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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpeHa, 00CyKaeHa U 0100peHa s peanuzaruu B 2022 - 2023
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTHPHUKAIMY U CepPBHCA aBTOMOOMIIEH

IIporokomor 20 . Ne

3aB. kadeapoii 11.10. Mesun

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanuzamnuu B 2023 - 2024
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTHPHUKAIIMY U CepPBHCA aBTOMOOMIIEH

IIporokomor 20 1. Ne

3aB. kadempoii 11.10. Me3un

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2024 - 2025
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTH(PHKAIIMU U CEPBHCa aBTOMOOMIICH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmzanuu B 2025 - 2026
y4eOHOM roy Ha 3acenanuu kaeapel TexHoIoruu, cepTuUKaIUU U CEPBHCa aBTOMOOHIIEH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun




1 Iles1u ocBOCHUS TN CUMILTHHBI (MOYJ151)

Lenbto ocBoeHMsT y4yeOHON MUCHUILIMHBI «OCHOBBI B3aHMO3aMEHSEMOCTHY SBIISIOTCS
MOJTy4YeHUE 3HAHWKA B OOJIACTH T€OMETPHUYECKUX PACUETOB MPOCTHIX M CIOXKHBIX COMPSIKCHHUIA,
M3Yy4YEeHHUE MPUHIUIOB U CYIIHOCTH B3aUMO3aMEHSIEMOCTH; H3yUYE€HHUE METOJMYECKUX OCHOB
CTaHJapTU3alMU, a TAKXKE MOJIyYeHHE MPAKTUYECKUX HABBIKOB pacyera JIOMYCKOB U MOCAJ0K
Pa3IMYHbIX (PYHKIIMOHAIBHBIX COMPSKEHUM

2 MecTo TMCHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil POrpaMMbl

HucuuruinHa OCHOBBI  B3aMMO3aMEHSEMOCTH BXOJAUT B 4YacTh Y4e€OHOIro IIJIaHA
dopMHpyeMyI0 yYaCTHUKaMHU 00pa30BaTeIbHBIX OTHOIIEHUH 00pa30BaTebHON IPOrPaMMBI.

Jns  n3ydeHUs  JUCLUIUIMHBL ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BJIAQJICHUSA),
c(OpMHUPOBAHHBIC B PE3Y/IbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

WNudopmaruka

Maremartuka

Beenenue B oTpacib

Mertponorus

3HaHus (YMEHHUs, BIaJeHHs), OJIYYEeHHbIE MIPU U3YYEHUHU AAHHOW TUCLUIUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUSHHS TUCIUTLTIH/TIPAKTHK:

[ToaroroBka Kk ciade u cjaua rocyapCTBEHHOTO SK3aMeHa

IlonrotoBka K  mpoueAype 3alluThl M I[pOLEeAypa  3alllUThl  BBIIYCKHOM
KBaJIM(DUKALIMOHHON pabOThI

3 Komnerenuun odyyarouierocs, (popMupyembie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pe3y/IbTaThbl 00y4eHHUs

B pesynbrate ocBoeHus AUCHMIUIMHBI (MOnyJsi) «OCHOBBI B3aMMO3aMEHSEMOCTH
oOyuyaromuiics 10JeH 001a/1aTh CAEAYIOIUMU KOMIIETEHIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIIN

[TIK-2 CnocoOeH mosydaTh W HMCIOJB30BATh JIaHHBIC O COCTOSIHMM KavyeCTBa HA BCEX CTaIUAX
IIPOM3BOICTBEHHOTO IPOIecca B MPO(heCcCHOHATBHOMN NeSITEILHOCTH

[K-2.1 AHanmu3upyeT HOpPMAaTHBHYIO JOKYMEHTAllMI0O B O0JAacTM KadecTBa
TPOJYKIIMH

[1K-2.2 Cucrematusupyer, o0pabaTbiBae€T W  NOJrOTaBIMBACT JIaHHBIE O
(aKTHUYECKOM YPOBHE KauecTBa

I1K-2.3 CocraBisieT 1 0QOpMIISET JOKYMEHTAIMIO 10 pe3yjibTaTaM KOHTPOJSA U

UCIILITAHUN




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTAaBIsieT 3 3a4eTHBIX enuuuil 108 akaa. gacoB, B TOM
qyuce:
— KOHTaKTHas pabora — 55,9 akaj. 4acos:
— ayIuTOpHas — 54 akaJ. 4acoB;
— BHeaynuTopHas — 1,9 akaj. yacos;
— caMocTosTeNbHAs pabota — 52,1 aka. 4yacos;
— B (hopme npakTraeckoit moarotroBku — 0 aka. yac;
dopma aTTecTalUu - 3a4ET

AynuropHas ) =
o | vonraxrHAs pabota E 3 ®dopma TeKyILero
= g X By KOHTPOJIS
Paznen/ tema 3 (B axaz. vacax) E B A y p Kon
S & © | caMOCTOSATENbHOW | YCIIEBACMOCTH U
JTACIUTUTAHBI 5 £« ., | xommeTeHIMK
O 2 £ paboTsl MIPOMEKYTOYHOM
Tex. mab. | mpaxr. z S aTTecTalyy
3aH. 3aH. [ &
1.
- JlaGoparopHoe K21
1.1 1. OcHOBHBIC MOHSTHS 5 3 1 5 | camocTosTenbHOe | 3aHsTHE, YCTHBIN HK-2.2’
U OIIpEeJICIICHNSI. u3yueHue y4eOHoOu ompoc HK-Z. 3'
JTUTEPATYPBI (cobecenoBanue) '
Hroro no pazneny 3 1 5
2.
2.1 2. - JlaGoparopHoe K21
B3anmozameHs1eMOCTh CaMOCTOSITENbHOE | 3aHATHE, YCTHBIH e
5| 3 | 1011 5 d > Y MK-2.2,
raakux MUJIAHAPUYICCKUX HU3YyUCHUEC qu6HOH OorpocC MK-2 3
JeTanei. TUTEPaTypHI (cobecenoBanue) '
HWroro no pazaeny 3 | 1/0,11 5
3.
- JlaGopatopHoe
. IK-2.1,
3.1 3. IlepoxoBaTocTb 5 3 1 5 | CAMOCTOATENBHOE | 3aHATHE, YCTHBIH K-2.2
MTOBEPXHOCTH. M3yYeHre yueOHOH ompoc HK-Z' 3’
JIUTEPATYpPhI (cobecenoBanue) '
Wroro no pazneny 3 1 5
4,
- JlaGopatopHoe
. IK-2.1,
4.1 4. Tounocth GopMbl U 5 3 1 5 | CaMOCTOATENBHOE | 3aHATHE, YCTHBIH K-2.2
PacIoJIOKEHUS u3yyeHue y4eOHOH onpoc HK-Z- 3'
JIUTEPATYPhI (cobecenoBanue) ’
Wroro no pazneny 3 1 5
5.
- JlaGopatopHoe K21
51 5. Bomaucrocts 5 3 2 5 | caMocTosTenbHOE | 3aHATHE, YCTHBIN HK-Z.Z’
MOBEPXHOCTH u3yucHHe y4eOHOH onpoc HK-Z. 3’
JIUTEPATypbL (cobecenoBanue) '




Uroro no pazaeny 3 | 2 5
6.
6.1 6. Cucrema nomyckos u CaMOCTO;ITeJ'H:HOC 3;?3?4}2“;5;‘;; MK-2.1,
[10CaI0K IS 3 221 5 HaydeHHe yaeOHOR onpoc I1K-2.2,
MOJIIIHAITHUKOB KaueHMS I1K-2.3
JIUTEPATYPBI (cobecenoBanue)
HUroro no pazaeny 3 221 5
7.
7.1 7. Jlomycku Ha yriaoBbIe - JlaGopatopHoe K21
pa3Mepsl. 3 20U 5 | camocrosTenbHoe | 3ansTHE, YCTHBIH HK-Z.Z'
BsanmMo3ameHseMOCTb U3ydcHHe y4eOHOMH ornpoc HK-Z. 3’
KOHUYECKHUX COCJNHEHHH. JIUTEPATyPbI (cobecenoBanue) '
Hroro no paszuerny 3 2/21 5
8.
- JlaGopatopHoe
8.1 8. . MK-2.1,
CaMOCTOATENbHOE | 3aHATHE, YCTHBIH i
BsanmozaMeHs1eMoCThb 3 3 2 5 syaerme yaebuol ompoc I1K-2.2,
Pe3b00BBIX COCIMHCHH. I1K-2.3
JIUTEPATypPhI (cobecenoBanue)
Wroro no pazneny 3 2 5
9.
- JlaGoparopHoe K21
9.1 9. Jlonycku 3y04aThix u 4 21 5 | camocTosTenbHOe | 3aHsTHE, YCTHBIN HK-2.2’
YepBAYHBIX Iepeady. u3ydeHue yueOHon orpoc HK-Z. 3'
JTUTEPATYPBI (cobecenoBanue) '
Hroro no pazneny 4 221 5
10.
101 10. - J'Ia60paTopHoev K21
CaMOCTOSITENbHOE | 3aHATHE, YCTHBIHA o
BiauMoszameHseMocTh 5 4 2 5 HayueHMe yIeOHO onpoc I1K-2.2,
[IUTHLIEBBIX COCIUHEHUI. T1IK-2.3
TUTEPaTypHI (cobecenoBanue)
Hroro no pazneny 4 2 5
11.
11.1 11. Pacuer nmomyckoB ) Jabop aTOpHOSv I1K-2.1,
PASMEpOB,  BXOZANX B 4 20U o1 |camocTosTennhoe | sansTHe, yeTHBIH K-2.2
’ " |m3yduenne yueOHON ompoc .
pa3MepHBbIE IEeNH. [K-2.3
JIUTEPATYpPhI (cobecenoBanue)
Wroro no pazpeny 4 2/21 2,1
Hroro 3a cemectp 36 |18/8,11 52,1 3a4éT
Wrtoro nmo auciuiiinHe 36 181//? 1 52,1 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUid u3ydeHus JaHHOW JUCLMILIMHBI B KAYECTBE METOJUYECKOTO MOAX0a IIPUMEHAETCS
TEX-HOJIOTHsI KOHCTPYUPOBaHMsI yueOHOH MH(pOpManuu, T.€. IPU MOATOTOBKE MPEnoaaBaTeis K
y4e0-HOMY IIPOLIECCY YUUTBIBAETCS, YTO U B KAKOM 00beMe 13 n3ydyaeMoi HH(OpMaIK JOKHBI
YCBO-UTb CTYACHTBI, YPOBEHb TOATOTOBIEHHOCTH CTYJCHTOB K BOCHPUATHIO y4eOHOU
MH(pOPMALIKK 10 BOIIPOCAM CBSI3aHHBIM C aHAJIN30M TEXHOJOTMUECKUX MPOLIECCOB.

[lepen HayamoM 3aHATHHA O3HAKOMHTH CTYICHTOB C IUIAHUPYEMBIM OOBEMOM YacoB IO
yue0-HOMY IUIaHy Ha U3y4YeHHE TaHHOM JUCLUIUINHBL.

OOpatuTh BHIMaHUE Ha TO, KAKOE KOJMYECTBO YAaCOB OTBOAUTCS HAa CAMOCTOSTEIILHYIO
pabo-Ty. DTH Yachl BBLAEISAIOTCS IS 3aKPEIIEHNs] TEOPETUYECKOI0 MaTepraa, Ha OATOTOBKY K
NPaK-TUYECKUM 3aHATHUSAM, IIOATOTOBKY K PyOSKHBIM KOHTPOJISIM.

Ilepen xaxaoi Jiekuueil TpOBOJUTH BBIOOPOYHBIM ONPOC MO MaTepUaty HpeablIyIIuX
Jek-uui. Pe3ynbTaThl ONMPOCOB JOKHBI (DMKCHUPOBATHCS M YYUTHIBATHCS NPH BBICTABICHUU
OKOHYA-TEJIbHOM OLIEHKH 10 AUCLUIIINHE.

Jlexkuuu MpPOXOIAT B TPagULMOHHOM ¢dopme, B ¢dopMe JEKUUNH-KOHCYIbTAllMM C
KOJIJIEKTUB-HBIM  OOCYXKJEHHEM Kakoro-aubo Bompoca, HpoOjJeMbl WIM CONOCTaBICHUU
uH(popMaLuu, uaei, MHeHUH, npeioxeHuil. [Ipu 3ToM nenu JucKkyccuu TECHO CBSI3aHbl C TEMOM
JIEKLUU.

[IpakTrueckue 3aHATHS CIOCOOCTBYIOT Oojiee TIIyOOKOMY OCBOEHHIO TEOPETUUYECKOTO
mate-puasia.  Ilpy  npoBeneHMM — NPAaKTUYECKUX — 3aHATHM  YyYUTBIBACTCA  CTEICHB
CaMOCTOSATEJIBHOCT MX BBIIOJIHEHUS HMX CTyAeHTaMmM. lIpakTtuueckue 3aHATHS NPOBOIATCA B
BUJIE CEMHUHAPOB-AMCKYCCH, Ha KOTOPBIX 00CYX/IAI0TCS U PEIIAIOTCS NPAKTUYECKUE TPOOIEMbI
Kypca, UCII0JIb3yeTcsl paboTa B KOMaH/E.

CamocrodrenbHas paboTa CTYJEHTOB CTUMYJIMPYET CTYAEHTOB K CaMOCTOATEIbHOM
npopa-00Tke TeM B Mpolecce HamucaHusi pedepaToB, MOATOTOBKE K SK3aMEHY M HTOTOBOM
aTTECTALUU.

@OopMOI UTOTOBOT0 KOHTPOJISL 3HAHUM CTYICHTOB SIBIISICTCA 3a4eT.

6 YueOHO-MeTOIMUECKOE 00ecedeHHe CAMOCTOSATEeIbHO PadoThl 00yYaroIMXCst
[TpencraBneHo B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 POBeJeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMALIMOHHOE O0ecreueHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Adanacees, A. A. B3anMo3aMeHsIeMOCTb 1 HOPMHPOBAHUE TOUHOCTH © yueOHHK / A.A.
Adanacees, A.A. [ToronnH. — Mocksa : UTH®PA-M, 2019. — 427 c. — (Bricuree oopazoBanue:

bakanaBpuar). — www.dx.doi.org/10.12737/textbook_5a57059aaba317.28249851. - ISBN
978-5-16-013123-8. - Tekcr : DIIEKTPOHHBIH. - URL:
https://znanium.com/catalog/product/1021782 (mara oOpamenus: 17.05.2021). — Pexum

JIOCTYTIA: IO TIOJITTHCKE.

2. Jleonos, O. A. Bzaumo3zamensiemocts : yaeOHuk / O. A. Jleonos, 1O. I'. Beprazoa. —
3-e u3n., crep. — Cankrt-IlerepOypr : Jlans, 2020. — 208 c. — ISBN 978-5-8114-2811-3. —
Tekcr: onekrponnsii// Jlamp : osnekTpoHHO-OMOiImMoTewHnass cuctema. —  URL:
https://e.lanbook.com/book/130491 (mata ob6parmienus: 17.05.2021). — Pexkum goctyma: is
aBTODU3. MIOJIH30BATEIIEH.

0) lonotHuTEIBLHAS JTUTEPaTypa:
1. Merpouorusi, cranaaptusaius 1 ceprudukanus : yaeouuk / M. A. lBaHos,



C. B. Ypymes, /1. I1. Kononos [u ap.] ; mox penakmueii M. A. Banosa, C. B. YpymeBa. — 2-¢
u3 ., crep. — Cankr-IlerepOypr : Jlanb, 2020. — 356 ¢. — ISBN 978-5-8114-6568-2. — Texker :
NIEKTPOHHBIH // Jlanp : 3JIEKTPOHHO-OMOIMOTeUHAs cucrema. — URL:
https://e.lanbook.com/book/148979 (mara obpamenus: 17.05.2021). — Pexxum mocryma: ajis
aBTOPU3. I10JIb30BATEIICH.

2. BepemeeBnu, A. B. BzaumozaMeHseMOCTb, CTaHAAPTH3aLUs M TEXHUYECKUE

usMepenus . yueOnuk / A. B. Bepemeesuu ; mon penakiueit C. M. IN'opbaTtroka. — Mockasa :
MUCHUC, 2015. — 328 c¢. — ISBN 978-5-87623-927-3. — Tekcr : snekrponnsiii // Jlaup :
2JIEKTPOHHO-OMOmoreuynass cucrema. — URL: https://e.lanbook.com/book/116807 (mata

obpamienns: 17.05.2021). — Pexxum g0cTyIa: s aBTOPHU3. IIOJIb30BATENIEH.

3. SxymeB A.H. B3zaumo3zameHseMOCTb, CTaHAAPTH3AIMSA M TEXHUYECKHE HW3MEPEHUS.
[Tekct]: Yuebnuk mns Bry30B /A. U. SAxymes, JI. H. Boponmos, H. M. ®enoroB. — 6-¢ usn.,
nepepad. u gonoiaH. — M.: Mammnoctpoenue, 1987. — 352 c.

4. Mertposorusi, CTaHIapTU3alus, cepTrudukanus: Yueonoe nmocobue / Apucros A.U.,
[Mpuxogpko B.M., Ceprees M.JI. - Mocksa :HUL[ MHOPA-M, 2014. - 256 c. (Bwicmiee
obpaszoBanue: bakanmaBpuatr)ISBN 978-5-16-004750-8. - Tekcr : snexktponHsmi. - URL:
https://znanium.com/catalog/product/424613 (nata obparuenus: 17.05.2021). — Pexxum gocrymna:
0 MOATHUCKE.

5. Merpouorusi, crannapruzanus u ceprudukanus. [Ipaktukym : yaeOHoe nmocodue / B.
H. Kaiinosa, T. H. I'pe6ueBa, E. B. Tecnenko, E. A. KynukoBa. — CankTt-IlerepOypr : Jlans,
2021. — 368 c¢. — ISBN 978-5-8114-1832-9. — Texkcr: oanexkrponnsiii// Jlanb
aJIeKTpoHHO-OMOmoreunas cucrema. — URL: https://e.lanbook.com/book/168793 (mara
obpaienus: 17.05.2021). — Pesxum goctymna: it aBTOPU3. [OJIb30BATEICH.

6. Huxudopos A.Jl. BzaumozameHsieMoCTb, CTaHJapTU3ALMS U TEXHUUECKUE U3MEPEHHUS.
[Texcr]: Yueonuk./, A.JI. HuxudopoB M: «Beicmas mkoma», 2000 r. — 510 c. - ISBN:
5-06-003848-3.

7. Mup crangaproB [Tekcr]: exemecsauHblii HaydHO-TEXHUYECKHH XypH. — M.: OI'Y
«KoHcynbpTallnoHHO-BHE[peHUecKass (GupmMa B 00JACTH MEXKAYHApOJIHOW CTaHAApTH3alMUd U
cepruduxanym — dupma «KMHTEPCTAHJIAPT» . —ISSN 1990-5564.

8. Bek kauectBa [Tekct]: orpacneBoil xypH. —M.: OOO HU sxkoHOMUKH U CBSI3U U
uHpopmaruku MuaTepaxome. —ISSN 2219-8210.

9. Kourponb. J[lmarHoctuka [TekcT]: exeMmecsayHBIH JKypHall — ONEpaTHUBHOMN
MIPOU3BOJICTBEHHON, TEXHUYECKON M HOpMaTWBHOM MH(popMaiuu./ coydpeaurensb Poccuiickoe
o0IIeCTBO MO Hepa3pylIaloluleMy KOHTPOJI M TexHu4Yeckod guarHoctuke. -M.: OOO
Wznatenbckuit qom «Criektpy». —ISSN 0201-7032.

B) MeToguyeckue ykazanus:
Metoauyeckie peKOMEHJAlMK K BBIIOJHEHUIO MPAKTUYECKUX 3aHSITUN MPHUBEACHHI B
[Tpunoxenun 1.

r) [Iporpammuoe obecneuenue u UHTepHer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenopanwue I10 Ne nororopa CpoK JIeHCTBYS JIUIICH3UH
MS Windows 7

Professional(ma  [[1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007 |, 135 1 17.09.2007 GeccpoHO
Professional

7Zip cB000JIHO pactpoctpansemoe 10 0ECCPOYHO




I[FAR Manager |[cBoGomro pacmpocrpansiemoe] OCCCPOUHO

IIpodeccnonanbHbie 0a3bl JAHHBIX U HHPOPMALMOHHbIE CIIPABOYHbIE CUCTEMbI
HasBanue xypca Cchuika

OnekTpoHHass 0a3a MEPUOAWYECKUX H3TaHUN
East View Information Services, OO0 «MBHUC»
HammmonansHas
uHdopmalMonHo-ananutuueckas cucrema —|URL: https://elibrary.ru/project_risc.asp
Poccuiickuii  MHIEKC HAYYHOTO ITHTHPOBAHHSI
[Touckosas cuctema Axagemus Google (Google
Scholar)
Undopmannonnas cuctema - EnnHoe okHO
JI0CTyTa K ”HPOPMAIIMOHHBIM pecypcaM
OdenepalibHOE TOCYAAPCTBEHHOE OIOKETHOE
yUpeKIEHUE «DenepanbHbIi unctutyt|URL: http://www1.fips.ru/
MTPOMBIIIICHHOM COOCTBEHHOCTH
Poccuiickas ['ocynapcrBennass OubnuoTexa.
Katanoru
OnekTpoHHbIe pecypcbl oubanoreku MI'TY um.
I'.1. HocoBa

9 MaTepuaJibHO-TeXHHYeCKOe 00ecredeHue TUCIIUIIUHBI (MOTYJIs1)

https://dlib.eastview.com/

URL.: https://scholar.google.ru/

URL.: http://window.edu.ru/

https://www.rsl.ru/ru/4readers/catalogues/

http://magtu.ru:8085/marcweb2/Default.asp

MaTCpI/Ia.HI)HO-TeXHI/I‘-IeCKOe oOecrieuenne JUCHUITIIMHBI BKJIFOYACT:

VYyeOHast ayniuTopus AJsl IPOBEICHUS 3aHATUN JIEKIIMOHHOTO TUIA; yueOHas ayIuTOpus
AJI IPOBCACHUS ITPAKTHICCKUX 3aHSATUN

Texuuueckue cpencTtBa O0OydeHHUs, CHOyXKallkue s [PeACTaBICHUS  y4yeOHOU
uHpopManuu OONBIION AayAUTOPUH: MYJIBTUMEIWHHBIC CpPEACTBA XpAaHEHHWs, Neperadn u
npecTaBiIeHus yueOHON HHPOpMAITIH.

CriennanusupoBaHHasi MEOEIb.

VYyeOHast ayquTOpHUsl A TPYNIOBBIX M WHAMBHAYAIbHBIX KOHCYJbTAIMH, TEKYILEro
KOHTPOJI IPOMEKYTOYHOM aTTecTaluu

Kommnerotepras Texuuka ¢ makerom MS Offise, ¢ moakmouenuem k cetu «HTEpHET» U €
JOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO — O0Opa30BaTeNbHYIO Cpely YHHBEPCHUTETA.
Crnennanu3upoBaHHasi MeOeb.

[Tomerenue 17151 CaMOCTOSATETHHOM PabOTHI

Kommnerotepras Texuuka ¢ makerom MS Offise, ¢ moakmouenuem k cetu «MIHTEpHET» U C
JOCTYTIOM B 3JIEKTPOHHYIO HH()OPMAIIMOHHO — O0O0pa30BaTeNbHYIO Cpely YHHBEPCUTETA.
Crennanu3upoBaHHasi MeOeb.

[lomemienne st XpaHeHUs U NPOPUIAKTHUECKOTO OOCIY)KHBAaHUS  y4eOHOro
o0opynoBaHus

OOopynoBaHHMe: CTAaHOK CBEPJMIBHBINA, CTAaHOK TOKApHO-BHHTOPE3HBIH,  CTOI
MOILEMHBIN, IITAHT€HIIUPKYIIh, TUCHI CIIECAPHBIE, HO’KOBKA 110 METaJTy, CTAHOK Ha)KJaUHBIH.

Meroandeckoe obecrieueHne yueOHOro mporiecca.



IIpunoxenne 1
YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAMOCTOSITeILHOI padoThl 00y4yaromuxcs

[lo pmucummuimae «OCHOBBI B3aMMO3aMEHSEMOCTH» TMPEIYyCMOTPEHA ayIuTOpHAas
camocTosTelbHas paboTa 00yJarommxcs.

AynutopHas caMoCTOsTENbHAas paboTa OO0y4arolMXCs OCYILIECTBISETCS B BHUAC
BBITNIOJTHEHUSI IPAKTUYECKUX 3a/IaHUui Ha 3aHITHSIX.

Ilepeyenb npakTHYECKHUX PadoOT

- KonTtponb 1 u3mepenue aeraseil HCroiab3yeMbIX B aBTOMOOUIIECTPOSCHUH
— [ToBepka rimagkux KaaudpoB

- H3mepenue OTKIOHEHUH (GOPMBI M PACIIONIOKEHHSI TOBEPXHOCTEH

- Pacuer 3y0uathix KoJec

- Kontponb 1 n3amepenue aeraneil pe3bOOBbIX COSIUHEHHH.

METOJINYECKUE PEKOMEHJIAIIMHU K BBIIIOJTHEHUIO IPAKTHYECKHX
3AHATUI

1 OBIIUE ITOJIOXKXEHUA

HpI/I COBpCMCHHOM PA3BUTHUM HAYKM W TCXHUKH, OpPraHu3aluu IMPpOHU3BOJACTBA
CTaHdapTu3anusa, OCHOBAHHAsA Ha INMHPOKOM BHCAPCHHUH IIPUHIHWIIOB B3aMMO3aMCHACMOCTH,
ABJIACTCA OJHHMM H3 Hauboee 3(1)(1)6KTI/IBHBIX CpCacTsB, CHOC06CTBYI-OH_II/IX IIporpeccy BO BCCX
00/1aCTIX XO3AMCTBEHHON JACATCIIbHOCTH U ITOBBINICHUIO KA4CCTBA BLIHyCKaeMOﬁ IMPOAYKIUH.

OpnHOll M3 OCHOBHBIX 3aJad HWH)XXEHEpa-MEXaHUKA SBISIETCA CO3/aHUE HOBBIX U
MOJIEpHM3ALMsl  CYIIECTBYIOUIMX  M3ICJINN, IOATOTOBKA  YEPTEXHOW  JTOKYMEHTALMH,
CHOCOOCTBYIOIIEH oOecreueHHI0 HEOOXOJUMOIl TEXHOJOTMYHOCTH U BBICOKOTO KayecTBa
uzzienuid. Pemenue 3Toi 3a7jaun HEMOCPEACTBEHHO CBA3aHO C BHIOOPOM HEOOXOIMMOM TOYHOCTH
W3TOTOBJICHUSI W3JIENHMHA, pacueToM pa3MEpHBIX Lemneil, BbIOOpOM JOMYyCKOB OTKJIOHEHHH OT
TreOMETPUUECKO (POPMBI U PACTIONOKEHHSI TOBEPXHOCTEH.

ens paboTBl - B3aKpenuTh TEOPETHYECKUE TOJIONKEHUS JUCHUIUTUHBI ~OCHOBBI
B3aMMO3aMEHSIEMOCTH, IPUBUTH HABBIKU B TIOJI30BAaHUU CITPABOYHBIM MaTE€pPUAJIOM, O3HAKOMHUTH
CTYJICHTOB C OCHOBHBIMH THIIAMHU PACU€TOB JOIYCKOB H IMOCAJIOK.

2 COOJEP KAHUE PABOTHBI

1) N3yunTh OCHOBHBIC TIOHSTHS B3aMO3aMEHIEMOCTH.

2) W3yunTh METOIMKY pacuera JIOMYCKOB M IMOCAJOK IIIAJKUX LMIMHIPUYECKUX
COCTUHEHUN.

3) OnpenenuTts npeaeabHbIe pa3Mephl, JOMYCKHU, 3a30pblI (HATATH), JOMYCK MOCAAKH U
UCTIOTHUTENIbHBIE Pa3Mephl TPEACTbHBIX KaTHOPOB TIaIKOTO MUIHHIPUIECKOTO COSTUHEHHS.

4) N300pa3uTth rpaduuecku pacrnoiokeHue moyiei J0myCcKoB.

3 OPTAHU3ALIUA PABOTHI

['pynma cTyAEHTOB M3ydaeT MOJA PYKOBOACTBOM MpENOJaBaTessl BOMPOCHI, BXOMISIINE B
cojiepxaHue paboThI.



KaxoMy cTyZeHTy B COOTBETCTBHMH C €TI0 BAPUAHTOM BBIJACTCS 33JJaHUE:

Jji rIagKoro MUIMHAPUYECKOTo COeIMHEHNs HOMUHATIBHOTO Tuametpa D onpenenuTs:
1. IIpenenbHbIE pa3MepHI.

2. Jomycku.

3. HauGomnbimnii, HAUMEHBIINHI U CPEIHUN 3a30PHl.

4. Jlomyck mocaaku.

5. UcnionHuTenbHble pa3Mepsl IpeaeIbHbIX KAIUOPOB.

Pacrnionoxxenue nosneit 10nyckoB U300pa3uTh rpaduyuecKu.

CTyneHT INpOu3BOAUT pacueThl, PUCYET IOJIA JOIYCKOB, 10 PE3yJibTaTaM BbBIIOJHEHUS
pacueTHO-TIPaKTHYECKOW PabOThl OPOPMIISET OTUET.

OcHoBHbIC TepMUHBI 1 ompezenacHus: ycraHoBieHbl [OCT 25346-82 (puc. ).

Homunanbubiii pazmep ( D, d ) - pasmep, KOTOpBIH CIY)XHUT Ha4alioM OTCYETA
OTKJIOHEHUII ¥ OTHOCHUTEIBHO KOTOPOIO ONpPENEISIIOT IpeleibHble pa3Mepsl. s neraned,
COCTABIISAIONINX COCAMHEHUE, HOMUHAIBHBIA pa3Mep SBISETCS OOIHM.

JleCTBUTENbHBIN pa3Mep - pa3Mep, YCTAHOBJICHHBIM M3MEPEHUEM C JIOIyCKaeMOM
IIOTPELIHOCTHIO.

IIpeneabHblie pa3mepbl JAeTajW - [1Ba NPEICIBHO JIOMYCKAEMBIX pa3Mepa, MEKIY
KOTOPBIMH JIOJDKEH HAXOJIUTHCS WM KOTOPBIM MOKET OBITh PaBEH JECUCTBUTENBbHBIA pa3zMep
roJHOM AeTany. bonplnii 3 HUX HAa3bIBAIOT HAMOOJIbIIKUM MpeAeIbHbBIM Pa3MepPoOM, MEHBIINH
- HAUMEHBIIIUM TIpeebHbIM pa3mepoM. Ha puc.1 onu 0603HaveHs! kak D max u D min s
otBepcTHs, d max u d min - st Bana.

JUisa  ynpolieHusi uyepTeked BBEJEHBI IpeAeNbHbIE OTKJIOHEHHS OT HOMHHAJIbHOTO
pa3mepa: BepxHee MNpedelbHOe OTKJIOHeHMe ES, es - anreOpanmdeckas pasHOCTD  MEXIY
0OJBIIMM TpeAeTbHBIM W HOMHUHAJIBHBIM pa3Mepamy; HU:KHee IpeaelbHOe OTKJIOHeHHe El,
ei - anreOpamyeckass pa3HOCTh MEXKAY  HAUMEHBIIMM  MPEACTbHBIM W HOMHHAIbHBIM
pa3MepaMHu.

[IpenenbHbIEe pa3mepsl eTanel onpeaensoTcs no GopMmynam:

Dmax = D+ ES; 1)

Dmin = D+ EI; (2)

dmax = d+es; (3)



dmin = d+ei. 4)

Ha MammHOCTpOUTENBHBIX YepTeKax HOMUHAIBHBIE M TPEICNIbHBIC pa3Mepbl U HX
OTKJIOHEHHS IIPOCTABIISIOT B MIJUTMMETpax 0e3 ykazanus enunuiibl, Hanpumep 40; 50; 60; 70.
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Puc.1. Ocnosnvle mepmunsl u onpeoenenus

I[OHyCK TpasMepa - Pa3sHOCTb MCKIAY HauOOJBIIMM W HAUMEHBIIUM npeaACIIbHBIMU
pa3sMepaMun NN a0COJIIOTHOE  3HAYCHUE anre6pa1/1qecxoﬁ Pa3HOCTHU MCKAY BCPXHUM U
HWXKHUM OTKJIIOHCHUAMMH. I[OHYCK BCCraa ITOJOXKHUTCIICH. On OMPEACIICT OOITYCKAEMOC IIOJIC
pacceaHud e CTBUTEIIBHBIX pPasMEPOB T'OAHBIX JeTajeil B napTum, T.C. 3aAaHHYIO TOYHOCTH

HU3TOTOBJICHHA.

Jomyck otBepctus TD u nomyck Bana Td ompeaensitoTces o hopmysiam:

TD=Dmax - D min; 5)

Td=dmax - dmin. (6)

JUist ynpoIeHus TOMyCKH MOXHO M300paxaTh TpapuuecKd B BHJE MOJIEH JOMYCKOB
(puc.2). llpu sToM ocwp u3nenus Bcerga pacnojararoT noj cxemoil. Ilose momycka - moie,
OrpaHMYEHHOE BEPXHUM U HWKHUM OTKJIOHEHUsAMH. Ilons nomycka onmpenensitoTcsi 3HaU€HUEM
JIONyCKa M €ro IOJIO)KEHUEM OTHOCHUTEJIIBHO HOMHUHAJIBHOro pasmepa. Ilpum rpaduueckom
n300pakeHUM TI0J€ JONYCKa 3aK/IIOUEHO MEXAY ABYMS JHMHHUAMH, COOTBETCTBYIOILUMH



BEPXHEMY M HMKHEMY OTKJIOHEHHSIM OTHOCUTEIbHO HyileBod suHuu. HyjaeBasa aunHusa -
COOTBETCTBYIOIIas HOMUHAJIBHOMY pa3Mepy, OT KOTOPOM OTKJIaAbIBAIOT OTKJIOHEHHUS pa3MeEpOB
npu rpaduueckoM H300pakeHUHM JOMYCKOB M MOCAAOK. Eciu HyneBas JIMHUS paclojokKeHa

TOPU30OHTAJIBHO, IOJOXHUTCIBbHBIC OTKJIOHCHHA OTKJIAABIBAOT BBEPX OT HCC, @ OTPULATCIIBHBIC -
BHH3.

IMocankoi HaA3BIBAIOT XapakTep COCAUMHEHUS JETAICH, OINpEACHseMblid BEIMYHMHOU
NOJIy4aroUXcsi B HEM 3a30poB WM HaTAroB. Ilocaagka Xxapakrepusyer cBOOOIY

OTHOCHUTECIIBHOTO IIEPEMCIICHUA COCAUHACMBIX I[CTaJ'IGfI HJIW CTCICHb COIPOTHUBICHUA HX
B3aMMHOMY CMCUICHUIO.
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Puc.2. ITona oonyckoe omeepcmus u 6aia npu nOcaoke ¢ 3a30pom

B 3aBrcHMOCTH OT B3aMMHOTO PACIIONIOKEHHS MOJICH OMMYCKOB OTBEPCTHUS U Baja OCaKa
MOJKET OBITh: C 3a30pOM, C HATSITOM WJIHM MEPEXOTHOM, MPU KOTOPOM BO3MOXKHO MOJIyYeHHE KaK
3a30pa, Tak 1 HatsAra. CxeMsl MoJiel JOMYCKOB JUISl pa3HbIX M1OCA/I0K JaHbl Ha puc.3.

foas donycko§ flonn danyckol
banob omBepcmut
0 V/// /N Hyneban muun 0

NN

\one Gonycxa ’g flone Gonycka
ocHobozo ambepemus S §~ acHobrozo Bana
lons donyckxab Ganol SIS /lons donyckol ombeacmui
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Puc.3. Ilonsa oonyckoe omeepcmus 1 u eana 2

3a3op S - pa3HOCTH pa3MepoOB OTBEPCTHS W Bajla, €CIU pa3Mep OTBEpCTHs Ooiblie
pa3mepa Baia. 3a30p 00ecneunBaeT BO3MOXHOCTh OTHOCHTEIBHOTO MEepeMENIeHUs COOpaHHBIX
netaneii. Hanbosipmmii, HauMeHbIIMIl U CPeHHI 3230PbI ONPENEISAIOT O (hopMynam:

Smax = Dmax - dmin; (7)



Smin = Dmin - dmax; (8)

Sm = (Smax + Smin)/2. 9)

Hatsar N - pasHOCTh pa3MepoB Bajla U OTBEPCTHS 10 COOPKH, €CIIM pa3Mep Bajia OoJble
pasmepa otBepcTus. Hatsar obecreurBaeT B3aWMHYIO HEMOABWKHOCTH JAETalel Iocie X
coopkn. Hanboabuii, HaMMeHbIIHI M CPeIHUIl HATSATH ONPECISIOT 0 GOpPMYyIaM:

Nmax = dmax - D min; (10)
Nmin = dmin - D max; (11)
Nm = (Nmax - Nmin)/2. (12)

IMocanka ¢ 3a30pom - mocajika, Mpx KOTOPOi 00ecreunBaeTCst 3a30p B COSAMHEHUH (T10J1e
JIOMYCKa OTBEPCTHS PACIoNOXKEHO Hall TOJIeM J0IyCKa Baia, puc.3, a).

IMocagka ¢ HATArOM - MOCaJKa, MPU KOTOPOW 0OECTIEUMBACTCS HATST B COCIUHEHHH
(ToJie JomycKa OTBEPCTHS PACIIONOKEHO TO/] MOJIeM JIOIyCKa Baa, puc.3, 0).

ITepexoanas mocaaka - nocajgka, IpH KOTOPOH BO3MOKHO IOJYy4EHUE KaK 3a30pa, TaK U
HaTsra (MoJIs IOMYCKOB OTBEPCTHUS U BaJia MEPEKPHIBAIOTCS YACTUYHO WIIH MOJTHOCTBIO, puc.3, 8).

Jlonyck mocajgkM - pa3sHOCTh MEXJIy HAuOONbIIMM M HAWMEHBLIMM JOIYyCKaeMbIMH
3a3opamMu  (JOomyck 3azopa TS B TMOcagkax € 3a30pOM) WM HAWOOJBIINM ¥ HAMMEHBIIUM
JIOTTyCKaeMbIMH HaTsAramu (omyck HaTsra TN B mocajkax ¢ HaTAroM):

TS=Smax - Smin; (13)
TN=Nmax - Nmin. (14)
B NEPEXOAHBIX ITOCaAKaX HAOIIYCK ITOCaIKU - CymMmMa HaWOOJBIIIET0 HATIra |

HauOOJILIIErO 3a30pa, B3ATBIX I10 a6COJ'IIOTHOMy 3HAYCHUIO. HJ'ISI BCE€X THUIIOB IMOCAO0K OOITYCK
MMoCaJKu YUCJICHHO PABCH CYMME JOITYCKOB OTBEPCTUA U BaJia, T.C.



TS (TN) = TD + Td. (15)

[Tpumep o6o3Hauenus nocaaku: 40 H7/96.

3.1 Cucrema 10NyCKOB M MOCAT0K

Cucremon 101yCKOB M IOCA0K Ha3bIBAIOT COBOKYITHOCTD PSAZIOB JOIIYCKOB U IOCANOK,
3aKOHOMEPHO IIOCTPOCHHBIX HAa OCHOBE OIIbITA, TEOPETHYECKUX U SKCIEPUMEHTaIbHBIX
uccieoBaHui U oOpMIIEHHBIX B Buje craHaaproB. Cuctema IpelHa3zHaueHa Ajs BblOopa
MUHUMAaJIbHO HEOOXOAUMBIX, HO JOCTATOYHBIX JUIsl IPAKTUKU BAPUAHTOB JOIMYCKOB U IOCAJIOK
TUINIOBBIX COCJUHEHUN JEeTaJed MAaIllWH, JaeT BO3MOXXHOCTb CTaHJIApPTU30BATH pEXYIIUE
MHCTPYMEHTBl U KanuOpbl, 00JieryaeT KOHCTPYUPOBAaHUE, MPOU3BOJICTBO M  JIOCTHIKEHUE
B3alMO3aMEHAEMOCTH U3/I€TINI U UX YacTeil, a Takke 00yCIOBIMBAET JOCTHIKEHHUE UX KaueCTBa.

Cucrema nonyckoB 1 nocaok MCO i TUIOBBIX JIeTanel MallliH MOCTPOEHA 10 EAMHBIM
npuHnunaM. IlpexycMorpensl mocaaku B cucreme otBepctus (CA) u B cucreme Bana (CB)
(puc.4). Mocaaku B cucTeMe OTBEPCTHS - TIOCAJKU, B KOTOPBIX Pa3JIMYHbIC 3a30PbI U HATSTH
HOJYYaloTCsd  COCIUHEHHEM  DPA3JIMYHBbIX BAJIOB C OCHOBHBIM OTBepcTUEM (puc.4, a), KoTopoe
obo3HauatoT /. Ilocagku B cucreMe BaJia - I0CAJIKH, B KOTOPBIX pa3IMYHbIC 3a30pbl U HATATU
HOJY4al0TCs COCIUHEHUEM pa3JIMYHBIX OTBEPCTUH C OCHOBHBIM BajioM (puc.4, #), KOTOPBI
ob6o3Hayaror h.
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Puc.4. Ilpumepwvt pacnonosxcenusn nonei 00NycKos 0Jii ROCadoK

6 cucmeme omeepcmus (a) u 6 cucmeme eana (0)

I[HH BCCX TOCAAOK B CHCTCMC OTBCPCTUA HUIKHCC OTKIIOHCHUC OTBCPCTHA E|:O, T.C.
HUWKHAA I'paHulla MoJid JOIYCKa OCHOBHOI'O OTBEPCTHUA , BCCTAa COBIIAAACT C Hy.IICBOfI JIMHUEH.
I[J'I}I BCCX MOCAJOK B CUCTEMC BaJla BEPXHCC OTKIIOHCHUC OCHOBHOI'O Bajia eSZO, T.C. BCPXHIAA
T'paHulla ITOJIA AOITYCKa Bajla BCETAa COBIANACT C Hy.HCBOﬁ nuauen. Ilome JA0ITyCKa OCHOBHOTO
OTBCPCTHA OTKJIIAABIBAIOT BBEPX, IIOJE IOOITYCKa OCHOBHOI'O Bajia - BHU3 OT Hy.]'IGBOfI JIMHUU, T.C.
B MaTCpurajl ACTaIN.



Takyro cucteMy ONMyCKOB Ha3bIBAlOT OJHOCTOPOHHEW TMpeAeIbHOM.

B cucreme OTBCPCTHUA PA3JIMYHBIX 110 IPEACIbHBIM pasMEpamM OTBepCTI/Iﬁ MCHBIIIC,

4Y€M B CHCTEME Bajla, a CJICAOBATCIbHO, MCHBIIC HOMCHKJIATypa PpeXKYEro HHCTPYMCHTA,

HeoOxoaumoro ansi  o0paboTku oTBepcTuil. B CBS3M ¢ O3TUM  NpeuMMYyllecTBeHHOe

pacipoCcTpaHeHue MoJIyInJjia CHCTeMa OTBEpPCTUs.

HJ’IH O6p330BaHI/I5I IMOCaJI0K C pPa3jIMYHbIMU 3a30paMU U HaTAraMu B CHCTEMC NCO JJIA

pasmepoB 110 500 MM IIpeyCMOTPEHO 27 BApUAHTOB OCHOBHBIX OTKJIOHEHUH BAJIOB M OTBEPCTHIA.

OcHOBHOe OTKJIOHEHHMEe - 3TO OJIHO U3  JIBYX OTKJIOHEHHUW (BEpXHEE WJIM HIKHEE),

HCIIOJIB3YCMOC Ui OMPCACIICHHUA TTOJIOKCHUA MO AOITYCKAa OTHOCUTCIIBHO Hy.]ICBOfI JJMHHUH

(puc.5).

Kaxxnas OykBa 0003Ha4aeT psi/ OCHOBHBIX OTKJIOHEHUH, 3HAYCHHE KOTOPHIX 3aBUCHT OT

HOMHHAJIBHOTO pa3Mmepa.

OCHOBHBIE OTKJIOHCHHS OTBepCTI/Iﬁ IMOCTPOCHBI Tak, yTOOBI 00€CIICYHTH HoCaaKnu B

CUCTCMC Bajlda, AHAJOIMYHBIC IMOCAAKaM B CHCTCME OTBCPCTHA. Onu PpaBHEBI 11O a6COJIIOTHOMy
SHAYCHHUIO U IIPOTUBOIIOJIOKHBI IO 3HAKY OCHOBHBIM OTKJIOHCHHAM BaJIOB, 0003HaYaEeMBIX TOM
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Puc.5. Ocnuoenvie omknonenusn, npunamaole ¢ cucmeme HCO

B kxaxgoM uzgenuu aeTanu Pa3HOTO 3HAYCHUA U3TOTOBJIAIOT C pa3n1/IqH0171 TOYHOCTEBIO.
I[J'I}I HOPMUPOBAHUA Tpe6yeMLIX ypOBHCﬁ TOYHOCTH YCTAHOBJICHBI KBAJIMTCTBI U3TrOTOBJICHUSA

Jetajeil u u3genuid. Ilog KBaJIUTETOM NOHUMAIOT COBOKYITHOCTH OOIYCKOB, XapaKTCPHU3YCMbIX

MMOCTOSSHHOM OTHOCHUTEIBLHON TOYHOCTBIO IS BCEX HOMMHAaJIbHBIX pa3sMepoB JaHHOT'O

nuarnazona (Hampumep, ot 1 1o 500 mMm). TouyHOCTH B mpenenax OJHOTO KBAJIUTETA 3aBUCHUT
TOJILKO OT HOMHHAJILHOTO pa3Mepa.

B cucreme HCO ycranoieno 19 kBammureron: 01,0,1,2,...,17. lng xkBamutetoB 5-17

IIPU NIEPEXO0JI€ OT OJHOr0 KBAINTETA K ClIeAytouieMy, Oojee rpyooMy, JOMyCKH BO3PacTalOT Ha
60%. Uepes kax/iple ATh KBAJIMTETOB JIOMYCKU yBennyuBatoTcs B 10 pas.

,HJ'IH KaXXI0Ir0 KBAJIUTETA ITOCTPOCHBI PAABLI JOMYCKOB, B Ka’XXKJI0M M3 KOTOPLIX Pa3JINYHBIC

pa3Mepbl UMEIOT OJUHAKOBYI0 OTHOCHUTEIbHYIO TOYHOCTb.



Jl1sl TOCTpOEHUs PSOB JIONYyCKa KaXIbl M3 IMAna3oHOB pa3MEpOB, B CBOIO OYEpEllb,
pa3JiesieH Ha HECKOJIbKO HHTEePBAJIOB. /{1151 HoMHHanbHBIX pa3mepoB oT 1 10 500 MM yCTaHOBJIEHO
13 wunrtepBanoB: n0 3, cBbiie 3 10 6, cbime 6 10 10 MM, ..., cBbime 400 go 500 mm. st
BCEX pa3MepoB, OOBEAMHEHHBIX B OJMH MHTEPBAJ, HApUMep Ul pa3MepoB cBeimie 6 10 10
MM, 3HA4YE€HHUs JOIYCKOB IPUHSTHI OJMHAKOBBIMHU.

3.2 Kaaunopsl

l'ognocte pmeraneit ¢ npomyckom ot IT6 mo IT17, ocobenHo mpu maccoBoM H
KPYITHOCEPUHHOM IPOM3BOJCTBAX, HauOoJiee YacTO MPOBEPAIOT MPEACIbHBIMUA KaauOpaMu.
KommiekT pabouux mpeaeabHbIX KAIMOPOB Uil KOHTPOJIS Pa3MEpOB IIAIKUX IHIHHIPHYECKIX
JeTaliell COCTOMT W3 MPOXOoJHOro Kamwbpa [/P (MM KOHTPOJHUPYETCS NpPEeTbHBINA pa3Mep,
COOTBETCTBYIOIIMA MaKCHUMyMy MaTepuana MpoBepsSeMOoro oObeKTa, puc.6) u HEmpOXOIHOrO
kanmubpa HE (UM KOHTPOJIMPYIOT TPEIENIbHBI pa3Mep, COOTBETCTBYIOIIMA MUHUMYMY
MaTepuana npoepseMoro oobekra). C MOMOIIBIO TMPEAENbHBIX KaTHOpPOB OIpPEACTSIOT He
YHUCJIOBOE 3HAYEHUE KOHTPOIUPYEMBIX IAPAMETPOB, @ FTOJHOCTD JE€TAIIH, T.€. BBISICHSIOT, BBIXOUT
JIM KOHTPOJIMPYEMBIH MMapaMeTp 3a HUKHUUN WM BEPXHUM Mpees, WK HaXOJUTCSI MEKIY JBYMS
JOCTYIHBIMU IPEJEIIaMU.

Fomunanstera pasmep demaned

I .

IE
= HE

L/

7

HE

Puc.6. Cxema onsa ev160pa HOMUHATbHBIX PAZMEPOE NPEOETIbHBIX 2TIAOKUX KATUOPOE

Jletanb CYUTAIOT TOJHOM, €CTM  TPOXOJHON KanuOp (IpoXoHasi CTOpOHA Kaiauodpa) moj
NEeCTBHEM COOCTBEHHOIO Beca WM YCUJIMS, MPUMEPHO pPABHOTO €My, MPOXOAMT, a
HETMPOXOAHON KamuOp (HEMpOXOIHAsE CTOPOHA) HE MPOXOIUT MO KOHTPOJIUPYEMOM MTOBEPXHOCTH
netanv. B 3ToM ciyuyae NEWCTBUTENBHBIA pa3Mep JCTAIM HAXOAUTCS MEXIY 3aJaHHBIMU
npeAeNbHBIMA pa3MepaMu.  Ecim MmpoxXogHOW KaauOp HE MPOXOAWT, JETalb SBISETCS
UCIIPaBUMBIM ~ OpakoM; €cliu HEMPOXOAHOM KamuOp MPOXOJHUT, JeTanb  SBISACTCS
HEHCIIPaBUMBIM OpakoM, TaK KaK pa3Mep TaKOro Bajla MEHBIIIE HAMMEHBIIETO JIOMYyCKaeMOTO
NpelenbHOro  pasMepa JeTand, a pa3Mep TaKoro OTBEpCTUs - Oousblie HauOOJIBIIETO
JIOITyCKaeMOTro IpeIeNIbHOTO pa3Mepa.

Jlist KOHTposis  KaauOpOB-CKOO MPHUMEHSIOT KOHTPOJIbHbIe Kaaudpbl K-/, xotopsie
ABIIAIOTCS HENPOXOJHBIMHU M CIIyXaT Uil W3bATHA U3  OKCIUTyaTallud BCIEJCTBHE H3HOCA
IPOXOJIHBIX pabodnx CKoO.

JUist KOHTPOJISI BaJIOB UCTIONB3YIOT TIaBHBIM 00pa3oM ckoObl. Hanbomnee pacnpocTpaneHs
OJTHOCTOPOHHUE JABYXIIpeAeIbHbIC CKOOBI (puc.7).



Puc.7. Oonocmoponnue ogyxnpeoenvnsle cKoowvl

3.3 onycku KaauOpoB

I'OCT 24853-81 Ha rnagkue KajauOpbl YCTaHABIMBAET CIEAYIOLIUE JOMYCKU Ha
u3rotoBieHue: H - pabounx kaauOpoB (MpoOoK) it oTBepeTrid (Hs - TeX ke KanuOpoB, HO CO
chepruECKMMU M3MEPUTEIBHBIMU MOBEPXHOCTAMU); /11 - kanuOpos (cko0) it Banos; H, -
KOHTPOJIbHBIX KaauOpoB st CKoO (puc.§).

JUis MpOXOAHBIX KaJuOpOB, KOTOpbIE B IpOLlECCe KOHTPOJS H3HAIIMBAIOTCS, KPOMeE
JIONyCKa Ha M3rOTOBJIEHHE, NpeAycMaTpuBaeTcsi AoNmyck Ha u3Hoc. s pasmepos 1o 500 Mm
u3HOC KanuOpoB [/P ¢ jomyckoM 10 |T8 BKIIOUHUTENBHO MOKET BBIXOAUTH 3a I'PAHUILY OIS
JIONyCKa JIeTaly Ha BeIMYMHY Y A1 IpoOok u Y1 Ui ckoO; i kanuOpoB /7P ¢ fomyckaMu OT
IT9 mo IT17 wm3HOC orpaHMYMBaeTCss MPOXOMHBIM mpenenom, T.e. Y =0uY;=0.

JIast BceX MPOXOJHBIX KaauOpoB mosst gomyckoB H (Hs) w1 Hi cABUHYTBI BHYTPb MOJS
JIOITyCKa U3/JeNINs Ha BeIMYUHY Z /17151 KaTuOpOB-NIPOOOK U Z1 11 KalnuOpoB-CKOO.

HeoOxonuMeie 11 BEITIOTHEHHS pacueTHO-TIPaKTU4Yeckoil padoTel 3Hauenus Z, Y, Z1, Y1,
H, Hs, H1, Hp npuBenens! B npunoswcenuu 2.

N
aR
x-u A’ ‘”*R
N (10) fpanuya vinoca
; e TTN AT e
[ A . [} cmepona
N QE - \\\ s ﬂﬂ_\:-. 'é A’ﬂpﬁ,‘.
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X :Epuao’#m cmapona \ \‘gj‘,‘)‘ g‘ (9)= Henparoinan
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min

g min

d)

Puc.8. Cxemul pacnonoxcenusn noneit 00nycKo8 Kaiuopos:

a - 0111 omeepcmus;



0 - 0112 éana

HcnonuuTenbHBIMU HA3bIBAIOT MPEAEIbHBIE pa3Mephl Kaauopa, 0 KOTOPHIM U3TOTOBIISIOT
HOBBIN KanuOp. 11 onpeneneHus STUX pa3MepoB Ha YepTekKe CKOObI MPOCTABIISAIOT HAUMEHbBIIUN
IpelebHBIA pa3Mep € MOJOKHUTEIbHBIM OTKIOHEHUEM; JUIsl IPOOKU U KOHTPOJIBHOTO Kanubpa -
UX HauOOJBIINIA MTpeieTbHBIA pa3Mep C OTPULATEIbHBIM OTKIOHEHUEM.

Hau6onpmmii pazmep mpoxoIHOro HOBOTro Kaiauopa:

npooxu

IIPmax = Dmin+Z+H/2 (16)

CcKoObl

ITIPmax = dmax-Z;+ Hy/2 a7

Hanmenbimmii pa3mMep mpoxoJHOr0 HOBOTO Kamuopa:

npooKu
IIPmin = Dmin+Z-H/2 (18)
CKOOUbL
IIP min = dmax-Z; - Hy/2 (19)

Haumenpmii pa3mep U3HOIIEHHOTO MTPOXOAHOTO KaauOpa-npooKu:

ITIPu3u = Dmin -Y (20)

HauOonpmmii pa3mMep U3HOIEHHOTO MPOXOHOI0 KaTuOpa-CKOOBI:

ITP uzn = dmax+Y; (21)

HauOonpmmii pazmMep HEMpPOXOIHOTO HOBOTO KaJnoOpa:



npooKu

HE max = D max+ H/2

CKOObI

HE max = dmin+ H;/2

(22)

(23)

Haumenpmmii pa3mMep HEMMPOXOIHOTO HOBOTO KanuOpa:

npooKu
HE min = D max-H/2

CKOObL
HE min = dmin - Hy/2

Pa3mepbl KOHTPOJIBHBIX KAIUOPOB:

K-IIP max = dmax-Z;+ Hp/2

K-ITP min = dmax-Z; - Hp/2

K-HE max = dmin+ Hp/2

K-HE min = dmin - Hp/2

K-Hmax = dmax+ Y+ Hp/2

(24)

(25)

(26)

(27)

(28)

(29)

(30)



K-Hmin = dmax+Y;-Hp/2 (31)

Kontponbupiii kaymbp K-/ mpoBepseT AONMYCTUMYIO BEIMYMHY H3HOca pabodeit

MIPOXOJHON CKOOBI.

4 IPUMEP BBIIIOJTHEHUS PACUETHO-IPAKTUYECKOM PABOTBI

JIns rnagkoro MUIMHApPUYecKoro coeaunenus H6/d6 nomunansaoro nuamerpa D = 140

MM OIIPCACIUTD:

1. Ipeoenvuvie pazmepui.

2. Jlonycku.

3. Haubonvuuii, HaumeHnbuuii u cpeoHuil 3a3opbi.
4. Jlonyck nocaoxu.

5. Hcnonnumenvuvle pazmepol npedenvuvix Kaiubpos.
Pacrnionoxxenue nosneit 10MyckoB U300pa3uTh rpaduuecKu.

4.1. OnpeneieHue MpeeIbHBIX Pa3MepoB.

IMocanka 140 H6/d6 siBisieTcst mocaakoi ¢ 3a30poM B cucteMe otBepetHst. [Tose qomycka

ocHoBHOro orsepcrus H6 mst muamerpa 140 mm onpenensercs mo maon.1.27 [1]:

[1]:

ES = 40,025 mm;

ElI=0.

[Tone momycka Bana (6-i kBanutet) s quamerpa 140 mv onpenensercs no maou.1.28

es =-0,145 mm;

ei =-0,170 mm.

[TpenenbHBIE pa3Mepsl OTBEPCTHS Onpeaeistorcs mno Gopmynam (1,2):

Dmax = D+ ES=140,000+ 0,025 = 140,025 (mm);

Dmin = D+ EI=140+ 0= 140 (um).



[IpenensHbIe pa3Mepsl Basia ONpeaestoTcs mo popmynam (3,4):

dmax = d+es=140,000 +(-0,145) = 139,855 (mm);

dmin = d+ ei = 140,000 +(-0,170) = 139,830 (um).

4.2. OnpeneseHue 10MyCKOB.

Jlonyck auaMeTpa OTBepCTus onpeaesercs mo Gopmyiam (5,6):

TD=Dmax - D min = 140,025 - 140,000 = 0,025 (vum);

Td=dmax - dmin=139,855- 739,830 = 0,025 (mm).

4.3. Onpenesenne Hau00/IbLIET0, HAUMEHbIIET0 H CPeIHEro 3a30P0B.

Haubomnpmmii 3a30p (7):

Smax = Dmax - dmin= 140,025 - 139,830 = 0,195 (mm).

Haumenpimii 3a30p (8):

Smin = Dmin - dmax =140, 000 - 139,855 = 0,145 (mm).

Cpennnii 3a30p (9):

Sm = (Smax + Smin)/2=(0,145+0,195)/2 = 0,170 (um).

JJ1s1 mocagoK ¢ HATATOM PACCYMTHIBAKTCH HAMOOJIbIINI, HAUMEHbIIHNI U CPeIHuil
HATATH. /L5l mepexoaHbIX NOCA0K — HANOOJIBIINI 3230P M HAMOOJILIIMI HATHAT.

4.4. OnpenesieHue A10MyCKAa MOCAAKH.
Jlomyck B mocazike ¢ 3a30poM orpezensiercs no Gopmysne (13):
TS=Smax - Smin=20,195- 0,145 = 0,050 (mm).

[Tonmy4yeHHbIH pe3yabTaT NPOBEPUTH (npunodcenue 3).



Jomyck HaTsira paccuurbiBaercs no popmy.ie (14). B mepexoaHbix mocajakax a0ImycK
NMOCA/IKM - CyMMa  HauOOJbIIEr0o HATAra M HaudOJbIIEro 3a30pa, B3ATHIX 10
a0COTIOTHOMY 3HAYEHMIO.

IMoayyennoe 3Hauenue TS npoepuTs no Tadauue oreroB (IIpuioxenue 3).

4.5. OnpenesieHue MCMOJHUTEIbHBIX Pa3MepPOB NMpeaeJbHbIX KATHOPOB.
4.5.1. Onpeoenenue pazmepoe Karuopos-npoookx.

Jns otBepetust quamerpa 140 vm ¢ nonem gonycka H6 (6-if kBanuTeT) omnpeaessieM 1o
I'OCT 24853 -81 (npunoorcenue 2):

H =5 uxm = 0,005 mm;
Z =4 mxm = 0,004 ymm;
Y =3 mxm = 0,003 mm.
HawuGonpmmii pazmep mpoxoaHOro HOBOTo Kanudpa-npobku (16):

IIP max = D min+ Z+ H/2 =140,000 + 0,004 + 0,005 /2 = 140,0065 (mm).

Haumensbimii pa3mep NpoxoaHOro HOBOro Kanuopa-npookw (18):

IIPmin = D min+ Z - H/2 = 140,000 + 0,004 - 0,005 /2 = 140, 0015 (mm).

Hanmenbimii pa3mep U3HOIICHHOTO MPOXOAHOT0 Kanubpa-mpooku (20):

IIP usn = Dmin -Y =140,000 - 0,003 = 139,997 (mm).

HauGonpmimii pazmep HEMPOXOJHOTO HOBOTO KatuOpa-npooku (22):

HE max = Dmax+ H/2=140,025+ 0,005/2 = 140,0275 (mm).

Haumenpmmii pazMep HEPOXOJHOTO HOBOTO KaluOpa-npookw (24):

HE min = D max - H/2 =140,025 - 0,005 /2 = 140,0225 (mm).

4.5.2. Onpeoenenue pazmepoe Kaiuopos-ckoo.



Jns Banma guamerpom d = 140 mm ¢ momem momycka 06 (6-if KBaIMTET) OmMpeaeiseM 1o
I'OCT 24853 -81 (npunoorcenue 2):

Hi = 8 mxm = 0,008 mm;
Z1 = 6 mxm = 0,006 mm;
Y1 =4 mxm = 0,004 mm.

Hp = 3,5 mxm = 0,0035 mm.

HaubonbImii pasmMep MpOXOJHOr0 HOBOro Kaauopa- ckobsr (17):

IIPmax = dmax-2Z;+ Hi/2=139,855-0,006 + 0,008/2 = 139,853 (mm).

HaumeHbImii pa3Mep MpoXoJHOr0 HOBOro Kaanopa-ckoosl (19):

IIP min = dmax - Z; - H1/2 = 139,855 - 0,006 - 0,008 / 2 = 139,845 (mm).

HauGonpimii pa3mep H3HOIICHHOTO MPOXOAHOT0 Kanuopa-ckoOs (21):

ITIP usn = dmax + Yy = 139,855+ 0,004 = 139,859 (mm).

HaunGonbuuii pa3mep HEPOXOAHOTO HOBOTO KamrOpa-ckoObI (23):

HEmax = dmin+Hy2 = 139,830 + 0,008/ 2 = 139,834 (um).

Haumenbmii pa3Mep HEIPOXOTHOTO HOBOTO KanuOpa-ckoObI (25):

HE min = dmin - Hy/2 = 139,830 - 0,008 /2 = 139,826 (wm).

Pa3mepsl KOHTPOJIBHBIX KaTHOPOB (26-31):

K-IIP max = dmax-Z;+ Hp/2=139,855- 0,006 + 0,0035/2=139,85075(mm).

K-IIP min = dmax-Z; - Hp/2 = 139,855 - 0,006 - 0,0035/2 = 139,84725(mm).



K-HE max = dmin+ Hp/2 = 139,830 + 0,0035/2 = 139,83175(mm).

K-HEmin = d min - Hp/2 = 139,830 - 0,0035/2 = 139,82825(um).

K-Mmax = dmax+ Y+ Hp/2=139,855+ 0,004 + 0,0035/2 = 139,86075(mm).

K-Hmin = dmax+ Y- Hp/2 = 139,855 + 0,004 - 0,0035/2 = 139,85725 (um).

4.6. Pacnosoxxenue noJieii 10MyCKoB NpeacTaBjieHo Ha puc. 9.
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Puc. 9. Pacnonoscenue noneii 00nyckoe
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IIpunoxenne 2
OueHoYHBIE CPeICTBA /IS IPOBEICHUs POMEKYTOYHOM aTTecTanuu

a) [lnanupyembie pe3yabTaThl 00y4eHHUSs] H OLIEHOYHbIE CPeJACTBA /1JIsl IPOBeAeHHUS
NMPOMEKYTOYHOM aTTeCTaAlluM:

Kon Nuaukatop 1ocTHxREHUS Ol1ieHOYHbIE CPEACTBA
HHIUKATOpa KOMIIETEHIIUI

[IK-2: CnocofeH moJjy4aTb M HCHOJIb30BATH JaHHbIE 0 COCTOSIHMH KayecTBa Ha BcCexX
CTaAMsAX MPOU3BOJICTBEHHOI0 MpoIlecca B NPohecCHOHAIBHOM 1eITeJIbHOCTH

[1K-2.1 Ananusupyet HopMatuBHy0 | 1. O003HaueHue Ha yepTexkax JOMycKOB (JOpMBbI U
JOKYMEHTAIMI0 B 00yiacTu | PACTIONIOKCHHUS.

2. BzaunMo3aMeHseMOCTb — OCHOBa
KHU3HEICATEIIEHOCTH JIF000H CHCTEMBI.

3. Ilpunmunel B3aumo3ameHsiemoctu. Cucrema,
DIIEMEHT, CTPYKTYpa, (PyHKIHUS, TOUHOCTb.

4. OObekThl B3auMO3aMeHsieMocTH. HekoTopsie
BHIbI Kinaccupukanuu POC.

5. Omnpenenenus B3aMMO3aMEHSIEMOCTh B
3aBHCHUMOCTH OT >KM3HEHHOTO LHUKIA H3JEIHs U
o0BeKTa.

6. Tumbl B3aMMO3aMEHSAEMOCTb: MOJIHAS,
HETIOJTHAs, BHEIIIHSASA, BHYTPEHHSIS,
(byHKIIMOHATTbHASL.

7. HomuHanbHbBIE U ACUCTBUTEIBHBIE (pPEaTbHBIC)
MOBEPXHOCTHU U pa3MepBhl.

8. Tlpenensubie pasmepsl. Jomyck. [lorpenrHocts
(ommOKa), TOUHOCTb.

9. HopmaneHbie pasmepsl. Psinbl HOpMaIbHBIX
JUHEHHBIX pa3MepoB. Kiaccuduxanus pasmepos
110 HAa3HAYEHUIO.

10.Cucrema Bana, cucremMa OTBEpCTHS.

11. BeposITHOCTHBIE XapaKTEPUCTUKH ITOCAIOK.
12.bazupoBanue u 06a3pl B 3aBUCUMOCTH OT
KU3HEHHOTO LIUKJIa U3JIENHSI.

13.ba3bl: KOHCTPYKTOPCKHE; TEXHOJIOTHYECKHE;
n3mepurenbHbie. [IpaBuia BeiOopa 6as.

Ka4yeCcTBa MPOAYKLIIHHI

1. Pacwer  TemmepaTypHBIX  TOTPEUIHOCTEN
pa3Mepa, TOCaIKH.

2. Pacuer mocamok C 3a30pOM, HATSITOM,
MEPEXOTHBIX.

3. Meron KpuBBIX pacmpeieneHuss — IpH
MCCJICIOBAaHUHN TOYHOCTH 00pabOTKH:

4. Tlocagka. OOpa3zoBaHue 3a3opa, HaTsIra B
coennHeHnH. ['paduueckoe n300pakeHne MOCaIoK
Mo TmpenenbHbIM pa3mepaM. llonme momycka o
MpEeAEIbHBIM pasMepaM.

[1K-2.2 CucremaTusupyer, 1. Haiitu B3aMMOCBA3b  T€OMETPUUYECKUX
06pabarbiBacT 1 napaMeTpoB JeTaneld, COOTHOLICHUS MEXKIY
JOMYCKOM Ha pa3Mep, JOIyCKOM Ha

IIOATOTaBIUBAET JAHHBIE O
OTKJIOHEHHE (OPMBI, BOJHUCTOCTBIO U

(haKTUYECKOM YpOBHE




Kon WNHpukaTop nocTukeHus OneHouHble CpeaCcTBA
AHIUKATOpa KOMIIETCHIIUI
Ka4yecTBa IIEPOXOBATOCTHIO.

2. IlpuBectn  mpenenpHbIE U CpEIHUE
OTKJIOHEHUS Basa u OTBEPCTUS.
I'paduueckoe M300paKeHHE TOCATOK IO
npeaenbHbIM OTKIOHeHUAM. [lose nomycka
0 TIPEJEIbHBIM OTKJIOHEHHSIM.

3. Meronusl ONTUMAILHOT'O BBIOOpaA
apaMeTpoB LIEPOXOBATOCTH.

4, Meronasl ONTUMAILHOT'O BBIOOpaA
apaMeTpoB BOJHHUCTOCTH TOBEPXHOCTH:
o0Opa3oBaHue; OLICHKA; napaMeTpsl;
0003HaueHMSL.

5. Metoabl oIpeieNIeHUs OTKJIOHEHUS
(bOopMBI.

6. OTKJIOHEHHE PACTIOIOKECHHUSL.

7. HomeHnknarypa CyMMapHbIX JIOIIYCKOB
(hOpMBI U PacIIOIOKECHHUSI.

8. B3auM000ycNnOBIEHHOCTD BbIOOpA
JIOIYCKOB Ha JIMHEHHBIN pa3zmep, popmy U
IIEPOXOBATOCTh ITOBEPXHOCTH.

9. IlpoumsBecTn BHIOOp JTMHEHHOTO CpEACTBA
U3MEpEeHusT C  Lenblo  obecredeHus
JIOCTOBEPHOCTH PE3YyJIbTATOB KOHTPOJIS

I1K-2.3 CocraBmsier u odopmiser | 1. CocTaBUTh IIaH MEPONPHUATHSA, KOTOpBIE
JOKYMEHTALIUIO 1o obOecreunBarT B3aUMO3aMEHSIEMOCTb.
pesylbTaTaM KOHTPOIS M 2. [TpuBectn knaccupuxamus VOTKJ'IOHGHI/IfI
T —— reOMETPUUECKUX MapaMeTPOB JeTaleH.

6) HOpﬂ)IOK MMpOBECIACHUA l'lpOMe)KyTO‘-IHOi/i aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH
OICHUBAHUA:

IIpomexxyTouHass arTecTanus I0 JUCLUIIIMHE BKJIKOYACT TEOPETUYECKHUE BOIPOCHI,
NO3BOJISIOIINE  OLIEHUTh YPOBEHb  YCBOEHHUS  OOy4aroIlMMHUCS 3HaHMH U CTeNeHb
c(OpMHUPOBAHHOCTH YMEHUH U BIIAJICHUI, TPOBOAUTCA B (hOpMeE 3aueTa.

Ilokazamenu u Kpumepuu ouenueanusn sauema:

Ha OIEHKY «3a4YTeHO0» CTYJIEHT JIOJDKEH MOKa3aTh BHICOKUI YPOBEHb 3HAHUS MaTepuaia
0 JTUCUUIUIMHE Ha YPOBHE BOCIPOU3BECHUS U 00BsICHEHUSI HH(DOpMALIUU, IPOIEMOHCTPUPOBATH
3HaHME W TOHMMAaHHE 3aKOHOB IUCIUIUIMHBI, yYMEHHE OIEpUpPOBATh STUMHU 3HAHUSMHU B
poeCCHOHAIBHON JESTENHHOCTH,

Ha OILEHKY «He 3a4YTeHO» CTYJCHT HE MOXET T[O0Ka3aTb 3HaHUS Ha YpPOBHE
BOCTIPOM3BEJICHUSI M OOBSICHEHHs WHGOpPMAlMKU TIO0 JUCIHIUIMHE, HE MOXET TO0Ka3aTh
WHTEJUICKTYaJIbHbIE HABBIKM PEUICHUS TPOCTHIX 3a7a4, YMEHUE KPUTHYECKH OIEHUBATh CBOU
JUYHOCTHBIE KadyecTBa, HaMeuaTh IYTH M BBIOUPATh CPEACTBA PA3BUTHS JIOCTOMHCTB U
yCTpaHEHUS HEIOCTATKOB.







