Y4eOHO-MeTOAMYECKHE PEKOMEHAAIMU 10 U3YyYeHUIO TUCITUIIINHBI
«YmnpaBJ/ieHHe Ka4eCTBOM 00beKTOB PO ecCHOHAIBLHOM NeSITeJIbHOCTID)

1Jis1 0aKaIaBpoB

[TpenHa3HaueHBbI 151 CAMOCTOSITEILHOTO U3yUEHUs TUCIUIUINHBI OaKanaBpaMu
JTHEBHOU (opMbl 00yueHus. M3yueHre OCHOBBIBAETCSI HA CaMOCTOSITENbHON paboTe
0akaJlaBpOB B TEUEHUE COOTBETCTBYIOLIEIO CEMECTpa IO PEKOMEHAALUIM
NOKYMEHTallMu, BXOJAIIEl B cocTaB  y4eOHO-METOJAMYECKOr0  KOMILIEKca
muctumuael (YMK]). Mckimrodenne cocTaBisieT MpakTHueckas (opma 3aHsATHH,
KOTOpasi B 00s13aTEILHOM MOPSIKE JOJKHA MPOBOJUTHCS B YCIOBHSIX JabopaTtopuii u
CHEUATN3UPOBAHHBIX ayIUTOPHUI NpodUIupyromen Kapeapsl.

PekoMenpanuu omnpenensiorT MOPsAOK padoThl CTyJIEHTa MO TPEM BHJAM
npoluecca 00pa3oBaHus JUIsl THEBHON (GOpMBI 00yUYEeHHUsI, TPEAYCMOTPEHHBIM padoueit
IIPOTPaMMON U3y4aeMOM JUCLUILINHBL

1.  OCHOBHOTO — IO U3YYCHUIO JIEKIIMOHHOTO MaTepHaIa,
2.  TPAKTHYECKOTO — B paMKaX MPAKTHUECKUX ayTUTOPHBIX 3aHATHHA,
3. JOMOJHHUTEIBHOTO — TIOCPEIACTBOM caMocTosTenbHOU paboTel (CP) ¢

oubmorpadhuueCKuM MaTEpPUaIOM U BBITIOJHEHUIO TEKYIIUX 3aJaHUN MPAKTUYECKOU
YacTH Y4EOHOU MPOrpaMMbl CAMOCTOSITEIBHO.

JIEKIITMOHHBIN MATEPAJI NMCUMIUIMHBI M3y4aeTCs B COOTBETCTBHUM C
paboueit mporpammoi aucHuIuMHbl, BXojsamiein B YMKJ/I. Temaruueckuit cocras
JEKIMOHHOTO  MaTepuaia,  MOJJIeKAIIEro  CaMOCTOSTEIbHOMY  HM3YYEHHIO,
onpenensiercs ¢gopmoit 3.1 pabouerr mporpammel YMKJI. Cnenyer o0Opatuth
BHUMaHHE Ha TO, YTO IUIaH, B TOM YHCJE, JICKIIMOHHOTO MaTepuana B ¢opme 3.1
MIPUBOJNUTCS B COYETAHWU CO CChIIKAMH Ha JIMTEpaTypHbIC MCTOYHHUKHU (PopMmbI O, B
KOTOpPBIX JIaHHBIC pa3leNbl Kypca U3JararoTcs B HauOoJiee TMOJTHOM BHJE.
CaMOKOHTpPOJIb 3HAHUS JIEKIMOHHOIO MaTepualia JUCLMIUIMHBI OCYIIECTBISETCS
OakajgaBpOM MO OMOPHBIM BOMPOCAM JTUCHUILIMHBI, COJEPKAIIMUMCS B KOHIIE pabouei
MIPOTPaMMBI U TI0 TIEPEYHIO BOIIPOCOB SK3aMEHAIIMOHHBIX OUJIETOB..

[TPAKTUYECKHUE 3AHATUA npu  camOCTOSATENbHOM  MOATOTOBKE
BBITIOJTHSIIOTCSL CTPOTO B MPOPMIBHBIX ayauTOpHUsx kKadeapbl. TemaTudeckuil 1iiaH
MPaKTUYECKUX 3aHATUNA npuBoautca B ¢opme 3.3 (MOCPEACTBOM O0003HAUCHMM
dopmbr  3.1), cooTBeTcTBYyIOMmICH paboueld MporpaMMbl, CO CCHUIKAMH Ha
METOAMYECKUE PYKOBOJICTBA B CIIUCKE JIUTEPaTypsl (hopma 6).

bakanaBpam crnemyer oOpaTUTh BHHMaHHME€ Ha TO, 4YTO MPOTOKOJIBI
MPaKTUYECKUX paboOT MO Mepe UX BBHINOJHEHWS WIM B KOHIE cemectpa (1o
COrJIaCOBaHUIO C MpenojaBaTeiIeM) JOJKHBI OBbITh MPOBEPEHbI, 3AIUIIEHBI U
3aBepeHbl IpernojaBareneM. bakanaBp IomyckaeTcs K claye sK3amMeHa WM 3a4yéTa



(opma KoHTpoOJIA ompenensercs padoyel MporpaMMon TUCHUILUIMHBI) TOJIBKO MPHU
YCJIOBUU BBITIOJTHEHHSI BCEX MPAKTHUECKUX 3aHSATUH.

CAMOCTOATEJIBHA A PABOTA (CP) 6akanaBpa onpenensieTcs n3y4yeHueM
TEM JTUCIUIUIMHBI, BXOSIINX B COJEPKaHUE TOMOTHUTEIBHON TUTEpATyphl paboueit
IPOTPaMMBbI TUCIHUILTHHEI ((hopMma 6).

[IpakTrueckne pabOThI MPU  CAMOCTOSITENIBHOM  HW3YYEHHU  TPeOyroT
00s3aTEIbHOTO MX BBINOJHEHUS (IKCIIEPUMEHTANbHON YacTh) B J1aOOpaTOPHBIX
YCIIOBUSIX, JUJISl YerO BpeMs OTpabOTKH padOThl 3apaHee OroBapHUBAECTCS C JIEKTOPOM
JUCHUIUIMHBL M COIJIACOBBIBACTCS C AyJUTOPHBIM PACIHUCAHUEM JIa0OpATOPHIA
npodunupyromeir kadenpel. [Ipu 3TOM, B paMKax CaMOCTOSITENIBHOTO HW3YYEHHS,
OakayaBp JOJKEH 3apaHee U3YYUTh TEOPETUUYECKYIO YacTh PabOTHI CAMOCTOSITENBHO,
MOJATOTOBUB TPOTOKON paboThl. BplmonHeHWe Takoll paboThl B J1A0OPATOPHBIX
YCIOBUSIX CBOJIUTCS K TPOBEACHHUIO JKCIEPUMEHTATBHOW YacTH M K aHaIu3y
HOJTyYEHHBIX SKCIEPUMEHTAIbHbBIX JaHHBIX.

Tematuyeckuii mian pabot npuoautcs B ¢popme 3.1-3.3, COOTBETCTBYIOINICH
paboyeil mporpaMmbl, CO CChUIKAMM Ha METOJIMYECKHE PYKOBOJACTBA B CIIHCKE
autepatypsl (hopma 6).

[IpoTokonbl paboTel odopmisitoTcss Ha juctax ¢dopmara A4 umu AS B
PYKONMCHOM WJIM M€YaTHOM BHZE (pabouee MmoJsie JOJDKHO UMETh pazMepsl 170%250
wmu 110x170 mm, neBoe moisie-25 mM). Ilo cormacoBanuio ¢ JIEKTOPOM Kypca,
Joryckaercss o(QOpMIISATh TPOTOKOJIBI B YUYEHHYECKUX TETPAsiX CTaHAAPTHOTO
obpasna. IIpoTokon kaxaoil paboThl JOIKEH COCTOSITh U3 TEMBI; LETU PadOThI;
KpaTKUX TEOPETHUUECKHX CBEIECHUH; MOpsIKa BHIINOJHEHUS; PE3yJIbTaTOB aHalIu3a U
BBIBOJIOB. Bce HeoOXoauMmble WIUIIOCTpaliii K paboTe  JOJDKHBI  OBITh
NPOHYMEpPOBaHKl W HMMETh Ha3BaHWE, a B COOTBETCTBYIOIIMX MECTaX TEKCTa
POTOKOJIAa HEOOXOAMMO CCHUIATHCS Ha COOTBETCTBYIOLIMI PUCYHOK HIIM TaOJIHILY.
[lepen 3ammuToi pabOT BCE MPOTOKOJIBI CIIMBAIOTCS (€CIU OHU OBLIU MOATOTOBIEHBI
pa3fieibHO JIpyr OT JApyra), B MOPSJKE UX CJIEJOBaHUS B TEUYEHHE CEMecTpa ¢
00s13aTeIbHBIM  O(OPMIICHUEM THUTYJIBHOTO JHCTAa. TUTYNBHBIA JIUCT JOJKEH
COJepKaTh: Ha3BaHME MUHHUCTEPCTBA, Ha3BaHHE By3a, Ha3BaHHe Kadelpsl,
HAaUMEHOBAHMWE JUCUUIUIMHBI, ¢GaMuwind OakandaBpa | IpenojaBaTens, IMoJ]
PYKOBOJICTBOM KOTOPOTO BBITIOJTHEHBI PabOTHI, a TaK)Ke Ha3BaHHE TOpojIa U y4eOHOTO
roja.

Pacniucanme KOHTpOJS  TpenojaBaTeleM CaMOCTOATEIBHOTO  H3YYCHHS
JTUCITUTUIMHBI CTYJIGHTOM COJIEP’KUTCS B JICKaHATE COOTBETCTBYIOMIETO (haKyIbTeTa U
Ha WHOOPMAITMOHHOM CTEHIE TPOoQUIpyomIei Kadeapsl.



IIJTIAH
KOHCIIEKTA JIeKIUi 10 JMCHMIIIMHE
«Y1papJjieHHe Ka4eCTBOM 00beKTOB PO(ecCHOHAILHOM 1eSITeJIbHOCTI))
(a1 0akaIaBpOB)

YipasiieHHe KaueCcTBOM IIOKOBOK ropsiuei 00béMHoN mramMmooBky (I"OI1I)

SIBHBICE U HE SIBHbIC HAPYIICHUS KadyeCTBA TEXHOJIOTMYECKHX PELICHUN MpHU
["OLL.

OyHKIMKM 1edd W (YHKIMOHAIBHBIE  TMAapaMeTphl,  OMPEICIISIONINE
KOJIMYECTBEHHYIO OLIEHKY KadyecTBa NOKOBOK rpu ['OILI.

[Ipumepbl  ONTHUMHU3ALMOHHBIX BAapUAaHTOB  JOCTHMKEHHS  KAa4€CTBEHHBIX
TEXHOJOTnYecKux pemennii npu ['OILI.

[IpornosupoBanue ycinoBui KOHTaKTHOTO TpeHus B mporeccax ['OlL, addexr
HECTAOWJIBHOCTH YCJIOBUM TPEHUS HAa MPOTSHKEHUU CPOKA IKCILTyaTalluy IITaMIIOBOU
OCHACTKH U €r0 BIUSHUE HA 3apOKJEHUE IE(PEKTOB TUIA «3aKUM» Ha MOBEPXHOCTIX
MOKOBOK.

YipasieHrue KauecTBOM M3IEJINN, HOIYYaEMBIX X0JOAHOHN ImrTamMmoBkon (XI1I)

SIBHBICE U HE SIBHBIC HApYIICHUS KadyeCTBA TEXHOJIOTMYECKUX PELICHUM MpHU
'Ol

Ounenka TtexHonormyHoctu tmporecca XII W KOppeKTHOCTHM  BbIOOpa
ouepénnoctu onepauuii pu JIII u ckopoctu npotekanus mnpomecos XOII.

[IpumMepbl BapuaHTOB NOCTHKEHUSI KAYECTBEHHBIX TEXHOJIOTMYECKUX PEIICHUIN
nipu XI1I.

Herpaauimonssie cnocoObl yIpaBiIeHUsT KaueCTBOM MPOAYKIIMH ITPOIIECCOB
oM/

Brnusaue »sddexra apoOHOCTH AedopManud Ha pecypc IUIACTUYHOCTH
MeTtauioB u kadectBo m3aenuit JIII npu ompenenenun kodpPUIIMEHTOB BBITSKKA
MIPU U3TOTOBJICHUHU M3JCJIMM TUIA TJIyOOKHUX CTaKaHOB 3a 3 U OoJiee mepexoja

Bnugaue »sddexra apoOHOcTH nedpopmanuum Ha pecypc IUIACTUYHOCTH
METaJUIOB U Kaue€CTBO U3JIEUH MPOKATHOTO MPOU3BO/ICTBA

Bnugaue »sddexra apoOHOCTHM npepopManuud Ha pecypec IUIACTHYHOCTH
METAJJIOB ¥ KQYE€CTBO U3JEIUN BOJOYHIBHOTO IPOU3BOACTBA

Bnugaue sddexra apoOHOCTHM naepopManuuM Ha pecype IUIACTHYHOCTH
MeTaiIoB U KadecTBO uznenuid 'Ol u cnenBumioB MITAMIOBKH.

HamonHenne JIEKIMOHHOTO MaTepuala IJlaHa KOHCIEKTa JICKIUH MOapOoOHO
paccMaTpPHUBAETCS B COJICPKAHUU CIICAYIONUX YICOHBIX U3TaHUM:

BoByenko A.B. MeTo1bl HETMHENHOTO U TMHAMHAYECKOTO TPOTPAMMUPOBAHHUS
B pacu€Tax IMpoIECCOB 00pabOTKM METaIOB JAaBiicHHeM: yd4eO. mocobdue /
A.B. BoBuenko. — PocroB-#//1; 3narensckuii neatp JAI'TY, 2015.-103c.

BoBuenko, A.B. CoBepieHCTBOBAHHE TEXHOJOTHUU MPOIECCOB OOBEMHOMN
IITAMIIOBKM Ha OCHOBE MPUMEHEHUSI TPAaHUYHO-3JIEMEHTHBIX Pacu€ToOB: MOHOTpadus
/ A.B. BoBuenko. — PoctoB H//]: U3natensckuii nentp AI'TY, 2011. — 264c.



Pesnuxo HO.H. Ontummuzanus TEXHOJOTUYECKHUX MPOLECCOB 00pabOTKU
MeTaUIOB JaBieHueM: yue6. mocoome /  FO.H. Pe3numxoB, B.C. Mopos,
A.B. BoBuenko. — PoctoB-#//1: U3narensckuii nentp AI'TY, 2002.—94c.

Pe3nunkoB, FO.H. MonenupoBanue TEXHOJOTMYECKUX MPOIECCOB Ky3HEUHO-
HITAMIIOBOYHOTO TMpou3BoAcTBa: yued. mocobue / FO.H. Pe3nuxoB. — P. w//l.:
Nznarensckuii meatp AT TY, 1994.— 94c.

Pe3nnkoB FO.H. Teopus 00pabOTKH METAJIOB JABJICHHEM: TEKCT JCKIUH /
FO.H. Pe3nukoB, A.B. BoBuenko. — PocroB-u//l: Usmarensckuit nientp JAI'TY,
2010.-96c.

PesnnkoB 1O.H. MmkeHepHas MeXaHWKa TBEpJIOTo Teja: ydeO. mocodwe /
IO.H. Pe3nukos, E.A. E¢ppemoBa, A.B. Bouenko. — P. v//].: U3garenbckuit ieHTp
AI'TY, 1998.-167c.

MeTtoauyeckue peKOMEHAALMU
(mpakTHYecKHe 3aHSITHS)

[TpakTyeckue 3aHATUSI — OJTHA U3 BaXKHBIX (opM ydeOHOro mpoiecca B Kypce
«YrpaBiaeHue Ka4eCTBOM 0OBEKTOB MPOPECCUOHANIBEHOM JIeaTeIbHOCTH Y. Ha 3ansaTus
BBIHOCATCSI HanOoJiee BaXKHBIE U CJIOKHBIC BOIPOCHI MPAKTUYECKOTO MPUMEHEHUS
3HAHMM M3 00JIaCTU TEOPETUYECKOro (JEKIMOHHOIO) Kypca, 0€3 KOTOpBIX
pa3zoOpaTbcsi B Marepuaje IUCLHUIUIMHBI HEBO3MOXXHO. 3aHSTHS OPUEHTUPYIOT
OakajgaBpOB Ha TBOPUYECKUH NOAXOJ K H3YYEHUIO H3JI0KEHHOTO JIEKIIMOHHOIO
Marepuana. Ocoboe 3HauY€HHE TMpPU TOJATOTOBKE K MPAKTUYECKUM 3aHATHIM
MPUIACTCS CAaMOCTOSITEIBHON paboTe ¢ HCTOYHMKAMH W YYEOHOM JIHUTEpaTypoil.
[IpakTrueckue 3aHATHS HAMPABIAIOT OaKallaBpOB Ha KOMIUIEKCHOE PACCMOTpPEHUE
BCEX BOIPOC Kypca MOJICIUPOBAHUS TMpoileccOoB 00paboTku naBieHueM. OHU NaroT
BO3MOXKHOCTh CTyZeHTaM 3¢ (HEeKTUBHO yCBauBaTh Y4eOHBbIC MaTEepHaIbl, OBJIAJIEBAThH
MEPBOMCTOYHUKAMU M HAYyYHOW JIMTEPATypOH, MOMOTAlT pPa3BUBATh ITPOECKTHOE
MBIIIJIEHHE B BOMPOCAaX pa3pabOTKU pa3HOOOPA3HBIX CXEMHO-TIPOCKTHBIX PEIICHUN B
obOnactu Moaenupyemsix npoureccoB OM/I, npuobperars HaBbIKM MOTHUBHUPOBAHHOTO
000CHOBaHMSI BBIOPAHHOW TOYKHM 3PEHHS B TEXHOJOTHYECKUX BOIpocax. | JlaBHBIM
YCIIOBUEM YCBOEHHUS Kypca SIBJII€TCS TLIATENIbHAs MOJTOTOBKA CTYJIEHTA K KaXIOMY
3aHSTHIO.

[ToAroTOBKY K 3aHSTHUIO CIeAyEeT BECTH B CIEAYIOIIEM MOPSAKE:

- BHUMATEJIbHO O3HAKOMUTHCS C IJIAHOM 3aHSITHS, CIIMCKOM PEKOMEHJOBAaHHON
JUTEPaATypbl, METOJUYECKUMU PEKOMEHIAIUSIMH;

- MPOYMUTATh KOHCIEKT JIEKIIMM MO TEME€ IUIAHOBOTO 3aHSITHS, AKUECHTUPYS
BHUMAaHHE Ha COJIEP)KaHHUM OCHOBHOTO Marepuaia, HEOOXOIUMOTO JJIsi OCBOCHUS
MMOCTABJICHHBIX IIEJICH;

- BOXHEHUIIMM 3TarioM padOThl MPH MOJATOTOBKE K MPAKTUYECKOMY 3aHSATHIO
ABJISICTCS. U3YUYCHUE PEKOMEHJIOBAHHOM K KaXJO0M TeMe JuTeparypbl. ICTOUHUKH U
JuTepaTypa aBTOMAaTU3AllMM KYy3HEUHO-IITAMIIOBOYHOIO IPOU3BOJICTBA SIBIISIOTCSA



OCHOBOM JTOCTOBEpHbIX 3HaHUH. IloMomp oOy4aromumcss OpuU MOATOTOBKE K
3aHATUSAM OKa)XeT PEKOMEHJyeMas JMTepaTypa, ykazaHHas B pasneine 6 Paboueit
IPOrPaMMBI.

[Ipu pabore HaJg pPEKOMEHJOBAHHBIMH HWCTOYHHKAMU U JIUTEPaATypou
HEOOXO0JMMO MIOMHUTH, YTO HEAOCTATOYHO OIPAaHUUYMBATHCS OCTIIBIM 03HAKOMJICHHEM
WJIM IPOCMOTPOM TEKCTA.

Ha ocHOBe W3yyeHHs HCTOYHHMKOB JIUTEPATYpbl HEOOXOAUMO MOATOTOBUTH
IPOTOKOJ, 0()OPMHUB COOTBETCTBYIOILLIKE 3AIMCH B HEM.

Hanbonee TpymnoemMkod 4YacTbio, HO COBEPIICHHO HEOOXOAUMOM, IS
MOJTOTOBKHM K MPAaKTUYECKOMY 3aHSATHIO SIBIISIETCS KOHCIIEKTUPOBAHUE B MMPOTOKOJIAX
MeToauueckon Jsurteparypbl. KoHcnekTuBHas ¢opma 3amucu TpeOyeT HE TOJBKO
¢ukcauuu HamOoJee BaXKHBIX IIOJOKEHUN HUCTOYHMKA, HO M (UKCAUUUd U
METOJOJOTUYECKHUX IIOJIOKEHUH M JoKa3arenscTB. Hepenko B MpoTokodax
¢ukcHupyloTcs U COOCTBEHHBIE 3aMEUaHHUsl U BOIPOCHI, KOTOphIE B JajbHEWUIEM
00CY>KIat0TCs Ha JIEKLMOHHOM WJIM JJaOOPATOPHOM 3aHATHUSX.

IIpoTOKON cocTaBiSIETCST B NOCIIE0BATENBHOCTH, MPEAYCMOTPEHHON INIAHOM
KOKIOM TEMbl 3aHATHS, COAEPXAIIMMCS B COOTBETCTBYIOIIEM METOAMYECKOM
yKa3aHUHU.

K kaxaoMy HpakTHYECKOMY 3aHSATHUIO PEKOMEHIYIOTCS BapUaHThl 3aJlaHUM,
KOTOPBIE CJIEYET BBIMOIHATH IO METOJUKE MAaTEPUAIOB COMMPOBOKICHUS KaXI0TO U3
HUX.

Ha nmpaktryeckux 3aHITHsIX OakajiaBp AOJDKEH:

- IPUHUMATh aKTUBHOE Y4acTHE B 00CYKI€HUH BOIPOCOB 3aHATHUS;

- BHUMATEJBHO CIIEUTHh 32 OOCYXJIEHHEM paccMaTpUBAaEMBIX OCOOEHHOCTEH
TEM;

- YMETb BECTH IIOJIEMHUKY C OIITIOHEHTAMU U MOTUBHPOBAHHO JI0KA3bIBAaTh CBOIO
TOYKY 3PECHHUS.

[IpuoOpereHHble  3HAHUS M HABBIKM  [OBBIIIAIOT  O3HABATEJIbHYIO
JeSITENIbHOCTh, JAl0T BO3MOXHOCTh OakajiaBpamM (OpMHpOBaTH CBOM YMEHHUS H
HABBIKHM, aHAIM3UPOBATh (DAKTHI, HMCHOJB30BaTh HAYYHbIE HWCTOYHHKH, J€1aTh
00OCHOBaHHBIE BBIBOJbI, MPUOOPETATh HABBIKM W 3HAaHUA I Takod (OpMBbI
OOy4eHHMS U1 KOHTPOJISL, KaK TECTUPOBAHHUE.

TeMbl NPAKTHYECKUX 3AHATHM

1. OyHKIUOHAIbHBIE 3aBHCUMOCTH, UCHOJIb3yeMblIe VISl Pe0JTOrH4ecKux
ypaBHeHMH cTaJied U civiaos npu 'O u XIII.

[enp pabGotel. M3yunTh BIMSHHE BapbHUPOBAHUS KOMIIOHEHT PEOJIOTHYECKUX
ypaBHEHUN Ha  KAauyeCTBEHHbIE TMoOKa3arenn  (popmooOpa3zoBaHUs — U3EIHIMA
MJIACTHYECKON TehopMaIiuu 1o JaHHBIM YHCIIEHHOTO MOJICIIMPOBAHUSI.

2. MlapameTpsbl, HUcHoJIb3yeMble JJsl ONMUCAHUS KOHTAKTHBIX I'PAHUYHBIX
YCJIOBUI IUIACTHYECKOro ¢opmou3MeHeHust crajeil M cmiasos npu ['OLI u
XIII.



Llenb paboTel. M3yuuTh BIMSIHIE BApUAHTOB KOHTAKTHBIX TPAHUYHBIX YCIOBUH
(koapdurment Tpenus no KynoHy, kodpduimeHT TpeHus 1o 3uOeiro, MOHITHE
(dakTOopa TpeHHs) Ha IMOKA3aTeJIM aJCKBATHOTO SKCIEPUMEHTY W PallMOHAIBLHOIO
dbopMooOpa3oBaHUs U3AETUI IIACTHYECKON AedopMaliieil mo JaHHBIM YHCICHHOTO
MOIECITUPOBAHUSI.

3. YuciaeHHoe MojaeaupoBaHue mnpoieccoB mnpoueccoB OII meromom
rPaHUYHBIX djieMeHTOoB (MI™))

[leap paboThl: W3Yy4YUTh METOAWKY pacdéTa Tpolecca IIaCTHICCKOM
nedopmarui ¢ mpuMeHeHueM ~MID  w  peanm3oBaTh  MOJCTUPOBAHHE
dhopMOU3MEHEHNS 3aTOTOBKHU B TMTOKOBKY 10 MHANBUAYATLHOMY 3aIaHHUIO.

4. YucnenHoe mojaeaupoBanue mnpoueccoB mpouecco Ol meromom
KOHeYHBbIX j1eMeHTOoB (MKD)

[leab paboThl: U3y4YUTh METOAMKY pacuéra Tmpolecca IUIaCTUHYECKOM
nebopmarun ¢ npumenennemM MKD  u  peanmzoBaTh  MOJIETUPOBAHHE
(dhopMOr3MEHEHUS 3aTOTOBKU B IMTOKOBKY 0 MHAUBUAYAJILHOMY 3a/IaHUIO.
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PABOTA No1
U3yueHne MeTOANKN KOJIMUECTBEHHOW OLeHKHN YPOBHSA reo-
METPUUYECKOW C/I0XKHOCTU U3aennin, nonyvyaeMbix 06 bEMHOMN
LITaMMNOBKOM

Llenb paboThl: M3yuuTb METOAWMKY KONIMUYECTBEHHOW OLIEHKM
YPOBHSI F€OMETPUYECKON CNIOXXHOCTU W3AENWI, MONYYaeMbIX OBBEM-
HOW LITAMMOBKOW, MO (hopMe MomnepeYHbIX CEYEHUN.

MaTepwuanbl, MHCTPYMEHT, 060opyaoBaHKe.

1. BapwvaHTbl geTanei unm nokoBok (PyybéB LUTaMMOB), UCMONb-
3yeMblX 4151 OLUEHKM CITOXHOCTU hOpMbl;

2. W3MepuTenbHbI MHCTPYMEHT;

3. TOCT 7505-89;

4. YepTtexu nsaenuin (NoKoBok), NMosy4yaeMbiXx 06BEMHON LITAM-
noBKkoW (ropsiuert 06bEMHON LUITAMMNOBKOW);

5. MK ¢ OC (Windows 7 u BblILe);

6. MS Office (obs3aTenbHbI coctas: Word, Excel);

7. Pepaktop BekTopHOM rpacdukm (Komnac 15 v Bbilwe).

Ob6Lume cBeaeHus.

leoMeTpuyeckasl ClIOXHOCTb u3aenuii B obnactn o06paboTku me-
TannoB gaeneHvem (OM[) sBNsieTCcs OAHWMM M3 OCHOBHbLIX MOKasaTe-
Nen, onpeaensitolmnx Takne 0COBEHHOCTU TEXHONOMMYECKMX npouec-
COB LUTAMMOBKM KaK KOMMYECTBO 3arOoTOBUTENbHbIX (MPOMEXYTOUHbIX)
MepexoaoB, TEXHONOTMYHOCTb M3AENUA, MX cebecToMMoCTb, O6bLEMBI
[OMOSTHUTENbHBIX METasI0- U 3HeprosaTpaT u np.

MeToANKN KOSIMYECTBEHHOMN OLIEHKU FeOMETPUYECKON CIOXHOCTU
06bEKTOB MpodeCccUoHanbHON AesTENbHOCTM B 06/1acT 06bEMHOM
LUTAMMOBKN — U3AENNIA UM NMOKOBOK, MPUMEHSIIOTCS B LeNsiX NoBbille-
HUSI OCTOBEPHOCTM pa3pabaTbiBaeMbix TexHonorun OM/[ Ha ctaauu
NX MPOEKTUPOBaHWS.

Mopsaaok BbiNONHEHUSA PaboThlI.

1. Ha aHanuaMpyeMoM v3genuu, NMOKOBKE UM MO MX yepTexam
onpeaensieTcs MeCTOMoSIOXKEHWE OCHOBHOW TMJIOCKOCTU CEYEHUs, MO
KOTOpoMy 6yAeT OLeHMBATLCA B AalibHEWILEM KOMIMUYECTBEHHas! BEn-
YMHA reOMETPUYECKON CNIOXXHOCTU 0BbbeKTa.

2. ®opMUpYETCA YEPTEX UNN 3CKU3 ceyeHust 06bekTa B aHanu-
3MPYEMOM FeOMEeTPUYECKOM MECTE.

3. [ns nonHoro ceyeHunss obbekTa (He 3aBUCMMO OT Hanuuus
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YC/TIOBU CUMMETPUW Ha CEYEHWNM) OMNpeAenSIETCA CTeNeHb CIOXKHOCTY
ceyeHusl NOKOBKW (/7) OTHOCUTENBHO CEYEHUSI ONUCAHHON BOKPYr Heé
durypsl (umnuHapa wnm napannenenvnega) (4)[1,¢.158; 2]

@ =(PhIF)I(PSIFy)

P— NepuMEeTpPbl CEYEHWUIA; F— NOLLIAN CEYEHWIA.

4. B 3aBMCMMOCTM OT Hanvuusi AENCTBYIOLWMX YCIIOBUIA CUMMET-
pvn Ha ¢opMe ceyeHns obbekTa, OTHOCUTENbHO siBHOM (puc.1.1)
[1,c.158; 2] nan MHMMOI OCM €ro CUMMETPUM OMpeaensieTcsl CTeneHb
CNIOXXHOCTW NOKOBKW MO KOHUrypaunm eé€ ceveHuns

Rp; — HapyXHbIi paanyc MOKOBKW; Ry; — abcumcca UeHTpa TSHKecTu
MOJIOBMHbI OCEBOMO CEYEHMS.

—
%
-
A
|
‘A
=
i
i

U 4 J /
Puc. 1.1. OnpeneneHne Hapy>Horo paguyca ob6bekTa u abcumccl LeHTpa
TAXECTU NOJIOBUHBLI OCEBOI0 Ce4YeHMs B 3aBUCMMOCTU OT PacnosioXXeHUs no-
JIOCTEN Ha pyybax WTaMnoB

Ecnn nokoBka He SBNSIETCA TeNOM BpalleHus (C OCbio BpalleHus,
COBMaAalollen C HopManbio K M/iaHy LITAMMNOBOMO MPOCTpPaHCTBA U
SBNAIOLLENCA OCbIO CUMMETPUM CEYEHUS), TO BBOAUTCS MHMMAsi OCb
[3,c.182], npoxoasawas yepe3 LEeHTp TSHKECTU NOAHOro CeyeHus ro-
KOBKW. B 3TOM cnyyae Ans onpeaeneHns BennyuH Rz U R NpUHUMMa-
€TCS Ta YacTb ceyeHus (neBast unu npasas), pasaeneHHas 3ToW ocblo,
KoTOpas pocrtasnsietr Cr—»>max.

5. OnpenensieTcs KOIMYECTBEHHBIA KPUTEPUIA CNOXHOCTU MO-
KOBKM, MCMOSb3yeMbIH U PEKOMEHAYEMbI Kak Havboniee yaauHbii,
Hanpumep, B paboTtax [1,c.158; 2]

ST = CDHCH .

6. B cnyyae aHanusa CUMMETPUYHONM (OPMblI CeYEHUSt 06BEKTa,

Mo 3HaYeHWO Kputepust Sr MoryT 6biTb onpeaeneHbl hopMbl-aHanoru
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06beKTa, KOTOpble MOryT WCMOSb30BaTbCA ANt MEPBUYHON OLIEHKM
TEXHONOMMIN UX U3rOTOBMIEHMS WTaMmNoBKoi (puc.1.2).

0395 2 33 52
== o | e | e
! 2 34 54
== || e | A
amm
59

15 & 2,6 J,Zé 59
' =

I
~
22

! % E :/;'4'4 @ M@j

=) A |

Puc.1.2 MpuMepbl 0CECUMMETPUYHBIX (KPYT/IbIX B MIAHE) MOKOBOK M paccuu-
TaHHbIE 3HAYEHUSI KPUTEPUSI FEOMETPUYECKON CNOXKHOCTU S7 ISt HUX

CoaepxaHuve oT4yéra.

OTYET 0 BbINOHEHMN PabOTbl AO/MKEH BKIOYATb:

1. Ha3eaHue paboTbl.

2. Uenb paboTbl.

3. MNepeyeHb MaTepranoB, NHCTPYMEHTOB M 060pyA0BaHUS.

4. DCKM3bl aHaNU3UPYEMBIX U3AENNN.

5. PacyéTbl OCHOBHbIX MapaMeTpoB, BXOASLUMX B KONMYECTBEH-
HYIO OLIEHKY MoKasaTensi CI0XKHOCTM reoMeTpuyeckoi popMbl ceve-
HWUS U3AENUS NN MOKOBKM.

6. BbiBoabl no paboTe.




PABOTA N292
N3yueHne METOAMKM KOJIMUECTBEHHONM OLIEHKM HEpaBHOMeEp-
HOCTM pacrnpepesieHUs HaKonJIeHHOro Ae¢hopMUPOBAHHOIO
COCTOSIHUSA B U3AenusXx, Nosly4yaeMbiX 06bEMHON LUTAaMNOBKOM

Llenb paboThbl: M3yuuTb METOAUKY KOJIMYECTBEHHOW OLIEHKU He-
PaBHOMEPHOCTM pacnpefeneHnsl HaKoMIeHHOro AedopMUMPOBaHHOIO
COCTOSIHMS B U3LENMNSIX, NONyYaeMbIX 06bEMHON LLITAMMOBKOM.

MaTepuanbl, UHCTPYMeHT, 06opyoBaHuMeE.
1. dkcnepuMeHTanbHble 06pa3Lbl C HaHECEHHOW KOOpAMHATHON ceT-
Kol [0 dopMMpoBaHus AedOPMUPOBAHHOIO COCTOSIHUS WK pe-
3ynbTaTbl YACTIEHHOMO MPSIMOro MOAENMPOBAHMS npouecca 06bEM-
HOM LITAMMOBKM;
M3MepUTENbHBIA MHCTPYMEHT;
MK ¢ OC (Windows 7 u BbiWwe);
MS Office (ob6si3aTenbHbIii coctaB: Word, Excel);
CkaHep (dpi 300 p/inch);
PenakTop BekTopHOW rpadukn (Komnac 15 u Bbiwe).

ounkwnN

ObLume cBegeHus.

MWUHUMU3NPYEMbBIN  KONMYECTBEHHBIA KpUTEPUIN HepaBHOMEPHO-
CTW pacrnpegeneHns HakonaeHHoro AeopMMpOBaAHHOIO COCTOSHUS Js
6bin BBeAeH B paboTe [4] B KayeCcTBE OCHOBHOIO KONIMYECTBEHHOMO
rokasaTtens 0606LEeHHONM OLIEHKM LUTAMMYEMbIX U3AEenuiA.

Kputepuiti no3BonsieT Ha OCHOBE pacy&THOro Noaxofa CpaBHU-
BaTb Mexay cobon pe3ynbTaTbl M3rOTOBJIEHMSI OAHOIO U3Aems Mo
Pa3nNYHbIM TEXHOSIOMMSAM LUTAMMOBKM, KOTAa Kaxzas M3 HUX MOXeT
6biTb MpW3HaHa ycrewHon. Mo3BonseT A0 NpoBeAeHUs MaKpOCTPYK-
TYPHOrO aHanM3a roToBOro 3KCnepuMeHTanbHoro obpasua, Ha ocHoBe
aHanNM3a KMHEMATUKWM TeYeHWUs MeTanna BHYTPWU M3L4enus, OLEHWUTb
paBHOMEPHOCTb  AedopMauun, paBHOMEPHOCTb  pacnpeneneHus
YMNpOYHEHNs No 06bEMY M3aenna u, Kak cneacTsue, BolbpaTb 06bekT
NpOM3BOACTBA C MOBLILWEHHBIMWU MEXaHWMYeCKUMU U 3KCnyaTaumoH-
HbIMW CBOMCTBaMM.

MopsaoK BbINOAHEHNS PabOThl.

1. MoaroToBUTb aHaNM3MPYEMbIN 06BEKT NPOdECCHOHANBbHOM
neatenbHocTu (u3penune (MOKOBKY), MoslydyeHHoe 06paboTkoi faaene-
HUEM MNN YNCIIEHHYIO MOAENb 3TOro o6bekTa).
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AHann3MpyeMblil 06bEKT (U3MUECKON UM MATEMATUYECKON Mpu-
pofibl IO/MMKEH COAEPXaTb MHMOPMALMIO O KOHEYHOM AedopMUpoBaH-
HOM COCTOSIHUM BHYTPEHHero 06bEéMa, HanpuMep, B OAHOM M3 BUAOB:
— KOOPAMHATHOM CeTKM (3apaHee HaHeCeHHOW Ha MornepeyHoe ceye-

HMe 3aroToBkM A0 06paboTku aasneHnem) (puc.2.1);

"41 = i 0

a) 6)
Puc.2.1. KoopavHaTHas ceTka CeYEHUI MOKOBKM, NMOSTyYEHHOM LITaMMOBKOV B
oaVH nepexoa (a) 1 3a Tpy nepexoaa No onTuUManbHoi cxeme (6) [3]

— CeTku, 06pa3oBaHHON NTMHUAMU
narpaHXxeBblX KOOPAMHAT;

— M30MIMHWUIA MONEBOrO MpeacTaB-
NEHNs  pacnpeeneHnsl UHTEH-
CMBHOCTW  HAaKOMJIEHHOW  fae-
dopMaumm B aHanU3MpyemoMm
ceyeHumn (puc.2.2) c eé auckpe-
TU3auueln B npeaenax rpagaunu ,
dgi <0,3 [3,c.21]. Puc.2.2. Pacnpenenexune aegopma-

un (Q-Form) B NOKOBKE, LITaMMye-
2. Ana cnydas  aHanusa Muoﬁ rfé? onTMM)aanon cxe;we, HO oyue—
fiueeK, 06Pa3oBAHHBIX JIMHUAMU  eaevoe B npefenax TonbKo YNCTO-

narpaH>XeBblX KOOpAWHAT WU BOro nepexoga [3]

JIMHMSIMM  KOOPAMHATHOM  CETKM

Ha 3KcnepuMeHTaslbHOM 06pa3ue, onpeaenvTb Masnble OTHOCUTENbHbIE

(rnaBHbI€) NUHENHbIE U cABUroBble AedopMaumn AN KaXaon BHYT-

pPEHHEN AYeliKM MO U3BECTHbIM BbipaxkeHusm [5,6] (ana AByMepHOro

cnyyas)

aux . auy aux 8Uy

S =— 2= N2= T

OX oy oy oX
rAe Uy, U, — KOMMOHEHTbI Manoro nepemelleHns (abconoTHbie Koop-
AMHaTHble agedopMaumm syeek).



8

3. [Onsa cnydyas aHanu3a siueek ceTku, 06pa3oBaHHOMN NarpaHxe-
BbIMU KOOpPAMHATaAMU UMM SUYEEK KOOPAMHATHOM CETKM Ha 3Kcnepw-
MEHTa/IbHOM 06pasLe, onpeaenuTb MHTEHCMBHOCTb Masoi aedopma-
UMM &; KaXKAON BHYTPEHHeW siueliku B YCnoBuWsIX MIockon Aedopma-

umm [5,6,3]

2 \/ 2 2.3 2
gi =— 81 —6‘182 +€2 +—]/12 .
3 4

4. OnpeaenuTb 3Ha4YeHWUs nolaaen S; pacnpoCTPaHEHUSt WH-
TEHCUBHOCTEN pAedopMaumm (No pa3MepaMm siueek unuM obnacrsm,
OrpaHN4eHHbIM VI3OJ'IVIHVIFIMVI).

5. OnpepenuTb CpefHeB3BELLEeHHOe MO MAoWaan cevyeHust 3Ha-
YeHMe MHTEHCMBHOCTK Aedopmauum [3,c.21]

o 255

C,

TS,
roe & —TeKyllee 3HaYyeHue MHTEHCMBHOCTM AedopMaumum, pacnpege-
NeHHoe no /My 4uncny nnowaaen (S) nogobnacrteit (B ToOM uucne u
fyeeK) BHYTPEHHEro ceyeHns (Mnm ob6bEMa) roToBOK MOKOBKU.

6. OnpenenvTb 3HayeHMe KpuTepusi HepaBHOMepHocTn pedop-
MMPOBAHHOI0 COCTOSIHMSA (HakomneHHoro) [4,3]

n
> S;
i1

A

gcp —&j

J5:

Ms

S
1

ConepxaHue oTyéTa.

OTYéT 0 BbINOAHEHNN PabOTbl AO/MKEH BKOYATb:
Ha3saHue paboTbl.
Llenb paboTsbl.
MNepeyeHb MaTepranoB, MHCTPYMEHTOB M 060pyA0BaHMS.
MN306paxkeHne aHanm3npyembix 06pasLoB.
PacyéTbl OCHOBHbIX NapaMeTpOB, BXOASALUMX B KOIMYECTBEHHYHO
OLIEHKY KpUTepusi HepaBHOMEPHOCTM HaKOMNJIeHHOro AedopMmpo-
BaHHOro COCTOSIHUS.
6. BbiBoabl No pabote.

mhwhe



PABOTA N93
N3yueHne MEeTOAUKUN KaueCTBEeHHOI OLleHKHN YpPoBHSA chopMm-
pOBaHHOW HEpPAaBHOMEPHOCTU pacnpeaeneHus aedopmmpo-
BaHHOIO COCTOSIHMSA B U3feNunsax, nojslyyaeMbix 06 bEMHOMN
LUTaMMNOBKOM

Llenb paboThl: U3y4MTb METOAMKY KAUECTBEHHOW OLIEHKM YPOBHS
copMUPOBaAHHON HEPABHOMEPHOCTV pacnpeaeneHns aedopMmupo-
BAHHOIo COCTOAHUA B U3AENNUAX, NOJTyHaEMbIX 06'béMHOl\/JI LIJTaMI'IOBKOl\/JI

MaTepwuanbl, MHCTPYMEHT, 060opyaoBaHKe.

PacyeTHble pe3ynbTaTbl BbIMOJHEHHBLIX paboT 1 n 2;

2. BapwaHTbl AeTaneit uimn rnokoBoK (PyYbEB LUTaMroB), MCMOb3ye-
MbIX 41151 OL€HKWN CJIOXXHOCTM (POpMbI;

3. JKcnepuMeHTanbHble 0bpasubl C HAHECEHHON KOOPAMHATHOM CceT-
Kol [0 ¢opMMpoBaHus AehOPMUPOBAHHOIO COCTOSIHUS WU pe-
3ynbTaTbl YUCIEHHOMO MPSIMOro MOAENMPOBaHMS npolecca 06bEM-
HOM LITAMMOBKY;

4. MK c OC (Windows 7 u BblLLE);

5. MS Office (obsa3atenbHbiii coctas: Word, Excel).

—

Obuwue cBeaeHus.

KonnuecTBeHHbIN NokasaTenb HEpPaBHOMEPHOCTU pacrpeaesieHust
HaKoMnJIeHHOro AeopMMPOBAHHOIO COCTOSIHUS Js [4] yxXe paccmaTpu-
Ba/icd B KA4YecTBe [AOMNOSHUTENbHOMO KPUTEPUSI K CPaBHUTENbHOMN
OueHKe HecKoNbKUX 3(MeKTUBHBIX NPOLECCOB M3roToBeHUs o6bek-
TOB NpOodeCcCMOHaNbHOM AEeSTENbHOCTU B KY3HEYHO-LUTaMMNOBOYHOM
Npou3BOACTBE.

Hwxe npeacTtaBneH Noaxod, OCHOBaHHbIN Ha pe3yfbTaTax cTaTu-
CTUYECKON 06paboTkM AaHHbIX O (DYHKUMOHASIbHOM CBA3M 3HAYEHWN
HepaBHOMEPHOCTW pacrnpeaeneHnst HakonIeHHoro aedopMMpoBaHHO-
ro COCTOSIHWS! J5 B MOKOBKaX C KPUTEPUEM FEOMETPUUECKOW CITOXKHO-
CTW wWTaMnyembiX usgenuii Sr. Moaxod NpUMEHUM B AMAnasoHe 3Ha-
yeHun 3>5:>0,7.

Mopagok BbinoAHeHNs paboTbl.

1. Mony4yeHHble paHee pacyeTHble AaHHbIE O COOTBETCTBUM eo-
MEeTpUYECcKMX opM MU3AeNMin (MOKOBOK) CO CNIOXHOCTbIO Sy M Hepas-
HOMEPHOCTbIO AehOpPMMPOBAHHOIO COCTOSIHUA Js pa3genvTb Ha aBe
rpynmnbl, B 3aBUCMMOCTM OT TUMa 06bEKTa MCXOAHOW MHopMaUmmn ans
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0,55
0,5
0,45
0,4
0,35
03
0,25
0,2
0,15
0,1
0,05

Js

0,75 1 125 15 1,75 2 225 25 275
ST
—+— Omr-pacy —8— Parrpacy Hepairpacy =fill- Opt-max —#=— Rac-max

Puc.3.1. K onpenenexunio npeaenos napamertpa Js No pesynbTaTtaMm
YNUCNEHHOIro MoAeNnpoBaHnAa
aHanusa: JaHHble 3KCNepUMeHTa MM JaHHble MaTeMaTUyeckoro Mo-
aenvposanus (puc.3.1 un puc.3.2).

2. MpousBecTM OLEHKY BO3MOXHbIX YpPOBHEN CchOpMUPOBaHHOM
HepaBHOMEPHOCTU AechOPMUPOBAHHOMO COCTOSIHMSA, B 3aBUCUMMOCTU OT
napametpa Sr (puc.3.1 n puc.3.2).

[ns oueHKu, B COOTBETCTBUM C AaHHbIMM puc.3.1 u puc.3.2, uc-
Nnosib30BaTb CTAaTUCTUYECKME BbIPAXEHUS, XapaKTepusylolwme rpe-
[enbHble BEIMYMHbI KpUTEPUS HEpPaBHOMEPHOCTM AehOpPMMPOBAHHOMO
COCTOSIHUSA NO pe3ynbTaTaM YUCNEHHOrO MOAENNPOBAHNS:

075 /
07
065
06
055
05
045
04
035
03
025
023
015
01
005
075 1 125 15 175 2 225 25 275

St

J5

—¢— Onr-okcr —8— Pareoken Heparroxen == Onr-max == Parrmax

Puc.3.2. K onpegeneHuio npeaenos napameTtpa Js no pesynbTa-
TaM 3KCNepUMEHTOB



11

laget |=0,0758-52 —0,0982-5; +04593;
o225, |=0,0545.52 +0,0071-5; +01112,

a TaK XXe N0 _aHalorn4yHblM pe3ysibTaTaM adHa/in3a 3KCNEPUMEHTAs1b-
HbIX AAdHHbIX:

lagrt |=0,0532-52 +0,0573-S; +0,0098;
022, |=0,2200- 52 ~ 03812 51 +0,3901.

3. KauecTBeHHO, ypoBeHb C(hOPMMPOBABLUENCA B aHanusMpye-
MoM obpasue HepaBHOMEpPHOCTM AeOPMMPOBAHHOIO COCTOSIHUS Oue-
HMBAETCA MOCPEACTBOM KlaccudukaumMn paHee pacCYMTaHHOrO 3Ha-
yeHns napameTpa Js Ha Tpy AvanasoHa:

Jg < lJ opt J — QNS pe3ynbTaToB, 6/IM3KMX K AAHHBIM HamnpaBieHHO-
ro oNTUMM3ALIMOHHOIO NPOEKTUPOBAHUS;

[J opt 1o Jg < lJ rac J ANA pesynbTaToB, 6/M3KUX K AaHHLIM pa-
LIMOHAMBHOIO NMPOEKTUPOBAHUS;
lJ e |< Js — ans TMNoBLIX M HepauMOHanbHLIX pesynbTaToB Tex-
HOJIOrMYECKOr0o MPOEKTUPOBAHMS.

4. B 3aBMCMMOCTU OT MPUHAANEXHOCTU BENNYUHBI 3HAYEHUS Na-
pameTpa Js K OAHOMY M3 AMana3oHOB, cAenaTb BbiBOAbl 06 ypoBHe
cchOpMUPOBaAHHON HepaBHOMEPHOCTU pacnpeaeneHns  AedopMnpo-
BAHHOMO COCTOSIHNS B M3Aennn (MOKOBKE).

CofepxxaHuve oT4YéTa.

OTYET 0 BbINOHEHNN PabOThl AO/MKEH BKIOYATD:
HazBaHue paboTbl.
Lenb paboTbl.
MepeyeHb MaTepuanos, MHCTPYMEHTOB M 060pyaoBaHUs.
MN306paxkeHne aHanm3npyeMbix 06pasLoB.
PacuyéTbl OCHOBHbIX MapaMeTPOB, BXOAALMX B KONMUYECTBEHHYIO
OLIEHKY KpuUTepusi HepaBHOMEPHOCTW HaKoMNeHHOro aedopMmpo-
BAHHOMO COCTOSIHUS.
6. BbiBogbl o paborte.

uhwnN =
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PABOTA N24
N3yueHne MeToAMKM pacyéTta noTtpe6Horo ycunua ¢opMons-
MEHEHMS MO pacyeTHbIM MapaMeTPaM Ha KOHTAKTHbIX y4yacT-
KaX rpaHvL Tena, NoJiyYeHHbIX rpaHNYHO-3/1IEMEeHTHbIM MO-
AeNIMpoBaHMEM MO MeToAy YNpyrux peweHuin

Lenb paboTbl: NO pe3ynbTaTaM MOCTaAMMHOIO  rpaHW4YHO-
3NEMEHTHOr0 MOAENMPOBaHUS (HENMHENHO-NNACTUYECKOro) npouecca
(DOpMOM3MEHEHMSI MPY LITAaMMNOBKE, PELLAEMOrO MO anropuTMy ynpy-
rmx peweHunii A.A. UnblolnHa, M3yunTb METOAMKY pacyéTta noTpeb-
HbIX YCUWIA MO BENIMYMHAM MPaHWYHbIX NAapaMeTpoB Ha KOHTAKTHbIX
NOBEPXHOCTSIX AePOpMMPYyEMbIX TEN.

MaTepuanbl, UHCTPYMeHT, 060pyoBaHuMeE.
1. Pe3ynbTaThl MOCTAAUAHOIO TPaHUYHO-3/IEMEHTHOrO pacyéTta
npouecca LWTaMMnoBKK;
MK ¢ OC (Windows 7 v Bbllue);
3. MS Office (obszaTenbHbIi coctas: Excel, Word).

N

ObLume cBegeHus.

OQHMM M3 KOCBEHHBLIX MOKasaTeNnel pauMoHaNbHOCTM OpraHu3a-
UMM TEXHOMOMMYECKUX CXEM LUTAaMMNOBKM, B OCOBEHHOCTU B OTKPbITbIX
WTaMnax, MOryT BbICTynaTb 3HEpProcuiaoBble MapaMeTpbl NPOLECCoB.
OaHMM 13 Hux aBnseTcs cnocob Beibopa cxeMbl opMoobpa3oBaHus
MOKOBOK C HauMEHbLUMMWU MOTPEOHBIMM YCUNUAMK, KOTAA BCE reoMeT-
puyeckune gparMeHTbl NOKOBKM 0OPMASIOTCAS OAHOBPEMEHHO [3].

B Takux cnyyasix nepcnekTUBHbIM HarpaB/eHMeM TeXHOMornye-
CKOr0 MPOEKTMPOBAHUS MPUHATO CYMTATb NOAXOAbI, OCHOBAHHbIE Ha
npeaBapuTeNbHOM MaTEMaTUYeCKOM MOAENTMPOBaHMM MpPOLEeCccoB, KO-
TOpble peanusyloTca B Lensx onpeaeneHns opM 3aroToBOK MK Mo-
nycdabpukaToB (Mocne 3aroToBUTENbHbLIX NepexoaoB), obecneunBato-
wmx Tpebyemoe 3anonHeHue.

Mo 3TON MpuuYMHE TOYHOCTb OnpeaeneHusi napameTpos hopMo-
M3MEHEHUS] CpefCTBaMM MOAENMPOBaHMUS SIBSIETCS CYLUECTBEHHbIM
dakTopoM, onpegensowmmM 3hhEKTUBHOCTb METOAMKN NPOEKTUPOBa-
HYS B LIENIOM.

CpeacTtBa MozennpoBaHus MOryT 6a3MpoBaTbCs Ha pasfnyHbIX, B
TOM 4YWCNE YMCNEHHBIX, METOAAX pacyéra, MeTOoAUKaX pelleHus He-
ynpyrux 3agay (HesIMHEMHO-MMACTUYECKNX), KaXxaasl U3 KOTOPbLIX OKa-
3bIBaET B/MSIHME Ha Cnocob onpeaeneHns NoTpPebHbIX YCUNni.
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B paboTte paccmaTpuBaeTcs MeToAMKa pacyéta NOTpebHbIX ycu-
JIMA WITaMMNOBKU MO BE/IMYMHAM FPaHUYHbIX MNAPaMETPOB Ha KOHTaKT-
HbIX NOBEPXHOCTAX AedopMupyeMbix Ten. MeToamka yuuTbiBaeT OCO-
6EHHOCTN NMPUMEHEHUS anropuTMa ynpyrux pewexdnin A.A. UnblowmvHa
K Pacy€Ty HENMHEWHBIX YMpYro-BA3KO-MaacTMyeckux 3agad [6].

MopsAaoK BbINONHEHWS PaboThi.

1. PaccunTaTb 3HAYeHWUsl NpuUpaLleHU MNOTPeBHbIX yCunui 3a
KaXayl0 M3 CTaaui pacyETHOro (OPMOM3MEHEHMSI MO BblpaXKEHWIO
(ans cnyyast KyCOYHO-NIMHEMHOW annpPOKCMMaLMN HEN3BECTHBIX BeN-
UYMH MO ANMHE 351eMeHTOoB (puc.4.1,6))

AP = %(O“y(k) + oy

A7,
n=1 2 "

A€ Oy(k): Oy(k+1) ~ BEP-
TUKaNbHbIE HaMNps>XXeHua B
y371ax, pPacrnofioXeHHbIX Mo

+1
KpasiM FpaHUYHbIX 3/IEMEH- i e |
ToB (M) c Homepamu n..N Touka (2)
MOABMKHOIO yuyacTka KOH- | 72| ——>

TaKTHOW rpaHuubl  aecdop-
MUpYeMOro Tena C MHCTpY-
MeHTOoM; (,, — AAWMHa n-ro

»
>

Uvwm O

n=+1
Touka (2) i

; z— rnybuHa pacyéTHOro

CeYEHUS B MOKOBKE.
BblpaxkeHune npuBoauT-

ca B ¢opme, COOTBETCTBY- A0

oWelt MpuMeHeHnio B pac- 6) n »

uerax, 3 nepr)ro nopsiaka, Puc.4.1. I'paHW4HbIe 3neMeHTbl HyneBoro (c

KOTOPbIE  3a/iRUCTBOBAHbI By couno-nocTosiHHOI annpokcumaLineit) (a)

A

PaCYETHbIX anroputMax  y nepsoro nopsaakos (C MMHENHOMN annpok-
nporpamMmbl [7]. B cniyvae  cumaumein) (6)
NMpUMEHEHNS 3/1EMEHTOB

HyneBoro nopsiaka (pmc.4.1,a), ILl,lf)O6HbIl‘/’I YnieH BblpaXXeHUs 3aMeHdeT-
cq Uy(n) .
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2. PaccunTtaTb 3HAYEHWUS TEKyLMX MOTPEOHbIX YCUIMIA 33 KaXx-
[lyl0 V3 CTafinii PacYETHOro hOPMOU3IMEHEHMS MO BbIPAXKEHUIO

M
I:)i = ZAH ’
i=1
roe /=1...MHoMepa cTaauii pacyéTHoro aedopMUpOBaHUSI.
3. MocTponTb CWUMOBOKM Tpaduk 3aBUCMMOCTU YCUANUS OT KOH-
TaKTHOro nepemMeLleHmns fedopmupytowwero WHCTpYMeHTa
P. = f(H;) B npouecce nocraauitHoro hopMon3MeHeHUs

M
Hi = ZAhI ’
i=1
roe Ahl — B&JIM4NHa NEpEMELLEHNA NHCTPYMEHTA 3a paC‘-IéTHYIO CTa-

AMio.
4. MNopobpaTb TMN annpokCUMMpYoWen dyHKuMKM ansa rpacduka

P = f(H;), eé napamerpbl u Ko3dduUMEHT AocTOBEpHOCTM R®

[8,9], caenaTb BbiBOAbI (aHaNU3MPYs HAKMOH rpaduka Ha pasHbiX
y4yacTkax).

CopepxaHune oT4éTa.

OTYéET 0 BbINOHEHUW paboTbl AO/MKEH BKOYaTb:

HasBaHue paboTbl.

Llenb paboTbl.

MNepeyeHb MaTepuanos, MHCTPYMEHTOB U 060pyaOBaHMS.

PacuyéTbl OCHOBHbIX NAapaMeTPoB, BXOAALUMX B METOAMKY onpeae-

neHns NoTpebHOro ycunus Ha ctagmsax AeopMMpOBaHUS.

5. KapTuHbl noctaamitHoro hopMoOM3MEHEHUS aHaIM3UPYEMbIX pac-
YETHbIX 06pasLoB.

6. Cunosow rpacumk pacyéTHOro npoLecca C annpoKCMMUPYIOLLMMI
ero @yHKunaMmn n koadbuumeHTamMm nx JOCTOBEPHOCTY.

7. BbiBOgbl no paborte.

PONE
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PABOTA N295
N3yueHne MeToAMKM pacyéta paboTbl AedpOpMUPOBAHUSA NO
pacuyeTHbIM NapaMeTpaM Ha KOHTAKTHbIX yYacTKaxX rpaHuy
Tena, NoslyYyeHHbIX rPaHUYHO-3JIEMEHTHbIM MOAENTUPOBaHUEM
no MeToay ynpyrux peLieHui

Llenb pabotbl: no pe3ynbTataM MOCTaAMMHOIO  rpaHWU4YHO-
3NIEMEHTHOrO MOAENNPOBaHUS (HENMHENHO-NIACTUYECKOro) npouecca
¢opMOM3MEHEHMS NpY LITAaMMOBKE, peELIaeMoro no anropuTMy ynpy-
X peweHuin A.A. UnblownHa, M3yunuTb METOAMKY pacdéta paboTbl
AedopMMpOBaHUS MO BeNWYMHAM FPaHUYHbIX MapaMeTPOB Ha KOH-
TaKTHbIX MOBEPXHOCTSAX Tel.

MaTepwuanbl, MHCTPYMEHT, 06opyaoBaHue.
1. PesynbtaThl MOCTAaAUMHOTO TPaHUYHO-3/IEMEHTHOrO  pacyéTta
npouecca WTaMnoBKK;
MK ¢ OC (Windows 7 u BbiLe);
MS Office (o0bs13aTenbHbIi coctaB: Excel, Word).

wn

Ob6Lume cBeaeHus.

Kak yxe 6bin0 ckasaHo B paboTte 4, O4HMM M3 KOCBEHHbIX MOKa-
3aTenen pauMoHanbHOCTM  OpraHU3auMn  TEXHONMOMMYECKUX CXEM
LUTaMMOBKK, B 0COBEHHOCTM B OTKPbITbIX LWITAMNax, MOryT BbICTynaTb
SHeprocmnoBble NapaMeTpbl NpoueccoB. BTOpbIM M3 TakMx nokasaTte-
nen sensetcs pabota aechopMMpoBaHMsI.

YunTbiBas yXe pacCMOTPEHHYI0 paHee MEeTOAWKY orpeaeneHus
noTpebHbIX ycunuii aedopmmnpoBaHust B pabote 4, pabota aedopmu-
poBaHUS OnpeaenseTcs no U3BeCTHOMY M3 €€ pe3ynbTaToB rpaduky
Bupga B = f(H;).

B obwem cnyyae paborta gedopmupoBaHus onpepensieTcs no

BbIPA>XEHUIO

hy

A= [Pdh,

h
roe f;...h, — npepenbl KOHTakTHOro (C aedopMypyeMbiM MeTasnsioM)
nepemeLLeHns NOABWKHON NAuUTLI LWTaMna u3 obliero ero nepemelwe-
HMS MO BbICOTE /1; P— noTpebHoe Tekyllee ycunue, Heobxoanmoe Ans
(popMOV3MEHEHUS 1 3aBUCSLLEE OT BEPTUKANBbHOMO MOMOXKEHNS LTaM-
na P=~P(h).
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Mopafok BbiNOAHEHUS paboTbl.

1. N3yunTb anroputMbl pacyéta WHTerpasibHbiX (YHKUUA reo-
METPUYECKMM METOAOM, B YaCTHOCTW, B BUAE MeToda Tpaneumii [10].

2. Mo pe3ynbTaTaM YMCNEHHOrO0 MOAENMPOBaHNS 3achMKCUPOBaTb
M 3aHECTV B Tab/IMYHOM BUAE 3HAYEHUS TEKYLUMX NOTPEOHbLIX yCMnui
Ha KaXkaoW M3 BCeX CTaaui pac4&THOro hopMOU3MEHEHMS.

3. PaccuutaTtb M 3aHecTu B Tabnuuy 3HauyeHus pabotbl gedop-
MMPOBAHWUS Ha KaXkA0W M3 PacUYETHbLIX CTaAuii

P+PR
A = ('—'J’l)) - Ah;,
2
rae Ah, — BenMuMHa nepemelLeHNst MHCTPYMEHTa 3a pacyéTHYlo CTa-

N
Avio i (obLuee nepeMelueHune onpeaensietcs kak Hy = > Ah, ).

4. PaccuuTaTb M 3aHECTU B Tabnuuy 3HAYeHWsi MOSHOM paboTbl
AecopMMPOBaHUS 3a BCe pacyETHbIE CTaaun

N
A=Y A.
=1

5. MocTpouTb 3HEpreTUyeckuii rpaduk 3aBUCUMOCTU YCUUS OT
KOHTaKTHOro  nepeMelleHnss  AedOopMUpYyIOLEro  MHCTPYMeHTa

A= f(H,) B npouecce nocragnitHoro opMon3MeHeHMs.

6. MopobpaTtb TMN anmnpokcumupylowen hyHKUMM ans rpacuka
A= f(H;), eé napametpbl 1 ko3duLMeHT focToBepHOCTM R* [8,9],
caenath BbIBOAbI (@HANM3UPYs HAKMOH rpacuka Ha PasHbIX ydacTKax).

ConepxaHue oTyéTa.

OTYéT 0 BbINOAHEHNN PabOTbl AO/MKEH BKIOYATb:

Ha3saHune paboTbl.

Llenb paboTsl.

MNepeyeHb MaTepManoB, MHCTPYMEHTOB M 060pyA0BaHMS.
PacuéTbl OCHOBHbIX NapaMeTpoB, BXOASLUMX B METOAMKY onpese-
neHust paboTbl p,eq)opMMpOBaHMﬂ Ha cTagusx.

5. KapTuHbl NOCTaaAMMHOro (popMOM3MEHEHUS aHANU3NPYEMBIX pac-
YETHbIX 06pa3LoB.

6. DHepreTuyeckuii rpaduk pacyéTHOro npouecca c annpoKCUMK-
pytowmMn ero GyHKUMSIMU 1 Ko duumMeHTaMmn nx JOCTOBEPHOCTMU.
7. BbiBOgbl Mo pabore.

W e
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1.0011me cBeaeHus

JucrummHa «YTIpaBiIeHHE KAa4eCTBOM OOBEKTOB MPOheCCHOHATBHOU Jes-
TEJIbHOCTH» OTHOCUTCS K MATEMAaTHYECKOMY U €CTECTBEHHOHAYYHOMY ITUKITY JUCIH-
winH. [Iporpamma no IUCHMIUIMHE COCTABIEHa HA OCHOBAaHUM Y4€OHOrO IJIaHa MOJ-
rotoBku OakanaBpoB HampasieHus 15.03.01 «Mammunaoctpoerue» OITOIT «Uudop-
MallMOHHBIE TEXHOJIOTHH 00pa0OTKU METANIOB JABJICHUEM).

B 3amaun nucuMIUIMHBI BXOAUT W3YYEHUE TPUHIIUIIOB YIIPABICHUS KaueCTBOM
o0wekToB [1]] mocpencTBOM METOJ0B MaTEMaTUYECKOI0, aHAJIOTOBOTO U (PU3UYECKO-
ro MOJCJIMPOBAaHUM, MPUMEHIEMBIX B TEXHOJOTUU KY3HEUHO-IITAMIIOBOYHOTO MPO-
n3BojicTBa (KIIIIT) (06paboTku metaioB nasienuem (OMJ])).

[Ipu cocTaBieHUM MPOTrpaMMBbl YYTEHO, YTO U3yUYE€HHUE NUCIMILIMHBI O0a3upyeT-
Cs Ha paHee M3YUYEHHBIX Kypcax, MPEexIEe BCEro Takux Kak «MarepuaioBeicHue,
«MexaHnka MaTepualioB», «MexaHHKa MpoleccoB 00pabOTKH AaBieHremM». B mpo-
rpaMMy BKJIFOUEHBI BOIIPOCHI, MTO3BOJISIONINE MOCTABUTh 33/1a4y COBEPILIEHCTBOBAHUS
TE€XHOJIOTUH KYy3HEYHO-IITAMIIOBOYHOTO MPOU3BOJACTBA, ONPEAECIUTh MyTH €€ perie-
HUS METOJAAaMH COBPEMEHHOI'O0 MOJEIHPOBAHUSA, YTO COOTBETCTBYET TPEOOBaHUAM
["ocynapcTBeHHOrO0 00pa30BaTENBHOIO CTAaHAAPTA MO YPOBHIO 3HAHMM U yMEHUH Oa-
KaJIaBpPOB.

JucnuninHa u3ydaercs OakaiaBpamH JTHEBHOTO M 3a0YHOTO OTHEJICHUS B 7
cemecTpe. B mpouecce n3ydeHus: TUCUMILIMHBI BBIITOIHIETCS OJHA KOHTPOJIbHAs pa-
oota. [lo nucuumiIvHe YUTArOTCST 0O30pHBIE JIEKLIWUU, IPOBOJAATCS NMPAKTHUECKUE U
71a00paTOpPHbIE 3aHATHSL.

N3yyeHnne AUCHUIUIMHBI 3aBEPIIAETCS SK3aMEHOM.

2. PaGouas nporpamma

2.1 Beenenwue.

Onpenenenue, CyllIHOCTh U Ha3HaA4YCHUE MojieNid. MecTo Mojienell B M3y4eHuu
U COBEPIIECHCTBOBAHUHU KY3HEYHO-IIITAMIIOBOYHOTO MPOU3BOACTBA. Buabl Moaenupo-
BaHUs, UX CyIHOCTH B OM/I.

2.2 MaremaTu4ecKoe MOJEITMPOBAHNE

[TonsiTHE MaTEMATUYECKOW MOJEIN U MATEMATUUECKOTO MOJIeIMpOBaHus. Pa3-
HOBHUJIHOCTH MaTeMaTH4ecKux mozaeie 8 OMJI.

CratucTuyeckre MOJEIU B TEXHOJOTMU KYy3HEUHO-IITAMIOBOYHOTO MPOU3-
BOJICTBA: OO0IIasi XapaKkTePUCTHKA, METOIMKA Pa3pabOTKH MO JaHHBIM IIAHUPYEMOTO
AKCIIEPUMEHTA.

Pa3paboTka CTaTHCTHYCCKHX MOJEICH METOJAOM IIapHOTO PErpecCHOHHOTO
aHanuza. [IpuMeHnenue snekTpoHHBIX Tadauir MS Excel mst pa3paboTkm perpeccu-
OHHBIX MOJEJIEH.

[TocTpoeHne MaTeMaTUUECKUX MOJEIEH TEXHOJIOTUUECKUX MPOIECCOB Ky3HEU-
HO-IIITAaMIIOBOYHOTO MPOU3BOJICTBA HA OCHOBE aHaju3a (POpMOU3MEHEHHSI MeTasla B
MoOJIeIUpyeMbIX Tpoueccax. CylnHOCTh U MPUMEHSIEMbIE pacueTHbIE METOABI. Mojie-
JUPOBaHUE Tpollecca 0OBEMHON IMITAMIOBKHM MOKOBOK THUIIA IIECTEPEH C UCIOIb30-
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BaHUEM BapHaIlMOHHOTO MeTo/1a. [I[puMeHeHne MeTo/1a KOHEUHBIX PA3HOCTEH AJIs Ma-
TEMaTUYECKOr0 MOJEIMPOBAHMS Tpolecca HarpeBa. MojaenupoBaHUe Ipolecca
IITAMIIOBKU JeTaiu «Yalika» MeTOJ0M KOHEYHBIX 3JIEMEHTOB MU METOJOM BEPXHEM
orleHkH. CylIHOCTh METOJIa TPAHUYHBIX AJIEMEHTOB MPUMEHUTENIBHO K 3ajayaM Ma-
TEMAaTUYECKOT0 MOJICIMPOBAHUSI MIPOLIECCOB IITAMIIOBKH.

Pa3zpaboTka Marematnueckux mMojeneit mporeccoB OMJl MeTomoM pacueTHOTO
IIaHUPYyeMOTo sKcriepuMenTta. [lapamerpudeckas uaeHTU(UKAIUS PACUETHBIX MO-
Jieseil: CylHOCTh, TeXHOJIornueckas 3p(eKTUBHOCTD.

[IpsiMmoe u 0OpaTHOE MOJAEIMPOBAHUE IMPOIIECCOB IITAMIIOBKU: CYIIHOCTD,
pUMEHSIEMbIE METO/IbI pacyeTa (POPMOU3MEHEHUS, TEXHOJIOTMYECKUE aCIIEKTHI.

[IpumeHeHue MeToJa MaTeMaTHYEeCKOrO MOJCIUPOBAHUS JJIs YIPaBICHUS
MPOLIECCOM JIMCTOBON ITAMIIOBKH.

2.3 AHanmoroBoe MOJICIIUPOBAHUE.

CyIIHOCTh aHAJOTOBOTO MOAEIMPOBAHUS MPUMEHHUTENBbHO K 3amadam OM/I.
DIEeKTPUUECKOE MOJICTMPOBAHUE: IPUHIINI, TPUMEHEHHUE B 3a7a4axX KAIUOPOBKHU BO-
JIOYUJIIBHOTO MHCTpyMEHTa. PU3nUecKasl CYIIHOCTh MOJAPU3ALUOHHO-ONTHYECKOTO
MozenupoBaHuss. OCOOEHHOCTH MOJACIUPOBAHUS MOJISIPU3ALIMOHHO-ONITUYECKUM Me-
TOJOM HEymnpyrux 3anad. [[puMenenrne nonsipru3alinOHHO-ONTUYECKOTO0 MOJIEIIUPOBa-
HUS JUJIs pelIeHUs] TEXHOJIOTMYECKOW 3a7jaud COBEpIEHCTBOBaHUS (HOpMBbI OONKOB
IpU OpoTsKKe. [IpoekTupoBaHUe MITaMIOBOIO MHCTPYMEHTA C YUYETOM JAHHBIX I10-
JSIPU3ALUOHHO-ONTUYECKOIO  MOJEIUPOBaHMsS.  Pe3ynbprarsl  MOJISApU3aLMOHHO-
ONTHUYECKOT0 MOJEIMPOBAHUS O BIMSHUU XapaKTepa 3allOJHEHUs Py4bsl HA HaIps-
JKEHUS B IITAMIIE U TTOKOBKE.

2.4 duszndeckoe MOJCTUPOBaHHE.

Ocob6ennoctu (usnueckoro mMozaenupoBanus mporeccoB OM/I. 3agaun puzu-
YECKOTO MOJEITUPOBAaHUS MPOIECCOB KOBKM U mITaMNOBKU. DakTopbl, obecredynBa-
IOLLME PEeaTU3alMI0 BO3MOKHOCTEN (PU3NUECKOro MoaenupoBanus. ['eomeTpuyeckuii
dakTop B QpuzHuecKOoM MoJenupoBaHuu npoueccoB OM/] — BnustHue GopMbl U pas-
MEpPOB 3arOTOBOK Ha 3alOJHEHHE PYUbEB, (POpMHUpOBAHUE CTPYKTYPHI U CBOICTB IO-
KOBOK. OCHOBHBIC YCJIOBHS (PU3NYECKOTO MOJCIHPOBAHUS TEXHOJIOTHUECKHUX IPO-
LIECCOB KY3HEYHO-IITAMIIOBOYHOI'O IPOU3BO/ICTBA.

[Tonobue nehopMallmOHHO-CHIIOBOI CXEMBbI, TEMIIEPATypPHO-CKOPOCTHOTO pe-
KUMa, MEXaHMYECKOTO PEKMMa, KOHTAKTHBIX YCIOBUN M UX peaau3amus B KOHKPET-
HBIX TEXHOJIOTUYECKUX MPOLIECCaX.

KoHcTaHTbl, KpUTEpUN M 3aKOHBI MOI00MS; TEOMETPUUECKOE, MEXaHUYECKOE U
dbusngeckoe nmogodue B OM/I.

TpebGoBaHus mepBoit U BTOpOi Teopuu moaoous. [IpuMenenre 3aK0HOB MO0~
Oust B 00paboTKe META/NIOB JaBJICHUEM NMPUMEHUTEIHLHO K MOJICTUPOBAHUIO TIPOIIEeC-
COB XOJIOJIHOTO U TOpsiuero AeopMUpoBaHus. Y CIOBUS NPUOIMKEHHOTO MOJIETUPO-
Banuss B OMJI. BbiOop MOJeNnbHBIX MaTepuaioB UM KOHKPETH3alus OCOOEHHOCTEU
MOJICJIMPOBAHUS HA IPUMEPE MPOILIECCA BBHITSKKH JI€TATN U3 HEPKABEIOIEH CTaH.
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Pa3paboTka panmuOHambHBIX  TEXHOJOTMYECKHX  MPOLECCOB  Ky3HEUHO-
HITAMIIOBOYHOTO MPOM3BOICTBA O IAHHBIM (PU3UUIECKOTO MOICTUPOBAHUSI.

duznyeckoe MOAECIUPOBAHUE, BBIIOJIHAEMOE C LIEJIbI0 U3YYCHHUS] KHMHEMAaTHUKU
TedeHus: Metauia B npoueccax OM/I: MeTopl, 1Ien, TPaKTUYECKOE TPUMEHEHUE.

duznyeckoe MOAECIUPOBAHUE MTPOLIECCOB KOBKU U IITAMIIOBKH C LIEJIbIO HAa3HA-
YEHUS PALMOHAIIBHBIX PEKUMOB 1€(OPMUPOBAHUS.

3. 3ajaHus K KOHTPOIIbHOM padote Nel

Bapuant Ne 1.
1.CymHocTh ¢pusznueckoro MozaenupoBanusi npoueccoB OMJI. JloctouHcTBa, HEO0-
CTaTKH, pelllaeMble TEXHOJIOTUYECKUE MPOOITIEMBI.
2.Pa3paboTtarh U onucaTh CXeMy KOHCTPYKIIMM OCHACTKU Ui (PU3UUECKOTO MOJIEITH-
pOBaHMsI C 1IENIbI0 U3MepeHus Kod(dduireHTa TpeHus B rpoleccax JUCTOBOM ITaM-
MIOBKH.
3.BBINOAHUTE MAT.MOJEIUPOBAHUE MPOLECCA BOJOUYEHHSI CIIOIIHOTO KPYIJIOro Mpo-
¢uns. Paccuntath ko3 puLMEHT 3anaca, (PaKTHUYECKOe U IPEIEIbHOE 00XKaTHE, €CIIU
W3BECTHO, YTO 3ar0OTOBKA — MPOBOJIOKA J2.5 MM, Matepuan — meab (99.2%), moasep-
raeTcsi BONOYEHHIO 10 &2.15 MM HpH MONyyT/Ie HAKIOHA paboueii 4acTH BONOKH 5 U
koa(punmente tpenus 0.025. [Ipenen tekyuectn nznenus 263.5 Mlla.

Bapuant Ne 2
1.®DakTOphl, 0OECIEUNBAIOIINE PEATU3ALUIO BO3MOXKHOCTEN (PU3NYECKOTO MOAEIIH-
poBanus npoueccoB OM/I. I'eomerpuueckuii paxtop.
2.Pa3pabotath 1 onucath CXeMy KOHCTPYKLIMU OCHACTKU JJIs1 (PU3UUECKOrO MOJIEIH-
pPOBaHUS C LENbIO onpeeneHus KoddduireHTa TpeHus Ipy BOJIOUYEHHUU.
3.BBIIOIHUTE MAT.MOJEIMPOBAHNE MPOLECCA BOJOYEHHMSI CILIOMIHOTO KPYIJIOro Mpo-
¢buns. Paccuntath kKoaduimeHT 3anaca, akTHIECKOe U MpeaeIbHOe 00XKaTHe, ecliu
U3BECTHO, YTO 3ar0TOBKa — MPOBoJIoKa 3.0 MM, Matepuan — meab (99.2%), moasep-
raeTcsi BOJIOUCHHIO 10 &2.5 MM IpH HONYyIye HAKIOHA paboueii 4acTH BOIOKH 7 H
koadummente tpenus 0.04. Ilpenen rexyuectu uznenus 307 Mlla.

Bapuant Ne 3
1.CunoBoe nonodue B OM/I, ero HapyIIeHHE B TpOLEccaX KOBKH KPYIMHBIX MOKOBOK.
2.Pa3pabotath 1 onucath CXeMy KOHCTPYKLIMU OCHACTKU JJIs1 (PU3UUECKOrO MOJIEIH-
poBanus Beicagku: a) Ha [TIIM unu KI'IIT; 6) na ['KM.
3. BBINOAHUTH MaT.MOJETUPOBAHHE MPOLECCA BOJOYEHUS CIUIOMIHOTO KPYTJIOTo
npoduiig. Paccunrats ko3gduuueHT 3anaca, pakTuyeckoe U MpeAesibHOe 00KaTue,
€CJIM M3BECTHO, YTO 3aroTOBKAa — MPOBOJIOKA 3.5 MM, marepuan — Cranb 45, moa-
BepraeTcsi BOJIOUESHHIO 10 2.9 MM IpH MOJIyyIle HAKJIOHa paboueii yacTH BOJIOKH 7
u koapdunmente Tpenus 0.07. Ilpenen rexyuectu uznenus 861 Mlla.

! BHUMAHME! BapunaHT KOHTPO/bHOM paboThbl BLIBUPAETCS COrNacHO NOPSAKOBOMY HOMepY haMuinm CTy-
AeHTa B cnvcke rpynnbl (N21+10), aeicTByloWEM Ha MOMEHT Havasna y4yebHoro cemecTtpa. B cryyae ecnm
HOMEp B CMUCKE NPEBbLILLAET KOJIMYECTBO BapMaHTOB KOHTPOSbHOW paboThl, TO 3aJaHue BblAaéTcsl npenoaa-
BaTeneM CTyAeHTY UHANBUAYANLHO.
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Bapuant Ne 4
1.3aKoHBI 1 KpUTEPHUH MTOA0OUS TTPU PU3NIECKOM MOAETUpOoBaHnH TporieccoB OM/I.
2.Pa3paboTath U onucaTh CXeMy KOHCTPYKITUM OCHACTKH TS (DU3UIECKOTO MOJICITH-
pPOBaHUS TPOIECCOB OOBEMHOM IMITAMIIOBKM HAa POOOTOTEXHUYECKUX KOMIUICKCAX C
LEIbI0 ONMpPENENICHUs 3aBUCUMOCTH pacxoja MeTala OT HETOYHOCTH YCTAaHOBKHU 3a-
TOTOBKH pOOOTOM B UHCTOBOM pydeil mTamma.
3.BBINOAHUTE MAT.MOJEIUPOBAHUE MPOIECCA BOJIOUYEHHS! CILIONIHOTO KPYTJIOro Mmpo-
bunsa. Paccuutath k03 duieHT 3anaca, GakTUUEeCKoe U IMpeaesIbHOEe 00XKaTHE, CCITH
W3BECTHO, YTO 3aroTOBKa — MpoBoyioka 3.5 mm, matepuan — 12X18HI9T, noasepra-
eTCs BOJIOYCHMIO 10 3.2 MM MpH MOJyyrie HAKIOHA paboueil 4acTH BOJNOKH 9 1
kodpdunmente tperus 0.08. IIpeaen rexkydyectu uznenus 961 Mlla.

Bapuant Ne 5
1.CylHOCTh aHAJIOTOBOTO 3JIEKTPOMOJIECIUPOBAHUS U €r0 MPUMEHEHUS JJIsl TOCTPOE-
HUS CUCTEMBI KaJTUOPOB MPHU BOJIOYEHUH CUIIOBBIX MTPOQPHIICH.
2.Pa3paboTtath U onucaTh CXeMy KOHCTPYKIIMM OCHACTKH JUIsl (PU3NYECKOTO MOJIETTH-
POBaHMS MPOLIECCOB MPECCOBAHUSA C BO3MOXKXHOCTBHIO MOJEIUPOBAHUS MPOLECCOB BO-
JIOYEHUS.
3. BBINOAHUTE MaT.MOJIETUPOBAHHME MPOLECCA BOJOYEHUS CIUIOMIHOTO KPYTJIOTO
npoduiig. Paccunrate ko3@duuueHT 3anaca, pakTUYECKOe U MpEeAeIbHOE 00KaThe,
€CJIM U3BECTHO, UTO 3ar0TOBKA — MPoBoJoka 4.2 MM, matepuan — 12X18HIT, mox-
BEpraeTcsi BOJIOUCHHIO 10 3.7 MM IpPH MOJIYyIie HAKIOHA paboueii YacTH BOTOKHU 3
u koxppurmente Tpenus 0.035. [Ipenen texyuectn uzgenus 1136 Mlla.

Bapuant Ne 6
1.IlpumeHeHue MoaspU3aliOHHO-ONTHYECKOTO MOJICTUPOBAHUS JIJIsl PEIICHUs 3aa4
JIMCTOBOM IITAMIIOBKH.
2.Pa3paboTtath U onucaTh CXeMy KOHCTPYKIIMM OCHACTKU i1 (PU3UIECKOTO MOJIETH-
pOBaHUS Tpoiiecca 00BEMHOM IMITAMIIOBKH B 3aKPHITOM PyYbe C KOHTPOJIEM 3aTeKa-
HUS MeTaJuia B yroJl.
3.BBINOAHUTE MaT.MOJIEIMPOBAHKE TPOIECCa BOJIOYESHHS CILIONIHOTO KPYTJIoro Mmpo-
¢buns. Paccunrath kKoaduipeHT 3anaca, akTHIeCKoe U MpeeIbHOe 00XKaTHe, ecliu
W3BECTHO, YTO 3arOTOBKA — MPOBOJIOKA 2.5 MM, MaTepuan — Ctaib 45, moaBepraeT-
CsI BOJIOUEHHMIO 10 2.0 MM IpH MOIyyTIie HAKIOHA pabodeil yacTu BONOKK 4 | KO-
s unuente Tpenns 0.05. Ilpenen trexkyuectn uznenus 849 Mlla.

Bapuant Ne 7
1.CymHOCTh MOCTATUHHOTO MATEMATHIECKOTO MOJICTUPOBAHUS MPOIECCa IIITAMITOB-
KM Ha MpUMepe MITAaMIIOBKH IMOKOBKH THIMA IIeCTepHU. JIOCTUTAeMBIi TEXHOIOTHYE-
ckuid 3 Pexr.
2.Pa3paboTarh ¥ omucaTh CXeMYy KOHCTPYKIIMM OCHACTKH ISl MOJICIUPOBAHUS MPO-
1ecca BBITSKKM MaJIOTJIAaCTUYHBIX MaTEpPUaoB U JeTalied ClIoxkHOU (popMbl ¢ nud-
(hepeHIMPOBAHHBIM HAIPEBOM 3arOTOBKH.
3.BBINOAHUTE MAT.MOJEIUPOBAHUE MPOLECCA BOJOUYEHHSI CIJIOIIHOTO KPYIJIOro mpo-
¢buns. Paccuntath kK0odhumueHT 3amnaca, HakTUIECKOe U IpeieTbHOEe 00XKaTHE, €CIIU
M3BECTHO, YTO 3aroTOBKa — MPOBOJIOKa 3.5 MM, matepual — Menb (99.2%), moasep-
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raeTcs BOJNOYEHHMIO 10 3.03 MM IpH HONyyriie HAKJIOHA paGodeil 4acTH BOIOKH 10
u ko3pdunmente Tperus 0.03. IIpenen rexyuectn uznenus 292.5 Mlla.

Bapuant Ne 8
l.IToctpoeHne MaTeMaTUYECKUX MOJENIE METOJIOM IJIAHUPYEMOTO PACYETHOTO JKC-
MEpUMEHTA Ha MPUMEPE 3aJa4d O IITAMIIOBKE 3arOTOBKH, YCTAHOBJIICHHOW B YUCTO-
BOW py4eil ITaMMa CO CMELIEHUEM OT OCH PYUbs.
2.Pa3paboTtarh U onucath CXeMy KOHCTPYKIIMHM OCHACTKU IS MOJEIHPOBAHUS MPO-
1ecca KOBKHM CIUTKOB IMPOTSXKKOM € oOeclieyeHueM HWHTEHCUBHOM MpopaboTKU
CTPYKTYpPBI M€TaJLIA.
3. BBINOAHUTE MaT.MOJETUPOBAHHME MPOLECCA BOJOYEHUS CIUIOMIHOTO KPYTJIOTro
npo¢uisa. Paccuntats K03 duimeHt 3anaca, GpakTuueckoe u MpeaenbHOe 00XKaTHe,
€CJIM M3BECTHO, YTO 3arOTOBKA — MPOBOJIOKA 2.5 MM, marepuan — Cranb 20, moa-
BepraeTcs BOJOYEHHIO 10 2.1 MM IpH MONyyT/ie HAKIOHA paboUeil 4acTH BOJIOKH 6
u korpdunmente Tpenus 0.06. Ilpenen rexyuectu uznenus 622 Mlla.

Bapuant Ne 9
1.ITapamerpuueckass uaeHTUGUKALMA MaTeMaTudeckux moxaened B OM/I: uenu, me-
TOJbI OCYIIECTBICHUS.
2.Pa3pabotath u onucaTth cXeMy KOHCTPYKLUHU YCTPOMCTBA JJIs1 (PU3UYECKOTO MOjIe-
JMPOBAHMS POLIECCA TIOTIEPEYHON IMPOKATKH.
3.BBIIOTHUTE MAT.MOJEIUPOBAHNE MPOLECCA BOJOYECHHMSI CILIOIIHOTO KPYIJIOro Ipo-
¢buns. Paccuutath kKoaduireHT 3amnaca, pakTUIecKoe 1 npeiebHOoe 00XKaTHE, eCld
U3BECTHO, YTO 3arOTOBKA — MPOBOJIOKa J3.5 MM, Matepuan — Cranb 20, moaBepraer-
CsI BOJIOYECHHIO 10 2.7 MM IIPH MOJyYTIIe HAKIOHA pabodeil 4acTu BOIOKK 6 H KO-
aunuente Tpenns 0.04. Ilpenen texkyuectn uzngenus 706 Mlla.

Bapuant Ne 10
1.Ilpsmoe 1 oOpaTHOE MaTeMaTHUYECKOE MOEIMPOBAHHUE IMPOLIECCOB IITAMIOBKU:
LEJIU, METO/IbI, IPOOJIEMBI.
2.Pa3paboTath U ONMCaTh CX€MY KOHCTPYKLIMH YCTPOMCTBA ISl PU3UUECKOTO MOJe-
JUPOBAHMS MPOLECCAa POTAMOHHOW BBITSKKH JI€Taleil C pa3IMYHbIM OTHOILIEHUEM
JUTMHBI K AuameTpy. Ha kakoM MetaiiopexyieM 000pyI10BaHUH MOKHO BBITTOJTHUTD
MoJEenUpoBaHue?
2.BBINOAHUTH MaT.MOJEIUPOBAHUE POLIECCA BOJIOYEHHS CILUIOIIHOTO KPYTJoro mpo-
¢uns. Paccuntath kordPuLEHT 3anaca, (hakTHYECKOe U MpeIeIbHOe 00XKaTHe, eClin
W3BECTHO, UYTO 3ar0TOBKa — MpoBoJioka 3.0 MM, matepuan — Ctanb 20, moaBepraeT-
CsI BOJIOYECHHIO 710 2.4 MM IpH MOJyyTJie HAKIOHA pabodeil 4acTu BOJNOKK 8 H KO-
aunmente Tpenus 0.06. [Ipenen texyuectun uznenus 670 Mlla.

PexoMeHTanuu K BRITOJHEHUIO KOHTPOJILHBIX 3a1aHUN

Marepuansl, 10CTaTOYHbIC ISl OTBETA Ha |- BOIpOC BCeX BapHaHTOB, UMEIOTCS
B yueOHOM mtocobuu [2]. JIonmoJIHUTEeTsHO MOYKHO HCTIOIB30BaTh UCTOYHUKH [1,7].

[Ipu oTBeTax Ha BOMPOCHI O CXE€MaX KOHCTPYKIIMU OCHACTU ISl (DU3UYECKOTO
MOJIEIMPOBAHUS — BOIIPOCHI 2 KaXKJ0T0 U3 BapHUAHTOB — MOJIb30BATHCS CIIECAYIOIINMU
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JUTEPATYPHBIMA UCTOYHUKAMU: BapuaHT | — uctounuk [9]; B.2 — [3], cTp.: 438-439;
—[2], ctp.: 79; B.6 — [4], ctp.: 59 wmm [11], cTp. 21; B.7 — [5], cTp.: 308; B.8 —
[10], cTp. 43-44; B.9 — [6], cTp. 387-390; B.10 — [5], cTp.: 234-240.
[Ipm oTBeTax Ha BOMPOCH], CBA3AHHBIE C MAaTEMATHYECKUM MOCIMPOBAHUEM

poliecca BOJOYEHNUS, TOJIb30BATHCS JTUTEPATYPHBIM HCTOYHUKOM [§].
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