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PABOYAS ITPOI'PAMMA

aucunaunbl b.1.20 Metponorusi, cranaapTusanus 1 cepTuduxaims

nas cnemuanabHocTu 24.05.01 [IpoekTupoBanue, MPOU3BOACTBO U SKCIUTyaTalys PaKkeT U

PAKETHO-KOCMHUYECKHUX KOMILIEKCOB
YPOBEHb CICIAAINCT THI PorpaMmmspl CrieriyainuTeT
crnenua u3anusa PakeTHble TPAaHCIIOPTHBIE CUCTEMBI
¢opma o0yueHus1 ouHas

Kadenpa-pa3padoryuk TexHOIOrMM aBTOMaTU3UPOBAHHOTO MAIIMHOCTPOCHUS

Pabouas nporpamma cocrasiena B coorBeTctBuu ¢ @I'OC BO no HanpapiieHUIO
noarotoBku 24.05.01 ITpoektupoBaHue, NPOU3BOJICTBO M IKCILTyaTalUsl PAKET U PAKETHO-
KOCMHUYECKHUX KOMILIEKCOB, YTBEPKAEHHBIM NprukazoM Munoopaayku ot 01.12.2016 Ne
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HHOTO /I0KYMEHTO0G0pOTa

oxmmeanmsiii 1911, xpanmtes B cereme

3aB.xadenpoii pazpaboTynka,
CBEJIEHUS O BJTAJIEJIBLIE T131T
J.TE€XH.H., IPOdQ. ooy ot

Pazpabotuuk nmporpamMmel,
K.T€XH.H., JIO1l., JOLEHT

CBEJIEHMS O BIIAJIEJIBLLE 31T

COI'JTACOBAHO

Jlexan (axynprera pazpaboTynka

B. U. I'y3zees

A. B. Beroonmmk

B. U. I'y3ees
J.TEXH.H., pod.
3aB.BbIYyCKaloIed Kadenpoi .
JleTatesbHBIE anmapaThl - B. I. Jlertspb
J.TEXH.H., podQ.

YenssOMHCK



1. llesu u 3212494 AU CIUILIHHBI

Iens maHHON TUCIUTIIUHEI - (GOPMHUPOBAHNE 3HAHUIA W HABBIKOB B N3YUCHUHU TCOPUHU
U3MepeHn U 00eCTIeYeHUs X EIMHCTBA, OCBOCHUS CTYJICHTAMH TEOPETUIYECCKUX OCHOB
METPOJIOTHH, CTAHAAPTU3AINHN U cepTUdUKaImu. JMCIUIUINHA TO3BOIUT OaKalaBpy
peliaTh CIeAYIONUe 3a4a4H: MPOSKTHO-KOHCTPYKTOPCKON JAesITeNbHOCTH: * V3yueHnue
OCHOBHBIX HOPM B3aUMO3aMEHSIEMOCTH, ITPABOBLIX OCHOB CTaHAAPTHU3AINH, METPOJIOTHH U
ceprudukanuu; * pa3padarbiBath (Ha OCHOBE JIEUCTBYIOIINX CTAaHAAPTOB) TEXHUUECKYIO
JOKYMEHTAIIMIO JJIS PETJIaMEHTHOTO SKCILTyaTallHOHHOTO OOCTY)KUBAHUS CPEACTB U
CUCTEM MAaIIMHO-CTPOUTENBHBIX MPOU3BOICTB; * Y4aCTBOBATh B pa3padOTKe
JOKYMEHTAIIMH B 00JIACTU MAITUHOCTPOUTETBHBIX MTPOU3-BOJICTB, OPOPMIISTH
3aKOHYEHHBIEC MMPOEKTHO-KOHCTPYKTOPCKHE PAOOThI. OpraHU3aIllMOHHO-YTIPABIEHYECKOM
JESITETHHOCTH: * B3aUMOJICMCTBOBATH CO CICIMAIIMCTAMH CMEXKHOTO TTpOoduiis npu
pa3paboTKe MaTeMaTHIEeCKUX MOJIEIeH OOBbEKTOB U MPOIIECCOB PA3IMIHON (HU3HUECKON
IPUPOJIBI, AITOPUTMUYECKOTO W MPOTPAMMHOTO 00ECIICUCHUS TEXHOJIOTHIECKUX CUCTEM,
CUCTEM aBTOMAaTH3aIllUU U YIPABICHUS, HAyYHO-UCCIICIOBATEILCKOM NI TEITHHOCTH: *
y4acTBOBaTh B pab0OTax Mo MOAETUPOBAHUIO OOBEKTOB MAIITMHOCTPOUTEITHHBIX
IIPOU3BOJICTB C UCIOJIb30BAHUEM CTaHAPTHBIX MAKETOB M CPEJCTB aBTOMATU3UPOBAHHOTO

IIPOEKTUPOBAHUS.

Kparkoe conepxxanmne TUCHMILIHHbBI

2. Komnerenuun o0y4yaromerocsi, (popMupyemMblie B pe3yJibTare 0CBOCHHA

AUCIHUIIINHBI

[TnaampyemMble pe3yabTaThl OCBOCHUS
OIT BO (kommieTeHIIun)

[Tnanupyemblie pe3yabTaThl
ob0ydenwust o gucruruinHe (3Y Her)

I1K-5 cnocoOHOCTBIO pa3pabarbiBaTh MPOEKTHBIE
pEIIeHUs HECYIIUX U BCIIOMOTaTeIbHbIX
KOHCTPYKLIMI COOPYKEHHUH C UCIIOIb30BaHUEM
CHUCTEM aBTOMATH3UPOBAHHOIO IPOECKTUPOBAHUS B
COOTBETCTBUM ¢ ENMHON cucteMon
KOHCTPYKTOPCKON JOKYMEHTAIIMU U CUCTEMOU
IIPOEKTHOM TOKyMEHTAallUE! B CTPOUTENBCTBE C
HCIIOJIb30BaHUEM COBPEMEHHBIX ITPOrPAMMHBIX
KOMILIEKCOB

3HaTh:IPOEKTHBIC PEIICHHS HECYIIUX U
BCIIOMOT'aTEIbHBIX KOHCTPYKLIMHA COOPYKEHHUM C
VCITOJIb30BAaHUEM CUCTEM aBTOMATU3UPOBAHHOIO
MMPOEKTUPOBAHUS B COOTBETCTBUU C EnrHOM
CUCTEMOU KOHCTPYKTOPCKOM TOKYMEHTALMK 1
CHCTEMOM IPOEKTHOW TOKYMEHTALUEN B
CTPOMTEIIBCTBE C UCIIOIB30BAHUEM COBPEMEHHBIX
MMPOTPaMMHBIX KOMILIEKCOB

'YMeTh:pa3pabaThiBaTh MPOEKTHBIC PEIICHUS
HECYILIUX U BCTIOMOTaTEIbHBIX KOHCTPYKIIUA
COOPYKEHUM C UCTIOJIB30BAHUEM CHUCTEM
ABTOMATU3UPOBAHHOTO MTPOEKTHPOBAHUS B
COOTBETCTBUM ¢ EquHOI cucTeMoi
KOHCTPYKTOPCKON JOKYMEHTAIIMU U CHCTEMOU
MMPOEKTHOM TOKYMEHTALIUEN B CTPOUTEIBCTBE C
WCIIOJIb30BaHUEM COBPEMEHHBIX TPOrPAMMHBIX
KOMILJICKCOB

BraneTh:ciocoOHOCTHIO pa3pabaThiBaTh MPOEKTHBIC
[PELLICHUS] HECYILUX U BCIIOMOTaTEIbHBIX
KOHCTPYKLIMI COOPYKEHHI C UCTIOIb30BaHUEM
CHCTEM aBTOMAaTU3HPOBAHHOTO IPOCKTUPOBAHHUS B
COOTBETCTBUM ¢ EnnHo# cucremMoit
KOHCTPYKTOPCKON JOKYMEHTAIIMU U CUCTEMOU
MPOEKTHOM IOKyMEHTAlUEN B CTPOUTEIBCTBE C

MCITOJIb30BAaHUEM COBPEMEHHBIX TPOrPaMMHBIX




KOMIIJICKCOB

ITK-13 cnocoOHOCTHIO pa3pabaThIBaTh
TEXHOJIOTHYECKYIO OCHACTKY U CUCTEMBI KOHTPOJIS,
HeoOXOMMBbIE JJI1 U3TOTOBJICHUS U3/l paKeTHO-

KOCMHYECKON TEXHUKHU

3HaTLITCXHOHOFI/I"IeCKYIO OCHACTKy U CUCTCMbI
KOHTPOJIA, H€O6XO)II/IMI)IG JJIs1 U3rOTOBJICHUA
PI3,Z[CJ'IPII>1 paKCTHO-KOCMHqCCKOﬁ TCXHHUKU

YMCTBZpa3pa6aTBIBaTL TCXHOJIOTHYCCKYHO OCHACTKY
N CUCTEMBI KOHTPOJIA, HCO6XOI[I/IMBI€ JJIA
HN3IrOTOBJICHHUA HSZLCHHP’I paKeTHO—KOCMquCKOﬁ
TCXHHUKU

Biayietb:ciocoOHOCTHIO pa3padaThIBaTh
TEXHOJIOTMYECKYIO OCHACTKY U CUCTEMBI KOHTPOJIS,
HGO6XOIII/IMI>IC JJIA U3TOTOBJICHUA PI3I[CHI/II>1 PAaKETHO-
KOCMHYECKOIN TEXHUKHU

3. MecTto aucuumiaisl B cTtpykrype Ol BO

[lepedens MpeANIeCTBYIOMNX TUCIIATUIHH,
BUJIOB pabOT yueOHOro IiiaHa

[TepeueHb MOCISTYIONINX AUCITATLINH,
BUJIOB paboT

b.1.14 ConportuBnenue MaTepuaos,
b.1.11 HaueprarenbHast reomeTpusl,
b.1.09 TeopeTnueckas MexaHuKa

b.1.28 TexHonorus npor3BoiCTBAa aBUAITMOHHON U
PAaKETHOM TEXHUKHU

Tpe6OBaHI/I$[ K «BXOJHbIM» 3HAHUSAM, YMCHHAM, HABbIKaM CTYJCHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU }IﬂHHOﬁ JUCHUITIIMHBI 1 HpI/IO6peT€HHBIM B pE3YybTarc OCBOCHUS

MPEAMICCTBYOITUX JUCITUTIIIH:

Hucuuninmna

TpeboBanus

b.1.11 HaueprarenbHasi reomeTpust

3HATh: METObI MIOCTPOCHUSI 0OPATUMBIX YEpTEKEH
MPOCTPAHCTBEHHBIX 00BEKTOB; N300paKCHHS HA
YepTEKaxX JIMHUM U TIOBEPXHOCTEH; ClIOCOObI
peoOpakeHHs YepTexka; CocoObl pelIeHrs Ha
YEPTEIKaX OCHOBHBIX METPUUYECKHUX U MO3ULIMOHHBIX
3aJ1a4; METOBI TOCTPOCHUS ICKU30B, YUEPTEIKEH U
TEXHUYECKUX PUCYHKOB CTAHJIAPTHBIX JI€TAJICH,
Pa3bEMHBIX U HEPA3bEMHBIX COCTMHCHUI;
MOCTPOCHUE U YTCHHE COOPOYHBIX UYEPTEIKEH
00111er0 BHU/1a Pa3IuYHOTO YPOBHS CJIOKHOCTH U
HA3HAYCHUS; TPaBUIIa OPOPMIICHUS
KOHCTPYKTOPCKON JOKYMEHTAIIMH B COOTBETCTBHH C
ECK/I; ymeTb: CHUMaTh 3CKU3bI, BHIOIHATH U
YUTATh YEPTEKHU U IPYTYIO0 KOHCTPYKTOPCKYO
TOKYMEHTAIMIO; UCTIOJIb30BaTh JJIsl pEIICHUS
TUIIOBBIX 3a7a4 METOJIbI U CPEICTBA
reOMETPUUYECKOTO MOJIC JIMPOBAHUS; TTOJIb30BATHCS
WHCTPYMEHTIBHBIMU ITPOTPAMMHBIMHU CPEICTBAMH
WHTEPAKTUBHBIX I'papu 9eCKUX CUCTEM,
AKTyaJIbHBIX JJII COBPEMEHHOTO TIPOU3BO/ICTBA;
BJIa/ICTh:HaBBIKaMU O(hOpMIICHUS TIPOSKTHOM 1
KOHCTPYKTOPCKOHU Jie(hopMaIiiii B COOTBETCTBHUH C
tpeboBanusimu ECK/I; EC/IT , TenneHnmm
Pa3BUTHS KOMITBIOTEPHOU I'paduKH, €€ PojIb U
3HAUCHWE B MHXKEHEPHBIX CUCTEMAaX M MPUKIATHBIX
porpammax;

b.1.09 TeopeTnyeckasi MexaHuKa

3HAaTb: OCHOBHBIC MOACIN MEXAaHHUKHU U I'PAHHUIBI UX

npuMeHeHus (Moienu Marepuana, GopMbl, CHJ,




OTKa30B); OCHOBHBIE METO/bI UCCIIEAOBAHUS
Harpy3o0K, epeMeleHni 1 HallpsHKeHHO-

e (hOpMUPOBAHHOTO COCTOSIHUS B DIIEMEHTAX
KOHCTPYKIIM, METOABI IPOEKTHBIX U MPOBE "POUHBIX
pacyeTOB U3/ENIUIA; METOIBI TPOECKTHO-
KOHCTPYKTOPCKOM pabOThI; MOIXO0M K
(hOpMUPOBAHUIO MHOXKECTBA PEIICHUIN MPOCKTHON
3a]1auu Ha CTPYKTYPHOM U KOHCTPYKTOPCKOM
YPOBHSIX; POSKTUPOBATH U KOHCTPYHUPOBATH
TUTIOBBIE AJIEMEHTHI MAIIMH, BBITIOIHSITH UX OLEHKY
MO MMPOYHOCTH U JKECTKOCTH U APYTUM KPUTESPHUIM
PabOTOCIIOCOOHOCTH;BIIAIETh: HABBIKAMH BBIOOpA
QHAJIOTOB U MPOTOTHIIA KOHCTPYKIIHHA MTPH UX
MPOEKTUPOBAHUH; HAaBbIKAMH MPOBE/ICHUSI PACUETOB
M0 TEOPUU MEXAHU3MOB U MEXAaHUKE
nedopmupyemoro Tena.

b.1.14 ConpoTtuBneHne MaTepuasoB

3HATh: OCHOBHBIE MOJIEJIA MEXaHUKHU U TPAHULIBI UX
MpUMEHEeHus (Moaenu Marepuaia, GOpMbI, CUII,
OTKAa30B); OCHOBHBIE METObI UCCIIETOBAHMS
Harpy3oK, epeMeIIeHUN U HaIIPS)KEHHO-
ne(OpMUPOBAHHOTO COCTOSIHHSI B DJIEMEHTAX
KOHCTPYKIIMI, METOJIBI TPOEKTHBIX U TPOBEPOYHBIX
[pacyeToB U3EJHI; METOABI POEKTHO-
KOHCTPYKTOPCKO# pabOThI; MOIXOM K
(GhopMHUPOBAHNIO MHOKECTBA PEIIICHUH TIPOCKTHOU
3a71a4d Ha CTPYKTYPHOM U KOHCTPYKTOPCKOM
YPOBHSX; MPOEKTUPOBATh U KOHCTPYUPOBATh
TUIIOBBIE DJIEMEHTHI MAIIUH, BBITOJHATh UX OLEHKY
10 TPOYHOCTH M JKECTKOCTH U JIPYTUM KPUTEPUIM
paboTOCIIOCOOHOCTH;BIIAIETh: HABBIKAMH BBHIOOpA
AQHAJIOTOB M IPOTOTHUIIA KOHCTPYKIIMHI TTPU UX
[MPOEKTUPOBAHUY; HABBIKAMH POBEICHUS PACUETOB
10 TEOPUU MEXAaHU3MOB U MEXAHUKE

e opMUpPyeEMOro Tena.

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO6mas TpyA0€eMKOCTh TUCHUILUIMHBI cocTaBiseT 3 3.e., 108 4.

Pacrnipenenenue o cemectpam
. Bcero B Jacax
Brn yueouoii padotet 4acoB Homep cemectpa
4
OO6mmast TpyI0EMKOCTh AUCIIUTLITTHBI 108 108
Ayoumopmvie 3aHAmusL: 48 48
Jlextuu (JI) 16 16
[IpakTuyeckue 3aHATUS, CEMUHAPHI U (WIIN) IPYTHE BUJIBI
ayuTOpHbIX 3aHsaTHi (I13) 16 16
JlaGoparopubie paboTsI (JIP) 16 16
Camocmosmenvuas paboma (CPC) 60 60
Onpenenurts XxapakTep COeAMHEHNN 30 30
[ToaroroBka k 3a4€Ty 10 10




Pazo6parscst B paboTe yHHBEpCATBLHOTO CPEICTBA

10 10
3MEpEeHus
Cepruduxkarus cucteM KadecTBa 10 10
But uToroBoro KOHTpoJis (3auet, Aud.3a4eT, SK3aMeH ) - 3a4er

5. Coneprxkanue TUCUHMILIIMHBI

O0BbeM ayTUTOPHBIX 3aHITHIA IO BHJIAM
pa;;(_;na HaumenoBanue pPa3aciioB TMCHUIITINHBI B Jacax
Bcero JI 113 JIP
1 (BBenmenue 2 2 0 0
2 |TeopeTnuyeckre 0CHOBBI METPOJIOIHH 2 2 0 0
3 [[TonsTus 00 N3MEPEHHSIX U MOTPEUTHOCTIX U3MEPEHHI 2 2 0 0
4  |OGecneueHue eNMHCTBA U3MEPEHUN 2 0 2 0
5 |OcHoBBI O0ecrieueHus KauecTna 2 0 2 0
6  |[loHATHE O TEXHUYECKOM PETYIUPOBAHUH 2 0 2 0
7 ['ocynmapcTBEHHBIN KOHTPOJIb U HAJ30P 3a COOTIOCHUEM ) 0 ) 0
CTaHJIapTOB
8  |OcHoBbI cepTudUKaUN 2 0 2 0
9  |[TorpemHOCTH U3MEPUTENBHBIX CPENICTB 4 2 0 2
10 KoHTpOIb reoMeTpruecKor 1 KHHEMaTH4€eCKON ) 0 0 )
TOUYHOCTHU
11 |OcHOBBI B3aMIMO3aMEHSIEMOCTH 4 0 2 2
12 |{lTonarue o pazmepax, OTKJIOHEHUSAX U JOIyCKax 6 2 2 2
13 |[ToHATHE O COEMMHEHUAX U MOCAIKAX 6 2 2 2
14 [[Tocanku magkuX MWIMHAPUYECKUX COCTUHEHUMN 4 2 0 2
15 |OtknoHeHHs U TOTMYCKH (POPMBI U PACTIOIOKEHUS 4 2 0 2
16 |Pacuer TOYHOCTH KMHEMATUYECKUX LEME 2 0 0 2
5.1. Jlekuuu
Ne Ne Kou-Bo
ek | paszena HaunmenoBanue uim KpaTkoe coAep:KaHue JEKIIMOHHOTO 3aHATHS HACOB
1 1 Beenenue 2
2 2 TeopeTndeckrie OCHOBBI METPOJIOTHH 2
3 3 [lloHaTus 00 U3MEPEHMSIX U MOTPEUTHOCTAX U3MEPEHUN 2
4 4  |Ob6ecnieueHre eqMHCTBA U3MEPEHUI 0
5 5 |OcHoBBI 0OecrieueHus KauyecTBa 0
6 6  [[loHATHE O TEXHUYECKOM PETYINPOBAHUU 0
7 7  [locymapcTBEHHBIH KOHTPOIb U HAA30p 33 COOMIONEHUEM CTaHIapPTOB 0
8 8 OcHoBBI cepTuduKanuu 0
9 9 [TorpenrHoCTH U3MEPUTETBHBIX CPEACTB 2
10 10 |KoHTpOIBs reOMETPUYECKON U KHHEMATHYECKOW TOYHOCTH 0
11 11 |OcHOBBI B3aMMO3aMEHSIEMOCTH 0
12 12 [[lonaTue o pa3mepax, OTKJIOHEHHUSAX U JOITyCKax 2
13 13 |[loHsATHE O COEIMHEHUSX U TTOCATKAX 2
14 14 |[[locanku miagkuX UAIUHAPUYECKUX COCTUHEHUN 2
15 15  |OTki0HEeHHs U TOMYyCKU (GOPMBI U MECTOPACIIOIOKEHUS 2
16 16 |PacueT TOUHOCTH KHMHEMATUUECKUX LIEHEH 0




5.2. IlpakTHyecKne 3aHATHS, CEMUHAPBI

Ne Ne Koi-Bo
sansspasiena HaunmeHnoBanue uim KpaTkoe coAepKaHue MPaKTUYECKOTO 3aHATHsI, CeMUHapa 4ACOB

1 2 |EguHunb! GU3NYECKUX BEIUIUH 0

2 3 |OmpeneneHue napamMeTpoB M MOTPEIIHOCTEN MprUOOPOB 0

3 3 [Pacuer Hame)HOCTH IPHOOPOB 0

4 4 |OcnoBHbIe TosoxkeHnsa de-nepanbHoro 3akoHa "O eqMHCTBE U3MEPEHUN" 2

5 5 |Ob6ecneuenue kauyecTBa NPOILyKIUU 2

6 6  |OcHoBHble noNOxKeHUs DenepanabHOro 3akoHa "O TEXHUUECKOM peryaupoBaHuun’ | 2

7 7  |HopmaTtuBHBIE TOKYMEHTBI CTAHIAPTU3ALIUN 2

8 8  |Cxemsl cepTuduranuu 2

9 11 |Pacuer mocagok C HATATOM U MEPEXOTHOM 2

10 12 |Onpenenuts BUABI HArpYKEHUS KOJIEL NOJIINITHUKOB Kau€HUS 2

11 13 |domycku ¢hopMBbI U pacTIOIOKEHUS 2
5.3. JIaboparopHbie padoThI

Ne Ne . Kox-
sansTslpasenal HanMeHnoBanwue iy KpaTkoe cofep:kanue J1adopaTopHOi paboThI BO

4acoB

1 9 |Omnpenenenue napamMeTpoB Ka4yeCTBA MOBEPXHOCTHOTO CJIOS JIETaN 1

4 9 |M3mepeHue MWIMHAPUIECKOTO OTBEPCTUSI OTHOCUTEIIBHBIM METOJIOM 1

2 10 [KoHTpOsb IMaJKUX HMIMHAPUYECKUX MTOBEPXHOCTEH aOCOMIOTHBIM METOJIOM 2

3 11 |KoHTpOab MIaKUX UUIUHAPUUECKUX TOBEPXHOCTENH OTHOCUTEIBHBIM METOOM 2

5 12 |[M3mepeHue MUIMHAPUYECKOTO OTBEPCTUS MUKPOMETPHUECKIM HYTPOMEPOM 2

6 13 |M3mepeHue KOHYCHOTO KanrOpa-npoOKH ¢ MOMOIIBbIO CHHYCHOW JTMHEHKH 2

7 14 M3mepenne mapaMeTpoB CI0KHOTIPODUIBHBIX ITOBEPXHOCTEH )

i depeHraIbHbIM METOAOM
8 15  [KoHTposib CONpsKEHHBIX AeTalei 2
9 16 |OnpeneneHue HaTATOB U 3a30POB 2

5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

Bun paboTh! 1 conepkanue 3aaHus

Crncok nureparypsl (¢ yKazaHUEM
pa3ziesos, IIaB, CTPaAHUL)

Koi-Bo yacos

Ceprees A.I. MeTrpono—rus,

Ceprudukaus cucTeM KauecTna CTaHIapTH3aIM, CepTUPHUKAIUs: Yued. 10
[TocoOue.
MeTposorus, cTaHAapTH-3a1Hs,
Pazo0Oparbcst B paboTe yHUBEPCATIEHOTO ceprudukanus: Koncnexr ngexuwmii /T.B. 10
CpeACTBa U3MEPEHUS Cronsipona, B.A. KyBmu-aoBa, O.B.
Kogasiepoga;
300pa3uTh MOCaIOYHYIO TOBEPXHOCTh [Taneit M.A. Jlonycku U oCajiku: 10
KOpIyca MOAIIMITHUKA CrnpaBOYHHK B 2-X 4.
M300pa3uth nocagouHyro nmoBepxHocTh Bana|Anyxul B.W. Jlonycku u nocaaku: Yue6Hoe 10
C MOALIMITHUKOM noco—oue, 4-e u3J
MeTposorus, cTaHAapTH-3a1Hs,
Onpenenuts BUIbl HATPYKEHUSI KOJIELl .
ceprudukanus: Koncnekr nexuuii /T.B. 5

IIOAIIMITHUKA

CronspoBa, B.A. KyBumu-HoBa, O.B.




Kogasiepoga;

JlumoB FO.B. Metposnorus, cranaapTu3amus

OnpenenuTh XapakTep COCTUHEHUN 1 cepTU-pUKaIMs: y4eOHUK /IS BY30B. 3-€ 5
W31,
MeTponorus, CTaH1apTH-3a1us,
N ceprudukanms: Koncnexr nexmuii /T.B.
[lonroroBka k 3a4€Ty prHd 10

Cronsposa, B.A. Kysmu-HoBa, O.B.
Kogasepoga;

6. I/IHHOBaIII/IOHHLIe Oﬁpa3OBaTeJIbHLIe TEXHOJOI'UMA, UCITOJIB3YEMbBIC B y‘lEﬁHOM

npoiecce
Bung
VHHOBanMOHHBIE POPMBI YUEOHBIX | PaOOTHI Kon-Bo ayn.
H ¢ DMBLY P Kparkoe onncanue YA
3aHATHI (JIL, 113, JacoB
JIP)
. TeopeTnyeckne OCHOBBI METPOJIOTHH U
MynsTUMeTHIHAS JIEKIUS Jlexumn 6
CTaHJapPTU3ALUN.

Co0cTBeHHBIE HHHOBALIMOHHBIE CIIOCO0BLI M METOAbI, HCIIOJIb3yeMble B
o0pa3oBaTeJILHOM Ipolecce

HNuHOBanmoHHbIe GOpMBI OOyUEHUS

Kparkoe onrcanue v npuMepbl HCIOIb30BaHUS B TEMaxX
U pasjenax

[IpuMeHeHne EKTPOHHBIX MYJIBTUME-THHHBIX
y4eOHUKOB U y4eOHBIX MOCOoOUi

HpI/IMeHeHI/IC KOMIIJICKTA 3JICKTPOHHBIX IJIAKATOB
«MCTPOHOFI/IH, CTaHdapTHU3aluA U CepTI/I(I)I/IKaLII/IH»

Hcnonp3oBanue PE3YJIIbTATOB HAYYHBIX I/ICCJ'IGILOBaHI/II‘/’I, IMPOBOAUMBIX YHUBCPCHUTCTOM, B
paMKax I[&HHOﬁ JUCHHUIIIIMHBI: HCT

7. ®oua oueHo4HbIX cpeacTs (POC) nist npoBeeHNs TEKYIIEero KOHTPOJIA

YCnieBacMoCTH, HpOMe)l(yTO‘IHOﬁ arTeCTalm 10 uToraM OCBOCHUSA JUCHUIIIMHbI

7.1. IlacopTt ¢oHIa OLIEHOYHBIX CPEACTB

Bun
HanmenoBanue pasnenos KOHTPOJIA NeNe
KonTponupyemas komnerenuus 3Y Hol .
JUCLUTIIIUHBI (Bxitouas | 3amgaHuid
TEKYILUN)
[1K-5 cnocobHOCTBIO pa3pabaTbiBaTh MPOEKTHBIE
pELIeHUs HECYIUX U BCIIOMOTaTeIbHbIX
KOHCTPYKLIMH COOPYXEHHUH C UCTI0Ib30BAHUEM
TeopeTrnyeckne OCHOBBI | CHUCTEM aBTOMATU3WPOBAHHOTO IMPOEKTHUPOBAHMUS B Jauet 12,3
METPOJIOTUU COOTBETCTBUU ¢ ENMHON cHCTEMON KOHCTPYKTOPCKOU >
JIOKyMEHTAMU U CUCTEMOU MPOEKTHON
JOKYMEHTAIUEN B CTPOUTEILCTBE C UCIIOJIBb30BAHUEM
COBPEMEHHBIX IPOIPAMMHBIX KOMIUIEKCOB
[TK-5 crioco6HOCTBIO pa3pabarbiBaTh MPOCKTHHIC
peuIeHusl HeCyIMX U BCIIOMOTaTelbHbIX
[TonsiThst 06 U3MEPEHUIX . N
KOHCTPYKIIMH COOPYXEHHUH ¢ UCTIOIb30BAaHUEM n
Y TIOTPEIIHOCTSIX 3auyér 4,5,6
EMEDEH CHUCTEM aBTOMATU3UPOBAHHOIO IPOECKTUPOBAHMS B
p COOTBETCTBUU ¢ ENMHON cHUCTEMOI KOHCTPYKTOPCKOU
JOKYMEHTAIMU U CUCTEMOU MPOEKTHOM




I[OKYMCHTaLII/IE':ﬁ B CTPOUTCIILCTBE C UCITOJIB30BAHUEM
COBPEMECHHBIX IIPOrpaMMHBIX KOMITJIEKCOB

ObecrieueHre eIUHCTBA
U3MEpPEHUN

[TK-5 criocoOGHOCTRIO pa3pabaThiBaTh MPOCKTHHIC
pELIEHNS HECYIIUX U BCIIOMOTaTeIbHbIX
KOHCTPYKIIMI COOPYKEHUH C UCIIOIb30BaHUEM
CHUCTEM aBTOMAaTHU3MPOBAHHOIO MPOEKTHUPOBAHMSI B
COOTBETCTBUM C ETMHON CUCTEMON KOHCTPYKTOPCKOM
JOKYMEHTAIUU U CUCTEMOU IIPOEKTHON
JIOKyMEHTAIMEN B CTPOUTENIBCTBE C UCIIOIb30BAaHUEM
COBPEMEHHBIX IPOIPAMMHBIX KOMIUIEKCOB

3auét

7,8

OcHOBBI 00€ecTIeUeHUA
KayecTBa

I1K-5 crnocobHOCTBIO pa3pabaThiBaTh MPOEKTHBIE
pelIeHus HECYIMX U BCIIOMOTaTEIbHbIX
KOHCTPYKLIMM COOPYKEHHM C UCIIOIb30BaHUEM
CHUCTEM aBTOMATU3UPOBAHHOIO IIPOEKTUPOBAHMS B
COOTBETCTBUU C ENMHON CUCTEMON KOHCTPYKTOPCKOM
JIOKYMEHTAIlMA U CUCTEMOM MPOEKTHOMN
JIOKyMEHTALMEN B CTPOUTENILCTBE C UCIIOIb30BaHUEM
COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB

3auér

[TonsiTve 0 TEXHHUYECKOM
peryMpoBaHUU

[TK-5 crioco6HOCTBIO pa3pabaTbiBaTh MPOCKTHHIC
peuIeHusl HeCyIIMX U BCIIOMOTaTeIbHBIX
KOHCTPYKIIMI COOPYKEHUH C UCIIOIb30BAaHUEM
CHUCTEM aBTOMATU3UPOBAHHOIO TPOECKTUPOBAHMS B
COOTBETCTBUH C EMHON CUCTEMON KOHCTPYKTOPCKOMN
JOKYMEHTAIMU U CUCTEMOU MPOEKTHOM
JIOKyMEHTAIMEN B CTPOUTENIBCTBE C UCTIOIb30BAHUEM
COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB

3auért

10

T'ocynapcTBeHHBIN
KOHTPOJIb ¥ HaJ30p 32
coOJIIOZIECHHEM CTaHIapTOB

ITIK-13 cnocoOHOCTHIO pa3pabaTeiBaTh
TEXHOJIOTUYECKYI0 OCHACTKY M CUCTEMBI KOHTPOJIS,
HeoOXoUMbIe JJI U3TOTOBIIEHUS U3/I€TUI paKeTHO-

KOCMHUYECKOW TEXHUKHU

3auét

11

OcCHOBBI cepTUhHUKAITNN

I1K-13 ciocoGHOCTBIO pa3pabaThIBaTh
TEXHOJIOTHUYECKYIO OCHACTKY M CHUCTEMBI KOHTPOJIS,
HEOOXOIMMBIE /ISl U3TOTOBJICHHUS U3/1€THIA PaKeTHO-

KOCMHYECKON TEXHUKHU

3auér

15

ITorpemuoctu
MU3MEPUTEIIBHBIX CPEACTB

[TK-13 cnocoOHOCTHIO pa3pabareiBaTh
TEXHOJIOTMYECKYIO0 OCHACTKY U CUCTEMBI KOHTPOJI,
H€O6XOI[I/IMI)IC JJIs1 U3TOTOBJICHUSA H3)1€J'H/II>1 PaKETHO-

KOCMHUYECKON TEXHUKHU

3auért

12,13, 14

Kontpons
TEOMETPUYECKON U
KHHEMaTH4€eCKOU
TOYHOCTHU

ITK-13 cnocoOHOCTHIO pa3pabaTeiBaTh
TEXHOJIOTHYECKYI0 OCHACTKY U CUCTEMBI KOHTPOJIS,
HeoOXoUMbIe JJI1 U3TOTOBIIEHUS U3/ETUIN paKeTHO-

KOCMHUYECKOW TEXHUKHU

3auét

12,13, 14

OCHOBBI
B3aMMO3aMEHIEMOCTH

[TK-5 cmocobHOCTRIO pa3pabaThiBaTh MPOEKTHBIC
peuIeHust HeCyIMX U BCIIOMOTaTeIbHbIX
KOHCTPYKIIMI COOPYKEHUH C UCIIOIb30BaHUEM
CHUCTEM aBTOMATU3UPOBAHHOIO IPOEKTUPOBAHMS B
COOTBETCTBUH C EMHON CUCTEMON KOHCTPYKTOPCKOM
JIOKYMEHTAIlMA U CUCTEMOM MTPOEKTHOM
JIOKyMEHTAIMEN B CTPOUTENIBCTBE C UCTIOJIb30BAHUEM
COBPEMEHHBIX MPOTPAMMHBIX KOMIUIEKCOB

3auér

16

[TonsTe o paszmepax,
OTKJIOHEHMSIX U JIOMyCKaxX

[IK-5 cnocobHOCThIO pa3zpabaThiBaTh MPOEKTHBIE
pELIEHNs HECYIIUX U BCIIOMOTaTeIbHbIX
KOHCTPYKIIMI COOPYKEHUH C UCIIOIb30BaHUEM
CHUCTEM aBTOMAaTHU3MPOBAHHOIO MPOEKTHUPOBAHMSI B

COOTBETCTBUM C ETMHON CUCTEMON KOHCTPYKTOPCKOM

3auért

16,17




JOKYMEHTAUU U CUCTEMOU IPOEKTHON
JOKYMEHTAIMEN B CTPOUTEIIBCTBE C UCIIOJIBb30BAHUEM
COBPEMEHHBIX NTPOrPAMMHBIX KOMIUIEKCOB

[TK-5 cnocobHOCTBIO pa3pabaTbiBaTh MPOEKTHBIE
pEIIeHHs HEeCYIIUX U BCTIOMOTaTeIbHbIX
KOHCTPYKLMH COOPYXEHHUH ¢ UCTIOIb30BaHUEM

[ToHsiTHE O COENMHEHUAX | CHCTEM aBTOMAaTU3MPOBAHHOTO MPOECKTUPOBAHHUS B 34T 16,17, 18,
U IIOCaJKax COOTBETCTBUH C ENMHON CUCTEMON KOHCTPYKTOPCKOM 19, 20, 21
JIOKYMEHTAIlMd U CUCTEMOM MPOEKTHOM
JIOKyMEHTAIMEN B CTPOUTENICTBE C UCTIOJIb30BAaHUEM
COBPEMEHHBIX MPOTPAMMHBIX KOMIIJIEKCOB
[TK-13 cnocoOHOCTHIO pa3pabarkiBaTh 16,17, 18,
ITocanku rmaakux
TEXHOJIOTUYECKYIO OCHACTKY U CUCTEMBI KOHTPOJIS, .. 19, 20, 21,
ATUHAPAYE CKUX . 3auér
N HEOOXOAMMBIE VISl U3TOTOBJICHUSI U3/ICIIUNA PaKEeTHO- 31, 32, 33,
COETMHECHHI .
KOCMHYECKON TeXHUKHU 34
ITK-13 cnocoOHOCTHIO pa3pabaTbiBaTh 23,24, 25,
OTKJIOHEHUS U JOMYCKH | TEXHOJIOTHYECKYIO OCHACTKY U CUCTEMBI KOHTPOJIS, Jaud 26,27, 28,
. auér
(hOopMBI U PACTIONOKEHHUS | HEOOXOIUMBIE JJISI U3TOTOBJICHUS U3/ICTTUN PaKETHO- 29, 30, 31,
KOCMHYECKON TEXHUKHU 32,33,34
ITK-13 crmocoGHOCTRIO pa3padaTbIBaTh
Pacder TounocTu TEXHOJIOTHYECKYI0 OCHACTKY ¥ CUCTEMBI KOHTPOJIS, Jauet 37

KUHEMATUYECKUX LEeTIEN

HGOGXOI[I/IMBIC JJIA U3TOTOBJICHUA HSHGJII/IP'I paKeTHO-
KOCMHUYECKON TEXHUKU

7.2. Buabl KOHTPOJIs, IPOLEAYPHI POBEACHUN, KPUTEPUU OLICHUBAHU S

Bun xonTposs

[Ipouenypsl MpoOBEICHHS U OLICHUBAHUS

Kpurepnn onenuBanus

3auét

IIuceMeHHBIH OHpOC/TCCTI/IpOBaHI/IC

3auTeHO: MPABUIHHBIN OTBET
He 3a4TeHO: HENIPaBUIBHBIN OTBET

7.3. TunoBbie KOHTPOJIbHBbIE 3aJaHUS

Bun
KOHTPOJISL

TumoBsie KOHTPOJIBHBIC 3aJIaHUA

~N NN kW~

3auér

yepTrexax.

. IIpeamet meTponoruu

. HarrpaBnenus merponornu
. OOBEKTBI METPOJIOTUN

. TouHOCTB N3MeEpEeHNI

. Merton usmepenui

. [lorpemHocTe n3MepeHus
. TpeOoBaHus K U3MEpPEHUSIM, €IMHUIIAM BEJIMYHH, 3TaJOHAM €JMHHUL] BEJINYHH,
CTaHJapTHBIM Oo0pa3lam, cpeicTBaM U3MEPEHUII.
8. dopMBbI TOCYIapPCTBEHHOTO PETYIUPOBAaHUS B 001aCTH 0OecieueHus eJMHCTBA U3MEPEHUI
9. onpenenenne KayecTna

10. ocHOBHBIE IPUHLIMIIBI TEXHUYECKOTO PETYINPOBAHUS
11. 3agaun ['ocynapcTBeHHOM CUCTEMOM CTaHAAPTU3AIUU
12. AGcomtoTHAs: NOTPEIIHOCTb

13. OTHOCHTENbHAS TOTPEIIHOCTh

14. IlpuBeneHHas MOrpeIHOCTh

15. Yto Takoe cepruduKaus

16. TIlonsiTue 0 pa3Mepax, NpeesbHBIX OTKIOHEHUAX U Aonmyckax. O003HaueHHs uX Ha

17. OcHoBHbIe oTKIIOHEHU. OOpazoBaHue ToeH JomycKoB. I paduueckoe nzoOpaxeHue
oJiel T0NycKOB. YCIOBHOE 0003HaueHHe noJiel JonyckoB. EnnHuna nonycka, J0myck,




KBAJIUTETHI.
18. IlonsiTue o coenquHeHusx u nocaakax. [locaaku ¢ 3a3opom. [IpuMeHeHue nmocamok ¢
3a30pOM.

19. Tlonsitue o coequHeHusx u nocaakax. [locagku nepexonusie. [I[puMeHeHre MEPEXOTHBIX
OCaJ0K.

20. ITonsitue o coequuennsix u nocaakax. [locagku ¢ Harsirom. [IpuMeHeHue mocamok ¢
HaTSITOM.

21. Cuctembl 00pa3oBaHUs TOCATOK. [[prMeHeHNE CUCTEMBI BaJIa.

22. [lpuznaku noctpoenust ECIIL. OTkiioHeHne pa3MepoB ¢ HEYKa3aHHBIMU JI0ITyCKaMH.
23. Otxionenus Gopmsel u gomyck ¢opmeal. [Ipuneraronue moBepxuoctu. O003HAYCHUS
norycka GopMbl Ha YepTexkax. HopMupoBaHHe YHCIOBBIX 3HAUYECHUH JTOMTYCKOB ()OPMBL.

24. OTKJIOHEHUS U JOMYCKH (OPMBI IMIHHAPUIECKUX MOBEPXHOCTEH. KoMIuiekcHbIe
MMOKAa3aTeNId U YaCTHBIC BUJBI OTKIOHEHUH (OPMEI.

25. OTKJIOHEHHUS U JOMYCKH (OPMBI TUTOCKUX MOBEpXHOCTEH. KoMITIekCHBIE TTOKa3aTean 1
JACTHBIE BUJIBI OTKIIOHCHUN (DOPMBI.

26. OTKJIOHEHHS U JOMYCKHU PACIIOIO0KEHHS TOBepXHOCTE. CyMMapHBbI€ TOMYyCKH
pacnionoxenus U GopMel. Beroop 6a3. O003HaYCHHSI TOMTYCKOB PACTIONOKCHHS Ha YePTEKAX.
Bubl 10MMyCKOB PacoiIOKEeHHUS U CYMMapHBIX JTOITYCKOB.

27. PanuycHoe U 1uaMeTpalibHOE BBIPAXKEHUE JTOMTYCKOB COOCHOCTH, CAMMETPUYHOCTH,
repeceueHus: oceil U MO3UIMOHHOTO JomycKa. [103UIMOHHOE OTKIIOHEHUE U TO3UIIMOHHBII
TIOITYCK.

28. HopmupoBaHue TOMyCKOB pPaCIOIOKEHHSI U CyMMapHBIX JIOITYCKOB PacIoOKEHUS U
(bopMmBI.

29. PanuansHoe u ToprieBoe onenue. O603HaueHNE HA YEPTEKE.

30. [llepoxoBaTocTh MoBepxHOCTH. ba3oBas mimHa, cpenHss IUHUS MPOGUIIsL, HapaMeTphI
mepoxoBatocT. O0603HaUEeHKE IEPOXOBATOCTH TOBEPXHOCTH Ha uepTexax. KoHTposb
apaMeTpoB IIEPOXOBATOCTU MOBEPXHOCTU. HopMHpoBaHUe 3HAYEHUI TapaMeTPOB
[IIepOXOBAaTOCTH MOBEPXHOCTH.

31. Jlonmycku 1 MOCa KM NOAIIMITHUKOB KaueHus. Kitaccbl TOUHOCTH, MOJIS 1OMTYCKOB, BU/IbI
Harpy>KeHUs KoJell, BEIOOp MOCaA0K MOAIIUITHUKOB KaueHus. TpeGoBaHMs K MOCaI0YHBIM
MOBEPXHOCTSM BaJIOB U OTBEPCTHUH MO MOIIUITHUKHA KAYCHHUS.

32. HasgaueHue mmocagok IO aHAJIOTHH.

33. B3auMo3aMeHsIeMOCTh IUIUIIEBBIX COSTMHEHUN 1 KOHTPOJIb IUIUIIEBOU MOBEPXHOCTH.
34. BzanmMo3aMeHIeMOCTb IIIMOHOYHEIX COETUHEHNI.

35. O603HaueHne TOYHOCTH pe3bObl Ha yepTexkax. OCHOBHBIE MapaMeTpbl METPUUECKON
pe3nObl. [Tocamkn MeTpuuecKoi pe3b0bl ¢ 3a30POM.

36. [IpuBeneHHsbIi cpeqHU AUaMeTp pe3bObl. MeTo bl KOHTPOJIS pe3bObl.

37. Jlomycku 3y0uatsix nepenad. KnnemaTtudeckast TOUHOCTD, TIJIAaBHOCTh PaOOThI, HOPMBI
KOHTaKTa ¥ OOKOBOTO 3a30pa B 3yOuaThix nepepadax. O603HaueHHE TOYHOCTH 3y0uaToro
KoJieca Ha uyepTekax. MeToabl KOHTPOJIS 3y0UaThIX KoJiec.

8. YueOHO-MeTOAMUYECKOE M MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI

IleyaTHas y4yeOHO-MeTOANYECKAS JOKYMEHTALUSs
a) ocHo6Has Iumepamypa:

1. Hwuxudopos, A. JI. B3aumozameHIeMOCTb, CTaHIapTU3AIUS U
TEXHUYECKUE U3MepeHus Y4ed. mocodue s By30B 10 MAIMHOCTPOUT.
crenuaibHOCTAM. - M.: Beicias mikosna, 2000. - 509,[1] c. ni.

2. Breiboiimuk, B. H. B3aumo3zamensieMocTs, cTaHAapTU3aLUS U
TEXHUYECKUE U3MepeHus Yued. nocoodue k 1ad. padoTam U IJisi CAMOCTOSIT.
U3yYEHHs] METOIOB U cpeacTB uzmepenus FOx.-Ypai. roc. yu-t, Kad. Texnonorus,
OM3HEC U KOMIBIOTEPU3UP. YIIP. MAIIMHOCTPOUT. 1ip-B; B. H. Briboitmuxk, B. A.
Kysmunosa, T. B. Cronspoga. - Yensounck: UznarensctBo FOYpI'Y, 2000. - 46,[1]
C. WL



3.  Amnyxun, B. U. Jonycku u nocaaku Tekct yuebHOE mocoOue jis By30B
1o HampasieHuto "TexHo1. MamuHbl 1 o0opynoBanue” u 1p. B. . AHyxuH. - 4-¢
u3n. - CI16. u ap.: [Turep, 2008. - 197, [9] c. uepT.

0) OononrHUMeENbHASL IUMepPamypa:

1. Sxymes, A. U. Bzaumo3aMeHs1€eMOCTb, CTaHAAPTU3ALUS U
TEXHUYECKUE U3MEPEHUS Yuel. 111 MAIIMHOCTPOUT. U MPUOOPOCTPOUT. CHEL. BY30B
A. W. Skymes, JI. H. Boponuos, H. M. ®enotos. - 6-¢ u3n., nepepad. u goi. - M.:
Mammnoctpoenue, 1987. - 350,[1] c. un.

2.  Huxudopos, A. JI. B3aumozameHaeMOCTb, CTaHIapTU3aIUs U
TEXHUYECKHUE U3MEPEeHUsT Yued. mocoOue i By30B MO MAIIMHOCTPOUT.
cnenuaibHoCcTsIM A. JI. Hukudopos. - 3-e usa., uctp. - M.: Beicias mkomna, 2003. -
509, [1] c. un.

3. Jumos, O. B. Merpomnorusi, crannaptusaius u ceprudukanms TekcT
y4eOHUK /17151 By30B 110 HAIIPaBJICHUSIM MOJTOTOBKY B 00JI. TEXHUKH U TEXHOJIOTUU
1O. B. lumos. - 3-e uzn. - CI16. u ap.: [Tutep, 2010. - 463 c.

4.  Cromsapona, T. B. MeTposorus, ctangaptusaius, cepruduranus
Koncnexr nexuuii T. B. CtonsipoBa, B. A. KyBmnnosa, O. B. KoBanepoga; Ilox pen.
B. H. Bri0oitmuka; FOx.-Ypan. roc. yu-1, Kad. Texnonorust MammmHocTpoeHus;
IOVYpI'Y. - Yensbunck: Mznarenscto FOYpI'Y, 2005. - 85, [1] c. ui.

8) omeyecmeenHbvle U 3apyOedicHble HCYPHAILL N0 OUCYUNIUHE, UMelowuecs 8 bubiuomexe:

2) MemoouuecKkue YKazaHus 0 Cmyo0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  Metponorus, cTaHaapTH3aIms, cepTuduKaus: KOHCIEKT JeKIHii
/T.B. Cronsapona, B.A.Kysmunosa, O.B. KoBanepona; [Ton pen. B.H. Boiboitmuxka. -
Yenabunck: Uzn-so FOVYpI'Y, 2005. - 86¢.

U3 HUX: yuebOHO-Memoouyeckoe obecneyerHue camoCcmosmenbHou pabomel
cmyoenma.

BHCKTPOHHaH yqe6H0-MeTonnquKaﬂ HOKYMECHTaAIlUA

Her

9. UndopManinoHHbIE TEXHOJIOTHH, HCIIOJIb3yeMble PHU OCYIIeCTBICHUN
00pa3oBaTe/ILHOIO Mpolecca

IlepedeHpb UCTIONB3YyEMOTO TPOrPAMMHOIO O0ECIICUEHMS:

1. Microsoft-Office(6eccpouno)
2. ASCON-Komnac 3D(0eccpouHo)

[TepedeHb UCIIONB3YyEMBIX HHGOPMAIIMOHHBIX CIIPABOYHBIX CHCTEM:
1. -Crannaptundopm(6eccpodHoO)

10. MaTepHaJIbHO-TeXHI/I‘leCKOG obecreueHue AUCHHUIIINHBI



OcHoBHOE 000pyI0BaHUE, CTEH b, MAKEThI, KOMITBIOTEPHAS] TEXHHKA,
Bupn 3ansTuit ay MpelyCTaHOBJICHHOE IPOrpaMMHOE 0OecTiedeHHe, UCIIOIb3yeMOoe s
ol Pa3IMYHBIX BUJIOB 3aHITHI

JlaGoparopusle 216

MUKPOMETPBI, PHIYaKHBIE CKOOBI, HYyTPOMEPBI
N ) POMETDBI, P , HyTpoMep

[IpakTnueckue 216

MUKpOMETPBI, phIYa)KHBIE CKOOBI, HYyTPOMEPHI
3aHATUA U ceMuHapsI |(1) P PbL P > HYTPOMED

[IpakTuueckue 212

MUKpPOMETPBI, PhIYAKHBIE CKOOBI, HYyTPOMEPHI
3aHATUS U ceMuHapsl (1) p pbL P > HYTPOMED

Jlaboparopueie 212

MUKpOMETPHI, PhIUYAKHBIE CKO6BI HYTPOMCPBI
A ) POMETPBI, P , HyTpOMEp




