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1 ean 1 3a1a494 JUCUMIJIMHBI

eas - chopmMupoBaTh y CTYACHTOB 3HAHUS O TEXHOJOTHYECKHX ITpoIleccax
MalIUHOCTPOUTEIBHBIX MPOU3BOJCTB W ammaparax JJIi WX OCYIIECTBICHUS C Y4YeTOM
TEXHUYECKUX MU DKOJIOTMYECKUX ACIEKTOB, a TAK)KE IPAKTUYECKHE HABBIKHM IO MOATOTOBKE K
PEIICHUIO, KaK KOHKPETHBIX IMPOU3BOJICTBEHHBIX 3a/lay, TaK M IMEPCHEKTUBHBIX BOIPOCOB,
CBSI3aHHBIX C pallMOHAIM3AIMEH TTPOIIECCOB U COBEPIICHCTBOBAHUEM aIlllapaToB.

3agayu JMCHMILINHDI:

- (hopMupoOBaHKE 3HAHUK 00 OCHOBHBIX MEXaHUYECKUX, THIPOMEXAaHHUYECKUX, TEIUIOBBIX
1 MacCOOOMEHHBIX MPOIECCax;

- (opMHUpOBaHKWE 3HAHMA 1O HMCIOJH30BAaHUIO COBPEMEHHBIX METOJIOB HCCIICIOBAHMS
ATUX MPOIECCOB;

- (hopmupoBaHHE HABBIKOB I10 PEUICHHWIO KOHKPETHBIX IMPOM3BOACTBEHHBIX 3a/lay W
MEePCIEKTUBHBIX BOIPOCOB, CBA3AHHBIX C PAIIMOHATU3AIMEHN MTPOIIECCOB U COBEPIICHCTBOBAaHUEM
armapaTos.

2 MecTto qucuumjinnbl B crpykrype OITIOIT

JucuuumHa «OCHOBHBIE TPOLECCHl M almaparbl» BXOIUT B 00S3aTEIbHYIO YacTb
TUCIUIUIMH ~ y4eOHOro TIUIaHa B COOTBETCTBUM €  (elepaldbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHIAPTOM BBICIIETO 00pa30BaHUs 0 HaNpaBieHUI0 MoAroToBku 15.03.02
TexHonornueckue MaluHel 1 000pyAoBanue, npoduis: CepBUC U TEXHUYECKAs SKCILTyaTalus
IPOMBIIIICHHOTO 000pyaoBaHus». WHAEKC AuCHUIUIMHBL 1Mo YydyeOHoMmy tuiaHy: b1.0.22.
Jucnunnuza u3ydaercs B 5 u 6 cemecTpax.

OcBoenne auctumInHbl «OCHOBHBIE POLECCH] U anmnapaThl» 0a3upyercs Ha 3HAHUSAX U
YMEHHUSX, MOJyYEHHBIX CTYJCHTaMU NpPU W3yYEHUHU TAKUX AMCLUUIUIMH Kak: «MaremaTtuka» -
b1.0.06, «®Pusuka» - b1.0.07, «Mexanuka» -b1.0.19.

JlucuumuinHa «OCHOBHBIE TIpOLIECCHI M ammaparbl » sBIseTcs 0a30BOM  Ais
MOCEAYIOLIEr0 M3YYeHMs NUCUUIUIMH: «ABTOMATH3alUsl MPOMBIIIJIEHHOTO 00OPYJIOBaHMS —
b1.B.04, a Takxke sBngerca Oa3zoif s 3()PEKTUBHOrO MPOXOXKAEHUS  MPAKTHUK:
skcruryataiuonHol —b2.0.03(I1), Ttexnonoruueckoi—b2.0.02(I1), npeanunnomuoii—b2.B.02
(ITx), HayuHO-UccnenoBatenbekoit padotst b2.B.01(T1).

Obnacmv  npogheccuonanvroli  deamenbHocmu U chepbl  NPoheccuoHalIbHOU
oesamenbHOCMuU, B KOTOPBIX BBITYCKHMKH, OCBOMBIIME MporpamMMmy OakanaBpuata (majuee -
BBIITYCKHHUKH ), MOTYT OCYILIECTBIIATH PO(PECCHOHAIBHYIO AESITENbHOCTD:

28 Ilpou3BoAcTBO MamMH U 000pyaoBaHHs (B chepax: ONTHUMHU3ALUU CTPYKTYpHI
MIPOM3BOJICTBEHHBIX IMPOIECCOB; pa3pabOTKU MPOEKTOB TMPOMBIIUICEHHBIX MPOIECCOB U
MPOM3BOJICTB; IKCILUTyaTallMU TEXHOJOTHYECKUX KOMILJIEKCOB MEXaHOCOOPOUHBIX MPOU3BOJICTB;
pa3pabOTKH KOHCTPYKTOPCKOM, TEXHOJIOTHYECKOH, TEXHHUYECKOW JTOKYMEHTAIMH KOMIIJIEKCOB
MEXaHOCOOPOYHOTO NMPOU3BOACTBA M MAIIMHOCTPOSHHS).

40 CxBo3HbIe BUJbI TPOGECCHOHATBHON AESITETbHOCTH B MMPOMBIIIJIEHHOCTH (B cdepax:
TEXHOJIOTHYECKOTO OOECIeYeHHs 3aroTOBUTENBHOIO MPOM3BOACTBA HA MAIIMHOCTPOUTEIBHBIX
OPEINPUATHIX; TEXHOJIOIMYECKON TMOJArOTOBKM MPOM3BOACTBA JeTalled MAaIlIMHOCTPOCHHUS;
IPOEKTHUPOBAHUS MAIIMHOCTPOUTENIBHBIX MPOU3BOJCTB, MX OCHOBHOTO M BCIIOMOTaTEeLHOTO
000pyI0BaHUs, MHCTPYMEHTAJIbHON TEXHHUKH, TEXHOJIOTMYECKOM OCHACTKU; MPOEKTHUPOBAHUS
TPAHCHOPTHBIX CHCTEM MAaIIMHOCTPOUTENBHBIX IPOU3BOJACTB; pa3pabOTKM HOPMATHBHO-
TEXHUYECKOH M IIJIAaHOBOM JIOKyMEHTAallUd, CHCTEMbl CTaHAAPTH3aLUU M CepTHUPHUKALUY;
pa3paboTKN CpEeACTB M METOJOB HCHBITAHUH M KOHTPOJS KadyecTBa MAIIMHOCTPOUTEIILHOU
MIPOTYKIIHH ).

BBINYCKHUKH MOTYT OCYIIECTBISATH NPO(PECCHOHANBHYIO JAEATENbHOCTh B APYTUX
06JacTsax mpo¢eCCHOHAIBHON IeATeTLHOCTH U (WiH) cdepax mpodhecCHOHATBHOU NeITeTbHOCTH



npu yCJIOBUH COOTBETCTBUA

ypoBHS UuX 0O0pa3oBaHUs M TMOJYYEHHBIX KOMIIETCHLIUN

TpeOOBaHUAM K KBaTH(UKAMU pabOTHHKA.

Buowi

npogeccuonanvHol

oessmenbHOCmU. IMPOU3BOACTBCHHO-TEXHOJIOTHYECCKAs,

MMPOCKTHO-KOHCTPYKTOPCKAA; HAYIYHO-UCCICAOBATCIILCKAA.

Obvexmbl npogeccuoHanbHoU OesmelbHOCMU.

[Ipou3BocTBO MalIuH U 000PYAOBAHUS

(B chepax: onmTHMH3AIKM CTPYKTYPHl MPOM3BOJACTBEHHBIX MPOIECCOB; pa3pabOTKU MPOCKTOB
MPOMBIIIJICHHBIX IPOLIECCOB U MPOU3BOJCTB; JKCIUTyaTallUd TEXHOJOTMYECKUX KOMILJIEKCOB

MEXaHOCOOPOYHBIX  MPOU3BOJACTB;  Pa3pabOTKM  KOHCTPYKTOPCKOHM,  TEXHOJIOTHYECKOM,
TEXHHYECKOM  JOKYMEHTallMd  KOMIUIEKCOB  MEXaHOCOOpDOYHOrO  TPOU3BOJICTBA U
MAaIIMHOCTPOECHHUS).

3 Komnerenuuu odyuyarmerocsi, gopmupyembie B pe3yJjbTaTe 0CBOCHHSI Y4eOHOM

JUCHUILINHBI
IIporecc

HU3YyUCHHUA  JHUCHUIIIMHBI

HampaBlieH Ha (QOpPMHUpPOBAHUE CIETYIOIINX

komrieteHiuit B coorBercTBum ¢ ®I'OC BO no nanHOMy HanmpaBiIeHHUIO TOATOTOBKHU:

Koa 1 HaumeHoBaHue

Koa n HamMeHOBaHHE HHIHKATOPA TOCTHKEHUST KOMIIETEHIN

KOMIIeTeHI il

OIIK-1 Crocoben mnpumensats | MJI-1 omk-1 3HaeT OCHOBHBIC MOHATHS U METOJbI MATEMaTUYECKOTO

€CTCCTBCHHOHAYYHBIC u aHalin3a, OCHOBHBIC 3aKOHBI (1)H3I/IKI/I, (1)I/I3I/I‘ICCKI/IG CBOMCTBa

oOIIenHXeHEepHBIS 3HaHWS, | HEOPTAHHMYECKHUX M OPTAaHUYECKUX COCTUHEHUHN

METOJIbI marematndeckoro | -2 opk-1 YMeeT HCHoIb30BaTh CTATHCTHYCCKUN ammapar Mo

aHaJIu3a W MOJCIUPOBaHMS B | TEXHHYSCKHE CpPEICTBAa IS OO0pabOTKUA 3KCINEPUMEHTAIBHBIX

npoeccnoHaIbHON JNAHHBIX, 3aKOHBl  (U3UKK W  (HU3UYECKHE  CBOWCTBA

JeSITeTLHOCTH. HEOPTaHUYECKUX " OpraHUYEeCKUX COeIMHEHU N TUTST
peryiIupoBaHus, YIIPABIICHUS u COBEPILICHCTBOBAHHUS
TEXHOJIOTUYCCKUX TIIPOLECCOB MPHUMEHUTCIBHO K BLI6paHHOI71
CIEIUANTBHOCTH, TPAMOTHO HWHTEPIPETUPOBATH  IOIyYEHHBIS
pe3yabTaThl
WUJ-3 onk1 BuamgeeT cHoCOOHOCTBIO — MPOBOAUTH — aHAJIM3
pe3yIbTaToOB 00paboTKH CTaTUCTHYECKHX JTAHHBIX u

(hopMyIHpOBaTH HA €T0 OCHOBE MPAKTUYECKH 3HAYUMbBIE BEIBOJIBI
WN-4 onx-1 Brameer HaBpIKaMu IIAHUPOBAHUS CaAMOCTOSITEIHHOM
paboTel U MeTojgamMu JabopaTOpPHBIX WCCIEIOBaHHMA, METOIaMu
0000IIeHnsT Pe3yNbTaTOB TMPH TPOBEJICHUH TEOPETHUYECKUX M
SKCIIEPUMEHTAIIbHBIX UCCIEAOBAHUN

OIIK-7 CrocobeH mNpUMEHATH
COBPEMEHHBIC DKOJOTMYHBIC |
Oe3omacHbIe METO/IbI
PaIMOHAIBHOTO HCITOIB30BAHUS
CBIPBEBBIX M JHEPTETHUYCCKUX
PECYpCOB B MAITUHOCTPOCHHH.

U-1 omk7 3HaeT coBpeMeHHBIE 3KOJOTHYEeCKHEe M Oe30macHble

METO/IbI PpalMOHAIIBHOTO HMCIOJb30BaAHUSI CBIPBEBBIX Hu
JHEPreTUYECKUX PECYPCOB.

NO-2  omnk7r YMeeT NPUMEHATh  METOJABI  PallMOHAILHOTO
WCIOJb30BaHUsA  CBIPbEBBIX M DHEPIETHUYECKUX PECYPCOB B
MAIIMHOCTPOEHUHN

WN-3 onk-7 BnageeT HaBbkaMH palMOHAIBLHOTO HCIHOJL30BaAHMS
CBIPDBEBBIX M JSHEPreTUYECKUX PECYPCOB IMpPU MNPOECKTUPOBAHUU
TEXHOJIOTHYECKOT0 000pYA0BaHUS

4 CTpyKTYypa U co/iepKaHue TUCUUILTHHBI

OO6mast TpyA0€MKOCTh TUCIUIUIMHBI COCTABIISIET 8 3a4eTHRIX enuHuI] —288 Jac.
Pacnipenenenue mo cemectpam o0ydeHusI:

- 5 ceMecTp — 5 3aueTHBIX eaquHuUIbl, 180 4acos;

- 6 cemecTp —3 3aueTHbIX equHUILIbI, 108 yacos.




4.1 CTpyKTypa TUCHHMILUIHHBI

Bcero yacoB B ceMecTpe
Bcero yacos no
Bun yue6HOit paboTh BCEMY IUKITY Ounas dopma 3aounas dopva
JTVCTIUATUTAHBL
CemecTp - 5 6 4 4

AyAuTOpHBIE 3aHATHS 66 34 32 8 10
(Bcero)
B mom uucne:
Jlexmmm(JI) 33 17 16 4 4
ITpaktnueckue 3anarusa(I13) 33 17 16 4 6
Jlabopatopusie padoTsi(JIP) - - - -
Kontposb 13 4 9 4 9
CamMocToniTesibHAsA padoTa 209 142 67 168 89
(Bcero)
Bun npomesxyouroi 3aueT, sK3aMeH 3aueT DKk3aMeH 3auer DKk3aMeH
aTTeCcTaluu
O61mas Tpya0EMKOCTh, Yachl 288 180 108 180 108
3auéTHbIC CAMHUIIBI 8 5 3 5 3

4.2 Conep:kaHue pa3iesioB y4eOHOM IMCUUIITIHMHBI

Pasnen 1. Beegenue. OCHOBHbBIE 3aKOHBI HayKH O Ipoleccax W ammaparax. lIpeamer
uzydenus. Llenn u 3amaum kypca. OcHoBHbIe oHATHS. Kinaccudukanus OCHOBHBIX IPOIIECCOB
U almnapaTroB U MX XapakTepuctuka. bamancel macchl u sHepruu. [loHsiTHE 0 MOJENIUPOBaHUH.
MaremaTtnueckoe M Qu3MUECKOe MOAETUpoBaHHE. Teopus MoAoOMs Kak HaydHas TEOpHs
00001IeHNsT  AKCIIEPUMEHTAIbHBIX uccienoBanuil. Kpurepun mnogobus. Onrumuzanus
IIPOLIECCOB U aNNaparos.

Pa3gen 2. Mexaanueckue nporecchl. 3menpuenne. Teopus nponecca. Knaccudukanms
crocoboB M MamuH A1 ApobneHus. XapakTepucThka MamuH. Pacxox dSHepruu Ha
n3MmenpuyeHue. CoptupoBka. Teopusi cUTOBOro aHajin3a. MeToabl U MallUHbI ISl COPTHPOBKH.
Koadduuuent nonesnoro aewctsus npu coptupoBke. O6padboTka gapneHrueM. OCHOBBI TEOPUH.
[Iponeccsl oTxkatusi, (QopMoBaHuUs, MpeccoBaHUsA. MaruHbl i1 00pabOTKH JaBJIICHHUEM,
YCTPOMCTBO, MPUHIIUI ACHCTBUS.

Pasnen 3. I'unpomexannueckue mnporecchl. Ocaxkaenue. Teopus mporecca. OcaxaeHue
B II0JIE I'PaBUTALMOHHBIX CHJI. OmpeneseHne CKOPOCTH OCaXACHHUS OAMHOYHOW YacTHULIBI U B
CTECHEHHBIX YCJIOBHUSAX. Y CTPONCTBO M pacyeT OTCTOMHUKOB. Oca)KJieHUE B MOJIE IIEHTPOOEIKHBIX
cuwi.Ha3Hauenne n cymHocTs nporecca. Teopus mporuecca. Y CTpOHCTBO M pacueT HEHTPUPYT..
[upponuHamMmka  IBIKEHUS — KUIKOCTH yepe3 HEMOJBWKHBIE 3EPHUCTBIE  CIIOM.
XapakTepucTuka 3epHHCTHIX cloeB. Teopus GuiabTpoBaHusS.I uapoAMHAMUKA TIPOIIECCOB
B3aMMOJIecTBUS ra3a (mapa), )KUAKOCTH U chimyuynx Ten. [IceBnooxikenue. Teopus nporecca.
Pexxum BuTaHus M yHOCA. Mexannueckoe mnepememnBanue. Pacder MomiHOCTHM Ha
nepeMenrBanne. TUIbI MEMaIOK U UX YCTPOUCTBO.

Pazgen 4.TemoBeie mpomecchl.  OOmas XapakTepHCTUKA TEIJIOBBIX IPOLECCOB.
banancel sHeprun.  CrocoObl mepefayu Tersia U UX XapakTepucThka. MexaHus3Mm mepeHoca
TeIUla TEeIUIONMPOBOJHOCThIO, KOHBEKIMEH, u3dyudeHueMm. TemnoBoe mnonobue. Kpurepun
TeIioBoro mnoaobus. MIx  mpumeHeHue B mpakThueckux pacuetaXx. (OCHOBHOE ypaBHEHHE
TEIUIONEPEIaUH. [IpumeHeHNEe OCHOBHOIO ypaBHEHHs TEIUIONEpeNayn sl pacuera
TEII00OMEHHOM  ammapaTypsbl. KoHcTpykiivss OCHOBHBIX BHAOB  TEIJIOOOMEHHHKOB.
XapakTepucTUka OCHOBHBIX TEIUIOHOCHTENIEH, HMX CpaBHUTENbHas oleHka. KonnaeHcanus.
®dusndeckue OCHOBBI mporiecca. Kiaccudukaus KOHAEHCATOPOB, MX YCTPOWCTBO, pacyer.
BrimapuBanue. Teopernyeckre OCHOBBI BbIITAPUBAHMUSL. Tunel BbIMapHBIX ammapaTosB.



Brimapasie anmapaThl C €CTECTBEHHOM M NPUHYAWTEIBHON UUPKYJAlNMEed. BplllapuBaHue B
TOHKOHM TUIeHKe. MaTepuallbHbI U TEIJIOBOM OanaHChl. TemnepaTypHble MOTEpU, MX BUABI U
pacuer. PacyeT MOBEpXHOCTH HAarpeBa KallOpU3aTOpa BBINAPHOIO ammapara. CymHocTtb
MHOTOKPATHOTO BhImapuBaHusi [lyTu mHTeHCH(UKAINY BHITAPHBIX allllapaToB.

Pasnen 5. MaccooOMeHHble Tipomecchl. OOmmMe CBEASHUS O MacCOOOMEHHBIX
nporeccax. MexaHW3Mbl IepeHoca Macchl. MoJeKyssipHass W KOHBEKTHUBHas JUPQy3Hs.
[Tonobue TEmnoBBIX U MacCOOOMEHHBIX IPOLIECCOB. Macconepenaua. JIBrxymas cuia
nporecca. Cymika. ®usnueckre 0CHOBBI Ipolecca. PopMbl CBSI3U BJIarM C MaTEPUAIIOM.
[TapameTpsl BIaKHOTO BO3JyXa U UX OMpEENIeHUE ¢ MOMOIIBIO 1 —X auarpammel. M3o0paxenue
MIPOIIECCOB HArpeBa, OXJIAXKICHUS M CYIIKH Ha 1 — X AuarpaMme. MaTtepuaibHBIA U TEIUIOBOU
OaslaHChl CYILKH. CopOuus u gecopOuusi Baaru. Kuneruka cymku. Kpuble cymku u
CKOPOCTH CyIIKH. OCHOBHBIE THUIIBI CYIIMJIBHBIX YCTAHOBOK. TE€XHHKO-?PKOHOMUYECKAs OLEHKa
CyIIWJIOK M  oOnactu ux npumeHnenus. Kpucrtamnuzanuss u pactBopeHue. Hasnauenue u
CYIIHOCTb MPOIECCOB. MaTepHallbHBINA M TETUIOBOM OanaHChl. ANmapatsl JUisi KPUCTAUIU3AIUN U
PacTBOPEHMS], UX KOHCTPYKLHUS U pacyer.

4.3 Pa3znesibl yueOHOM TUCUUIJIMHBI M BUI 3aHATHI

No HaI/IMeHouBaHI/Ie pa3zaenos Jlektm | Ipaktuueckue | JlabopaTtopHbie CPC | Kontpons | Beero
ILIL. y4eOHOM JUCIUIITUHBI u 3aHATHUSA paboThI
5 ceMecTp
Beenenne. OCHOBHBIE 3aKOHBI
1 |maykm o  mpoueccax U 2 - - 4 - 6
anmaparax
2 | MexaHuueckue IpoLecchl 4 2 - 6 2 14
3 I'mnpomexanuueckue 11 15 ) 132 ) 160
MIPOLIECCHI
Bcezo 5 cemecmp 17 17 - 142 4 180
6 cemectp
4 TemoBble npolecchl 8 8 - 37 5 58
5 MaccooOMeHHBIE TIPOIIECCHI 8 8 - 30 4 50
Bceeo 6 cemecmp 16 16 - 67 9 108
Hmozo no kypcy 33 33 - 209 13 288

5 Marpuua (popMHUpOBaHUSA KOMIIETEHIUI M0 AMCUUIJIMHE

N o0menpogeccHOHaTbHBIC KOMIICTCHITHH 06
2 ee
Paznensr, TeMbl TUCTUTUTAHBL m
ILIIL ’ OIIK-1 OIIK-7 KOJIMYECTBO
KOMIICTEHIIMI
1 | Beeaenue. OCHOBHBIC 3aKOHBI HAyKH O + - 1
IpoIieccax M ammapaTtax
2 | MexaHHUYECKHUE MTPOIECCHI + . 2
3 | T'uapomMexaHWYECKHE MPOIECCHI + + 2
4 | TeruroBble mpoLECCH + + 2
5 MaccooOMeHHbBIE TPOIIECCh + . 2

6 O0pa3oBaTeIbHbIE TEXHOJIOTHH

O0beM ayTMTOPHBIX YacOB Bcero 66 4acoB, B T.4. 34 daca 5 cemectp, 1 32 Jaca 3aHATHIA B 6
CEMECTpe.




OO6pa3zoBaTenbHbIC
TPAAUIUOHHBIC TCXHOJIOTHU (HGKLII/II/I, IMMPAKTUYCCKUC 3aHATUA,

TE€XHOJIOTHH, HCIIOJIB3YyCMBIC npu HN3Yy4YCHUU

HarmucCaHuec

JUCIHMITIIUHBI:
KOHTPOJIbHBIX

pabort, paboTa B MaJIbIX IPYIINax); MHTePaKTUBHBIC (ITpeaCcTaBiICHBI B Ta0uIe). O0beM 3aHATUI
B MHTEPAKTHBHOH (popme cocTaBisieT 36 % OT ayJUTOPHBIX 3aHATHH.

Tabnuua

AYJJUTOPHBIX 3aHATUAX

- AKTUBHBIE U HNHTCPAKTUBHBIC O6pa3OBaTeJ'IBHBIe TEXHOJIOTHH, HCIIOJB3YEMBIC B

Cemectp Bun Hcnonbp3yemble HHTEpAaKTHBHBIE 00pa30BaTEIbHbIE TEXHOIOTUH KomnuectBo
3aHATHS 4acoB
(JI, I13)
6 J Jlekuust Busyanmzaius — Ha TeMy: «KOHCTpYKUIMHM TemnaooOMEHHBIX 4
anmnapaToB M MX CPaBHUTENIbHAs OLICHKA
5 113 I'pynmoBas pabota Ha Temy «CpaBHHTENbHAas OIIEHKA Ppa3IMYHBIX 4
CIIOCO0O0B pa3/ielIeHUs] HEOJHOPOIHBIX CUCTEM»
6 113 I'pynmoBas pabota Ha TemMy «CpaBHHTENbHAas OIEHKA Pa3IMYHBIX 4
CIOCO0O0B CYNIKHM ¥ KOHCTPYKIUH anmnaparoB)
5 I13 AHanmu3 KOHKPETHBIX cuTyanmit (case-study) Ttuma curyarus-
wimiocTpays  Ha TeMmy: «He3aBHCHMOCTh NPOM3BOAMTEIHHOCTH 4
OTCTaMBAHUS OT BBICOTHI OTCTOWHHKA)
6 13 AHanu3 KOHKPETHBIX cUTyaIuii (Case-study) Tuna cutyanus-npobdieMa
Ha TeMy «TpyaHocTn ompenencHus Ko3(h(HUINEHTa TEIUIOOTIAYH M3 4
OCHOBHOTO YpaBHEHHS TEIUIOOTIaum»
6 113 AHanu3 KOHKpPETHBIX cuTyanuii (Case-study) Tuma cuTyanus - OleHKa
Ha TeMy «OOOCHOBaHME ONTHMAJIBHON CKOPOCTH  JBHIKCHUS 4
TEMJIOHOCHUTEIS] B 3aKPBITHIX KaHAJIaX TEILIOOOMEHHBIX allapaToBy
HWroro: 24

7. YueOHO-MeTOAMUYECKOEe o0ecnieYeHrne CAMOCTOSATeIbHON PadoThl cTy1eHTOB. OLeHOYHbIe
CPeACTBA /Il TEKYILero KOHTPOJIS yCIeBAeMOCTH, IIPOMEKYTOYHOM aTTecTallu 110

HTOTraM 0CBOCHUSA JUCHUIIJIMHDBI

7.1 Buabl caMOCTOATEIBLHOM Pad0ThI, MOPSAJ0K UX BBINOJHECHUA W KOHTPO0JIsI

Ne n/m Paspex (tema) Buasr CPC Mopsaaok BeinonaHenuss CPC Meron kourpo.s
JMCIUTLIHHBI
1 Bgenenue. IToaroroBka K PaboTta ¢ JNEKIMOHHBIM MaTepHalioM, | Y CTHBIH ONPOC
OCHOBHBIE 3aKOHBI TECTHPOBAHHUIO, OCHOBHOM i JIOMOJHUATENBHOM
HayKH O MpOIECCax| JINTEepaTypoi, UHTEPHET-pecypcamu
W ammnaparax
2 Mexanuueckue IToaroroska k | Pabota ¢ JekuumoHHBIM MarepuaiioMm, | TectupoBaHue,
MIPOLIECCHI TECTUPOBAHUIO OCHOBHOH 5 JIOTIOJTHUTEIIbHON | YCTHBIN OIIpOC
JIUTEPATypOH, UHTEPHET-PECYPCAMH,
3 T'mapomexanuuec | [ToxroroBka x II3, | Pabota ¢ JEKIMOHHBIM MaTepuajoM, | YCTHBIH  Ompoc,
KHE MPOLECCHI MOJArOTOBKA K | OCHOBHOM u JOTOJTHUATEILHON | MHUCHMEHHBIN
TECTUPOBAHUIO JINTEPATypOil, UHTEPHET-PECYPCAMU. KOHTPOJIb,
TECTUPOBAHUE
4 Tennosrie HoxroroBka x I13 , | Pabora ¢ JEKIMOHHBIM MaTepualioM, | YCTHBIH  OIpOC,
MIPOLIECCHI IOJIrOTOBKA K | OCHOBHOI i JIOIIOJHUTEIFHON | MHCHMEHHBIN
TECTUPOBAHUIO JINTEPATypOil, UHTEPHET-PECYPCAMH. KOHTPOJIb,
TECTUPOBAHUE
5 Maccooomennsie | ITogroroBka k I13, | Pabota ¢ JNEKIMOHHBIM — MarepuaioM, | YCTHBIA  OHIpoC,
MIPOLIECCHI MOJArOTOBKA K | OCHOBHOI i JIOIOJIHUTENIbHOM | IHChbMEHHBIN
TECTUPOBAHUIO JINTEPATypOil, UHTEPHET-PECYPCAMH. KOHTPOJIb,
TECTUPOBAHUE
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7.2 KOHTPOJIbHBIE BONMPOCHI VISl CAMOIIPOBEPKHU

Paznennr
paboueit IlepedeHs BOIPOCOB Il CAMOCTOSITENIBHOTO U3YUEHUS
IIPOrpaMMBbI
Pazpen 1. 1.Kakue 0CHOBHBIEC 3aKOHBI HAYKH IOJIOKEHBI B OCHOBY M3Y4YEHUS TUCIUIIINHbI?
Beenenue. 2.Yt0 Takoe Teopus noaoous?
OcHOBHBIE 3.Kakue npuMeHstoTCs METOAbI MOAETUPOBAHUS?
3aKOHBI 4 Kaxkue BUbI TOA00US pa3IHuaroT?
HAYKH O 5.Yto Ha3BIBAIOT KPUTEPHEM ITOTO0MS?
mporeccax U | 6.Kaxue criocoObl moIydeHNsT KpUTEPHEB TIOA00US 3HaeTe?
anmnaparax 7.4T0 1OJI0’KEHO B OCHOBY METO/Ia aHAIN3a Pa3MEPHOCTEH?
8.Kax dpopmymupyercs nepBas Teopema noaoous?
9.Kputepnu ontuMu3aum.
Paznen 2. OopadoTka 1aBieHHeM
Mexannuec 1.Kakue mapaMeTpsl BIUSIOT Ha BBIXOJL )KUIKOTO TIPOYKTA IIPU OTXKATUH U KaKHe aIaparsl
Kne MPUMEHSIOT AJIs pealn3alii 3TOro mporecca?
TIPOLIECCHI 2. Kakue 3aK0OHBI HCIOIB3YIOTCS U OITMCAHKS 3TOTO Tpolecca?
3. B uém 3aximoudaercs pusndeckas CyniHOCTh npolecca npu GopMoBaHHUH IMyTEM HITAMITOBAHUs?
4. OnummuTte KOHCTPYKIUIO TPECCOB.
5. 105 KaKux 1esiei mpuMeHsI0TCs: IPeCcCOBaHUe, IITAMIIOBaHUE U OTXKAaTUe 7
HN3menbuenne (1podieHue)
6.Ha xaxue BupI mopa3AessieTcsi H3MeJIbueHHE B 3aBUCUMOCTH OT HaYaJIbHBIX U KOHEUHBIX
pa3MepoB KyCKOB?
7.Kak paccunThIBarOTCS 3aTpaThl SHEPTUH Ha ApoOicHNE?
8.XapakTepn30BaTh OCHOBHEIC THITHI IpoOMIIOK. KakoB MX MpUHINT NeHcTBUSA?
Kaaccuduxauus u copTUpOBKA 3ePHUCTBIX MATEPHAJIOB
9. Ha yem ocHOBaHa Kiaccudukanus rpoxodeareM? KakoBo ycTpoicTBO rpoxoTa?
10. B yem 3axiroyaeTcsi CyIIHOCTb CUTOBOTO aHanu3a?
11. KaxoB xapakTep IBI)KEHHUS YacTHI[ Ha cUTe?
12.Kak oneanBaercst 3¢ (peKTHBHOCTh COPTHPOBKH?
Pazgen 3. OtcranBaHue
1 Kaxkue cuisl 1eHCTBYIOT Ha TBEPAYIO YaCTHUILY MPH € ABMKECHUH B IPAaBUTALIMOHHOM IIOJIE B
I'mnpomexan | xkunkou cpezae?
HYECKHUE 2 Kak paccuuThIBaeTCsS CKOPOCTh OCAXKACHHS TBEPION OJAMHOYHON chepruecKoii YacTUIIbI B
TIPOIIECCHI KUAKOM cpene?

3 Or KaKkux mapameTpoB 3aBUCHT KOA(P(UIIEHT CONPOTUBIICHHS CPEJIbI?
4 Ilpum KakoM peXHMe U IoYeMy MPOIECC OTCTanBaHMs TBEPBIX YacTUI] HanOoiee 3 pexTrBeH?
5 . Kakue kpuTepuu TuApOMEXaHNIECKOTO 110I00HS OMTUCHIBAIOT MTPOIIECC OTCTANBAHMS?
6 Kak yuutsiBaeTcs HechepHIHOCTh YaCTHIl M MAacCOBOCTH IIPOIECCa OTCTANBAHMUSA?
7 Kaxue KOHCTPYKIMH anmapaToB UCIIOJIB3YIOTCS JUIsl OTCTAaUBAHUS?
8 Kaxkue ypaBHEeHHs JIeKaT B OCHOBE pacuéra OTCTOHHHUKA?
9 Kaxkue criocoObl HHTEHCH(UKAITIH TIPpoIiecca IPUMEHSIOTCS IPH OTCTauBaHUN?
HenTpudyruposanue
10 KaxoBa cymHOCTh M Ha3HA4YEHHUE Mporiecca NeHTpuyrupoBaHus?
11 Tlom meiicTBMEM KaKWX CHJI HAXOJIUTCS TBEPAAsi yacTHIa B OapabaHe meHTpUyTH?
12 Kak paccunThIBaeTCsl CKOPOCTH pa3fAeleHus TBEPAOI OANHOYHOHN chepruecKOi JaCTHIIBI B
6apabane neHrpudpyru?
13 C noMo1bIo Kakoro KpuTepust paccuuTbiBaeTcs 3G ek THBHOCTS HeHTpU(YTHPOBaHHs?
14.Kakoii pexum nenrpudyruposanus Handosee spdexriuen?
I'mppoanHamMuKa IBMKEHHS dKUAKOCTH Yepe3 HeloABHKHbIC 3ePHUCThIE CII0H
15 KaxoBbl ycloBHs CyIIECTBOBaHUS HETIOABHKHOIO 3€PHUCTOTO CI0s1?
16 KakoBa cBsi3b MEX1y QUKTHBHOW U ICHCTBUTEIEHOW CKOPOCTSAMU JIBHYKCHUS JKUIKOCTH?
17 Kax paccuuThIBaeTCs THAPABINIECKOE COIPOTUBICHNE HEIOIBIYKHOTO 36pPHUCTOTO CIIOS?
18 . Kak paccuutsiBaeTcsi KOOGOUITUEHT THAPABIUIESCKOTO COTIPOTHBIICHUS?
19 Kakwue anmapatsl paboTalOT ¢ HEIOABMKHBIM 36pHUCTBIM CIOEM?
IceBaoo:kmKeHUE
20.Kak mocTuraeTcsi pexuM ICeBI00KMKCHHS?
21.Kak paccunTheIBacTCsl THAPABINIECKOE COMPOTHBIICHUE TICEBIO0KIKEHHOTO CII05?
22 Kak U3MEHSI0TCS XapaKTePUCTUKHU 36PHUCTOTO CJIOS B IPOLECCE TICEBIO0KIKEHUS?
23.Kak paccuuThIBaeTCsl CKOPOCTh Hauasua M KOHI[A NCEBA0OKIKEHH?
24.Yt0 xapakTepH3yeT YUCIIO NCEBA00KIDKEHUS?




25. Kakumu 1OCTOMHCTBAMH M HEIOCTaTKaMK 00J1a1aeT NCEB00KMKECHHBIH CII0H?
26 Kaxkoii pexuM Ha3bIBalOT PEXUMOM ITHEBMOTpaHCcTIopTa?
@OuIbTpOBaHNe NOA AelicTBHEM Nepenaja JaBJIeHHUS
27.KakoBbl Ha3HAYEHHE U CYITHOCTH Mpolecca?
28.KaxoBa JBrkyIas cuia rnporuecca GuibTpoBaHus?
29.13 kakoro ypaBHEHHUS M KaK MOXKET OBbITh NosrydeHo uddepeHnnaisHoe ypaBHEHHE
¢unpTpoBanua?
30.Kakue mapaMeTpsI BIUAIOT HA CKOPOCTH (DMIIBTPOBAHUA?
31. Kak paccunTbIBaeTCs MPOJOIDKUTEIFHOCTD STOTO TIpotecca?
32.Kax omnpenenstoTcst KOHCTaHTH B YpaBHEHUH (DMIBTPOBAHUS?
33. Kakue criocoOBpI MHTEHCH(HUKAINN Tporecca (IIbTPOBAHHS HU3BECTHEI?
MexaHnuyeckoe nepeMelIMBaHMeE B JKMIKOM cpele
34. latb 0011yI0 XapaKTEpPUCTUKY OCHOBHBIX CIIOCOOOB MEpPEMEIINBAHUS: MEXaHUIECKOTO,
MTHEBMATUYECKOTO0, IUPKYJIALUOHHOTO ¥ TOTOYHOr0?
35. Kak paccunTbiBaeTcs SJHEprHs Ha MEXaHUYECKOE IepeMenBane?
36.11ouemy npu TypOyJICHTHOM PEXKHME pacXoayemMasi SHEprus He 3aBUCHUT OT BSI3KOCTH
MepPEeMEIIBaeMO KUAKOCTU?
Pa3nenenune ra3oBbIX HEOJHOPOAHBIX CHCTEM
37. KaxoBa cpaBHHUTENIbHASA 3P (HEKTHBHOCTD PA3IMYHBIX METOJOB OYHCTKH TA30BBIX CUCTEM?
38. Kak oneHuBaercs 3 peKTHBHOCTE OUUCTKH?
39. B kakwux ammapaTax ¥ KaK OCYIIEeCTBIICTCS HHEPINOHHAS U IIEHTPOOeKHast ouncTKa? B uém
3aKJIFOYACTCs] JOCTOMHCTBO IEHTPOOSKHON OUNCTKH?

Paznen 4.
Tennossie
TIPOIIECCHI

OcHOBHBbIE 3aKOHBI TeMJIoneperayn

1 KakoBbl MexaHU3MBI IIEpeHOCa Teria?

Kakoit MexaHN3M nepeHoca TeIula XapakTepeH A TBEPABIX Ten?

1 Kakoii 3akon onmckiBaeT 3T0oT npouecc? Kakoit pusnueckuii cMpici uMeeT K03QGHULIUEHT
TEIUIONIPOBOHOCTHU?

2 U3 xaxoro ypaBHEHHs MOXET OBITh MOJy4eH 3aKOH, OIMCBIBAIOIIUI TEIIONPOBOTHOCTh

TUTOCKON CTEHKHU IPH YCTAaHOBUBIIUMCS TEIIOBOM pexkuMe?

B uém 3akirouaeTcs CynHOCTh IepeHoca Teria KOHBEKIHEeH?

Kakoe ypaBHeHHE ONMCHIBAET MPOLIECC TETIOOTAAYN?

KakoB ¢usnuecknii cMbIcs K03 GHUIUECHTA TEMIO0TAAYN?

Kakune kpurepnn TemIoBOro 1Mo 1001 CIOIb3YIOTCS B pacyéTe TeIII000MEHHBIX aIapaToB?

Uewm onpenensieTcsi KOHKPETHbIA BUJ KPUTEPHUAIbHBIX YPAaBHEHUIN?

B uém 3akirouaercs CyniHOCTh NepeHoca Terula H3IydeHueM?
Kaxoii mporiecc Ha3bpIBalOT TEIJIONEpeaadeii U KAKUM 3aKOHOM OH omnuchiBaeTcs? Kakos

(u3ngeckuit cMbICT K03 UIHEeHTa Teroneperaun’?

10 Kakas cBs3b CyIIECTBYET MEXIY KOI(QPHUIHESHTaAMH TEIIONEepeIaud U TeIUI00TIauu?

11 Tlouemy B pacdérax TEMJIOBBIX MPOIECCOB UCTIONB3YETCS CPETHNN TeMIepaTypHBINA HATIOp U
KaK U OH BBIYHCISIETCSA?

12 Kakne cxembl IBHKEHHS TEIUIOHOCUTEIIEH CYIIECTBYIOT?

13 Kakwue TpeGoBaHMS PEIBABISIOT K TEINIOHOCHTEISIM H XJIaJJOHOCUTEISIM?

14 Kakune KOHCTPYKINH TEIFIOOOMEHHBIX aIlapaToB NPUMEHSIOTCS B IPOMBIIUICHHOCTH?

15 Kakue Tenao00OMEHHHKH T10 MPUHIHNILY JI€HCTBHS OTHOCSTCSI K CMECUTEIBHBIM M KaKUe K
MOBEPXHOCTHBIM?

16 Kakune JOCTOMHCTBA M HEJIOCTATKH UMEIOT KOXKYXOTPYOHBIE TEINIOOOMEHHHUKH?

17 B kakux ciaydasx NPUMEHSIOT TeIJIOOOMEHHHUKH TUTIA “Tpy0Oa B TpyOe™?

18 KakoBbl 0COOEHHOCTH TeIJIONepeayy B IJIACTHHYATOM TEINI00OMEHHHKE?

19 Kakwue crmocoObl HHTCHCH(HUKAIIHMH POIIEcca TEIUIONEePEeIaY BO3MOKHBI B TEIIOOOMEHHBIX
amnmaparax?

20 W3 kakoro ypaBHEHHs ONPEEISIFOT PACXO/Ibl TEINIOHOCUTEINEH MITN XJIaI0HOCUTEIeH?

Konpencanus

21 KakoBa ¢usnueckas CyIHocTb npoiecca?

22 Kak yctpoeH 1 paboTaeT NOBEPXHOCTHBIH KOHIEHCATOP?

23 Tlouemy B NpOMBIIICHHBIX TEXHOJOTHYECKUX arllapaTax TeIuIo0TAaua OT rapa K CTeHKe
OCYIIECTBIISIETCS], KaK IIPaBUJIO, B YCIOBHSX IUIEHOUHON KoHeHcanuu? Kak paccunThiBaercs
K03(PULINEHT TEIIOOTAAYH NPH IUIEHOYHON KOH/AGHCALMH HACBIIIEHHOT0 napa?

24 Kakue KpUTEpUH TETIOBOTO IT000HS OIUCHIBAIOT 3TOT Mporecc?

25 Kak ycrpoeH u paboTaet 6apoMeTpHUECKHil KOHaeHcaTop?

BrinapuBaHue
26 KakoBBI Ha3HAYCHHE M CYITHOCTH Iporiecca?
27 Kakwue cnocoObl BblapyBaHus cynecTByloT? Korna cienyer npuMeHsTh BhIIAPHBAHUE O]
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pa3pexeHneM WM U30BITOUHBIM JIaBJICHUEM ?

28 Kakue KOHCTPYKIMH BBINAPHBIX allapaToB CyllecTBY0T? KakoBo Ha3HaueHHe KajJopu3aTopa,
ceraparopa, KoHaeHcaropa?

29 Uro saBisieTcs ABWXKYILEH CHIION €CTECTBEHHON LUPKYJIISIMU U KaK KOHCTPYKTHBHO
obecrieunBaeTcs UPKYIISIIUOHHBIH KOHTYP?

30 W3 kakux ypaBHEHHII onpeessieTcst Macca BBINAPHOW BJIard U pacxoj IPeroliero mapa’?
CocTaBUTh YpaBHEHHS.

31 Kak paccunuTBIBaIOTCS: TeMIepaTypa KANCHHS, TIOJTHAS ¥ MTOJIe3Has pa3HOCTH TeMIieparyp?

32 Kaxkue nenpeccun UMEIOT MOYKHO TIPH BRIIAPUBAHUH M KaK OHF PACCUHTHIBAIOTCS?

33 B uéM npHHIUI MHOTOKPATHOT'O BHIIIAPUBAHUS M C KAKOH LIENBIO €0 OCYIIECTBISIOT?

34 Kak ompezensercst ONTUMAIBEHOE YUCIIO KOPITyCOB MHOTOKOPITYCHOMU BBIITAPHON YCTAaHOBKH?

Paznen 5. OCHOBHBIE 32aKOHBI Macconepeaauu

Maccooome | 1 KakoBbl MeXaHU3MBI IEPEHOCA MACCHI U B YEM 3aKITIOYACTCS UX CYIHOCTH?

HHbIC 2 KakuM ypaBHEHHEM ONKCHIBACTCS TIEPEHOC MACChl MOJICKYIIApHO# muddy3ueii? Kakos
TIPOLIECCHI (usnueckuii cMbICT K03 (HUITHCHTA MOJICKYJIIPHON quddy3un?

3 Kakoii 3aK0H, SIBJSISICH aHAJIOTOM 3akoHa HbroToHa-PruxmaHa, onmuchIBaeT MEPEHOC BEUIECTBA U3
MOTOKA K MMOBEPXHOCTHU paszeina ¢as?
4 B uém aHanorus nepeHoca Tersia 1 Macchl?
5 Kakwne kpurepnu xapakTepu3yroT o1001e MacCOOOMEHHBIX IPOLIECCOB?
6 Uem onpenensercs KOHKPETHBIN BU KPUTEPUAIBHBIX YPAaBHEHUI?
7 W3 xaknuX ypaBHEHHI pacCUNTHIBAIOTCS MacCOBbIE PACXOBI M CTPOUTCS paboyast THHUS
MaccoOOMEHHBIX IpoLeccOB?
8 Kak onpenensercs ABMKyIas cujla MACCOOOMEHHBIX ITPOIECCOB?
Cymxka
9 B uém cyurHocTs mporiecca? KakoBa posib Bo3lyXa B KOHTAKTHOM M KOHBEKTHBHOMU CyIIKe?
10 Kakwue mapaMeTpsl XapaKTepU3yIOT COCTOSIHHE BIQYKHOTO BO3/TyXa U KaKOBa CBSI3b MEXIY
Humu? (Otpas3uts Ha [-x nuarpamme)
11 C nmomorpio KakuX ypaBHEHUH PacCUUTBIBAIOTCS: Macca yAaJIEHHON BJIary, pacxoj BO3AyXa U
Teria Ha CyIIKy?
12 Yem meWCTBUTENBHBINA MPOIIECC CYIIKH oTim4yaeTcs ot Teoperudeckoro? (ITokaszaTts Ha [-X
JarpaMme)
13.Yto Takoe NOoTEeHIHaI CYIIKH, YTO OH XapaKTepu3yer?
14.Kakue (GopMBI CBSI3H BJIarH C MAaTEPHAIOM CYIIECCTBYIOT?
15. Yto sBRsieTCs ABMXKYILEH CUIION mpoliecca CyIKu?
16.Kak paccuutbiBaeTcs IpOJOJKUTENBHOCTD CYIIKH B 1 U 2 nepuoaax?
17.KakoBHI yCIIOBHS PaBHOBECHS MIPHU CYIIKE?
18 Kaxue KOHCTpYKIIMH KOHBEKTUBHBIX CYIIHJIBHBIX YCTAHOBOK 3HaeTe?
19 Kaxue KOHCTPYKIUH KOHTAKTHBIX CYIIMJIOK BaM M3BECTHBI?

Kpucranauzanus
20 KakoBo Ha3Ha4YeHHE MPOLIECCa, €r0 MEXaHN3MBI U IBUKYILAs cuiia?
21 Kakwue ¢pakTopsl BIHAAIOT HAa PABHOBECHE IPH KPUCTAIITH3AINN?
22 C xaxol LeTbl0 CO3Aal0T NEPECHIIIEHUE UM NEPEOXIaxKIeHIe Nepe KpUcTalIu3anuen?
23 Kakue napaMeTpsl BIUSIOT HA OCHOBHBIE CTAIMN KPUCTAILIM3AIMN: 3apO/IbIIIC00pa30BaHUs 1
POCT KPUCTAILIOB?
24 B uéM CyIIHOCTb U30TEPMUUECKON U U30THIPUIECKON KPUCTAIIIM3ALUN?
25 OcHOBHBIE KOHCTPYKIUHU KPUCTAJUIN3ATOPOB ?

7.3 Bompocsl 1Ji IPOMEKYTOYHOM aTTecTaluu (3a4eT — S cemecTp, IK3amMeH — 6 cemecTp)
Bonpoch /151 IOATOTOBKH K 3a4eTy B 5 cemecTpe

Beeoenue
1.®u3ndeckoe 1 MaTEMaTUYECKOE MOAECINUPOBAHUE.
2.Teopus nmonoOusi. Kakue Buab mogo6ust paznuyaror?
3. Kpurepuu mogo6ust 1 cnocoObl UX MOTyYCHHUSI.
4.Kak ¢popmynupyetcs neppas TeopeMa nogoous?
5.Kputepuu ontumuzaiumu.
Mexanuueckue npoyeccol



O0paboTKa NPOAYKTOB JaBJIeHUEM

1.Omxatue, Kakue anmnaparbl IPUMEHSIOT Ul peajlu3allid 3Toro mpouecca ?

2.

duznyeckasi CyuHocThb nporecca (HopMOBaHUS.

4. TlpeccoBaHue, Ha3HAYEHHE TPOLIECCa, KOHCTPYKIIUH IPECCOB.

N3menbuenne (1podiieHue)

5.CreneHp U3MEIbYEHUS.
6.3aTpaThl YHEPTUH HA IPOOIICHHE.
7. OCHOBHBIE TUITBI JPOOMITOK. VX MpUHIMIT AEHCTBHSL.
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Knaccupukauus 1 COpPTUPOBKA 3ePHUCTHIX MATEPHAJIOB

8. Kimaccuduxanus rpoxoueHreM. Y cTpoicTBO rpoxoTa?
9. CutoBoOil aHanM3, CYIHOCTH MpoIecca.
10. DpPeKTUBHOCTb COPTUPOBKH.

T'uopomexanuueckue npoyeccol

OrcrauBanue
HazHauenwue u CynHoCTb Mpolecca OTCTauBaHUsI.
Kakoii u3 pexumMoB ocaxeHus Hanbonee r¢pdexkruBer? Jloka3aTs.
ObocHyiiTe HEOOXOAMMOCTh KPHUTEPUAIBHOTO obecriedeHuss B pacuérax mpoiiecca
OTCTanBaHUSI.
Kak ydyects HechepruuHOCTh (POPMBI HACTHUIL U MACCOBOCTh B IPOIIECCE OCAKICHHUS?
Kak paccuutbiBaeTcs OTCTOMHUK?

HenpudyrupoBanue
Hasnauenue u cymHnocTsb npouecca neHtpudyrupopanus. [IpencraBpre cxeMaTHUECKH.
[Ton neiicTBHEM KaKUX CHJI HAXOJUTCS YacTUIa B IIeHTpudyre?
Kakue nmapameTpsl BIUSAIOT Ha CKOPOCTb IMpoliecca HeHTPUPYTrupoBanus?

PuiabTpOBaHME
Haznauenue npouecca 1 €ro cymHocTsb. [IpencTaBuTh cXeMaTH4eCKy.
Kakoli u3 pexxuMoB (JlaMUHapHbBIN, IEpeXOqHbIN WK TypOyJIeHTHBIN) Hanbosee 3P PeKTUBEH
npu ¢puibTpoBaHun? OTBET 000CHOBATE.
KakoBa cBs3p mexay oObemoM (uibTpaTta W BBICOTOM ocamka H? VYcranoBute o1y
3aBUCUMOCTB.
HuddepennunanbHoe ypaBHEHHE CKOPOCTH (DUIIBTPOBAHMSL.

[IpounTerpupyiite mnojgydeHHOE ypaBHEHHE: a) HpPU MOCTOSIHHOM cKopocTu; 0) npu
IIOCTOSIHHOM JIaBJICHUH.

IepememnBanue
Haznauenue npoiiecca 1 €ro CyImHOCTb.
Pacxoa MolHOCTH Ha nepeMelIBaHue.
Kaxk onpenensiercss koadpurmeHT MOImHOCTH?
OCHOBHBIE KOHCTPYKIIUU MEIIAJIOK.

I'mapoaguHaMuKa 3epHHCTOrO CJI0S
Kak paccuntbiBaeTcsi CONpOTUBIECHHE HEMOABHKHOTO 3€PHUCTOTO CIIOSI?
XapakTepUCTUKH 3EPHUCTOTO CIIOS.
3anucarh yCJIOBHE CYIIECTBOBAHUS OOJIACTH TICEBAOOKMKEHUS, HCXOAS U3 COOTHOIICHUS
CHUJIBI TSDKECTH M CUJIBI COIIPOTHUBIIEHUSI CPEIBI.
Kak paccunThIBaeTCsl COMPOTUBIICHUE 3E€PHUCTOTO CJIOS B 00JIACTH TICEBAO0KUKEHUS?
I'ie Ha mpakTHKe NPUMEHSIETCS PEXUM "KuneHus"?
3anucarh yCJIOBHE CYIIECTBOBAHUS CBOOOAHOTO BHUTAHUS, HCXOAS U3 JAMHAMHUYECKOTO
PaBHOBECHSI CUJT TSYKECTH U COIPOTUBIIEHUS CPEIBI.
3anucarth ycioBUEe yHOca (IIHEBMOTpaHcIopra). '€ Ha NpakTUKe NPUMEHSETCSl 3TOT
pexxum?



Bonpocs! 1/ MOATOTOBKM K IK3aMeHY B 6 cemecTpe

1.  Krnaccuduxkaiusi OCHOBHBIX MPOILIECCOB U anmnapatoB. [[pUHIUIBI COCTaBIICHUS YpaBHEHH
MaTepUaTbHBIX M TEIJIOBBIX OAJIaHCOB.

1. Tlonarue 06 onTumu3zanuu npoieccoB. Kputepun ontummsanuu. [IpuBecTy KOHKPETHBIH
pUMEp ONTUMHU3ALINY.

2.  MonenupoBanue mporeccoB u ammapaToB. Teopus mnogodusi. CrnocoObl MOTyYEHHS
Kputepues nonodus. I1 — reopema.

3. Jlpob6nenue (u3menpuenue). Haznauenue mpouecca. Pabora, 3aTpaunBaemasi Ha KPyIHOE U
Menkoe npoOienrne. KOHCTpYKIMM W TPUHIMI JEHCTBUS OCHOBHBIX THIIOB H3MEIbYAFOIINX
MaIlIHH.

4.  CoprupoBka (knmaccu¢pukanus). Hasnauenwe mporecca. CrocoObl  KiIacCUPHUKAIHH.
KoHcTpyKIMy ¥ NpuHIUN 1eHCTBUS YCTPOUCTB /U MEXaHUUYECKOM Kiaccudukaum.

5. OOpabotrka naBieHueM: oTkaTue, (OpMOBaHWE W TpeccoBaHue. HasHaueHwe u oOrmas
XapaKTePUCTHKA MPOIECCOB U ammmapaToB.

6.  OcaxmeHue TBEpAbIX YaCTHUI[ B TPABUTAIMOHHOM Tmoie. Kpurepun ruapomMexaHundecKoro
o100Usl, XapaKTepU3yIOIIHUEe ITH MPOLIECCHI.

7. Pacyer ckopocTu OCakJeHHsI TBEPbIX YACTHIl B TPABUTALIMOHHOM IIOJIE.

8.  OrcrauBanue. OtcToliHUKH. X yCTPONCTBO U pacyer.

9.  Pasnmencume B moJie NEHTPOOCKHBIX cril. DaKTOp pas/iencHus.

10. Ortcroiinbie ueHTpUDPyYTrH, UX YCTPOHCTBO U pacyer.

11. T'mapoamHamMuKa IBMXKEHUS KUJIKOCTH Y€pe3 HEMOJBUKHBIC 3e€pHHUCTBIC ciiou. Dopmyna
JUISL pacyeTa TUIPaBINYeCcCKOro CONPOTUBIICHUS U €€ aHaJH3.

12.  XapaKTepuCTHKH 3€PHUCTOTO CJIOS M CBSI3b MEXKTy HAMH.

13. @unerpoBanue. Haznadenuwe mpouecca. JuddepennmanbHoe ypaBHEHHE CKOPOCTH
buIbTpOBaHUS.

14. ®unerpoBanue. Pacuer mpogomKUTeIbHOCTH (GUIBTPOBAHHUS MPU MOCTOSHHOM CKOPOCTH.
15. ®wuneTpoBaHue. PacueT npoaoKUTEIFHOCTH (QHIIBTPOBAHHUS ITPH MIOCTOSTHHOM JIaBJICHUH.
16. VcrpoiicTBO ¥ TpUHIMI JACWCTBUS  (UIBTPOB. XapaKTEpUCTUKA OCATKOB H
(GUIBTPOBAIBHBIX IEPETOPOJIOK.

17. Owunctka ra3zoB. Ha3znauenue mporecca. CriocoObl OYHCTKH, UX CpaBHUTENbHAs OIEHKA.
AmmapaTsl 7151 OCYIIECTBICHUS OYUCTKH Trasa.

18. T'mapoauHamuka TMpolecca TCEBAOOKMKEHHUS. («kumneHus»). Dusnueckue OCHOBBI
nporiecca, MPIMEHEHHE B TPOMBIIIIICHHOCTH.

19. CpobogHoe BHUTaHWE M YHOC. YCIIOBUSI BUTaHHUS W yHOca. PacdeT CKOpPOCTH BHUTaHHS.
[TpuMeHeHHe SBICHUS YHOCA B IPOMBITIICHHOCTH.

20. MexaHnuyeckoe mnepemeruBanue. [IpuMeHeHne mporecca B MPOMBIIUICHHOCTH. Pacuer
MOIITHOCTH Ha TiepeMelrBaHie. BHUIbI MEIaIOK U MX XapaKTePUCTHKA.

21. Coocobwl  mepeHoca Tera. TemmompoBomHocTh. 3akoH  Dypwe.  Koaddunument
TETUTOTIPOBOAHOCTH.

22. KouBeknus. MexaHu3M nepeHoca Teria KoHBekuei. OCHOBHOE ypaBHEHHUE TETUTOOTAauH.
KoaddumuenT Termooraaun.

23. Kputepuu TermioBoro mogoous. MIx npuMeHeHue B TEIUIOBBIX pacyeTax.

24. MexaHu3M IepeHoca Teria uznydeaneM. Ko puueHT Termmooraun n3mydeHueM.

25. Temnonepenada mpH MOCTOSHHBIX TEMIIEpaTypax TemmoHocuTenel. OCHOBHOE ypaBHEHUE
TETUTOTIEPEIauH.

26. Temmomepenadya TpH MEPEMEHHBIX TeMIlepaTypax TeIuioHocuTenei. OrmnpenencHue
CpeIHEro TeMIepaTypHOro Harmopa.

27. OcHOBHBIEC KOHCTPYKIIUHU TETNIOOOMEHHBIX amnmaparoB. X cpaBHUTENbHAS OLICHKA.

28. XapakTepHCTHKa OCHOBHBIX TeIUuIoHOcHTeNleld. CXeMbl JIBIKEHUS TeruioHocuTenen. Mx
CpPaBHHUTEIbHAS OLICHKA.



29. Konpencamus. Temmoornaya mpu KoHAeHcanuu. KoHIEHCATOpBI, WX YCTPOWCTBO M
MPUHLIUN AEHCTBHUS.

30. Bremapupanue. @u3nueckas CylHOCTh Ipolecca. BolnapHele anmapaTsl, HX yCTpPOHCTBO
Y IPUHLUI ACUCTBUS.

31. MHOrokopnycHsl€ BbllIapHble yCTaHOBKH. [[pHHIMII MHOTOKPAaTHOTO MCIIOIb30BaHMs Hapa.
32. YpaBHEeHHS MaTepHAIBLHOTO U TEIUIOBOTO OalaHCOB MPH BBITAPUBAHUH.

33. IlonHas u nose3Has pa3Hoctu Temmeparyp. Mx pacuer.

34. TemmneparypHble TOTEepH (JEMpeccHH), BO3HHUKAIONIME B BBINAPHBIX ammapartax. Mx
olpeieieHue.

35. Mexanu3m Macconepenoca. Momnekyisipaas  auddysus.  Ilepoiii  3akon  Duka.
Koaddurmuent nuddysun.

36. KouBektuBHas guddys3us. OcHOBHOe ypaBHeHHME MaccooTaauyn. KoadoumumeHnt
MaccoOTAauu.

37. OcHoBHOE ypaBHeHHE Maccorepenaun. Koadunuent macconepenayn.

38. PactBopenue u kpucramuzanus. Haznauenue nporecco. @Pu3nyeckre OCHOBBI.

39. VYpaBHEHHE MaTEpUAIBHOTO W TEIUIOBOTO OajJaHCOB TMpolecca KPHUCTALTU3AIHH.
OCHOBHBIE KOHCTPYKLIUU KPUCTAJLIIU3aTOPOB.

40. Cymxka. Haznagenue npouecca. YpaBHEHHsI MaTEpPUAITBHOTO U TETIJIOBOTO OaJlaHCOB.

41. IlapameTpsl BIaXXHOTO BO3[yXa, NX u300paxenue Ha |-X guarpamme.

42. H3o0paxxeHHEe MPOIECCOB TEOPETUUYECKON M peabHO cymku Ha | — X auarpamme.

43. Kuneruka cyuku. [locTtpoeHre KpUBBIX CyIIKA U CKOPOCTU CYLIKH.

44, Pacuer pacxojga BO3ayXa M Temia Ha CymKy. OCHOBHBIE KOHCTPYKIMH CYIIMJIbHBIX
YCTaHOBOK.

8. YueOHo-MeToanueckoe 1 HHPOPMALMOHHOE 0O0ecnevyeHue TUCHHILIMHBI

a) OCHOBHAasI JINTEpaTypa:
1 IIpomeccer u ammapaThl. PacueT W NMpOEKTHPOBAaHWE aIlapaToB JUIsl TEIUIOBBIX M TEIJIO-
MacCOOOMEHHBIX IMPOLECCOB [DNEeKTPOHHBIA pecype] : yueOHoe mocobue g By3oB / A. H.
Octpukos, B. H. Bacunenko, JI. H. ®ponosa, A. B. Tepexuna. - 2-¢ u3., crep. - DICKTPOH.IaH.
- Cankrt-IlerepOypr : Jlanb, 2021. - 440 c. -
Buemmnss cepuika: https://e.lanbook.com/book/163402
2. JIoGacenko, b. A. MeTtozs! MHTEHCU(UKAIIH T'HJIPOMEXaHUUECKUX IPOIIECCOB
[OnexTpoHHBIN pecypc]: yuebHoe mocodue / b. A. Jlobacenko, 1. A. bakun, B. H. Uaneu. -
OnexrtpoH.aad. - Kemeposo: Keml'VY, 2020. - 134 ¢. -
Buemmnss cepuika: https://e.lanbook.com/book/156120
3. VYBapo, M. E. l'mmponunamuka. MccrenoBaHue Te4eHHs >KUIKOCTEH B TpyOOmpoBoje
[OnexTpoHHbI pecypc] : mpaktukym / M. E. VBapos. - Dnekrpon.naH. - Mocksa : PTY
MUPDA, 2020. - 66 c. - Buemnss cesuika: https://e.lanbook.com/book/167576

0) 10MOJIHUTE/IbHASA JIUTepaTypa:
4.Ilporecchl U ammapaThl MUIIEBBIX MPOU3BOJCTB M OMOTEXHOJOTHUU [DNEKTPOHHBIA pecypc] :
yuebHoe nmocobue / 1. M. bopoaynun, M. T. lllyn6aesa, E. A. Cadonosa, E. A. Baraiinesa. - 3-
€ u3a., crep. - Dnektpon.gaH. - Cankt-IlerepOypr : Jlans, 2020. - 292 c¢. - (Y4eOHUKHU 1Is
By30B)(CriennanbHas urepatypa). - BHemnss cepuika: https://e.lanbook.com/book/132259
5.I'me3punoBa, Auna MBanoBHa. [Iporecchl u annapathl MUIIEBBIX MPOU3BOACTB [DIEKTPOHHBIN
pecypc] : y4eOHUK W mpakTukyMm s By3oB / A. W. I'me3nuiosa. - 2-e u3a., mep. U JOI. -
OnekTpoH.AaH. - Mocksa : FOpaiit, 2021. - 270 c. - (Beiciiee o6pazoBanue). - Pexxum gocryna:
DnekTpoHHO-0nbIoTeuHas cuctema FOpaiit, 1t aBTOpHU3. MOJIb30BaTeNei
Bremnsis cepiika: https://urait.ru/bcode/471474
6.ITporieccesl U anmaparhl MUMIEBOW TEXHOJIOTUH [DIEKTPOHHBIN pecypc] : yueOHoe mocobwue /

[C. A. bpeauxun, A. C. bpenuxun, B. I'. XKykos, 10. B.Kocmonembsinckuii] ; nox pen. C. A.



https://e.lanbook.com/book/167576
https://e.lanbook.com/book/132259

bpenuxuna. - Dnexrpon.nan. - Cankrt-IlerepOypr : Jlanp, 2021. - 544 c. - (Y4yeOHMKU nJist
By30B)( CneuunanbsHas tuteparypa). - Baemnss cebuika: https://e.lanbook.com/book/168675

B) Ilepedyenb nHGPOPMALMOHHBIX TEXHOJIOTHI, MCIIOJIb3yEeMbIX B 00y4eHUH, BKJIIOYAS
nepevyeHb MPOrPaMMHOI0 odecnevyeHus: U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

JIu1leH3MOHHOE MPOrpaMMHOe o0ecreyeHue:

Microsoft Windows XP / Microsoft Windows 7 Professional , Microsoft Office
Professional 2003 / Microsoft Office Professional 2007 / Microsoft Office Professional 2010

STATISTICA Advanced + QC 10 for Windows

B T.4. OTCYECCTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

1C:Ilpeanpusitue 8. Koudurypauus, 1C: Byxrantepus 8 (yueOHas Bepcus)

Project Expert 7 (Tutorial) for Windows

CIIC Koncynbrantllntoc

Kaspersky Endpoint Security s 6usneca CrangapTHBII

CB000HO pacnpocTpaHsieMoe JTHIEH3MOHHOE POrPaMMHOe o0ecreyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4Y. OT€4eCTBEHHOE
Sunekc.bpaysep
HNudpopmanoHHbIE CIPABOYHbIEC CHCTEMBI
— EnMHOe OKHO J10cTyma K 00pa3oBaTesIbHBIM pecypcam — PeKUM J0CTyMa:
http://window.edu.ru/
— UIIC «Koncynbrantllroc» — pexxum goctyna: http://www.consultant.ru/
— Wurepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHON HH(DOPMAIIUH (CepBEp PaCKpPBITUS
uHpopMaImm) — pexuM jgoctymna: https://www.e-disclosure.ru/
—  WHpopmaumonno-npaBooit  mopran  APAHT.RU —  pexum  gocryma:
http://www.garant.ru/
— ABTOMaTH3MpOBaHHas cripaBoyHas cucteMa «CenbXxo3TexHuKa» (Web-Bepcus) - pexum
noctyi: http://gtnexam.ru/

IIpodeccnonanbubie 0a3bI JAHHBIX

— Hayunas snexkrponnas 6ubmuoreka eLIBRARY.RU — pexum noctymna: http://elibrary.ru

— Hayxomerpuueckas 6a3a JaHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB UM IUTUPOBAHHS —
pexkum moctyma: https://www.scopus.com/customer/profile/display.uri

— Odummanbhpiii caiit denepanbHON CIIyKObI TOCYJAapCTBEHHOW CTaTUCTHKH — PEXUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)

— Poccuiickas Axanemuss Hayk, OTKpBITBI IOCTYH K Hay4HbIM JKypHajlaM — PEXKHUM
noctyna: http://www.ras.ru (OTKpbITBIH TOCTYII)

— OdunmanbHelii calT MHUHHCTEPCTBA CEIbCKOTO Xx03siiicTBa Poccuiickoit denepanuu —
pexum gocrtyma: http://mex.ru/ (OTKpBITHIH AOCTYI)

DJIEKTPOHHbIe ON0INOTEeYHbIE CHCTEMBI:

— DnekTpoHHbI OubOmuoteunslii karamor Web UWPBUC - pexum pocryma:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHD — pexxum goctyna: https://e.lanbook.com/

— OBC Znanium.com — pexxum goctyna: https://new.znanium.com/

— DBC FOPAUT — pexum goctyna: https://urait.ru/



https://e.lanbook.com/book/168675
http://window.edu.ru/
http://window.edu.ru/
http://www.consultant.ru/
https://www.e-disclosure.ru/
http://www.garant.ru/
http://gtnexam.ru/
http://elibrary.ru/
https://www.scopus.com/customer/profile/display.uri
https://rosstat.gov.ru/
http://www.ras.ru/
http://mcx.ru/
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://molochnoe.ru/cgi-bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC
https://e.lanbook.com/
https://new.znanium.com/
https://urait.ru/

— DOBC POLPRED.COM: http://www.polpred.com/

— DIneKkTpoHHas o6ubnuoTexa U3J1aTeIbCKOTO LEHTpa «AxaneMus»:
https://www.academia-moscow.ru/elibrary/ (komaexius CI10)
- O9bC ®I'BOY BO  Bomoroackas I'MXA -  pexum  gocrymna:

https://molochnoe.ru/ebs/

9. MaTepuajibHO-TEXHUYECKO€E o0ecnevyeHne TUCHUIIMHBI

YueOnasa ayauropus Ne 1115, 11 npoBeaeHus 3aHATHM JIEKIMOHHOIO M CEMHHAPCKOTO
Tuna (IPAaKTUYECKUE 3aHSATHA); TPYNIOBBIX M HHIUBUAYAIbHBIX KOHCYJbTAllMi; TEKYIIEro
KOHTPOJISL U IIPOMEXYTOUHOU arrecTtaiii. OCHOBHOE 000pyI0OBaHHE: arperar 3JeKTPOHACOCHBIN
omnoBuHTOBOM OHB14-M-1V32/11V32 T1IH-110-®-4,14-ANUP80A6(Ne7), wommpeccop CR-
2.0/24 Wilmar 220B, peakTop €MKOCTHOH, TOMOT€HE3aTOp, KOMIUJIEKT HACOCOB, MACTEpU3aTop,
9KpaH ISt IpoekTopa 1 mT., mpoeKkTop - 1 MT., KOMIBIOTEP B KOMILIEKTE - | mIT.

Yueonas ayauropust Nell07, ocnameHHass npuOOpaMu U 00OPYAOBAaHHEM: aHEMOMETP
ATT-1002, Becbl mnpernusuonnbie ARS120, MuKpockom, caxapuMeTp, YJIbTpaTepMOCTarT,
YCTPOMCTBO TepeMernmBaroniee (0e3 mratuBa), mKad CYNIMIBHBIN, 0aK, 32)KUM JUIsl IITATHBA,
UCcIapuTeIb POTAMOHHBIN, KaMepa CyIIMibHas (3elieHas), MelIalika MpomnesyiepHas, Mellaika
neHTpudyxHas (Gropomnact), HyTI-QHIBTP, IICUXPOMETP, , cUTO JadbopatopHoe d 200 mi (s4.
0,28), cuto madoparoproe d 200 ma (su. 0,7), curo madoparoproe d 200 M MeTaLIOTKaHOE,
cymuinka wuH(]pakpacHas, yIbTpaTepMOCTaT, yCTaHOBKa Jsabopatopus (Tpyba B Tpyode),
yCTaHOBKa JabopaTopHasi, yCTaHOBKAa JabopaTopHasi, yCTaHOBKA Ui M3Y4YeHHsS Mpoliecca
OTCTaMBaHMUS; KOHBEKTUBHAS CYIIWIKA; LEHTPOOSKHBIH HACOC; TETNIOOOMEHHBIE TUTACTHUHBI JJIS
IUIACTUHYATOTO  amlmapara; Kajopu3aTop BaKyyM-BBIIAPHOTO — amnmapara; CeKyHIOMeEp,
HITaHT€HIIUPKYJIb, MEPHBIE EMKOCTH.

YueOnaa ayauropusa Ne 1109 11 npoBeneHHs pacueToB, OCHAILEHHAs KOMIIBIOTOPAMHU.
OcHoBHOE 000OpyZOBaHME: 3KpaH JJis MpoekTopa 1 mT., mpoekTop - 1 MT., KOMIBIOTEp B
KOMIUIEKTE - | miT.

OBECIHHEYEHHUE OBPA30BAHMUA J1JIA JIUL C OB3

I[J'Ifl oOecreueHust O6pa3OBaHI/I$I HHBAJIMAOB W JIMI] C OT'PaHUYCHHBIMU BO3MOKHOCTIAMU
3/I0pOBbsI peayIn3alus AUCLHUILIMHBI MOXKET OCYLIECTBIATHCS B aJalTUPOBAHHOM BHJE, UCXOMS
U3 MHJIUMBUAYAJbHBIX NCUXO(QU3UYECKUX OCOOEHHOCTEM M MO JIMYHOMY 3asBJICHHIO
00yyaroIerocs, B 4aCTH CO3JaHMsl CHEIMAIbHbBIX YCIOBUH.

B CIICHHUAJIBHBIC YCJIOBUA MOTI'YT BXOJUTH: HNPCAOCTABJICHUC OTI[GJ'II)HOI\/'I ayJJuTOpuH,
HEOOXOIUMBIX TEXHUYECKUX CPEJCTB, MPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOIET0 HEOOXOAUMYIO
TEXHUUYECKYIO MTOMOIIb, BBIOOP (hOPMBI MPEOCTaBIECHUSI HHCTPYKIUU O MOPSIIKY MPOBEIEHUS
TEKYIIEr0 KOHTPOJIS M TMPOMEXYTOYHOW aTTECTallMd, UCIOJb30BaHUE  CIHEIHAIbHBIX
TEXHUYCCKHUX CPCACTB, MPECAOCTABICHUEC IIEPEPBIBA IJIA ITpHUEMA IMUIIH, JICKAPCTB U AP.

JUis a1l ¢ OrpaHHMYEHHBIMH BO3MOXKHOCTSIMU 3/10pOBBSI IIPEIYCMOTpPEHA OpraHHU3alus
KOHCYJIBTAIMH C MCIIOJIb30BAaHUEM DJICKTPOHHOH ITOYTHI.

VY4ebHO-MeToIMYeCKHe MaTephalibl JUIs CaMOCTOSITENbHONW paboThl OOYyYarolIUXCs W3
YUCiIa MHBAJIUIOB M JIUI C OTPAHUYECHHBIMH BO3MOKHOCTSIMH 3710poBbsi (OB3) nmpenocrassitores
B (hopMax, aJanTHPOBAHHBIX K OTPAHUYCHUSAM UX 37I0POBbS U BOCHPUATHS HH(DOPMAIIH:

st muu ¢ HapyIeHUsIMU 3pEHHUS:

— B [1€4aTHOW (hopMe YBEIUYEHHBIM HIPUPTOM,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

Jnist a1 ¢ HapyIIEeHUsIMH CiTyXa:

— B IIeYaTHOM (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.

J1J1s1 T ¢ HApyIICHUSIMH OTIOPHO-IIBUTATEIBHOTO arapara:

— B Ie4aTHoi (opme,

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA.


http://www.polpred.com/
https://www.academia-moscow.ru/elibrary/
https://molochnoe.ru/ebs/

JlaHHBII TIepeYeHb MOXET OBITh KOHKPETH3UPOBAH B 3aBUCIMOCTH OT KOHTHHTCHTA
o0yyarouuxcsi.



10.KapTa komneTeHuii TUCHUIIJIMHBI

OcHoBHBIE npoueccsl M anmapartbl

(nanpasienue noaArotoBku 15.03.02 «Texnonoruueckne MamuHsbl 1 o0opynosanue» Ilpogpuas CepBuc U TeXHHUYECKAsl IKCIIYATALMS NPOMBINLICHHOT0 000pPy/10BAHUS»)

Llem) JUCHUITIINHBI

c(hopMHUpPOBATL Y CTYIAEHTOB 3HAHHUSA O TEXHOJOTMYECKHX MPOIECcCax MAIIHHOCTPOUTENbHBIX MPOU3BOJACTB U almaparax Juis UX
OCYIIECTBIICHUS C YYETOM TEXHHUYECKHX M IKOJIOTHYECKUX aCMEKTOB, a TAK)KE€ MPAKTUYECKUE HABBIKU MO TOATOTOBKE K PEIICHHUIO, KaK
KOHKPETHBIX MMPOM3BOICTBEHHBIX 33/1a4, TaK U MEPCICKTUBHBIX BOMPOCOB, CBSI3aHHBIX C PAI[HOHATHM3AI[HEN POIECCOB M COBEPIIIEHCTBOBAHUEM
anmnapaTos.

3amaun QUCIUIIINHEI

- (hopmupoBaHME 3HAHHWH 00 OCHOBHBIX MEXAHHYECKHX, TMAPOMEXAHUYECKHUX,
Pa3IHYHbIX IPOU3BOICTBAX;

- (hopMHUpOBaHUE 3HAHMI 110 UCTIOIB30BAHMIO COBPEMEHHBIX METOJIOB HCCIEAOBAHUSI  3THX NPOIIECCOB;

- (popMHupOBaHKE HABBIKOB IO PEIICHUIO KOHKPETHBIX MPOM3BOACTBEHHBIX 33/1a4 U NMEPCIEKTUBHBIX BONPOCOB, CBSI3aHHBIX C PAI[OHANIN3AINCH
MPOLIECCOB U COBEPIICHCTBOBAHHUEM AIIAPATOB.

TEIJIOBBIX M MacCOOOMEHHBIX poreccax, MpOTEKarInux B

B mporecce ocBoeHUs TaHHOW AUCIUIUINHEI CTYICHT (YOPMHUPYET M JEMOHCTPHPYET CISAYIOIINE

OburenpodeccroHaTFHBIE KOMITCTCHIIUI

Komnerenmuu [lepeyeHb KOMIIOHEHTOB (TTAHUPYEMBIC TexHonoruu ®opmMma ouieHouHOro| CTyneHu YpOBHEW OCBOCHHS KOMIIETEHIIUH
WNupeke DopMyIupoBKa pe3yIbTaThl 00yUCHHS) (dbopmMupoBaHUL CpelcTBa
OIIK- W/-1 onk-1 3HAET OCHOBHBIC MTOHATHSA U METOIBI Jlexuun TectupoBanue IHoporoswlit

1 Crocoben NPUMEHATh | MaTeMaTHYE€CKOr0 aHalIu3a, OCHOBHBIE 3aKOHBI (yA0BJ1€TBOPUTEIbHBbIH)
CCTECTBCHHOHAYYHbIC H | (DU3UKH, PU3NUECCKHIE CBONHCTBA IIpakTnueckue [IncemenHbI 3HaeT OCHOBHBIE MOHSATHUS U METOIBI
001IeNH)KeHEPHBIE HEOPTaHUYECKUX U OPTAaHUYECKUX COETMHECHUM 3aHITHS KOHTPOJIb MaTeMaTH4eCKOro aHaJiu3a, OCHOBHBIE
3HAHUA, meronsl | MJI-2 onk-1 YMeeT ucnonb3oBaTh CamocTosTenbHast 3aKOHBI (U3UKH, HU3HUECKUE CBOWCTBA
MaTeMaTHYECKOTO CTaTUCTUYECKUM anmapaTr U TEXHUUECKUE pabota YcTHBIH onpoc HEOPTraHUYECKUX U OPTaHUYECKHUX
aHaIM3a U | cpencTtra ais 00pabOTKH IKCIEPUMEHTATBHBIX COETMHEHUH.
MOJIETTUPOBAHUS B | NAaHHBIX, 3aKOHBI GUUKHA U GUIHIECKUE WHTepakTuBHBIE [poaBuHyTHIH
npogeCcCHOHANTBHOM CBOWCTBAa HEOPTaHUYECKUX U OPraHUYECKUX 3aHATHS (xopo1uo)
JIeSITEIbHOCTH. COEIMHEHUH 11 pEeryJIupOBaHusl, YIIpaBJIEHUs U YmMeer ucnosb30BaTh CTATUCTUUECKUN

COBEPIICHCTBOBAHUS TEXHOJIOTHIECKUAX
MPOIECCOB MPUMEHHUTEIHHO K BRIOpaHHOM
CIEINATFHOCTH, TPAMOTHO MHTEPIPETHPOBATH
MOJIy4YEHHBIEC PE3yIbTaThI

W I-3 onk-1 Brageer cnocoOHOCTHIO TIPOBOIUTH
aHaJu3 pe3yabTaToB 00pabOTKH
CTATHCTUYCCKUX JaHHBIX B HOPMYIHPOBATH HA
€ro OCHOBE MPAKTHYECKH 3HAYUMBbIEC BBIBOJIBI
NJI-4 onk-1 Bnaneer HaBpIkamMu TUTAHUPOBAHUS
CaMOCTOSTEIIEHOM paOOTHI U METOJAMH
1a00paTOPHBIX
HCCJIe JOBAHMIH,

anmapar ¥ TEXHHYEeCKHEe CPEACTBa JUIs
00paboOTKH IKCIIEPUMEHTAIBHBIX
JIAaHHBIX, 3aKOHBI (PU3NKN U PU3nIecKue
CBOICTBAa HEOPIAHUYECKUX U
OpPraHUYeCKUX COCTUHEHUH JIst
peryJnpoBaHHus, YIIpaBIeHUs U
COBEpILIEHCTBOBAHMS TEXHOJIOTHYECKUX
NPOIIECCOB MPUMEHHUTENBHO K
BBIOpPAaHHOH CIEHaIbHOCTH, TPAMOTHO
HWHTEPIPETHPOBATH IT0JTyYEHHbIE
pe3yJIbTaThl

Boicokmnii

METOJJaMH 00001IeHUs




PE3yJbTAaTOB HPU MPOBECACHUN TCOPCTUUYCCKUX U
OKCIICPUMECHTAJIbHBIX HCCIIeIOBaHUM

(0TIMYHO)
BianeeT criocoOHOCTBIO TPOBOAUTH
aHaJIA3 PE3yIbTaTOB 00pabOTKH
CTAaTHUCTUYCCKUX JAHHBIX U
(hopMyIMpoOBaTh HA €r0 OCHOBE
MIPaKTUIECKH 3HAYUMBIC BEIBOJIEI, a
TakKe HaBBIKAMH IUTAHUPOBAHUS
CaMOCTOSITENIEHON pabOTHl M METOIAMH
1ab0paTOPHBIX
HCCIIEN0BAaHMHI, METOJAMH 0000IIEHMS
Pe3yJIbTaTOB MPH MPOBEACHUHN
TEOPETUICCKHUX U IKCTICPUMEHTATBLHBIX
HCCIEqOBaHUM.

OIIK-7

Crniocobex IPUMEHSTh
COBpPEMEHHLIC
OKOJIOTHYHBbIC nu
6e3omacHele METOBI
PaLOHAILHOTO
UCIIOJIB30BAHHUS
CBIPBEBBIX u
IHEPreTHYCCKHX
pecypcoB B
MAaIIMHOCTPOCHHH.

NJ-1 onk-7 3HaeT COBpeMEHHBIE 3KOJIOTHIEeCKHe
1 6e30MacHbIe METO/IbI PAIMOHATILHOTO
HCTIOJIb30BaHUS CHIPHEBBIX U YHEPTETUUECKUX
pecypcos.

W-2 onk-7 YMeeT IpUMEHATh METOIBI
palMOHAIBHOIO UCIIOJIb30BAaHNUS ChIPBEBBIX U
SHEPreTUYECKUX PECYPCOB B MAIIMHOCTPOCHUU
W-3onk.7. Brageer HaBBIKaMU paIrioHAIEHOTO
HCIOJIb30BAaHUSI CBIPBEBBIX M HSHEPTrETHUECKHUX
pecypcoB pu MIPOEKTUPOBAHUU
TEXHOJIOTHYECKOT0 000pyI0BaHUS

Jlexkuun

IIpakTuueckue
3aHATUSL

CamocTosTenbpHast
pabota

I/IHTepaKTI/IBHBIe
3aHATHUA

TectupoBanue

IIncemenHbIH
KOHTPOJIb

YerHbIi onpoc

IHoporossrit
(Y10BJIeTBOPUTENbHBIN)

3HaeT COBpEMEHHBIE 3KOJIOTHYECKUE U
0e301acHbIe METO/IbI PAILIMOHAIEHOTO
HCTIONB30BaHUS CHIPHEBBIX H
SHEPTEeTHYCCKUX PECYPCOB.

IpoaBuHYTHIH
(xopoo)

YMeeT npuMeHITh METOIBI
PaIMOHATIBHOTO UCIIOJIB30BAHUS CHIPHEBBIX
1 DHEPTeTHYECKUX PECYPCOB B
MAaIIHHOCTPOCHUH

Broicokuii
(OTIUYHO)

Biageer  HaBbIKaMu
HCTIOJTb30BaHUS
HEPTreTHIECKUX
MIPOEKTHPOBAHUHT
o0opynoBaHus

palnOHAIBHOTO
CBIPBEBBIX n
pecypcoB npu
TEXHOJIOTUIECKOTO
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