1 00HapyKEHUSI U UCKITIOYECHUSI CHCTEMaTUYECKIX 1
' MOTPENTHOCTEN
1.3 AAropuTMBI 00paObOTKH NMPSMBIX MHOTOKPATHBIX PABHOTOYHBIX 2
5. M3MEPEHHH (MMPABUIIO «TPEX CUTM»; BEIOOpKA 110 20-TH
U3MEpEHUiN)
6. 1.4 CucreMa 0TpaciaeBbIX CTaHJIaPTOB 2
Htoro 10
Mopayasb 2. OCHOBBI B3aIMO3aMEeHSIEMOCTH
Ne T
HO-
NeNe | paspena Py
HaumenoBanue nabopaTopHbIX paboT €MKOCTh
/o JTUACIIAILI
(dac.)
WHBI
1. 2.1 OrnpezenieHre OCHOBHBIX MapaMeTPOB MOCATO0K 4
2. 2.2 Br160op yHHBepcaIbHBIX CPEJCTB U3MEPEHUH JIMHEMHBIX pa3MepoB 2
3. 2.2 KoHTponb npeenpHbIX TIaAKINX KaTuopoB 2
4 23 W3mepenne oTKIOHEHHH (POPMBI M PACTIONIOKEHHS TOBEPXHOCTEN 6
) eTaJIen.
5. 24 Pacuet pazmepHbIX Lenen 6
6 2.5 MeToabl 1 CpeacTBa KOHTPOJIS U U3MEPEHUSI TOYHOCTH OOITOBBIX 2
) U COCIMHEHUN ININMUILKOU
5. 2.6 KoHTpoab NMAMHAPUYECKHUX 3y0UaThIX KOJIEC 2
6 2.7 MeToibl U CpeACcTBA KOHTPOJISI U U3MEPEHUS TOYHOCTH 2
) LINOHOYHBIX U IIJIUIEBBIX COCAMHEHUN
Hroro 26
Monyab 3. TexH0JI0rHM KOHCTPYKIIMOHHBIX MAaTEPHAJIOB M MAIIMHOCTPOEHUSA
Ne
NoNe azzena Tpynoe
pas HaumenoBanue 1abopaTopHbIX paboT Py
n/n JUCLUIUIN MKOCTb
HBI (dac)
2 6.1 Onpenenenue napamMeTpoB CILIaBOB 2
3 6.2 Br160p crmoco60B TUThS JUIsl H3TOTOBJIEHUS JETANICH MaIlliH 4
4 6.3 [Tox6Gop obopyaoBaHUs U U3TOTOBICHUS JIeTanei 00paboTKoi
) aBJICHUEM 4
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5 6.4 Br16op MatepuaaoB u 000py0BaHUS )11 CBAPOYHBIX pabOT 2
6 6.5 Br160p HHCTPYMEHTOB U Ha3HAYCHUE MTAPaMETPOB JIE3BHIHOM
00paboTKHn 4
7 6.6 Br160p HHCTPYMEHTOB ¥ Ha3HAYCHHE TTApaMETPOB a0pa3uBHON
00paboTKu 4
] 6.7 [TonGop o0opyaoBaHus 1Ji U3TOTOBJIEHUS IeTajen
TEXHOJIOTHYECKUX MAIllUH 4
Utoro 26
Monayas 4. llosurpadguyeckoe MAIIMHOCTPOCHHE
Ne Ne HaunmeHoBaHue NMpaKTUYECKUX 3aHATUI Tpyno-
n/m | pa3zaena €MKOCTh
UCIIAI (dac.)
JINHBI
1 4.1 HopmatuBHas JoKyMeHTaIMs Ui pa3paboTKH TEXHOIOTHYECKUX 2
IPOIECCOB
2 4.2 BimsiHne napaMeTpoB pekuMa pe3aHus Ha IIEpOXOBATOCTh 2
MOBEPXHOCTH MPU MEXaHUYECKOI 00paboTKe METaNIOB
3 4.2 Omnpenenenne npumycka Ha 00paboOTKy MOBEPXHOCTH BPALICHHUS 2
pe3aHueM
4 4.3 CpaBHUTENIBHBIN aHAJIU3 METOJIOB MOJIYYEHHUSI 3arOTOBOK 4
Uroro 10
Monyab 5. U3rorosiieHne THIIOBBIX JeTajleil 1 0CHOBBI TEXHOJIOTHH COOPKH
Ne
NeNe | paznmena Tpyno-
i e — HaunmenoBanue nabopatopHbIX paboT €MKOCTb
HLL (uac.)
1 5.1 IIpoekTupoBaHKe TEXHOIOTMUYECKOIO IPOLECCa U3TOTOBIECHUS 4
CTYIIEHYaThIX BaJIOB
) 5.2 IIpoekTupoBaHKe TEXHOIOTMUYECKOIO IPOLECCa U3TOTOBIECHUS 4
LIMJIMH]IPOB MEYaTHBIX MAIINH
3 53 IIpoekTupoBaHKe TEXHOIOTMUYECKOIO IPOLIECCa U3TOTOBIECHUS 6
) JeTanei 3youaThIX 3arerIeHII
4 5.4 [IpoekTupoBaHHu€e TEXHOIOTUYECKOTO MPOLIECCa U3TOTOBICHUS 4
KyJIauKOB
5 5.5 [IpoekTupoBaHHEe TEXHOIOTHYECKOTO MPOLIECCa U3TOTOBICHHUS 4
pBIYAroB
6 5.6 [IpoexTrupoBaHuEe TEXHOIOTUYECKOTO MPOIIECCa U3TOTOBICHUS 6
KOPIYCHBIX AeTaneit
7 5.7 Pa3paboTka TeXHOJIOTHYECKOTO TIpoliecca COOPKH y3i1a 8

nojurpaduyeckoro o60py0BaHUs

HUroro

36
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Moayab 6. OCHOBBI KOHCTPYHPOBAHUSI 3JIEMEHTOB NOJTUTPaGuUeCKUX MAIIHH

Ne
NeNe | pasmena Tpyno-
i S — HanmeHoBaHMe NpakTUYECKUX paboT €MKOCTh
HLL (gac.)
1. 6.2 Pacuér nnnmnapuyeckor nepegadu 2
2. 6.3 Pacuér konnueckou nepegaun 1
3. 6.3 Pacuér yepBsiuHOM nepegaun 1
4. 6.4 PacuéT BanoB u ocell Ha MPOYHOCTh 2
5. 6.5 Kpurepun Bbi00pa MOANIMITHUKOB 2
6. 6.6 [TonGop MyThI 2
7. 6.7 Pacuér nennoit nepenaun 2
8. 6.8 Pacuér pemeHHoOI1 nepenaun 2
0. 6.9 Pacuér ¢hpuknmonHoi nepenaun 2
10. 6.10 Omnpenenenre napaMeTpoB CBAPHBIX M Pe3bOOBBIX COSTMHEHHUN 2
Hroro 18
3.4.2. JJaGopaTopHbIe 3aHATHS
Moayb 1. OCHOBBI METPOJIOTHH
Monayasb 3. TexH0JI0rHM KOHCTPYKIIMOHHBIX MaTEPHAJIOB U MAIIMHOCTPOCHUSA
Ne
NeNe | pasnena HaumenoBanue 1abopaTopHbIX paboT Tpynoe
n/n JUCLUIUIN MKOCTb
HBI (dac)
) 6.5 I'eomeTprueckue napameTpbl, OCHOBHBIE TUIIbI, HA3HAYCHHUE U
3aTOYKa TOKAPHBIX pE3LIOB 2
3 6.5 OCHOBHBIE THIIbI, HA3HAUYEHHUE, TEOMETPHUECKUE TTapaMeTPhl
MHCTPYMEHTOB OCEBOM 00pabOTKU U 3aTOUKA CIIUPAJIBLHOIO CBEpJa 2
4 6.5 OCHOBHBIE THIIbI, HA3HAUYEHHUE, TEOMETPHUUECKUE MTapaMeTphl Gppe3
Y 3aTOYKA NWJIMHIPUICCKON (Ppe3bl 2
5 6.5 OmnpeneneHue 3aBUCMMOCTH CHJIbI pe3aHMs OT INTyOUHBI pe3aHus U
oJjauu 2
6 6.6 OcCHOBHbBIE TUIIbI HHCTPYMEHTOB JJIsl a0pa3uBHON 00pabOTKH 2
7 6.7 N3ydenue ycTpoiicTBa, KHHEMAaTUYECKUI pacyeT U HaCTpOiKa
YHHUBEPCAIBHOIO TOKAPHO-BUHTOPEZHOI'O CTaHKA 6
Hroro 18
Monayas 4. llosurpadguyeckoe MAIIMHOCTPOCHHE
Ne | Ne paznena HanmeHnoBaHue NpaKTUYECKUX 3aHATHN Tpyno-
0/ | AUCLUILIN €MKOCTh
HBI (dac.)
2 4.2 BnusHue mnapaMeTrpoB pexuma pe3aHus Ha IIepOXOBATOCTh 2
TIOBEPXHOCTH IPH MEXAHWYECKOH 00pabOTKEe METAIIJIOB
Hroro 2
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Mopayas 5. U3rorosiieHne THIIOBBIX JeTajell 1 OCHOBBI TEXHOJIOTHHM COOPKH

Ne
NeNe | pasnena Tpyxo-
i e — HaunmenoBanue nabopatopHbix padboT €MKOCTh
L (uac.)
] 5.1 TUMoBoi TEXHOJIOTHYECKUI MTPOLIECC U3TOTOBJICHUS CTYIEHYAThIX 4
BaJIOB
9 5.2 THoBOM TEXHOJIOTMYECKUM IPOLIECC U3TOTOBICHUS LIUIUHIAPOB 2
NIEYaTHBIX MAIIMH
10 5.3 THOBOM TEXHOJIOTMYECKUM IPOLIECC U3TOTOBIICHUS IeTAIEH 2
] 3y04aThIX 3alleTICHUN
11. 5.4 TunoBoil TEXHOJIOTMYECKUN MPOLIECC U3TOTOBJIEHUS KYJaUKOB 2
1. 5.6 TI/IHOB(‘)JI‘/'I TEXHOJOTUYECKHUI MPOLIECC U3TOTOBJICHUSI KOPITYCHBIX 2
aeTanen
13 5.7 Pa3zpaboTka TeXHOJIOTHYECKOTO TIpoliecca COOPKH y3i1a 6
) noJurpaduyeckoro o00pyI0BaHuUs
Hroro 18
Moayab 6. OCHOBbI KOHCTPYHPOBAHUSI 3JIEMEHTOB NOJTUTPaguYecKuX MalluH
Ne
NeNe | pasnmena Tpyno-
i e — HaunmenoBanue nabopatopHbIX paboT €MKOCTbD
HLL (uac.)
1. 6.2 OnpeneneHre OCHOBHBIX IapaMETPOB LUIMHAPUYECKON NIEpeIadn 2
) 6.2 OmnpeneneHre OCHOBHBIX TapAMETPOB JIBYXCTYIIEHUATOTO 2
LHUAJIUHAPUYECKOTO PETYKTOPA
3. 6.3 OnpeneneHre OCHOBHBIX MAPAMETPOB YEPBIYHOTO PEYKTOpa 2
4. 6.4 KoHCTpyKTHBHBIE 0COOCHHOCTH BaJIOB U OCEi 2
5. 6.5 OnpeneneHre napaMmeTpoB MOAITUITHUKOB KaUeHUs 1
6. 6.5 OrnpezenieHne napaMeTpoB MOJITUITHUKOB CKOJIbKEHUS 1
7. 6.6 W3y4yeHre KOHCTPYKIIMU MY(PT OCHOBHBIX THUIIOB 2
8. 6.7 OCHOBHBIE 3JIEMEHTHI IENHON NepeJaul U UX KOHCTPYKLHUS 2
9. 6.8 OCHOBHBIE 3JIEMEHTBI PEMEHHOM Mepeaadn U X KOHCTPYKLUS 2
10. 6.10 OmnpezenieHne napaMeTpoB CBAPHBIX M Pe3b0OBBIX COCTMHEHHUM 2
Uroro 18

3.5 TemaTnka KypcoOBBIX IPOEKTOB (KypCcOBbIX padoT)
Moayas 2.

KypcoBoii mpoekT mocBsiiieH npopaboTke TEXHUIECKUX TpeOOBaHU K aeTanu peaykropa. K
TaKOBbIM TpeOOBaHUSIM OTHOCSTCS: IIEPOXOBATOCTb, IMOCAAKM U TPeOOBaHHUSA K TOUYHOCTH
u3rotoBieHus. Kaknaplil CTyJeHT moiydaeT MepcoHaNbHOE 3ajaHue (M0 BapuaHTaM) C THUIOBOMN
TeMoi: «OnpeneneHrne TEXHUYECKUX MapaMeTPOB ACTAIA PEAYKTOPaA».

Monayab 3. TexH0J0rdM KOHCTPYKIMOHHBIX MATEPHAJIOB U MAIIIMHOCTPOEHUS

Monayas 4. [loaurpadpuyeckoe MAIIUHOCTPOECHUE

KypcoBoi#i mpoekT mocBsIméH pa3padOTKe TEXHOJIOTUM HM3TOTOBJICHUS NETaid. 3aJaHue Ha
KypCOBOH MPOEKT BbIAAETCA Ka)XJAOMy oOydarolleMmycsi MmepcoHaiabHO. B mporecce paOoTsl Hax
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KYpPCOBBIM ITPOEKTOM 00YyUaroIUICs 3aKpeIIsieT NOdyYeHHbIE CBEIEHUS O MPOoIleccax U3rOTOBICHUS
JieTajeil, OCyIIeCcTBISIET pacy€T TEXHOJIOTHYECKUX TapaMeTpoB 00paboTku. [IpumepHas Tema 3By4HT

crnenyrommmM oopazom: TexHOIOTHS U3TOTOBICHHUS NeTanu «Bamy.

Monyab 6. OCHOBbI KOHCTPYHPOBAHMSI 3JIEMEHTOB MOJUTPaAPUIeCKUX MALIUH
KypcoBoii mpoekT nocpsiiieH pa3paboTke NMpUBOAA MalllMHbL. B paMKkax KypcoBOro mpoexTa

CTYJICHT BBIOMPACT JICKTPOIBUTATEIb M pa3pabaThIBacT PeAyKTOpP, HEOOXOAMMBIC JIJIsl O0OSCTICUCHUS

pa60TOCHOCO6HOCTI/I MaImuHbL. TeMbl KYPCOBBIX IPOCKTOB ABJIAKOTCA TUIIOBBIMHU W OTIIMYAIOTCA
HNCXOAHBIMU JAaHHBIMH, TAKUMHU KaK: THII IPUBOJUMOI'0 B IBMXKCHHUEC MCXaHU3Ma WM MAlIWHBI, THUIL
HCIIOJIB3YyCeMOI'0 pCAYKTOpPa, MOIITHOCTE U CKOPOCTH pa6OTLI HCIIOJIHHUTCIIbHOT'O MCXaHHU3MaA.

TunoBsle TEMbI KypCOBOTO IPOEKTA:
1.Pa3zpaboTka npuBoja EMHOTro TpaHCIopTepa
2.Pa3paboTka npuBoja JEHTOUYHOTO TPAHCIIOPTEpa

4. YdeOHO-MeTOAUYECKOe U HHPOPMAITMOHHOE OOecreueHune

4.1 HopmatuBHubie 1okymeHTbI 1 'OCTbI

4.2 OcHoBHasi JIMTEPaATYpa

. Poros, B. A. TexHonorus KOHCTPYKIIMOHHBIX MaTepuanoB. HaHoTexHOIOTHU: y4eOHUK AJs
By30B / B. A. PoroB. — 2-¢ m3j., nepepad. u gorn. — Mocksa: U3narensctBo KOpaiit, 2020. —
190 c¢. — (Beicuee oopazoBanue). — ISBN 978-5-534-00528-8. — Tekcr: anexkrponHslii // ObC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/451888 (mara obpamenus: 25.03.2020).

. TexHonmorust KOHCTPYKIMOHHBIX MaTepHANIOB: yueOHOoe mocobue st By3oB / M. C. KopbiToB [1
np.] ; mon pemakiuent M. C. KopsiToBa. — 2-€ u3., mepepad. u gomn. — Mocksa: M3naTenscTBo
HOpaiir, 2020. — 234 c¢. — (Beicmee oOpa3oBanue). — ISBN 978-5-534-05729-4. — Tekcr:
anekTpoHHbIl // OBC FHOpaii [caiit]. — URL: https://urait.ru/bcode/454416 (nara obpamnieHus:
25.03.2020).

. T'apmmn, A. I1. Marepuanosenenue. TexHuueckas KepaMuKa B MAIIMHOCTPOSHUH: YISOHUK 1151
By30B / A. Il. Napmun. — 2-e u3n., ucnp. u gon. — Mocksa: U3natensctBo FOpaiit, 2020. —
296 c. — (Beicmiee obpazoBanue). — ISBN 978-5-534-01484-6. —: snextponHsiii // DbC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/451808 (mara obpamenus: 25.03.2020).

. KommosunmonHnsie MmaTepualsl : yueOHoe mocodue mist By3oB / [I. A. iBanoB, A. . CUTHUKOB,
C. A. Ulnsmmua. — Mocksa: U3parensctBo FOpaiit, 2019. — 253 ¢. — (Bricmiee o6pa3oBanue).
— ISBN 978-5-534-11618-2. — Texkcr: snextponnsii // DBC HOpaiir [caiitr]. — URL:
https://urait.ru/bcode/445758 (nara obpamenus: 25.03.2020).

. PagkeBuu, SI. M. Merponorus, craHgaptuzanus u ceprtudukamms B 3 4. Yacte 2.
Crannmaptuzanus: ydeOHuk s By3oB / SI. M. PangkeBwu, A. I'. Cxuptmamze. — 5-e u3f.,
nepepad. u gor. — Mocksa: M3natensctBo FOpaiit, 2020. — 481 c. — (Bricuiee oOpa3oBaHue).
— ISBN 978-5-534-01929-2. — Tekct: anextponssii // OBC IOpainit [caiit]. — URL:
https://urait.ru/bcode/451785 (mara obpamenus: 25.03.2020).

. PagkeBuu, 1. M. Metponorus, cranaaptusamus u ceprudukanys B 3 4. Yacts 1. Metponorusi:

yaeOHuK ams By3oB / SI. M. PankeBuu, A. I'. Cxuptnamze. — 5-¢ usn., mepepad. U gom. —
Mocksa: UznarensctBo FOpaiit, 2020. — 235 ¢. — (Bricmee obpazoanue). — ISBN 978-5-
534-01917-9. —  Tekcr: oanektponnwni // 3BC  HOpaiit [caiit]. —  URL:

https://urait.ru/bcode/451772 (nara obpamienus: 25.03.2020).
. PagkeBuu, SI. M. Merponorus, craHgaptuzanus u ceptudukamms B 3 4. Yacte 3.
Ceprudukanus: yueonuk aist By30B / 1. M. Pankesuy, A. I'. Cxuptianze. — 5-¢ uzn., nepepao.
u non. — Mocksa: M3marensctBo FOpaiit, 2020. — 132 ¢. — (Bricmiee oopa3oBanue). — [ISBN
978-5-534-08499-3. — Texkcr: osnekrponusii // OBC IOpaiit [caiit]. — URL:
https://urait.ru/bcode/451786 (mara obpamenus: 25.03.2020).



10.

11.

12.

23

ypuH, B. B. Jleranun mamma. KypcoBoe npoektupoBanue B 2 kH. Kaura 1: ydeOHUK A71 BY30B /
B. B. I'ypun, B. M. 3amsarun, A. M. [lonos. — Mocksa: M3parensctBo FOpaiit, 2020. — 366 c.
— (Bricmiee obpazoBanue). — ISBN 978-5-534-00333-8. — Texkcr: anekrponHbiii // 3bC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/451222 (nara obpamenus: 25.03.2020).

I'ypun, B. B. letanmu mamuH. KypcoBoe npoektupoBanue B 2 kH. Kaura 2 : yueOHUK 1151 By30B
/ B. B. I'ypun, B. M. 3amsatun, A. M. Ilonos. — Mocksa: U3narensctBo FOpaiit, 2020. — 295
c. — (Boicmiee obpazoBanue). — ISBN 978-5-534-00382-6. — Texkcrt: snexrponssiii // ObC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/451225 (nara obpamenus: 25.03.2020).

HBanos, M. H. Jletasm mammn: yueOoHuk 11t By308 / M. H. lBanos, B. A. ®unoresos. — 16-
€ u3l., ucnp. u gon. — Mocksa: MsgarensctBo IOpaiir, 2020. — 409 c. — (Bsiciiee
obpazoBanmne). — ISBN 978-5-534-07341-6. — Tekct: anekrponnsiii / ObC FOpait [caiiT]. —
URL: https://urait.ru/bcode/449875 (nara obpamenus: 25.03.2020).

Poros, B. A. OCHOBBI TEXHOJIOTUH MAIIMHOCTPOCHMSI: y4eOHUK 1Jis By30B / B. A. Poros. — 2-
e u3A., ucnp. u gon. — Mocksa: UznarensctBo IOpaiit, 2020. — 351 c¢. — (Beicuiee
obpazoBanmne). — ISBN 978-5-534-00889-0. — Texkct: anexkrponusiii / ObC FOpait [caiiT]. —
URL: https://urait.ru/bcode/451886 (mara obpamenus: 25.03.2020).

OCHOBBI TEXHOJOTUM MAIIMHOCTPOCHUS: YyYeOHMK U TMPAKTUKyM [UIsl TPUKIATHOTO
OakanaBpuata/ A. B. Totaii [u ap.]. — 2-e uza., ucnp. u non. — Mocksa: M3natensctBo FOpaiit,
2019. — 241 c. — (baxanasp. [IpuknagHoit kypc). — ISBN 978-5-534-07214-3. — TekcT:
anekTponHbI // DBC HOpaiir [caiit]. — URL: https://urait.ru/bcode/433000 (naTa obparueHus:
25.03.2020).

4.3 JlonmosHuTEIbHAS JIUTEPATYypa

. Huxkudopos, A.Jl. Bzaumo3ameHseMOCTb, CTaHAAPTU3ALUSA U TEXHUYECKHE U3MepeHus: YueO.

nocobue st By3oB / A. JI. Hukudopos. - M.: Beicmr. mikoma, 2000. - 510 c.
[Tosusax E.C., Ps6oB B.II. Merponorus, crannaptuzauus U ceptudukanus: nadopaTopHble
pabotel. — M.: MI'VII, 2013. - 103 c.

. Psa6os B.IL., [To3nsx E.C. Metrposorusi, cranmapTusanusi U ceptudukanus: cOOpHUK 3aaad. —

M.: MI'VII, 2013. - 63 c.

TumodeeB B.U. TexHom0THA KOHCTPYKIIMOHHBIX MaTEpHATIOB: Y 4eOHOE MOCOOUE /IJIsk BY30B 110
HampasieHuto 551800 -"TexHonormdeckwe MamuHbl ¥ oOopynoBanue" cmem. 170800 -
"[lonurpaduueckue MamuHBI W aBTOMaTH3upoBaHHBIE KomIuiekchl'. Y.1. Texnomorus
npou3BojicTBa 3arotoBok / B. WM. Tumodeen; M-Bo obpazoBanus P®; MI'VIIL. - M.: MI'VII,
2003. - 163 c.

Tumodeer B.M. TexHOIOTHS KOHCTPYKIIMOHHBIX MaTepUalIoB: Y4yeOHOe mocodue AJsi BY30B 110
HanpaBienuto 551800 -"TexHomormdyeckne MamuHbl W oOopynoBanue" crmem. 170800 -
"Tlonurpaduueckue MalmuHbl U aBTOMATU3UPOBaHHBIE KOMIUIEKCH". Y.2. OCHOBHBIE METOJIbI
00paboTtku 3arotoBok / B. M. Tumodeen; M-Bo o6pa3oBanus u Hayku PD; denep. areHTCTBO 10
obpazoBanuio; MI'VII. - M.: MI'VII, 2004. - 156 c.

TumodeeB B.U. TexHoI0THA KOHCTPYKIIMOHHBIX MaTEpHATIOB: Y 4eOHOE MOCOOUE /IJIsk BY30B TI0
HampasieHuto 551800 -"TexHonormdeckwe MamuHbl ¥ oOopynoBanue" cmem. 170800 -
"[lonurpaduueckue MamuHBI W aBTOMaTu3WpoBaHHbIE KomIuiekchl'. Y.3. Texnomorus
usrorosneHus aeraneil mamuH / B. Y. Tumodee; M-Bo obpa3oBanus u Hayku PD; Denep.
areHTCcTBO 1Mo odpazopanuto; MI'VII. - M.: MI'VII, 2004. - 156 c.

Anypoe B.J. CnpaBouyHUK KOHCTpyKTOpa-MamuHocTpoutens. M: MammnHoctpoenue 2006,
Toma 1, 2, 3. https://e.lanbook.com/book/3320#authors

Kypwmas JI.B. Ckoiibena A.T. leranu mamus. CripaBouHO-MeToquuecKoe nocodue. M: Bricias
mkona 2005.

JlenukoB O.I1. OcHOBBI pacueTa U IPOEKTUPOBAHUSA JETANIEN U y3710B MaIMH, KOHCIIEKT JIEKIU
no kypcey "Jleranu mamun";M.,Mammnoctpoenne,2002;439 c.,;
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Koposnes, B.I1. OcHoBBI B3anMo3ameHsieMOCTH: KOHCTIEKT JeKIMiA 1711 CTYJEHTOB BBICII. yueo.
3aBeJleHU, oOyuwaromuxcs ro HampasieHuto 151000.62 - TexHonormdyeckue MalidHbBl U
ob6opynosanue" / B. I1. Kopones; M-Bo o6pa3zoBanus u Hayku PO, ®I'BOY BIIO "Mock. roc.
yH-T nneyatu umenu Mana ®enoposa". - M.: MI'VII umenu MBana @enoposa, 2013. - 97 c..
OcHoBbl B3ammo3ameHsemoctu: JKypHanm mnaGopaTopHbiXx pabor mo cmer. 150407.65 -
[Monmurpaduueckue MaIvHbl ¥ aBTOMATU3UPOBAHHBIE KOMILIEKCH / M-BO 00pa3oBaHMs U HAYKU
P®; ®enep. arenrctBo 1o odpazoBannio; MI'VII; coct. Koposer B.I1. - M.: MI'VII, 2009. - 18
c.
YcemanoB, P.A., Tapenko, b.M. Merposorus, B3auMO3aMEHSIEMOCTb, CTaHIApPTU3ALUd U
ceprudukanms: TekcThl Jekmui. — Kazamp: KHUTY, 2011. — 222 c¢. — URL:
http://www.knigafund.ru/books/185814

CycnoB, A.I'. OCHOBBI TEXHOJOTMH MAIIWHOCTPOCHMS : Y4YEOHUK Ui CTYACHTOB BY3OB,
oOydJaromuxcsi 10  HANpaBJICHHIO  MOATOTOBKHM  "KOHCTPYKTOPCKO-TEXHOJIOTHYECKOE
obecrnevueHne MamuHOCTpouTenbHBIX TPou3BoACTB" / A. I'. Cycnos. - M.: KHOPYC, 2013. - 288
c. - (bakanaBpwuar).

TexHoI0rus KOHCTPYKIIMOHHBIX MaTepHuajoB: yueoHoe nocodue / moa obm. pen. O.C.Komapoga.
- 2-e u3x., ucnp. - Mu.: HoBoe 3nanue, 2007. - 566 c.

TexHonorus KOHCTPYKIIMOHHBIX MaTepuaioB. Yacte 1. maGopaTopHble pabOThl IO CIHEIl.
150407.65 - Tlonwrpadudeckre MallMHBI ¥ aBTOMATH3UPOBaHHBIC KoMIUiekchl. Y.1 / M-Bo
oOpazoBanuss u Hayku P®; ®denep. arenrctBo mo ooOpazosanuto; MIVII; CocraBurens
B.N.Tumodees. - M.: MI'VII, 2009. - 91 c.

VYcmanos, P.A. PacdeT u KOHCTpyHpOBaHUE AeTalIed MalluH: TEKCThI Jekuuil. — Kazanb: M31-B0
KHUTY, 2014. — 168 c. — URL: http://www.knigafund.ru/books/186396.

Jletanu MamuH U OCHOBBI KOHCTPYUpOBaHUS : JabopaTopHble paOOTBl IJsl CTYAEHTOB,
oOyuaromuxcs 1o HampasineHusaM: 150100.62 - MaTepuanoBeieHUE U TEXHOJIIOTUN MaTepUAIIOB;
151000.62 - TexHoloruyeckue MamMHbI W oOopynoBaHue (kBanudukanus - OakamaBp-
uHxeHep) / M-Bo obpazoBanus u Hayku PD; dexnep. arentcTBo o odpazosanuto; MI'YII;cocr.:
N.II.I'epuenmreiin, A.®. Oxopokos. - M., MI'VII umenu MBana ®enoposa. - 2011: 79 ¢
I'epuenmureiin U.I1., OxopokoB A.®D. 3agaHus Ais pacueTHO-rpadpuueckux padoT U yKa3zaHHUs
1o ux nposegenuto. M.: MI'VII, 2011

4.4 JaekTpoHHbIE 00pa3oBaTebHbIE PeCypPChl
DnekTpoHHBIN Kypc https://online.mospolytech.ru/course/view.php?1d=4686
OnexTpoHHBIN Kypc https://online.mospolytech.ru/course/view.php?id=4687
DnekTpoHHBIN Kypc https://online.mospolytech.ru/course/view.php?1d=9293
OnexTpoHHBIN Kypc https://online.mospolytech.ru/course/view.php?id=10721
DneKTpoHHBIN Kypc https://online.mospolytech.ru/course/view.php?id=11707

4.5 JIuneH3noHHOE U CBOGOTHO PACIIPOCTPaHsieMOe POrPaMMHOe obecriedeHne
ITporpammusie mpoaykTsl Microsoft Office.
[Tporpammusiit komriekc APM WinM A chine

4.6 CoBpeMenHble mpodeccHOHANbHbIE 0a3bl JAHHBIX W HHGOPMAIMOHHBIE

CIIpaBOYHbLIC CHCTEMbI

1.

2.

3.

Enunoe okHO goctyma K oOpa3oBarenbHbIM — pecypcam  DenepaibHbIl  mOpTa
http://window.edu.ru

KomnbroTepHbie MH(POPMALIMOHHO-TIPABOBBIC CHCTEMBI «KoHcynbTaHT
http://www.consultant.ru, «I"apanT» http://www.garant.ru.

OdunmanbHBII HHTEPHET-TOpTAI paBoBoi MH(POpMaruu http://pravo.gov.ru.

Hayunas snextponnast oubnuoreka http://www.elibrary.ru



25

5. OBC KOpaiit» https://urait.ru
6. OBC Jlans https://e.lanbook.com

5. MarepuajbHO-TeXHHYECKOE 00ecnevYeHue

1. JlexuuoHHbsle ayauTopuu oO0miero ¢oHma, OCHAIICHHBIE Y4eOHOW MeOenblo, JIOCKOM,
MEPEHOCHBIM/CTAIMOHAPHBIM KOMITBIOTEPOM U TIPOEKTOPOM.

2. Aynutopuu sl TPOBEICHHsI MPAKTUYECKUX 3aHATUN o0miero (oHma, oCHAIICHHBIC Y4eOHOM
MeOEIbI0, JOCKOM.

3. KoMmbroTepHsIif Ki1acc Il CaMOCTOSTEIIbHON PabOoThl 00yUYarOIIMXCS.

6. MeToanueckue peKOMEeHAALMHU

Metoauka npenojaBaHusl JUCUUIUIMHBL «HKUHUPUHT TEXHUYECKHX CHCTEM OTpaciin» U
peanu3ansi  KOMIIETEHTHOCTHOTO MOJAXO/Ja B  MW3J0KEHHM W BOCHPUATHH — MarepHaia
IpeyCMaTpUBAEeT HUCIOJIb30BAaHUE CIEIYIOIIMX AKTUBHBIX U MHTEPAKTUBHBIX (POpM IpOBEACHUs
IPYNIIOBBIX, WHAWBUIYAIbHBIX ayJUTOPHBIX 3aHATHHA B COYETAaHWU C BHEAYJTUTOPHOH paboToil ¢
1eabpo GopMUpOBaHUS U Pa3BUTHS MPOGHECCUOHATBHBIX HABBIKOB 00YUYarOIINXCS:

— TpOBEJCHUE 3aHATUH JEKIIMOHHOTO TUIIA;

— TMOJATrOTOBKA K BBIMOJHEHUIO MPAKTUYECKUX 3aHATHUH;

— peuieHue 3a1ay;

— JIUCKYCCHH, 00CYXKIeHHE YIKOHOMUYECKHUX CUTYyaIui;

— TIOATOTOBKA M BHIMIOJIHEHUE KOHTPOJIBHBIX padOT B ayTUTOPHSX BY3a;

— oOpraHm3anys ® TPOBENEHHE TEKYyIIero KOHTPOJIs 3HaHWK oOywaromuxcs B (opme
TECTUPOBAHMUSL.

IIpyn mpoBeAcHUM JICKIMOHHBIX U IMPAKTHUYECKUX 3aHATUN, TEKyLIEH U IPOMEKYTOYHOU
aTTecTallud MO JAUCHUIUIMHE «VHXUHUPUHI TEXHMYECKMX CHCTEM OTpaciny Ielecoo0pa3sHo
UCIIOJIb30BaTh CIIeyIOIre 00pa3oBaTeIbHbIC TEXHOJIOTUH:

1. Tlpouenypsl TEKyLIEro KOHTPOJIS MO JIUCHUUNINHE «VHXUHUPUHI TEXHUUYECKUX CUCTEM
OoTpacim» JONMyCKaeTcs TMpOBOAUTH B ¢opMe OJAHOYHOTO WM KOMIIBIOTEPHOIO
TECTUPOBAHMUS.

2. Tlo psaay pa3aenoB IUCHMILTUHBI IPEIYyCMOTPEHO NMPOBEACHNE KOHTPOIbHOM paboTHI.

3. Ha nmpaxkTuueckux 3aHATHAX Ul PELICHUS aHAIMTUYECKUX 3aJad MCIIOJIb30BaTh OTPACIEBBIE
HOPMATHUBHBIE JOKYMEHTBI, YTO TMO3BOJIIET (POPMHUPOBATH HABBIKK MPAKTUYECKOW pabOTHI 1O
YIPaBJIEHUIO IPOU3BOACTBOM B PEATIbHBIX YCIOBHSIX.

4. TlpoBeneHue psiaa JICKIUOHHBIX 3aHATHH, COAEPKALIUX TaOMUIBI M PUCYHKH B KadyecTBE
WUIIOCTPAalMd  paccMaTpUBAaEMOIo  Marepuana, HEOO0XOJUMO  OCYLIECTBIATh  C
UCIIOJIb30BAaHUEM CJaiiI0B, MOATOTOBICHHBIX B porpamme Microsoft Power Point.

6.1 MeToanuyeckue peKOMEeHAAUMH ISl IPenogaBaTeisi 10 OPraHu3auum
00y4eHus

JlanHblii pasznmen HacTosmed pabodeil mporpaMMbl TpeIHA3HA4YCH ISl HAYWHAFOIIMX
npernoaBaTesyieil U CennaluCTOB-IPAKTUKOB, HE MMEIOIUX OIbITa IMPENoJaBaTeIbCKONW pabOTHI.

Jucuumnnuna «HXUHUPUHT TEXHUYECKUX CHUCTEM OTpaciuy SBISETCS IUCHUIUIMHOM,
dopmupyromeil y odyqaromuxcst odmenpodeccuonanbupie komnerenuun OIK-3, OIIK-5, OITK-7
n OIIK-13. B ycrnoBusx KOHCTpyHpOBaHHUS O0pa3oBaTEIbHBIX CHCTEM Ha NPHHIMIAX
KOMIIETEHTHOCTHOI'O I0/IX0Jla IPOU30LUIO KOHILIENTYyaJbHOE W3MEHEHHE pOJIM IpenojaBaTels,
KOTOPBIN, HApSALY C TPAJAULIMOHHON POJIbIO HOCUTENS 3HAHMM, BBIIOIHAET (PYHKIMIO OpraHu3aTopa
HAYYHO-TIOMCKOBOI paboThl 00yuaromierocsi, KOHCyJIbTaHTa B MpOILEaypax BbIOOpa, 00pabOTKU U
UHTepIpeTanud MHPOpMalui, HEOOXOIUMOM i NPAKTHUYECKOro NEWCTBUS M JalbHEHIIero
Pa3BUTHSL, YTO JOJKHO 0053aTEIbHO YUYUTHIBATHCS MPU MPOBEACHUH JCKIIMOHHBIX M MPAKTUYECKUX
3aHATUN 10 JUCHUIUTMHE « MTHKUHUPUHT TEXHUUYECKUX CUCTEM OTPACIH.
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[TpenonaBaHre TEOPETUUECKOrO (JIEKLIMOHHOIO) MaTepuana 1no Jucuuiuinie «HxuHupuHT
TEXHUYECKUX CHUCTEM OTPaCiIN» OCYLIECTBIISETCS Ha OCHOBE MEXKIUCLMILUIMHAPHOM MHTErpalvy U
YETKUX MEXAUCLHUILUIMHAPHBIX CBA3EH B paMKax 0Opa3oBaTeNbHOM MPOrpaMMbl U y4e€OHOTO IJIaHa
no HarpasieHuto 15.03.02 TexHomornyeckue MamvHbel 1 000pyI0BaHHUE.

[TonpoOHOE conepxaHue OTAENbHBIX pa3feiioB AUCUUIUIMHBI «HXUHUPUHT TEXHUUYECKUX
CHCTEM OTpPACIM» paCCMaTPUBAETCS B I1.5 paboueil mporpamMmel.

ITpuMmepHBIE BapHaHTBI TECTOBBIX 3aJaHUM Ul TEKYILIEr0 KOHTPOJIS U IIEPEYEHb BOIIPOCOB K
9K3aMeHy M0 IUCHMIUIMHE mpenctaBieHsl B coctaBe ®OC mo auciumiuHe B 1.7 paboueit
IIPOrPaMMBI.

IlepeyeHb OCHOBHOM M JOIOJIHUTEIBHOM JIUTEPATYpPhl M HOPMATHUBHBIX JOKYMEHTOB,
HEOOXOIMMBIX B XOJI€ IIPENOJaBaHUsl AUCHUILINHBI « THKUHUPUHT TEXHUUECKUX CUCTEM OTPAaCIIn,
npuBefieH B 1.4 HacTosmed paboueil mporpammbl. llpenonaBarernio ciemayeT OpHEHTHPOBATH
00yyaroIuXxcsl Ha UCHOJIb30BAHKE MPHU MOATOTOBKE K IMIPOMEXKYTOYHOM aTTeCTallMd OPUTMHAIBHON
BEPCUU HOPMATHUBHBIX JOKYMEHTOB, IEUCTBYIOIIMX B HACTOSALIEE BPEMSL.

6.2 MeToanueckue yKa3aHus J1Jisl 00yYAKOIIUXCH M0 OCBOCHUIO THCHUIIJINHbBI

[TomydyeHne yriyONEeHHBIX 3HAHWWA 110 JTUCIUIUIMHE JOCTUTACTCS 3a CYST aKTUBHOU
CaMOCTOSITENIbHON paboThl oOyuaronuxcs. Beigensemple yachl 1e1eco00pa3Ho HUCIONb30BaTh s
3HAKOMCTBA C y4eOHON M HAay4YHOU JIUTEpaTypoil mo mpobiemMaM JUCHUIUIMHBI, aHAIW3a HAYyYHBIX
KOHIIEIIIINI.

B pamkax TUCIUIUIMHBI TPETYCMOTPEHBI pa3InIHbIe ()OPMbI KOHTPOJIS YPOBHSI TOCTHIKCHUS
00y4JaroIUMHUCS 3asIBICHHBIX WHANKATOPOB OCBOEHUS KOMIETeHIUH. DPopma TeKyIIero KOHTPOJIS —
aKkTHBHAs paboTa Ha MPAKTHUYECKUX 3aHATHUSAX, MMCbMEHHBIE KOHTPOJIbHBIE paOOThI, TECTUPOBAHUE.
DopMoii MPOMEKYTOYHOTO KOHTPOJIS IO JAaHHOW AUCIMILIUHE SIBISIFOTCS 3a4€Thl U 9K3aMEH, B X0JI€
KOTOPBIX OILICHUBAETCSI YPOBEHB JOCTIKECHUSI O0OYJAIOITUMUCS 3asBJICHHBIX HHAMKATOPOB OCBOCHUS
KOMIIETEHIIU .

Meroanueckue yKa3aHus 0 OCBOCHUIO TUCIUTIIUHBI.

JIekIMoHHBIE 3aHATHS TPOBOASATCS B COOTBETCTBHU C COJIEp)KAaHHUEM HACTOSIIIEH padoueit
MPOrPaMMBI U TIPEICTABISIOT COOO0M U3II0KEHNE TEOPETHUECKUX OCHOB JTUCIUTUTHHEI.

[Tocemienue TEKIMOHHBIX 3aHATHI SIBIISETCS 0043aTENbHBIM.

KoHcnekTupoBaHue JEKIHOHHOTO Marepuaja JOMYyCKaeTcss KakK NHUChbMEHHBIM, TakK |
KOMITBIOTEPHBIM CITOCOOOM.

PerynsipHoe moBTOpeHHE Marepuana KOHCIEKTOB JIEKUHUWA MO KaXIOMY pa3felly B pamMKax
MOJMOTOBKU K TEKyIIUM (opMaM aTTecTaly MO JUCIUIUIMHE SBISETCS OJHUM U3 Ba)KHEHIINX
BUJIOB CAMOCTOSITEJILHON pabOThI CTYJICHTAa B TE€UECHUE CEMECTPa, HEOOXOIUMOM ISl Ka4eCTBEHHOU
MOJTOTOBKU K MPOMEXYTOUYHOM aTTeCTalluy 10 AUCLIUILIIHNHE.

[IpoBeneHne ONPaKTUYECKUX 3aHATHN MO JUCHUIUIMHE «VHXUHUPUHT TEXHUYECKUX CHUCTEM
OTpaciin» OCYILECTBISETCS B cleAyomux popmax:

— aHajaM3 TpaBoBO 0a3bl, pErJaMEHTUPYIOUIEH MAEATENbHOCTh OpTaHU3alUil  Pa3lIUYHBIX
OpTaHU3aIMOHHO-TIPABOBBIX (hopM;

— OIpoC IO MaTepuajlaM, PaCCMOTPEHHBIM Ha JEKIMSIX M H3YyYEHHBIM CaMOCTOSATENBHO IO
PEKOMEHI0BAaHHOW JIUTEPATYPE;

— PCHICHHUEC THUIIOBBLIX PACUCTHBIX 3a1a4 I10 TEMaM;

— aHaNMM3 1 00CYXKICHNE MPAKTHUECKUX CUTYAIUH 110 TeMaM.

[Tocemenne MPaKTUYECKUX 3aHATHIA U aKTUBHOE YIaCTHE B HUX SIBIIICTCS 00S3aTCIILHBIM.

[ToaroToBKa K MPaKTUYECKUM 3aHATHIM 0053aTEIILHO BKITIOYACT B €0 M3yYCHUE KOHCIICKTOB
JICKIIMOHHOTO MaTephalia ¥ PEKOMEHIOBAaHHOW JIUTEPATYPHI IS aJICKBATHOTO TIOHUMAHUS YCIOBHS
U crioco0a pelieHus 3aJaHui, 3alIaHMPOBAHHBIX MPENoIaBaTelIieM Ha KOHKPETHOE MPAKTHYECKOE
3aHATHE.

MeroanyecKkie  YKa3aHWMs 110 BBINOJHEHHUIO  PasAMyHbBIX  (GOpM  BHEAYIUTOPHOM
CaMOCTOSATEILHON paOOTEI
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V3ydyeHne OCHOBHOW M JONOJHUTENbHON JUTEpaTypbl, a TakkKe HOPMaTHBHO-NPABOBBIX
TOKYMEHTOB 10 JUCHUIUIMHE MPOBOAUTCS HA PETYJIIPHONM OCHOBE B pa3pe3e KaKIOoro pasfena B
COOTBETCTBUU C MPHUBEAECHHBIMU B 1.5 paboueil mporpaMmbl PEKOMEHAALUAMU JUIsl IOATOTOBKU K
POMEXYTOUHOW aTTeCTaluu MO AUCHUIUIUHE «VHXUHUPUHT TEXHHUYECKUX CHCTEM OTPaciuy.
Crucok OCHOBHOW UM JIOTOJIHUTENILHOW JINTEPaTyphl U 00s3aTEIbHBIX K M3YYEHUIO HOPMATHUBHO-
IPaBOBBIX JOKYMEHTOB IO JUCLUUIUIMHE MPUBEJIEH B 1.7 HacTosAwIeH paboueit mporpammel. Crenyer
OTJaBaTh NPEANOYTEHHE U3YyUYEHHI0 HOPMATUBHBIX JIOKYMEHTOB II0 COOTBETCTBYIOLIMM pa3JenaM
JUCLUIUIMHBI IO CPABHEHUIO C UX aJalTHPOBAHHON MHTEPIIpETAllel B yueOHOM auTeparype.

Pemenne 3agau B paspes3e pasziaesioB JUCHUIUIMHBL «VHXMHUPUHI TEXHUYECKHUX CHUCTEM
OTpacim» SIBJISIETCS CaMOCTOSTENIbHOW paboToil oOyuaromierocs B (opMe TOMAIIHErO 3aJaHus B
cilydasix HeJJocTaTKa ayJUTOPHOTO BPEMEHHU Ha MPAKTHUYECKUX 3aHATUAX AJIS PEeLICHUs BCEX 3ajad,
3aIJIaHUPOBAHHBIX MIPETIOIaBaTENIEM, IPOBOAALINM MTPAKTUYECKHUE 3aHATHS 110 TUCIHUITIIHE.

Mertoandeckue yka3zaHusl 10 NOATOTOBKE K IPOMEXYTOYHOM aTTecTaliu

[TpomesxyTouHas aTTecTays 1Mo AUcHUIuinHe « MHKUHUPUHT TEXHUYECKUX CUCTEM OTPaCIIn
IPOXOAUT B (hOpME 3a4€TOB U SK3aMEHA. DK3aMEHALIMOHHBIM OMJIET O AMCLUUILUIMHE COCTOUT U3 2
BOIIPOCOB TEOPETUUECKOTO XapaKTepa U MPaKTHUECKOro 3a1anus. [IpuMepHbIil nepeueHb BOIPOCOB
K 9K3aMeHy N0 aucuuiuinHe «VH)XKMHUPHUHT TEXHHUUYECKUX CHCTEM OTpACiIN» U KPUTEPUHU OLIEHKU
oTBeTa OOywyarollerocss Ha 3adere JUis Leled OLEHKH IOCTHIKEHUS 3asBIICHHBIX HMHIUKAaTOPOB
chopMUPOBAHHOCTU KOoMMeTeHIM mpuBeneHbl B coctabe ®OC mo mucuurmivHe B 1.7 paboueit
pOTrPaMMBI.

OOyyaromuiicst T0MmycKaeTcs K MPOMEXKYTOYHOM aTTeCTallly 10 AUCHUTUINHE HE3aBUCHMO OT
pE3yJIbTATOB TEKYILEro KOHTPOJIS.

7. @OHJ OLEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLICHMBAHHUSA Pe3y/IbTaTOB 00y4YeHUs

ChopMupoBaHHOCTH KOMITETEHIIUI ITPH U3yUSHUH TUCIUILTHHBI OTIPEIENISIETCS TOCPEICTBOM
OLICHKH COOTBETCTBHSI OTBETOB W/WJIM BBINIOJHEHUS 3aJaHUM 3asBICHHBIM MHIMKATOpaM B paMKax
MEPONPUITUNA TEKYIIETO KOHTPOJIS U MPOMEKYTOUHOM aTTecTalluy (3K3aMeHa).

7.2 lllkajia v KpUTEPUU OLIEHUBAHUS Pe3yJIbTATOB 00y4YeHU s

7.2.1. Kputepuu OeHKH 0TBETAa Ha IK3aMeHe

(¢popmupoBanue komnerenuuit OINK-3, OIIK-5, OIIK-7, OIIK-13)

«5» (0oTIAMYHO): O00ydYaroIUics AEMOHCTPUPYET CHUCTEMHbBIE TEOPETUYECKUE 3HAHMUS,
NPaKTUYECKHE HABBIKHU, BJIAJIE€T TEPMUHAMM, JETIaeT apryMEHTHPOBAHHBIE BBIBOJIBI U 000OLICHHUS,
NPUBOJUT MPHUMEPHI, MTOKA3bIBAaeT CBOOOIHOE BIIAJCHHE MOHOJOTHYECKOM Peyblo M CIOCOOHOCTH
OBICTPO pearupoBaTh Ha YTOYHSAIOLINE BOIPOCHI.

«4» (xopomo): oOyyarOmMHCS JOEMOHCTPUPYET TPOYHBIE TEOPETUYECKHE 3HAHMA,
NPaKTUYEeCKHE HABBIKHU, BJIAJIEET TEPMUHAMM, J€TIaeT apryMEHTUPOBAaHHBIE BBIBOJIBI U 000OLICHHUS,
NPUBOJIUT MPHUMEPHI, MOKa3bIBaeT CBOOOIHOE BIIAJCHHWE MOHOJIOTMYECKOH PEuyblo, HO TPU ITOM
JIeNIaeT HECYIIECTBEHHbIE OLIMOKM, KOTOpbIe OBICTPO HCHPABISET CAMOCTOSTENBHO WM IpU
HE3HAYUTEJIbHON KOPPEKIMH MTPENOJaBATEIIEM.

«3» (Y10BJIETBOPUTEIbHO): OOyYAIOIIMICSA NTEMOHCTPUPYET HETIIyOOKHE TEOPETUUYCCKUE
3HaHUS, TMpPOSABISET Cnabo CcHOPMHUPOBAHHBIE HAaBBIKM aHANW3a SIBICHUH U TPOILECCOB,
HEJ0CTaTOYHOE YMEHUE AEJIaTh apryMEHTUPOBAHHBIE BBIBOJBI U IPUBOIUTH IPUMEPHI, IOKA3BIBACT
HE JI0CTaTOYHO CBOOOJHOE BJaJIeHHE MOHOJOIMYECKOW pPEYblo, TEPMHHAMH, JIOTUYHOCTBIO U
II0CJIEIOBATENBHOCTBIO M3JI0KEHUS, JAeNaeT OIIMOKH, KOTOPble MOXET MCIPABUTh TOJBKO IpHU
KOPPEKLIUU IIPETIOAABATEIIEM.

«2» (HeyI0BJIETBOPUTEIbHO): OOYYAIONTUICS JTEMOHCTPUPYET HE3HAHHE TEOPETUUECKHUX
OCHOB IIPEIMETa, OTCYTCTBUE IPAKTHMUECKUX HABBIKOB, HE YMEET JeJlaTh apryMEHTHPOBaHHbBIE
BBIBO/IbI U IPUBOAMTH IPHUMEPBI, IOKAa3bIBAET CJ1a00€ BiIaIEHUE MOHOJIOTHUECKOH peubto, HE BIIAJECET
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TEPMHUHaAMHU, IIPOABIACT OTCYTCTBUC JIOTMYHOCTH H IIOCJICHOBATCIIBHOCTU HM3JIOKCHHA, OCIACT
OH_II/I6KI/I, KOTOPBIC HC MOXCT HUCHPABUTH OAXKE MPU KOPPCKIHUU MNPCIOAABATCIICM, OTKA3bIBACTCA
OTBCYATh HA JOIIOJHUTEIIBHBIC BOIIPOCHI.

7.2.2. Kputepuu oueHKH padoThbl 00y4aromerocsi Ha NPaAaKTHYeCKUX 3aHATHAX

(¢popmupoBanue komnereniuii OIIK-3, OIIK-5, OIIK-7, OIIK-13)

«5» (0TIMYHO): BBIIOJHEHbl BCE MPAKTHYECKUE 3aJaHMs, IMPEAyCMOTPEHHbIE
NPaKTUYECKUMHU 3aHATUAMH, OOydYaroluiics 4eTKO U 0e3 OmMOOK OTBETHJI Ha BCE KOHTPOJIbHBIC
BOIPOCHI, aKTUBHO pabOTasl Ha MPAKTUYECKUX 3aHATHSIX.

«4» (X0po110): BBIIOJIHEHBI BCE IPAKTUUECKUE 3aJaHMs], IPELyCMOTPEHHBIE TPAKTUYECKUMHU
3aHATHAMM, OOYYarOIIMICSA C KOPPEKTUPYIOIIMMHU 3aMEUaHHsIMM IIPENoiaBaTelsi OTBETHI Ha Bce
KOHTPOJIbHBIE BOIPOCHI, TOCTATOYHO aKTUBHO pab0Tall Ha MPAKTUYECKUX 3aHIATUSAX.

«3» (YAOBJIETBOPUTEJIBHO): BBINOJIHEHbl BCE MPAKTUYECKUE 3aJaHUs, NPEILyCMOTPEHHbIE
NPaKTUYECKUMHU 3aHATHSAMH C 3aMEYaHUSMHU TIpernojaBareis; OOydJaroIIuiicss OTBETHJ Ha Bce
KOHTPOJIbHBIE BOIIPOCHI C 3aMEYAHUSMHU.

«2» (HeyI0BJIETBOPUTEJIbHO): 00yYaOUIHIiCS HE BBHIIOIHUI MM BBIIOJIHUI HEMPABUIBHO
NpaKTUYECKHE 3aJaHUs, IPEyCMOTPEHHbIE TPAKTUYECKUMHU 3aHATHSIMU; 00YUarOIUICS OTBETII Ha
KOHTPOJIbHBIE BOIPOCHI C OIIMOKAMH MIJIM HE OTBETIJI HA KOHTPOJIbHBIE BOIPOCHI.

7.2.3. Kputepum oleHKH KOHTPOJIbHOH padoThI

(popmupoBanue komnereniuii OINK-3, OIIK-5, OIIK-7, OIIK-13)

«5» (OTIIMYHO): BCE 3a7aHUsl KOHTPOJBHON paOOTHI BBHIMOIHEHBI 0€3 OMIMOOK B TEUCHHE
OTBEIGHHOTO Ha paboTy BpeMeHH; paldoTa BBIIOJHEHA CAMOCTOSATENIBHO, HPUCYTCTBYIOT
COOCTBEHHBIE OOOOICHHMS, 3aKIIOYEHUS H BBIBOJBI, OTCYTCTBYIOT opdorpaduueckue u
IYHKTYallMOHHBIE OIINOKH.

«4» (Xopomio): 3amaHUs KOHTPOJBHOH pabOTHI BBINOJHEHBl C HE3HAYUTEIBHBIMU
3aMEeYaHMsAMH B ITOJHOM 00beMe MO0 OTCYTCTBYET PEIICHHE OJHOTO 3aJaHus; pab0oTa BBHIIIOIHEHA
CaMOCTOATENIFHO, MPUCYTCTBYIOT COOCTBEHHBIE 000OIICHHS, 3aKIIIOYEHUS] U BBIBOJIBL; OTCYTCTBYIOT
rpy0bie opdorpadudeckre u MyHKTYaIIMOHHBIE OIIHOKH.

«3» (YAOBJETBOPHUTEJBHO): 33JaHUS KOHTPOJBbHOM pabOThl HMEIOT 3HAYUTEIbHbIE
3aMe4aHus; paboTa BBIOJHEHA CaMOCTOSTEIBHO, MHPUCYTCTBYIOT COOCTBEHHBIE OOOOLICHHS;
HPUCYTCTBYIOT TpyOble opdorpapuyeckue U MyHKTYaIllHOHHBIE OIINOKH.

«2» (Hey10BJI€TBOPHUTEIbHO): 33JaHNs B KOHTPOJIEHOW paboTe BHITIOIHEHBI HE MOITHOCTHIO
WM HETPaBUJIbHO; OTCYTCTBYIOT MIIM CAETaHbI HEIIPABUIIBHO BBIBO/IBI U 00OOIICHUS; TPUCYTCTBYIOT
rpyObie opdorpadudeckre u MyHKTYaIIMOHHBIE OIIHOKH.

7.2.4. Kputepun OeHKH TeCTUPOBAHUS

(popmupoBanue komnerenuuiit OINK-3, OIIK-5, OIIK-7, OIIK-13)

TectupoBaHue OIEHUBAETCS B COOTBETCTBUU C MPOIIEHTOM IPABHIBHBIX OTBETOB, JAHHBIX
00y4aromuMcs Ha BOTIPOCHI TECTa.

CrangapTHas HIKanda COOTBETCTBUS PE3yJIbTATOB TECTUPOBAHUS BBICTABIAEMON OalIbHOU
OIICHKE:
- «OTJIMYHO» - CBbIIIE 85% NpaBUIIbHBIX OTBETOB;
- «xoporo» - ot 70,1% 1o 85% npaBuIbHBIX OTBETOB;
— «YIOBIETBOPUTETHHO» - OT 55,1% 1o 70% mpaBUIBHBIX OTBETOB;
- o1 0 10 55% TpaBUIIBHBIX OTBETOB — «HEYIOBJICTBOPUTEIHHO

«5» (0TJIIMYHO): TECTUPYEMBIN TEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKHE 3HAHMS, BIAJCET
TEPMUHAMH U 00JIaaeT CIIOCOOHOCTHIO OBICTPO pearupoBaTh Ha BOIIPOCHI TECTA.

«4» (XopomI0): TECTUPYEMBIN B LIEJIOM JAEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS,
BJIa/IeeT OOJBITMHCTBOM TEPMHHOB M O0JIAJa€T CIIOCOOHOCTBIO OBICTPO pearupoBaTh Ha BOMPOCHI
TecTa.
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«3» (Y10OBJIETBOPHMTEJBHO): CHCTEMHbIE TEOPETUYECKUE 3HAaHUA Y TECTHUPYEMOIo

OTCYTCTBYIOT, OH BJIaJI€T HEKOTOPHIMU TEPMUHAMH U HA BOIPOCHI T€CTa pearupyeT JOCTaTOYHO
MEJIEHHO.

«2» (HeyI0BJIETBOPUTEJIBHO): CHCTEMHBIE TEOPETUUYECKUE 3HAHUSA Y TECTHPYEMOTO
OTCYTCTBYIOT, TEPMHHOJIOTHEH OH HE BJIAJCET U Ha BOIIPOCHI TECTA pearupyeT MEJICHHO.

7.3 OueHo4HbIe cCpeacTBa

7.3.1. Tekymuii KOHTPOJb (TECTUPOBAHNE)
(popmupoBanue komnereniuii OINK-3, OIIK-5, OIIK-7, OIIK-13)
IIpuMepbI TeCTOBBIX 3aJAHMIA:

Cemectp 4.
39. 3aoanue {{39})} 39

OTMeThTEe PaBUIIBHBINA OTBET

OmnepaioHHbBIH 3CKH3 TEXHOJIOTHYECKOTO MPOIecca U3TOTOBICHHUS 000I0UYKOBON (hOPMBI
COOTBETCTBYET TEXHOJIOIMUECKON ONEpaLuH ...

M o6pa3oBanus 000I0YKH

O Tepmuueckoit oneparuu Harpea o6oouku 10 TemuepaTypsl 300...350°C u BbIACpIKKE
IIPY 3TOH TeMIeparype

O o6pa3zoBanust 0OJUIIOBOYHOTO CIIOS
O nporeccy oOpa3oBanus necyanoit Gopmer

CemecTtp 6.
I: T3224, KT=2, TEMA= «3.2.2»

S: HauMmenbIine KOHIEHTPAIMK HANPSHKEHUH BO3HUKAIOT B 3y04aTOM 3alleTUICHUH,
IIOCTPOECHHOM I10 CXEME:

]

—
[ 1x|
—

7.3.2. IIpoMe:KyTOYHBII KOHTPOJIb
(popmupoBanue komnereniuii OINK-3, OIIK-5, OIIK-7, OIIK-13)
IIpumepHbIe BONPOCHI K 3a4eTaM/IK3aMeHy
MopayJs 1. OCHOBBI METPOJIOTHH
1. OcHOBHBIE MeTpoOJIOTHYECKHE OpraHu3anuu PO.
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[Tonstue o ®B. Knaccudukanus OB.

[Tonsitue equnuibl ®B. OcHOBHOE ypaBHEHHE U3MEPEHUM.

[Tonstue 06 sTanonax ®B. Kmaccudukamnms 3TamoHOB.

[Tonsartue o nepenave pasmepa equnuibl @B padounm stamonam. ['ocynapcTBeHHbIE
IIOBEPOYHBIE CXEMBbI — ONPEEIICHUE, HA3HAYEHUE, COJAEPKAHNE U CUCTEMA YTBEPKIACHUS.
[[Ixanbl OIIEHKU Ka4€CTBEHHBIX CBOMCTB: PA3HOBHIHOCTH, ONPEEICHIE, MATEMaTHUECKUE
JENUCTBHUSI, IPUMEPHI IIKAJI.

[xansl U3MEpEeHHs KOJIMUYECTBEHHBIX CBOMCTB: Pa3HOBUIHOCTH, OINIPECIICHHE,
MaTeMaTHYECKUE AEUCTBUS, TPUMEPBI IIKaJ.

OcHoBHuble TpeboBanus k cucreme O@B. [Ipumeps cuctem equau OB.

IToHsATHE O CMCTEMHBIX M BHECUCTEMHEBIX equHNIaX ©B. Buisl BHECHCTEMHBIX €IMHHIL,
MIPUMEPBHI.

[TonsiTre 06 OCHOBHBIX U MPOM3BOAHBIX eauHUIAX OB. BripaxkeHne npon3BOIHBIX €TUHUIT
4yepe3 OCHOBHbBIE €IUHUIIBI.

CH - cucrema equaun @B, ee ocHOBHBIE eqUHUIBI. OTIMYUTEIbHBIC 0COOCHHOCTH TaHHOM
CUCTEMBI.

DKCMEePTHBIM METOI OLIEHKU KadecTBeHHbIX cBOCTB DB, cxema metona. Kputepuit
COTJIACOBAHHOCTH PE3YJIbTaTOB HKCIIEPTHBIX OLIEHOK.

[TonsiTue 06 U3MepeHuu: onpeneacHue, coaepxxanue. Heodxonumoe ycioBrue u3MepeHuii.
OO6mas knaccuduKaius U3MEepeHH.

Knaccudukanus usmepenuii mo cnocoOy mosrydeHust JaHHbIX 00 m3mepsiemoit OB.
VYpaBHEHHUS COOTBETCTBYIOIIUX U3MEPEHUM.

OO6miee 1 OTIMYMS MEXTy KOCBEHHBIMU, COBOKYTHBIMH M COBMECTHBIMHU U3MEPEHUSMHU.
ITonsiTME UCTUHHOTO W JIEUCTBUTENBHOTO 3HaUeHUs OB.

[TonsTre o norpenrHocTsax u3mepeHnit. CrnocoObl BbIpaXeHUsI OIPEHIHOCTH U3MEPEHUH.
[TonsTHe oTCUeTa M MPUHIUN ApU(PMETUIECKOTO CPETHETO.

[TonsiTue 06 oreHKe paccessHHsl OKOHYATEILHOTO PE3yJIbTaTa U3MEPEHHI U OlIEHKa
paccernBaHus OTIEIbHBIX PE3YIbTATOB U3MEPEHUHN Xi OTHOCUTENIBHO CPEAHETO 3HAUCHHUS.
B3anmocBs3b MEX Iy MOTrPENIHOCTHIO U YHCIOM U3MEPEHHUIA.

[TorpemHocTH NOTUMHSIOIIKECS] HOPMAJIBLHOMY pacipeaeneHuto. Mcnonp3oBanue

G GepeHIMATEHON U UHTETPATBHON (YHKITMH BEPOSITHOCTH B OIIPEICTICHUH
MOTPELIHOCTH U3MEPEHUM.

[TonsiTHe 0 TOBEPUTEITHLHOM MHTEPBAJIC U YPOBHE 3HAUYMMOCTH. PoJb mapameTpoB tp U pt B
ONpEIETICHUU TOTPEIIHOCTEN.

JloBepuTenbHbII MHTEpBal: HepaBeHCTBO YeOrimena. [Ipumenenue kpurepus.

[IpaBuiio «Tpex cUrM» B METPOJIOTHH.

CewmeiicTBo pacrnpenenennii CTbI0IEHTa B METPOJIOTHH.

[TonsTHE O ccTeMaTHYeCKUX MOrpermHocTsIX. Obmas Kiaccuuraus.

BrisiBiieHre 1 HCKITIOYEHUE CUCTEMATUYECKUX TTOTPEITHOCTEN METOJIOM CEpUIA.
BrisiBineHne 1 HCKIIOYEHUE CUCTEMATUYECKUX OTPEITHOCTEN TUCIIEPCUOHHBIM METOIOM.
OcCHOBHBIE METO/IbI BEISBICHHS W UCKITIOUCHHSI TPYOBIX TIOTPEITHOCTEH.

CpenctBa usmepenuit (CU1) — onpenenenue, kiaccupuKarms.

Metponoruueckue xapakrepuctuku (MX) CHU. OcHoBHble HOpMHpoBaHHBIE MX.
[TorpemHocTu cpeacts uamepenuii. Tpu crmoco6a HOPMUPOBAHUS OCHOBHOM MOTPEIIHOCTH
CH.

[Tonstue kinacca TouHoctu CU. CriocoOb! Ha3HaYeHHs KitaccoB TouHocTu CU.

Crnioco6s1 00603HaueHwus kinaccoB TouHocTu CH.

AnroputM o0pabOTKH MHOTOKPATHBIX MPSIMBIX PABHOTOYHBIX H3MEPEHU.

Mertoa npoBepKH HOPMAIBHOTO PACIIPEACIICHHSI IIOTPEIIHOCTH U3MEPEHUN (KpUTepuit
[Mupcona).

AnroputM o0pabOTKH HEPAaBHOTOYHBIX U3MEPEHU.
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KocBeHnHble n3MepeHust: ONpeaeIeHre MOrPEITHOCTH U3MEPEHU 10 OTHOCUTEIIBHOM
MOTPEIIHOCTH U IOCPEACTBOM pacueTa AUCIEPCHH.

Metona k03¢ UIIUEHTOB KaK Croco0 MPUOIMIKEHHOTO OTPEICTICHUS TOTPEITHOCTEH
KOCBEHHBIX U3MEPEHUM.

Junamuueckne uamepeHusi. OCHOBHBIE CTIOCOOBI ONPEIETICHUs PE3YIbTaTOB H3MEPEHUH.
Mertoibl onpeAeeHus MOrPeIHOCTEN JUHAMUYECKUX U3MEPEHHUI.

OO6m1as xapakTeprcTrKa MUQGPOBBIX CPEIICTB U3MEPEHUH.

[udposoe npeacraBieHne pe3yabTaTOB U3MEPEHUH U CBSI3aHHBIC C HUM ITOTPEIITHOCTH
nudposerx CH.

3akoH P® «O TeXHHMUYECKOM PeryIupOBaHUN U 3a]a4i 00ECIICUCHHSI TUHCTBA
U3MEpPEHHUI.

OTBETCTBEHHOCTD 32 HAPYILIEHUE 3aKOHOIATEIbCTBA MO METPOJIOTHUH.

@OYHKINH FOCyAapCTBEHHOTO METPOJIOTHYECKOT0 KOHTPOJIS (Haa30pa).

Cucrema ucnbiTanuil 1 yrBepxkaenus tuna CH.

[Tonsitue o noBepke CHU. OCHOBHBIE TJOKYMEHTBI, PEIaMEHTUPYIOIINE TOBEPOUHYIO
nestenbHOCTh. Knaccudukanus mosepok CH.

[Tonstue o xkanmudbpoBke CU. O6macTh npuMeHeHus. Poccuiickas cucremMa KamruOpOBKH.
MexnyHapoaHble OpraHu3aluy 0 METPOJIOTHH.

[TonsiTHe 0 cTaHHApTU3ALMH, €€ CYLITHOCTH U COACPKAHUHU.

3akoH PO «O TexHnYecKOM peryiaupoBaHum». OCHOBHBIE 33/1a4H U LIEJIM TEXHUYECKOTO
peryiaupoBaHusl.

TexHuYecKuil periiaMeHT: ero CTpyKTypa (OCHOBHBIE pa3/iesibl).

OcHoBHBbIE 3Tanbl pa3padOTKU TEXHUYECKUX PErJIaMEHTOB.

@opMBbI YTBEPKIECHUS TEXHUUECKUX PETIaMEHTOB.

[IpakTHueckoe NpUMEHEHNE TEXHUYECKUX PETJIAMEHTOB: [IPaBOBbIE OCHOBBI U 00J1aCTH
NEeSATEIbHOCTH.

OcHOBHBIE METO/IbI CTAHAAPTU3ALMH: COJACPKAHUE U 3a/1a4H OTAEIbHBIX METO/IOB
(yHubuKanms, THOU3aIus, arperaTUPOBaHUE).

MaremaTnueckast 6a3a mapaMeTpUIecKO CTaHIAPTU3ALUH: PSIBI IPEAMTOYTHTEIHHBIX
qucell, IOCTpOeHHbIe Ha 0a3e apudmeTHnueckoi mporpeccuu. [Ipumepsl TaHHBIX PSIOB.
MaremaTnueckast 6a3a mapaMeTpUIecKO CTaHIAPTU3ALUH: PSIBI IPEMTOYTHTEIHHBIX
yucell, MOCTpOeHHbIEe Ha 0a3e reoMeTpuueckoi mporpeccuu. [Ipumepsl TaHHBIX PSIOB.
Psinpt mpennoututenbHbix uncen RS, R10, R20, R40. B3anmocBs3b npeanouTUTEIbHBIX
YyuCeN B IaHHBIX pAJIax.

Psipt mpenanoututensHbix yrcen RS, R10, R20, R40: norapudmuyeckoe mpaBuo.
Psnbl npeAnoYTUTEIHHBIX YHCEN, TOCTPOCHHBIE Ha 0a3e TeOMETPUYECKOM MPOrPeCCUu:
MIpaBWJIO TIEpexo/ia U3 OJJHOTO JECATUYHOTO MHTEPBAIa B IPYyTroOM.

Poccuiickue opranuzanuu 1o cTaHgapTU3aLUu.

Me:xnyHapoaHble OpraHU3alMy [0 CTaHJAPTU3ALINH.

TexHu4yeckue KOMUTETHI B CHCTEME CTaHIapTH3AINH (MexXayHapoaHo! u PD).
Cepruduxanus: coaep:kanue, 3a1a4uu.

OcHoBHbIE TPUHIUTIEI cepTUdukaiyu B PO,

OcHoBHBIE (OpMBI HTHPOPMALIUS O COOTBETCTBHUH.

Cocransromue mporecca cepTUGUKaIUU.

Moaysb 2. OcHOBBI B3aMM03aMEHAEMOCTH

Copnep:xaHue MOHATHI: HOMUHAJIBHBIN, JEHCTBUTEIBHBIN U IPEAEIbHBIN pa3MeEpHI.
[ToHsiTHE O MPOXOAHOM M HETIPOXOJIHOM Ipeeiax.

JlaiiTe onpeneneHne BEpXHEMY U HUKHEMY NPEEIbHBIM OTKIIOHEHUAM. OCHOBHOE
OTKJIOHEHHE. [[eliCTBUTENIbHOE OTKJIOHEHUE. Jlomyck pa3mepa.

Comnpsiraembie 1 HecolpsiraeMble (CBOOOIHBIE) pa3MEpBHI.

CopepxaHue MOHATHI: BaJl U OTBEPCTHE, OCHOBHOE OTBEPCTHUE, OCHOBHOM BaJl, HyJIeBas
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JIMHUSA, 3a30p, HATAT.

I'paduueckoe nzoOpaskeHHe MOJEH JOMyCKOB U MOCAIOK.

Tunel mocagok: ¢ 3a30poM, NEPEXOAHbIE, C HATATOM. XapaKTePUCTUKHU MOCAI0K.
OcHOBHBIE TapaMeTPhl CPEACTB U3MEPEHUIL: 1IeHa JIeNIeHUs, IPEACIIbl U3MEPEHUS, IPEIEIbI
MOKa3aHMs, AOIyCKaeMasi OCHOBHAs MOIPEIIHOCTb.

YHUBepcallbHbIE CPEICTBA U3MEPEHHI: IITAaHT€HUHCTPYMEHTBI, MUKPOMETPUYECKHE
U3MEPUTENIbHbIE MHCTPYMEHTBI, U3MEPHUTEIbHbIE FOJIOBKH, ONITUMETPBI, JUTMHHOMEPBI,
YHHUBEPCAJIbHBIE MUKPOCKOIIBL. Y CTPOHCTBO, OCHOBHBIE METPOJIOTHUECKUE
XapakTepucTuku. [IpaBuia usmepenuii.

[TnockonapanienbHble KOHIEBbIE MephI JITUHBI. COCTaBbTE OJIOK KOHIIEBBIX MEp 3aJaHHOTO
pasmepa (Hampumep, 3,43; 7,69; 8,92; 11,02; 14,64).

[IpaBuna Be16opa cpeacts uzmepenuii mo 'OCTE.051-81 (o ycnoBuio |A|<dusm).
Bri6epute cpencTBa U3MEpeHus U3 MpeicTaBiIeHHbIX B[3, ¢.41-45] 11t KOHTpOJIs pa3MepoB
20h5; 25h6; 32h7; 40h8; 25h14; 32h15; 40h16.

[Tocanka B cucTeMe OTBEPCTHS U B CUCTEME BaJia.

. O603HaueHue MpeieNbHbIX OTKJIOHEHUH U MOCaI0K Ha YepTekKax.

N306pa3ute rpadudeckn pacnoIoKeHHne MOl JOIMyCKOB OTBEPCTHUS M Bajla B MOCAIKaX C
3a30pOM, B MIEPEXOHBIX U C HATSATOM B CUCTEME OTBEPCTHUS U B CUCTEME BaJia.
Heyka3zanHble mpeebHbIe OTKIOHEHUS pa3MEpPOB.

1o 0003HaueHMIO MOCAIKK ONIPENIENIUTE NPeIeIbHbIE OTKIIOHEHUS, IPEIEbHbIE Pa3Mephl U
JIOTYyCKH Ha pa3Mepbl OTBEPCTHS U Baa.

40H 7)1 £7(25 00 40HT(C) /K600 )
40HT7(7)/ p6(Loae); TOFTCome) 7 (o o1s);
16K 7("0005) /N6 011); T6PT(Z1039) /N6 011);

[Mocanky n3o0pa3ute rpadMuecKy U aiTe el XxapakTepucTuky. M3o0pasure mocaaky
rpadu4ecKy, SKBUBAJICHTHYIO 33/IaHHOM, BHITIOJTHEHHYIO B IpyToil cucteme. O6macthb
MPUMEHEHHS OCAIKH.

Oo0acTh IMPUMCHCHUS MMOCAI0K C 3a30pOM, IICPEXOJHBIX U C HATATOM.

O6o3HayeHne 0CAI0K MO IIMITHIKOB KaueHHsI Ha BaJIbI U Kopryca. JlaiiTe
XapaKTePUCTHKU MOCATKAM:

20 LO(_O,010 )/ k6(jg:g§)52 ); D52H 7(””‘“9)/I0(_0,013 );
D26L6( 4 005)/ ME(T002LY; D625 7(£0,015)/16( 4 011);
D3OL5(_q006)/ 950000 ); DT2G6(0 070 /15( g 009 )-

ConeprkaHue NOHATUI: OTKIOHEHHE U JOITyCK (POPMBI TIOBEPXHOCTH.
[Tpuneraromnume npoduiu: npsmasi, OKpy>KHOCTb, IIPOJIOIBHOTO CEUSHHSI IMIIUHAPA.
IIpuieraromuye MOBEPXHOCTHU: INIOCKOCTD, IATUHP.

YacTtHble BUIbI OTKJIIOHEHUH (OPMBI MOBEPXHOCTEH (MIIOCKUX U HMINHAPUIECKUX ).
OTKJIOHEHUSA U JIOIyCKHU PACTIOJIOKEHHS TOBEPXHOCTEN. ba3oBbIe 3JIEMEHTBHI.
CyMMapHbIe OTKIOHEHHS U IOIYCKU (POPMBI M PACIIONOKEHHS TOBEPXHOCTEH.
O06o03HaueHue 10MyCcKOB (POPMBI U PACIIOI0KEHUS TIOBEPXHOCTEH Ha YepTexkax.
JaiiTe onpeneneHne napaMeTpam MepoxoBaTocTU U Ra u R, .

Kakue Bvl 3HaeTe MeTOIbI M3MEPEHHUST OTKIOHEHHUH (POPMBI TUTOCKUX ITOBEPXHOCTEH.
Kakue Brbi 3HaeTe MeTO1bI UI3MEPEHUN OTKIOHEHUS OT KPYIJIOCTH?

Kaccudukanms pasmepHbIX Iene.

3BEHbS pa3MEPHBIX LIETEH: UICXOHOE (3aMBIKAIOIIEE) U COCTABIISIIONIUE. Y BEIMUUBAIOLIUE
Y YMEHBIIAIOLIUE 3BEHBS.

DKCITyaTaliMoOHHbIE TPeOOBaHMSI K 3y0UaThIM M YEPBSIYHBIM MepeaadaM.
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OcHOBHbIE IPUHLUIIBI TIOCTPOSHUSI CUCTEMBI IOIYCKOB I HUIMHIPUUECKUX 3y0UaThIX
nepezay (CTENeHu TOYHOCTH, HOPMUPYEMbIE TIOKa3aTeNIl, HOPMbI OOKOBOTO 3a30pa).
O06o3HaueHNe Ha YepTexKaxX TOYHOCTH 3yOUaThIX Kojec u nepenad. [loscaure o603HaueHUs
Ha yeprexax TouHoct 3y0uarsix kojec: 7-C 'OCT 1643-81; 7-N-7-Ba 'OCT 1643-81; 8-
7-6-B T'OCT 1643-81.

[TapameTpsl HuIMHAPUYECKOH pe3bObl. [IpuBeneHHbIN cpeTHIi quaMeTp pe3bObl.
O6o3HayeHue HA YepTekKaX TOYHOCTH METPUUECKHUX Pe3b0 (C 3a30pOM, C HATATOM U
IIEPEXO/IHBIX).

OO6o3HayeHne Ha YepTexKaX TOYHOCTH KHHEMaTHYeCKUX pe3b0. [losicauTe o003HaueHne
pe3p0bI Ha uepTexkax: M24-6H, M24-6g, M24-6H/6g, M24x2-6H7H, M24x2-7g6g,
M24x2-6HTH/7gbg.M12-2H5C (2), M12-3p(2), M12-2H5C(2)/3p(2). M24-4H6H, M24-4;,
M24-4H/4;. Tr20x4(P2) - 8H, Tr20x4(P2) - 8¢, Tr20x4(P2) - 8H/8e. S36x6-7AZ, S36x6-7h,
S36x6-7AZ/7h.

Buapl INOHOYHBIX COeAMHEHUI. BUbI IUTUIIEBBIX COCIMHEHUN.

CriocoObl LIEHTPUPOBAHMSI IUTUIIEBON BTYJIKM OTHOCUTENBHO IIJIUIEBOTO Baja.
O06o3HaueHue Ha YyepTexax MUTMIEBbIX Aetaneil u coenunenuit: d-8x36H7x40H12x7D9, d-
8x36e8x40al1x718, d-8x36H7/e8x40H12/ al 1x7D9/f8. D-8x36H11x40H8x7F10, D-
8x36al1x40h7x7h9, D- x36H11/al1x40H8/h7x7F10/h9. b-
8x36H11/al1x40H12/al11x7D9/h8, b-8x36H11x40H12x7D9, b-8x36al1x4011x7n8.

Mopnyusb 3. TeXHO0J0rHM KOHCTPYKIMOHHBIX MATEPHAJIOB H MAIIMHOCTPOCHHUSA

1. UcxoaHble Marepuaibl Uil METAUIypruu: pyaa, (iarocel, OrHeynopsl, TomimBo. Wx
Ha3HA4CHUS U CBOMCTBA.

2. CymHoCTh JOMEHHOTO IIPOLECCA; UCXOAHBIE MaTepUabl Ul IOJIyYEHHs YyTyHa, POy KThI
JOMEHHOM maBku. Cxema ¥ NpUHIUN paboThl JOMEHHOM Meyu.

3. CymHocTs npouecca nepezeia 4yryHa B ctajib. CpaBHUTENIbHASI XapAKTEPUCTUKA OCHOBHBIX
CIOCOOOB ITPOM3BO/ICTBA CTANIU: B KOHBEPTEpaX, MapTEHaX, AIEKTPOIeyax.

4. IIpou3BonCTBO NEPBUYHOrO amoMuHMs. McxomHele Martepuansl Uisl IPOU3BOACTBA
anmoMuHMs. TexHoIornueckoe o0opy10BaHUE MPOU3BOICTBA IEPBUYHOTO AITFOMUHMSL.

5. IlponsBoacTBo mnepBuyHOM Menu. lMcxomnele Marepuansl JUIsi IPOU3BOACTBA MEM.
TexHonornueckoe 060py10BaHKUE ITPOU3BOJICTBA IEPBUUHON METH.

6. IIpon3BoacTBO JlerMpoBaHHBIX CcTaned. lcxomnele Martepuansl Ui NPOU3BOJACTBA
JIETUPOBAaHHBIX cTanel. [lnaBunbHbIe arperaTsl A1 IPOU3BOCTBA JIETUPOBAHHBIX CTAJIEH.

7. Ilomy4yeHne NMUTEHHBIX CIUIABOB HA MAIIMHOCTPOUTEIbHBIX MPEANPUATUAX: CBOUCTBA
JUTEUHBIX CIUIABOB, IIMXTA YEPHBIX U LIBETHBIX METAJIJIOB, IJIABUJIbHBIE arperaThl.

8. Jlutbe B necuanblie GOpPMbI: HCXOJHBIE (POPMOBOUYHBIE MaTEpHUaiIbl, POPMOBOUYHBIE U
CTCP)KHEBBIC CMECH; CBOMCTBA (DOPMOBOYHBIX CMECEH.

9. Jluthe B necuanblie GOpPMbI: HA3HAYCHUE U TEXHOJIOTUS U3TOTOBJICHUS CTEPIKHEH.

10. Jlutke B necuanble POPMBI: COCTaB MOJIEILHOIO KOMILJIEKTA, €T0 Ha3HAUEHUE.

11. Jlutbe B necyanbie GopMbl: HOpMOBKaA, TPUMEP TEXHOJIOTUH MOJTyUYEHHs OTIMBKU IpU

(hOpMOBKe B JIBYX OIMOKAX.

12. JIutbe B 060104KOBbIE (POPMBI: CYLIHOCTH MpoLecca, 001acTh IPUMEHEHUS,

TEXHOJIOIMYECKHE BO3ZMOKHOCTH.

13. TexHomOTUsl U3TOTOBICHUS 000JIOYKOBBIX POPM.

14. JluThe 1O BHIIUIABISEMBIM MOJEIISM: CYIIIHOCTb IIpoliecca, 00J1acTh IPUMEHEHUS,

TEXHOJIOIMYECKHE BO3MOKHOCTH.

15. JIutbe B MeTasmmmaeckue Gopmbl (KOKWIH): CYITHOCTh MPoIecca, 00JIacTh MPUMEHEHUS,
TEXHOJIOIMYECKHE BO3MOKHOCTH.

16. Jlutbe B MeTayuimueckue GopMbl IO JAaBICHUEM: CYIIHOCTH Tpo1iecca, 001acTh
IIPUMEHEHHUS], TEXHOJIOTMYECKUE BO3MOKHOCTH.
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[IpaBuna oopmiteHUs YEPTEKEH OTIMBOK U AJIEMEHTOB JIUTEHHBIX PopM, (HOPMOBOUYHBIE
YKJIOHBI, PainyChl 3aKpyTJICHUI.

OCHOBHBIE CXEMBbI IPOKATKH, IPOAYKThI IPOKATHOI'O IIPOU3BOJCTBA (BUABI IPOKATA) U
00J1aCTH UX IPUMEHEHHUSL.

IIpokaTka OecIIOBHBIX TPYO: CXEMBI IPOLIECCA, TEXHOJIOIMUECKUE BO3ZMOKHOCTH.

KoBka: cyniHocTs nponecca, OCHOBHBIE Ky3HEUHBIE ONIEPALINN, Ky3HEUHbIE HHCTPYMEHTHI,
IIPUMEHSEMOE TEXHOIOTHYECKOe 000pyJ0BaHUE, 001aCTh IPUMEHEHUS KOBKH.

KoBka: HarpeBaTeNbHbIE YCTPOMCTBA U PEKUM HAarpeBa 3aroTOBOK IIPU KOBKE,
KOBOYHOE 000pY/JJ0BaHUE, Ky3HEUHbIH HHCTPYMEHT.

I'opsuast oObeMHast IITAMITOBKA: ONpPEIeNICHHE MOHATHUS, BU/bI IITAMIIOB, IPUMEHIEMOE
TEXHOJIOTHYECKOE 000pyI0BaHHUE.

XomnoaHast 00beMHAs ITAMIIOBKA.

[ITamrnoBka B MHOTOpY4YbEeBbIX ILITAMIIAX.

JIucroBast ITAaMIIOBKA: CYIIHOCTh MPOLIECCa, OCHOBHBIE ONEPaAIK, 001aCTh IPUMEHEHUS,
TEXHOJIOTUYECKUE BO3MOKHOCTH.

TexHOI0rnyecKuii MapIIpyT MOJTYYEHUS IOKOBKU IOPSIYEH IITAMIIOBKOM.

Bosnouenue: cymHocTh npouecca, TEXHOJOTHYECKUE BO3MOXKHOCTH, 00J1aCTh IPUMEHEHMSL.
[IpoTsiruBanue: CylmHOCTh MPOLIECCa, OCHOBHBIE YACTHU KPYIJION MPOTSHKKH U X
Ha3HaY€HHUE, TEXHOJIOTMUYECKHE BOZMOKHOCTH.

DJeKTpoyroBas cBapKa: CyIIHOCTh Ipoliecca, 001acTh IPUMEHEHUS.

DJeKkTpudecKas aBTOMaTHUECKas! [yroBasi CBapKa ImoJ1 ciioeM (hiroca: cxema, pexkKUMB,
00J1aCTh NPUMEHEHUS.

JlyroBasi cBapka B Cpe/ie 3alUTHBIX Ia30B: CXEMa, PEKUMBI, 00J1aCTh IPUMEHEHUS.
I"a3oBas cBapka: cxema, peKUMbl, 00JIaCTh IPUMEHEHHUSL.

KoHTakTHas CTBIKOBasl CBapKa: CXeMa, PEKUMbI, 00J1aCTh IPUMEHEHUSI.

VYraepoaucTbie HHCTPYMEHTAJIbHBIE CTAJIN: COCTaB, IPUMEPBI MapOK, TEIIIOCTOHKOCTS,
TEPMOOOPaOOTKa, TBEPIIOCTh, CPEIHSS CKOPOCTh Pe3aHusl, BUbI PEXKYIINX HHCTPYMEHTOB,
M3rOTaBIMBAEMBIX U3 3THX CTaJeH.

HuskonernpoBaHHble HHCTPYMEHTAJIbHBIE CTAJIN: COCTAB, IPUMEPBI MApOK,
TEIIOCTOMKOCTh, TEPMOOOPAOOTKA, TBEPIOCTh, CPE/IHSAS CKOPOCTh Pe3aHusl, BUIbI
PEXYLIMX HUHCTPYMEHTOB, U3rOTABJIMBAEMbIX U3 ATUX CTaJIEH.

BricTpopesxyiue ctanu: cocTaB, IPUMEPbl MAPOK, TEIIIOCTOMKOCTD,

TEPMOOOPaOOTKA, TBEPIIOCTh, CPEIHSSI CKOPOCTh Pe3aHusl, BUIbI PEXKYIINX HHCTPYMEHTOB,
M3rOTaBIMBAEMBIX U3 3THX CTaJeH.

TBepaple (MeTaTIOKEpaMUYECKUE) CIIIAaBbl: COCTAaB, IPUMEPHI MAPOK, TEIJIOCTONKOCTD,
TBEPJOCTh, CPEJIHSAS CKOPOCTh PE3aHMsl, BUABI PEXYIIUX HHCTPYMEHTOB, U3IOTaBINBAEMbIX
U3 3TUX CIUIABOB.

Cxema u mapameTpbl pexXxUMa pe3aHusi Py TOUCHUH.

Cxema 1 napameTpsl pexXxuMa pe3aHusi Ipy CBEPIICHUU.

. Cxema u mapameTpbl pexXxuMa pe3aHus Npu LUIMHIPUYECKOM (pe3epOBaHUM.
42.
43.
44,

OcHoBHBIE THITHI (Ppe3 ¥ X HA3HAUYCHUE.

OcHOBHBIE TUIIBI TOKAPHBIX PE3L0B U UX Ha3HAUCHUE.

Bunbl noBepxHocteil Ha 0OpadaThiBaéMOI 3ar0TOBKE U KOOPAMHATHBIE MJIOCKOCTHU JJIs1
OIIpEACIICHUS] TEOMETPUN TOKAPHBIX PE3LOB.

Caep:a. OcHOBHBIE THIIBI CBEPJI U UX HA3HAUCHHUE.

3eHKepbl: 0COOEHHOCTH KOHCTPYKIMHU (110 CPAaBHEHUIO CO CBEPJIOM), BU/Ibl, HA3HAYCHHUE,
TEXHOJIOTHYECKUE BO3MOKHOCTH.

Pa3BepTku: 0COOEHHOCTH KOHCTPYKLIMH, BUJIbl, HA3HAYEHHE, TEXHOJIOTHYECKHE
BO3MOKHOCTH.

Kpyrnoe Hapy»xHoe nuinpoBaHue ¢ MpoA0IbHBIMU XOAAMHU: CX€Ma U apaMeTphl peKuma
pe3aHus, TEXHOJIOrMYECKNE BO3MOKHOCTH.
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Kpyrnoe BHyTpenHee numrdoBanne ¢ IpoJOIbHBIMU XOJaMHU: CXeMa M apaMeTphl PexuMa
pe3aHusl, TEXHOJIOTHUECKUE BOZMOXKHOCTH.

becuenTpoBoe kpyrioe numpoBaHie HAIPOXO/I: CXeMa U MapaMeTphbl peKUMa pPe3aHus,
TEXHOJIOTUYECKUE BO3MOKHOCTH.

[Tnockoe mumndoanue nepudepreii Kpyra: cxema u napameTpbl pesKuMa pe3aHus,
TEXHOJIOTUYECKUE BO3MOKHOCTH, 00JIACTh TPUMEHEHHS.

CwutoBO€ B3aMMOJICHCTBHE METAUIOPEXKYILETO HHCTPYMEHTA U 3arOTOBKH (CHJIBI PE3aHUs
IpU TOYEHUH). PacueTsl, BBIOTHAEMBIE 110 CUJIaM PE3aHMUs.

XapaktepucTuka (MapKUpoOBKa) aOpa3MBHBIX HHCTPYMEHTOB.

Otnenounbie METOb a0pa3sUBHON 00paOOTKH — XOHMHI'OBAaHUE: CXEMa U IapaMeTpbl
peKMMa pe3aHus, IPUMEHIEMbIE PEXYIIIEe HHCTPYMEHTBI, TEXHOJIOTUYECKHUE
BO3MOKHOCTH.

OTtnenoynbie METOIbI A0pa3uBHOM 00paOOTKU — CynepUHUIIMPOBAHUE: CXeMa U
napaMeTpsl peKuMa pe3aHus, IPUMEHsIEMbIe PEKYIUe HHCTPYMEHTBI, TEXHOJIOIMYECKHE
BO3MOXKHOCTH.

Otnenounbie MeTObI a0pa3sUBHOM 00paOOTKH — MPUTHPKA: CXEMa U apaMeTphl

peKMMa pe3aHus, IPUMEHsIEMbIE PEXYIIIEe HHCTPYMEHTBI, TEXHOJIOTHIECKHUE
BO3MOKHOCTH.

Knaccudukanuss u cucreMbl 0003HAYCHHS METAJUIOPEXKYIIMX CTaHKOB. Kimaccudukarms
MeTa1000padaThIBaOIIMX CTAHKOB IO BUAY OOpabOTKH; cTeneHsAM TOYHOCTH. CUCTEMBI
0003HAYCHHS JJIs1 CEPUIHBIX U CTICIIUATN3NPOBAHHBIX CTAHKOB.

OOwiee yCTpOMCTBO OCHOBHBIX COCTaBHBIX YacTe YHHMBEPCAJIbHBIX METAJIOPEKYIIUX
CTaHKOB: HECYIINX CHCTEM, IPUBOJIOB JBIKCHHUH, PA0OOYMX OPTaHOB M BCIIOMOTATEIbHBIX
CHCTEM.

TokapHO-BUHTOPE3HBIN CTAaHOK: Ha3HAUCHHUE, CXeMa O0IIero BU/IA U IBYKEHUN HA CTAaHKE,
OCHOBHBIE y3JIbl CTAHKA M UX Ha3HAUYEHUE.
Hapesanue 3y0beB 3y0UaThIX KoJIeC 0 METOY OOKAaTKHU: CYIIHOCTb METOAA,
METaJUIOPEXKYIIUE CTAHKH, pabOTaIOIIKE MO STOMY METOJTY, BU/IbI 3yOUaThIX 3alleIICHUH
MMUTUPYEMBIX Ha HUX, IPUMEHSIEMbIC PEKYIINE UHCTPYMEHTEHI.
3y001010€xHbBINA cTaHOK MOA. SB12: Ha3HaueHHe, KHHEMaTHYeCKasi CXeMa CTaHKa,
KHHEMAaTUYEeCKHUE IIeTH TJIABHOTO JBIKCHUS PEe3aHUs, KPyTOBO# Moaaun, OOKaTKH
(nenenus).
Bunpl, cynHocTh, 0c00€HHOCTH, 000pyAOBaHHUE, 00JIaCTH IPUMEHEHHS AIIEKTPOPUIUIECKUX
METOZI0B 00pabOTKH MaTepHasoB.
DeKTpoXuMHUecKasi 00paboTKa B CTAIMOHAPHOM U MPOXOAAIIEM 3JIEKTPOJIUTE: CYITHOCTD,
0COOEHHOCTH, 000pyI0BaHUE, 00IACTH TPUMECHECHHUS.
Monayas 4. [loaurpadpuyeckoe MAIIUHOCTPOECHUE
OO61as xapakTepucTHUKa JIeTanel noaurpaduyeckoro MaluHOCTPOCHUSI.
Knaccudukanus neraneit cornacio ECKJII'OCT 2.201-80. Haznauenue. OcHOBHBIE
MpU3HAKU.
Knaccudukanus neraneit nonurpapuueckoro ManMHocTpoeHusi. OCHOBHBIE IPU3HAKH.
[TpownsBoacTBeHHBIN porecc. CTpyKTypa MalTMHOCTPOUTEIBHOTO MPENPUSITHSL.
Omnpenenenns NOHATHS TEXHOJIOTUYECKOTO MIPOLIECCa U €0 CTPYKTYpA.
@DaxTOophl, BAUSIOLUINE Ha TEXHOJIOIMUECKUN ITPOLECC, UCXOIHBIE JJaHHbIE IS
MIPOEKTUPOBAHMSI TEXHOJIOTHYECKOTO MPOLIECCa, MOPSIOK Pa3pabOTKH TEXHOIOTUYECKUX
MPOIIECCOB MEXaHHUYECKOW 00pabOTKU
OcHoBHBIE 3Tarbl pa3padOTKHU TEXHOJIOTHUECKHUX MPOIIECCOB MAITMHOCTPOUTEILHOTO
MIPOU3BO/ICTBA.
Omnpenenenue noHsATHI pabodee MeCTo, TeXHOJIOrnYeckas onepanusi. CTpykTypa
TEXHOJOTUYECKON ONIEpallvH.
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Omnpenenenye NOHITUHA CPeICTBA TEXHOJIOTMYECKOTO OCHAIICHUS, TEXHOJIOTMYECKOe
000pyI0BaHUE, TEXHOJIOTUYECKAsi OCHACTKA.
TexHonoruueckas onepaus: ornpeeaeHue MOHATHs, CTPYKTypa.
Tunuzanust TEXHOIOTMYECKHX MpoLeccoB 00pabOTKH 3aroToBOK. TuroBsie
TEXHOJIOTMYECKHE MTPOLIECCHl U3TOTOBJICHUS BaJIOB.
EnunudHOE MPOU3BOICTBO: ONpPEIEICHNE TOHATHS, TEXHOJIOTMUECKas XapaKTePUCTHKA.
CepuitHoe TPOU3BOJICTBO: ONPECIICHNE TOHATHS, TEXHOJIOTHYECKask XapaKTepUCTHKA.
MaccoBoe npoHu3BOJICTBO: ONPEIEICHUE MMOHATHS, TEXHOJIOIMYeCKasi XapaKTePUCTHKA.
ba3el 1 6a3upoBaHKe B MAIIMHOCTPOCHHH: KaccuuKaius 0a3; mpaBuiio 6-tu
TOYEK.

ba3zupoBanue u 6a3bl B MAIIMHOCTPOECHUHU: OCHOBHBIE IPUHIIUIIBI Oa3UPOBaHUS,
MOTPELIHOCTh Oa3UPOBAHUS.
Bunel norpeninocteil npu 06paboTke pe3aHueM; IBJIICHUE pacCesiHUS pa3MEpOB, IPaBUIIO
6-TH CUTM.
JocTmkumas M CpeiHssl SKOHOMUYECKasl (CTaTUCTHYECKAs) TOYHOCTh 0OPabOTKH.
MeTo/1bI TOTy4eHHS Pa3MEPOB Ha METAIIOPEKYIIIMX CTAHKaX U 001aCTH UX IPUMEHEHHSI.
BeposTHOCTHO-CTaTUCTUYECKUN METO]] OLIEHKH TOUHOCTH 00PabOTKH.
CyMmMmapHas OTpeHoOCTh Pa3MEPOB C YUETOM CUCTEMAaTUUYECKUX U CITy4alHbIX
MOTPEUTHOCTEH, YCIoBUE 00paboTKH feTaneit 6e3 Opaka.
[TorpemHoCcTH, BEI3BIBAEMbBIC YIPYTUMU AePOPMAIUSIMHI TEXHOIOTUYECKOM CUCTEMBI
CTaHOK — MPUCTIOCOOJIEHNE — HHCTPYMEHT — JIeTallb (3aroTOBKA).
YcnoBue 00paboTKH 3aroToBOK 6€3 Opaka ¢ y4eTOM TOJIBKO CIy4alHBIX MOTPEIIHOCTEH.
PacueTHO-aHATUTHYECKUIT METO]] ONPEACIICHHSI TOUHOCTH 00pabOTKH C y4eTOM
CUCTEeMAaTUYECKUX MOTPEITHOCTEH.
JKecTKoCTh TOKApHOTO CTaHKA U €€ BIUSHHE Ha TOYHOCTh 00pabOTKH Bajia B ieHTpax. [lpu
KaKUX OTHOUICHMSIX JAJIMHBI Bajla K IMAMETPY BeJeTcsl 00paboTKa MPU KOHCOIbHOM
KpEIUICHUH B IATPOHE, B LIEHTPAX, B IICHTPAX C JTIOHETOM.
[TonsiTHE KauecTBa MOBEPXHOCTH M €r0 BIMSHHE Ha SKCIUTyaTallMOHHbIE CBOMCTBA JeTaleil:
M3HOCOCTOHKOCTB, MPOYHOCTH, KOHTAKTHYIO JKECTKOCTh CONPATAEMBIX JIeTaJICH.
MeTo/1bI OIIEHKH IIEPOXOBATOCTH MOBEPXHOCTH.
Br160p BuIa 3aroTOBKM Ha OCHOBAaHWH MaTepraa, KOHCTPYKTHBHBIX (hOpM, pazMepoB
neTanu, o0beMa BBIITyCKa M pacX0J0B Ha U3rOTOBJICHUE.
Meroap! oTy4eHus 3aroTOBOK.
Omnpenenenre MUHUMAIBHOTO U MAKCUMAIBHOTO TPOMEKYTOUHOTO MPUITyCKa Ha
00paboTKy.
Omnpenenenne MeXNEPEeX0oTHBIX (MEKOMEPAIIMOHHBIX) MPUITYCKOB Ha 00pabO0TKy pe3aHHEM.
HopmupoBanue Tpyna B MAIIMHOCTPOCHUH, OCHOBHBIE TTOJIOKEHUSI.
CTpyKTypa HOPMBI BPEMEHU Ha MEXaHUYECKYIO 00paboTKYy.
Hopwma mtygHoro BpeMeHu: onpeaeeHne MoHIThs, opMyJia, OnpeaesieHHe COCTABISIONINX
HITYYHOTO BPEMEHHU.
Metoapl omnpeneneHus HOPMbI BPEMEHHM Ha MEXaHHYECKylo 00paloTKy, oIpenesieHue
KkBasti UKy paboThI.

Moayas 5. U3roroBieHne THIOBBIX JIeTaJled 1 OCHOBBI TEXHOJIOTHH COOPKH
Matepuarsl AJi BaJOB U METO/IbI MOJYYEHUS 3aTOTOBOK.
TunoBsie TEXHOIOTHYECKHIE MPOIIECCHI TPON3BOJICTBA BAJIOB.
[IpenBaputenbHas 06pabOTKa 3arOTOBOK BajOB. XapaKTEPHUCTUKA OCHOBHBIX ATAIOB.
Hapeszanue pe3b0 Ha Basiax. CiocoObl. UHCTpYMEHTHI.
TexHooTUsa U3rOTOBICHUS KPACOUYHBIX BamuKOB. Cxema. Onucanue.
TexHonorust 0Ope3NHUBAHUS KPACOUHBIX BAJIMKOB. Y CTAHOBKA JIJIs1 0OpE3NHUBAHMS.
[IpuHnunuansHas cxema.
TexHoI0THs PUITLCAHOBOTO MOKPHITHS IIHITHHIPOB.
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8. TexHomornyeckuii MpoIecc U3roTOBJIECHUS 0Aa30BBIX IHJIMH]IPOB.

9. Cnoco0bl pacTpupOBaHHs aHWJIOKCOBBIX UIUHAPOB. OCHOBHBIE MTOHATHS.

10. Metoap! osrydeHus: pudieHU Ha Bajiax.

11. [Ilunamudeckast 6anancupoBka BanoB. Cxema. IHCTpyMeHT.

12. TexHOIOTHUS U3TOTOBJICHUS TMINHAPUIECKUX 3y0UaThIX Koiec. MeTo bl Hape3aHus
3yObeB.

13. Martepuaibl U 3arOTOBKH, IPUMEHSIEMBIE JIJII U3TOTOBJICHUS 3y0UaThix kosec. [TpuHiun

BbI0Opa. OCHOBHBIE XapaKTEPUCTHKH.

14. TexHOJIOTHUS U3TOTOBJICHHUS KOHUYECKHUX 3y04aThIX Kosiec. MeToapl Hape3aHus 3yObeB.

15. TexHOIOTUS U3TOTOBJICHUS YEPBIIUHBIX 3y0UaThIX Kojec. MeTo bl Hape3aHus 3yObeB.

16. TexHOOTHS U3rOTOBIICHHS YEPBSAKOB. MeTO bl HApEe3aHUsI BUTKOB.

17. KonTpoins 3y6uareix komnec. [TapameTpsl kKoHTposs. U3MepHUTENbHbII HHCTPYMEHT.

18. TexHOIOTHS U3TOTOBJICHUS KyJIa4KOB. BEIOOp MaTepHalioB 3arOTOBKH.

19. TexHOIOTUS U3TOTOBJICHUS KYJAuKOB. MeTOIbl KOHTPOJISI U CLIOCOOBI 00pabOTKU pabounx
npoduiIei KyJ1auyKkoB.

20. TexHosiOTMs U3TOTOBJICHHUS KyJIaukoB. BbIOOp MaTepuana 3aroToBKH.

21. TexHOIOTHS M3TOTOBJICHUS KyJIa4KOB. METOIbI KOHTPOJISI M CLIOCOOBI 00padOTKU pabounx
npoduiieit KyJaukos.

22. U3roroBieHue pplyaroB ¥ BUIIOK. Marepuaibl 3aroToBoK. TeXHUUYECKHe TpeOOBaHMSL.

OcHoBHbIE onepalun 00paboTKH.

23. U3roroBieHue pplyaroB ¥ BUJIOK. MaTepuaibl 3aroToBoK. TeXHUUYECKHe TpeOOBaHMsL.

OcHoBHbIE onepalun 00paboTKH.

24. O6paboTka KOpIyCHBIX Aetaneil. Texanueckue TpedoBaHus. OCHOBHBIC OTICpAIlUU

MEXaHHUYeCKOl 00paboTKH.

25. Mcnonbp30BaHusl MHOTOLIETIEBBIX METAITIOPEXKYIIMX CTAHKOB IPU 00pabOTKE KOPITYCHBIX

IeTaJIen.

26. Kontpoub koprycHbIX aeraieil. [lapamerpsl koHTposst. U3MepuTenbHbIA HHCTPYMEHT.

27. O6uume nonoxenus. Kinmaccuduxanus coeqMHeHU COCTaBHBIX YacTel W3/IEIH U BUOB
cOOpKH.

28. Opranuszanuonssie popmbl cOopku. Kiaccuduxanns. OCHOBHbIE TOHATHS.

29. Coopka TUIOBBIX coeanHeHmH. COOpKa pe3bOOBBIX COSTUHEHHIA.

30. Coopka npeccoBbix coeauHeHuil. OcHoBHBIE NOHATHUS. UHCTpyMeHThl. O00py10BaHueE.

31. COopka KIenaHHbIX U pa3BajIbllOBAHHBIX COEIMHEHUM.

32. Konrtpons kayectBa cOOpku. VcnipiTanus: COOpaHHBIX U3ICIHIA.

33. OcHOBBI pa3pabOTKH TEXHOJIOTMYECKOTO Mpoliecca COOPKH M3IENHsl. AHAIN3 UCXOTHBIX
nansbix. [TocnenoBatenbHoCcTH cO0pKU. KOHTpOIIB.

Mopaysb 6. OCHOBBI KOHCTPYHPOBAHMS 3JIEMEHTOB MOJUIPAPUYIECKHUX MALLIMH
OcHOBHBIE KpUTEPUU PAOOTOCIIOCOOHOCTH U pacueTa JeTajaei MallliH (Ha IpuMepe pacuera
BaJIOB).

Pe3b0oBble coenHeHMs, JOCTOMHCTBA U HeocTaTKU. CTonopeHue pe3bO0BbIX COeIMHEHUH.
Ornpenenure MOMEHT JUTsl 3aKkpyurBanus raitku M20x2,5 mist coznanust ycunus 15 kH.
Koaddunuent tpenus pasen 0,1.

Tunsl pe3sd 1 06sacTu ux npuMeHeHuss. OCHOBHBIE T€OMETPUUECKUE TTapaMeTPhl Pe3bOBbI.
[ToHsiTHE O pacueTHOM auameTpe MeTpudeckoil pe3bosl. OnpenenuTs BHYTPEHHUHN U cCpeaHui
JUaMeTp, YroJl oJbeMa BUTKa pe3bobl M20%2,5.

VYcnosue camoropmoxkenus pe3rooBoit napel. KITJ[ pe3sObl u criocoOsl ero nossiuieHus. [lpu
KakoM ko3¢ unpiente Tperns pe3pdba M20X2,5 cTaHOBUTCS CaMOTOPMO3SIIeHCs?

Pacuer Ha MPOYHOCTD CTEP>KHS BUHTA, HATPYKEHHOT'O CHJIOH 3aTSKU U1 MOMEHTOM TPEHUS B
pe3noe. Onpenenute nuametp 6osrta a1t co3nanus yeunus 15 kH.

Pacuer pe3b0OBBIX COEMHEHUI, HArPYKEHHBIX CIBUTAIOLIEH CHUIIOHN NPH yCTAaHOBKE BUHTOB C
3a30poM U 6e3 3a3opa. [IpuaymMaTh COOTBETCTBYIOLIYIO 33/1a4y U PELIUTH €€.
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Br10op Ha3HAUCHMS TOMTyCKAEMBIX HAIPSDKCHUH 7151 pacdeTa pe3bOOBhIX coeuHeHni. YeMy
paBHBI IOMyCKaeMbIe HAMPSKEHHUsI PU pacdeTe Ha pa3pbiB Oonta uz Cranu 35 npu
MEPEMEHHOMN HArpy3Ke U KOHTPOJIMPYEMOM 3aTKKE.

CBapHbIe COeTMHEHUS, TOCTOUHCTBA U HEIOCTATKH, 00JIACTh MPUMEHEHUS. THITbI CBAPHBIX
IIBOB, BUJIbI CBAPHBIX COCAMHEHNN, METO/IbI CBapKH. [IpuBeCTH YMCIEHHBIN pUMEp pacuera
CBApHBIX COCAVHECHUMN.

CBapHbl€ CTBIKOBbIE coelnHeHUs. Pacuer

CoennHeHus qeTaleil C HaTAroM, JOCTOMHCTBA U HEAOCTATKH, 00JIaCTh TIPUMEHEHHUSI.

. Pacuert 3y0ObpeB IMIIMHAPUYECKUX MPAMO3YObIX KOJEC Ha KOHTAKTHYIO MPOYHOCTh. PacueTHas

cXeMa M MPEeaNOoChUIKY K pacueTy. BeiBog opmMyt a1t mpoBepOYHOro U MPOEKTHOTO pacyera u
UX aHaJIu3.

[TonsaTtue o pacueTHON Harpy3ke U K03((HUIMEHTE pacueTHON HArpy3KH Ui 3y0UaThixX nepeaad.
KoadduunenTs! KOHIEHTpalMK U TMHAMUYHOCTH Harpy3KH, UX (U3MUECKHI CMBICT: OT KaKHX
apaMeTPOB 3aBUCAT BEIIMYMHBI 3THX KO3()HUIIMEHTOB.

OcobeHHocTH paboThl YepBsiUHOU Tiepeaadn. CKOPOCTh CKOJBXKEHUS. XapaKTep U MPUIHUHbI
paspyienus yepBsiuHbix nepeaad. KII/[ uepBsuHoil napsl.

Cwiibl, IEHCTBYIOIINME B YEPBAYHOM Mepeaye.

Martepuainsl U BUIbl TEPMOOOPAOOTKH, TPUMEHEMBIE JIJIsl YEPBIKOB U YEPBSIUHBIX KOJIEC.
Tunbl LITUIEBBIX COSUHEHNH, 0071acTh UX nMpuMeHeHus. CriocoObl IICHTPUPOBAHUS JEeTaICH
COEZIMHEHUs, 000CHOBaHKE BbIOOpa cr1ocoba HEHTPUPOBAHHUS.

OcobeHHoCTH pabOTHI IIEMHBIX MTepeaady, OCHOBHbIE KHHEMATUYECKUE U TEOMETPUUECKHE
3aBucumoctu. Kputepun paboTocrocoOHOCTH U pacyera.

[IInoHOYHBIE COETMHEHUS], TOCTOMHCTBA U HEJJOCTATKU, 001acTh IPUMEHEHUS. THUIIbI
HPU3MaTUYECKUX LIMOHOK.

3aKJIenOYHbIe COeTMHEHHUS, IOCTOMHCTBA ¥ HEJOCTATKH, 001acTh MpUMeHeHus1. OCHOBHEBIE
THUIIBI 3aKJIETIOK U 3aKJICTIOYHBIX COCTUHEHUN.

Kputepun paborociocoOHOCTH peMeHHOI nepeaayn. Pu3ndeckas Ipupoa yrpyroro
CKOJIbXKEHUS peMHs 1o WKUBY. Kpusbie ckonbxenns u KIIT/.

OcHOBHBIE KpUTEPHH PAOOTOCIIOCOOHOCTH U pacueTa JeTajeil MallvH (Ha IpuMepe pacdera
BaJIOB)

Kputepun paboTociocoOHOCTH 1 pacyera JeTalieii MallvH.

HaznaueHnue MexaHWYecKHX Mepesiad U UX KiIacCu(UKays 1o NpUHLUIY JeHCTBUS.
[lepenarouHoe OTHOILIEHUE U MTEPEIATOUHOE YUCIIO TIepead pa3IMuHbIX TUIIOB.

KIIJI nepenau. IloTepu Ha TpeHUE B MPOLECCE IKCILTYaTALIMHU

JBuratens. OCHOBHBIE TapaMeTpPhl ¥ MPUHIIHI BEIOOpA.

Tumnsl BApHaTopoB, UX OCHOBHBIE Y3J1bl. KOHCTPYKTUBHOE MCIIOJIHEHHE U 00JIACTH TPUMEHEHMS
OO61ue cBegeHus o 3yOuaTsix nepeaayax. Tumsl 3yObeB nepeaay.

Banbl 1 ocH, X Ha3HauUEHHUE U KIACCUPUKALIMSL.

DneMEHTbl KOHCTPYKIMU U IPOEKTUPOBOYHBIN pacueT BaJloB U oceit

. Hopmunuuku kayenus. Knaccudukanus, o0o3HaueHue

[Momgmumauky ckonbxenus. Kimaccudukars, 0603HaueHHE.

OO01me cBefieHUs 0 YEpBAYHBIX Ilepeayax. nepeaTouHoe YUCIIo nepesauu +

OO01ure cBeieHHs 0 BUHTOBBIX Ilepeiayax.

Hasznauenue, ycTpoiicTBo, Ki1accu(uKaims, TOCTOMHCTBA U HEJOCTATKU PETyKTOPOB OCHOBHBIX
THUIIOB

OO0ume cBefieHns: 0 peMEHHBIX Nepeaydax. Jleranu peMeHHbIX nepeaay

OO0mme cBeZieHNs 0 IEMHBIX Nepeaadax, KiacCupuKamms, IeTaiy nepeaad.

Hasnauenue u knaccudukanus MyQr.

YcioBust 06pa3oBaHusl HECYIIETO MACIISTHOTO CJIOSI B TIOJIIUITHUKE CKOJIBbKEHHS. PeXKUMBI
TpeHus. Pacder moAmMITHIKA CKOJIBKEHHS Ha PEKUME TTOTYKHIKOCTHOTO TPEHUSL.
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XapakTep U MPUIHHBI pa3pylIeHus 3y0uaTeiX Kojec. MaTepuabl, TepMUAYECKasi © XUMUKO-
TepMuieckas o0padoTKa.

Knaccudukanus moaqmunHukoB kaueHus: CTaTHyeckasi ¥ TMHaMHU4YecKasi TPy30101bEMHOCTh
MOAIINITHUKA KAUYCHUS.

[Togmmmanky kauenus. loctonncta u HenoctaTku. Kitaccudukanmsi, cucrema yCciaoBHBIX
0003HaYeHMIA. XapaKTep U MPUIHHBI pa3pyIICHUs OIITUITHUKOB KA4eHHSI.

[Topsimok moadopa MOAMMITHUKOB KaUeHUs Ha 3aJIaHHbIN pecypc.

Kectkue komneHcupytomye My Thl, Ha3HaYeHHE, 001IacTh npuMeHeHus. Kakue cMmemnienus, u
KaKuM 00pa3oM KOMIICHCUPYIOT 3TH My ThI?

[IpenoxpanutenbHas MydTa ¢ pa3pylIaroMcs JIEMEHTOM, Ha3HaUYeHUE, 00J1acTh
MIPUMEHEHUS.

OpuknroHHbIe Niepenayn. JlocronHcTBa U HepocTaTku. KunemaTrka GpUKIIMOHHON Mepeaayu,
NepeaTOuyHOe OTHOIICHUE. DPUKIIMOHHBIE BApHUATOPHI.

Ornpezenenrie ONacHOro pacueTHOro ceueHus Basia. PacueT Baja Ha CONMPOTUBIICHUE YCTAIOCTH.
KOHCTpYKTHBHBIC U TEXHOJOTUYECKHUE CIIOCOOBI TTOBBIIICHUS COITPOTHBIICHHS YCTAIOCTH BAJIOB.



