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JIUCT COTJIACOBAHUN
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U cepTU(UKAIKS B MUAIIECBOH OTPACITH

Pa3paborumk, a.1.H., mpodeccop ['mezaunona A.U.

[Iporpamma omoOpeHa Ha 3aceqaHud KadeApbl TEXHOJIOTUYECKOTO OOOPYAOBAaHHS OT
20.02.25, npotokoi Ne 6.

3aB. kadeapoi, K.1.H., 1oueHT Ky3un A.A.

Pabouvass mporpaMma JUCHHMIUIMHBI COTJIACOBaHA HA 3aCEHaHUU METOJMYECKOW KOMUCCHH

TexHoJoruaeckoro ¢akynprera oT 20.02.25, mpoTokon Ne 6.

[Ipencenarens METOAMYECKON KOMUCCHUH, K.T.H., T01IeHT bypmaruna T.1O.



1 Hesap 1 3a7a49n y4eOHOM TUCHUIINHBI

Heas u3ydenus xypca - chHOpMHUpPOBATh y CTYIEHTOB 3HAHHS O 3aKOHOMEPHOCTSX,
NPUHONNAX TEXHUYECKOM peaan3alliil M METOAAaX HHXCHEPHOIO pacdyeTa TEXHOJIOTHYECKHX
IPOIIECCOB U allapaToB MHUILEBBIX POU3BOACTB.

3agauu IMCHMILUIMHBI:

- (opmupoBanue Ha 0a3e (QpyHIAMEHTAJIBHBIX 3aKOHOB (M3WKKM M XMMHUU 3HAHUHA 00
00IIMX Tporeccax, MPOTEKAONINX B PA3IMYHBIX MHUIIEBBIX IIPON3BOJICTBAX;

- (hopMuUpOBaHHE HABBIKOB IO PAIMOHAIN3ALMHN IPOIECCOB M COBEPIICHCTBOBAHHUIO
anmapaToB MHUILIEBBIX POU3BOICTB;

- (opmHpOBaHHE CIIOCOOHOCTEH IO OCBEIICHHIO OCHOBHBIX TEXHHUYECKHX IPOOJIEM,
HAYYHBIX JIOCTWKCHHH M COBPEMEHHBIX TEHICHIMHA HCIIOIb30BaHUA HOBBIX (PHU3MUYECKHUX
METOJI0B 00paOOTKH MUIIEBBIX POYKTOB.

2 Mecto y4eOHoi# jucuunianHbl B crpykrype OOII

Jucuunnnza «IIpoueccs! U anmapartsl NUILEBBIX TPOU3BOJCTBY I10 HAIIPABICHHIO
noarotoBku 27.03.01 Crannmapruzanus u metposorus, [Ipoduis moarotoBku
Cranpaptusanus 1 cepTuduKkanus B NuiieBoil otpaciu. MHAEKC TUCHUIUIMHBI 110 yUeOHOMY
wiany: b1.0.26.

OcBoenne aucuuiuinHbl «IIporeccsl U anmapaThl MUIIEBBIX MPOU3BOJCTBY 0azupyeTcs
Ha 3HaHMSIX M YMEHHUSX, IOJYYEHHBIX CTYJEHTAaMHU IPU H3YYEHUHM TaKUX TUCIHUIUIMH Kak:
«maremaTtuka» - b1.0.06, «puzuka» -61.0.07.

Jucnummna «IIponeccsl ¥ anmapaThl TUIIEBBIX IPOM3BOJCTBY SBISETCS 0a30BOM AJis
U3y4eHHs] JUCHMIUIMHBI TEXHOJIOIMYecKoe 00O0pyAoBaHHE b1.0.29, nnsa ycnmewmHoro
MPOXOXKACHUS TeXHOMorndeckoit mpaktuku b2.0.02(11).

Ob6nacte npodeccnoHaIbHON 1eATeNbHOCTH U chepbl MPoheCCHOHATBLHOMN 1eATEIbHOCTH,
B KOTOPBIX BBITYCKHHMKH, OCBOMBIIME MpOrpaMMy OakanaBpuaTa (Jlajee - BBITYCKHUKHU), MOTYT
OCYILECTBIIATH MPO(PECCHOHANBHYIO IESTETbHOCTb:

40 CxBo3HBIE BH/IbI MPOPECCHOHATBHON JIEATEIBHOCTH B MPOMBILIUIEHHOCTH (B c(epax:
NOJY4YEeHUsT U TPUMEHEHUS H3MEPUTENbHOM HMH(OPMAILMU, TEXHUUYECKOTO PEeryJupoBaHUS U
CTaHJapTU3aLUU; SHEPreTUUYEeCKONM MPOMBIIUIEHHOCTH; a3pOKOCMMUYECKON MPOMBIIIJIEHHOCTH;
HAaHOTEXHOJIOTHYECKOW  MPOMBIIUIEHHOCTH;  OHMOTEXHOJOTMYECKOH  MPOMBIIUICHHOCTH;
HEepa3pyLIAOIEro KOHTPOIIS).

BBIMYCKHUKHM MOTYT OCYLIECTBIATh NPOPECCHOHATBHYIO JAEATENbHOCTh B JIPYTHX
o0nactsx nmpodeccrnoHalbHON AedaTenbHOCTH U (WK) chepax nmpodeccnoHanbHOM 1eITeIbHOCTH
OpU YCIOBHUM COOTBETCTBUS YPOBHS HUX OOpa30BaHUS U TIOJYYEHHBIX KOMIETEHIUH
TpeOOBaHUAM K KBaJM (UKL pabOTHHKA.

B pamkax ocBoeHHMs mporpammbl OakajlaBpHara BBIYCKHHUKH MOTYT TOTOBUTBCS K
pelieHn0  3a7ad  NMpo(eccCHOHANbHON  NIEATENbHOCTH  CIEAYIOLIMX  THIOB:  Hay4dHO-
MCCJIEI0BATENbCKUN; OpraHU3allMOHHO-YIIPABJICHYECKUI; TPON3BOJCTBEHHO-TEXHOIOTMUECKUH.

OO0BeKTH MPOGECCHOHATHPHOU ACATEIHHOCTU: TMPOIYKIUS (YCIAYTH) U TEXHOJOTUUECKHE
IpoIiecchl; 000pyI0BaHUE MPEANPUATHIA U OPraHU3aAIMi, METPOJIOTHUECKUX U UCHBITATEIbHBIX
nabopaTtopuii; METOIbl M CpEeACTBA H3MEpPEHUH, HCIBITAHUM M KOHTPOJS; TEXHUYECKOe
peryiaupoBaHUe, CHUCTEMbl CTaHAAPTH3AlMK, CEpPTUGUKAIMK U  YIpaBIEHHUS KayeCTBOM,
METPOJIOTHYECKOe OOecrieueHne HayYyHOW, MPOU3BOJCTBEHHOW, COIMAIBLHOM M SKOJIOTHMYECKON
JESTEIIbHOCTH; HOPMATUBHAsL JOKYMEHTAIH.

3 Komnerenuuu ody4yaruerocsi, popMupyemMbie B pe3y/ibTaTe 0CBOCHHUS Y4eOHOM
JUCIHMILIAHBI



[Ipouecc wW3ydyeHUs AUCHUILIMHBI

HaIlpaBJICH

Ha (OPMHPOBAHUS  CIEAYIOUINX

komnereHnuil B cootBeTcTBUU ¢ ®I'OC BO 1o gaHHOMY HaIpaBJIEHUIO MOJTOTOBKH:

Koa 1 HamMeHOBaHHE KOMIIETEHIIMH

Koa u HauMeHOBaHMe HHIUKATOpa
JAOCTHIKCHUSA KOMIICTCHIIUN

OIIK-1. CnocobeH aHanM3UpOBaTh 3a/a4yd
npoeCCUOHATILHON JEATEIBHOCTH HAa OCHOBE
MOJIOKEHUH, 3aKOHOB M METOJOB B O0JIACTH
€CTECTBEHHBIX HAYK U MATEMaTHKHU

WN-1opk: 3Haer copepikaHue 3aKOHOB H
METOZIOB B 00JIACTU €CTECTBEHHBIX HAyK H
MAaTEMAaTUKHU

U-20nk1 YMeer HCIOIB30BaTh 3HAHUS  JJIs

aHaausa 3aJ1a4 npodeccHoHaATBLHOM
HEATEIIbHOCTHU
NI-3onk.1Bmageer CIIOCOOHOCTRIO

AaHAIN3UPOBATh 3aa4d  NPOoQecCHOHATBLHON
JIeITEIbHOCTH HAa OCHOBE TTOJIOKCHUH, 3aKOHOB
U METOJIOB B O0JIACTH E€CTECTBEHHBIX HAYK U
MaTeMaTUKU

OIIK-5. CnocobeH pemaTh 3aaydl Pa3BUTHUS
HAyKW, TEXHUKA W TEXHOJIOTUHM B 0OJacTH

CTaHJapTU3aIHN " METPOJIOTUYECKOTO
o0ecrieyeHUss €  y4e€TOM  HOPMAaTUBHO-
NpaBOBOTO  peryiaupoBaHust B cdepe

MHTEJJIEKTYaJIbHOU COOCTBEHHOCTH

N-1onk.s 3HaeT HAaIpaBJICHUSA pa3BuUTUA
HAayKd, TEXHUKH M TEXHOJIOTMH B 00JlacTh
CTaHIapTU3AI U u METPOJIOTUYECKOTO
obecrneyeHus

U-2onksYMeeT HCIOIL30BaTh
MPaBOBOE peryJmpoBaHue B
WHTEJUICKTYyaJIbHOM COOCTBEHHOCTH
NJ1-3onks Braageer cmocoOHOCTEIO pemarb
3aJa4d  pa3BUTUS  HAyKH, TEXHUKH U
TEXHOJIOTHM B OO0JIACTH CTaHIapTH3alud |
METPOJIOTHUECKOTO O0OECTICUCHUs] C YYETOM
HOPMAaTHUBHO-TIPABOBOI'O  PETYJIHUPOBAaHUA B
chepe UHTEIEKTyalTbHONH COOCTBEHHOCTH.

HOPMAaTUBHO-
chepe

4 CTpyKkTypa u coaepxaHue y4eOHOM IMCUMILINHBI

OO61mas TpyA0eMKOCTh AUCHUTUIHHBI COCTaBIsET 6 3a4eTHBIX equHUI] — 216 yac.
4.1 CTpyKTYypa IMCUMILINHBI

Ouniaz Ounas popma 3aouHas popma 3aouras
Bun yae6Hol ¢bopma

paooTe! Beero 3 cemectp| 4 cemectp| 3 Kypc 3uMa 3;;};1;0 Beero
AyauTopHbIE 102 68 34 16 16 32
3aHATHA (BCEro)
B mom uucne:
Jlexrum(J1) 51 34 17 8 8 16
[TpakTnueckue 17 - 17 - 8 8
saasaTus(113)
JlaGoparopHble 34 34 - 8 - 8
paboteI(JIP)
KoHTpoib 2 - 2 4 9 13
CamocrtositeibHas] 112 40 72 88 83 171




pabora (Bcero)

Bun 3auer, 3a4ger 3K3aMeH 3auer 3K3aMeH 3auer,

MPOMEXXYTOUYHON | IK3aMeH KonTpoJbHas KOHTPOJIbHAS

arTecTanuu pabora pabora,
IK3aMeH

O6mas 216 108 108 108 108 216

TPYJIOEMKOCTD,

Jachl

3a4yéTHBIE €IUHALIB] 6 3 3 3 3 6

4.2 Conep:xaHue pa3iejioB y4eOHO! JUCUMIIJINHbBI

Paznen 1. Beenenune. OCHOBHBIE 3aKOHBI HayKH O Iporeccax M amnmapartax. [Ipeamer
u3yuenus. Llean u 3amaun xypca. OcHoBHBIe noHATHA. Knaccudukanus OCHOBHBIX IPOIIECCOB H
anmnaparoB M MX XapakrepucThka. OCHOBHBIE 3aKOHBI HAYKH O MPOLECCax U anmnaparax. banancsl
mMaccel © dHepruu. [loHsTHe o0 MoAenMpoBaHMH. Maremarudeckoe H  (U3HYECKOe
mojenupoBanue. Teopuss monoOusi Kak HaydyHas Teopusi  OOOOLIEHHBIX  JaHHBIX
AKCIIEPUMEHTAJbHBIX HuccienoBanuil. Kpurepun mnonoOusa. Onrtumusanus IpoLECCOB U
anmnaparos.

Paznen 2. Mexannueckue mnpoueccsl. M3menbuenue. IlpumeHeHne B NUIIEBOM
OpOMBIIIIEHHOCTH. Teopus mpouecca. Knaccudukanus crnocoboB W MaluH Ui IpOoOJIeHHUS.
Xapakrepuctuka mamuH. Pacxon sHeprum Ha usmenbueHue. CoptupoBka. Teopust cuTOBOro
aHanmu3a. MeToisl M MalMHbBI JUis copTHpoBkH. KoadduuueHT mnoseznoro neicTBus mnpu
coptupoBke. OOpabortka masimeHueM. OcHOBBI Teopuu. llpomeccel oTxaTus, (OpMOBaHWUS,
npeccoBaHus. MamuHel 1y 00pabOTKU AaBJICHUEM, YCTPOWCTBO, IPUHLUI JEHCTBHUS.

Paznen 3. I'mapomexanunueckue mnporeccel. Ocaxkaenne. Teopus mporecca. OcaxaeHue
B II0JIE I'PaBUTALMOHHBIX CWI. OnpeneneHne CKOPOCTH OCaXACHHUS OAUHOYHOW YacTHULIBI U B
CTECHEHHBIX YCIIOBUSX. Y CTPOHUCTBO U pacyeT OTCTOMHUKOB. Ocaxk/ieHue B M0JIe HEHTPOOEKHBIX
cui. CenapupoBanue. HazHaueHne U CyIIHOCTB Impolecca. Teopus cenapupoBaHMs, OCHOBHBIE
TEOPETUYECKHE IOJIOKEHHUSI, BBITEKAIOIINE U3 HEe, UX MPAKTUYECKOe MPUMEHEHHE. Y CTPOMCTBO
U pacyer cenapaTopoB. ['maponnHaMuka ABM)KEHHUS )KMIKOCTH Y€PE3 HEMOABM)KHBIE 36pHUCTBIE
ciou. XapakTepUCTUKA 3€pPHUCTBIX clloeB. Teopus (QUIBTPOBaHUS MOJ JEHCTBHEM Iepernaja
naBieHuil. MeMOpaHHble Tpolecchl M HMX MECTO B MOJIOYHOM  MPOMBIIUIEHHOCTH.
VasTpadunbTpanus, o0paTHbIM 0CMOC, MUKPOPUIIBTpALIHSL.

I'mapoarHamuKa MPOLECCOB B3aWMOJICHCTBUA ras3a (mapa), KUAKOCTH U CHIyYuX Tel.
[TceBnooxmxenue. Teopus npouecca. Pexxum Butanus v yHoca. [[pumeHeHne 3TuX nporeccoB B
MOJIOYHOM IpOMBINUIEHHOCTH. [IpuMeHeHue mpouecca B MNHIIEBOH INPOMBIIUIEHHOCTH.
Mexanuueckoe nepemenirBanyue. Pacuer MOITHOCTH Ha NepeMelinBanye. TUIbl MelanoK U ux
YCTPOMCTBO.

Pasnen 4.TemnoBsie nporecchl. O0IIast XxapakTepUCTHKA TEIIOBBIX MPOIECCOB, UX POJIh
B MUIIEBON NMPOMBIIUIEHHOCTH. bamaHchl 3HEpruu i TeII000OMEHHBIX IMpoieccoB. CrnocoOsl
nepefayd TeIula M UX XapaKTepUCcTHKa. MexaHu3M IepeHoca TeIula TEeIUIONPOBOAHOCTHIO,
KOHBEKIIMEH, U3TyYCHUEM.

TennoBoe nonodue. Kpurepun ternoBoro nogodusi. MIx nmprMeHeHHe B MPaKTHYECKUX
pacuetax. OCHOBHOe ypaBHEHHME Terulonepenaund. IIpuMeHeHne OCHOBHOTO ypaBHEHUS
TeIUIonepeayu JIjsl pacueTa TEII00OMEeHHOW ammaparypbl. KOHCTpyKIMS OCHOBHBIX BHIOB
TEIIOOOMEHHON amnmaparypsl, IPUMEHIEMON B MUIIEBOH MPOMBIIUIEHHOCTH. XapaKTepUCTUKA
OCHOBHBIX TEIJIOHOCHUTENEH, UX cpaBHUTeNbHas oneHka. KonaeHcauusa. duznyeckue OCHOBBI
nporecca. Knaccudukanus KoHIeHCaTOPOB, UX YCTPOUCTBO, pacyerT.

BemmapuBanne. Ha3HaueHnMe © = NpUMEHEHHE B IIHIIEBOM  IPOMBIIIIEHHOCTH.
TeopeTnueckne OCHOBBI BbIIapUBaHMs. THUIBl BHIIAPEHHBIX amnmnapaToB. Bakyym-BelllapHble
anmapaTsl ¢ €CTECTBEHHON U NPUHYAUTEIBHON LUPKYJIsAUueld. BeimapuBaHue B TOHKOM IUICHKE.
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MarepuanpHblii U TEIIOBOM OanaHc. TemmeparypHble TOTEPH, UX BUABI U ornpeneneHue. Pacyuer
HOBEPXHOCTH HarpeBa. CyIIHOCTh MHOTOKPAaTHOTO BhImapuBaHus. OmpenesneHne ONTHMaIbHOTO
quciIa KOpIycoB. BeimapHoii anmapaT ¢ TeIuioBbIM HacocoM. [lyTn nHTeHCH(UKaMU BBITapHBIX
arnmaparos.

Pazgen 5. MaccooOmennble npoueccsl. O0mme cBeJieHns 0 MacCOOOMEHHBIX MpoIieccax.
MexaHu3MbI nepeHoca Macchl. MonexyisipHas 1 KoHBeKTHBHas aupdy3us. [lomodue TemmoBbix
¥ MaccoOOMEHHBIX MpoleccoB. Macconepeada. JIBumxkyimas cuia mnporecca.

Abcopbruus. Hasnadenume u cymHocTh mpouecca. Dusnueckre OCHOBBI aOCOPOIHH.
OcHOBHBIE KOHCTPYKIMH a0OcopOepoB u ux pacuer. Axacopbuus. OOmue cBeIeHUs.
XapakTepucTika ajacopbeHToB. Maccootnaya u Maccorepeaada npu aacopOrun. OCHOBHBIC
KOHCTPYKLIMHU anmapaToB Jjs afacopOuuu 1 ux pacuer. Cymka. duzndeckre OCHOBHI MpoIecca.
@opmbl CBsI3M BiIard ¢ marepuanoM. [lapameTpsl BIQXHOTO BO3IyXa M ONpEAEICHHE UX C
MOMOIIBIO 1 -X auarpaMmbl. M300paskeHHe MpOIECCOB HAarpeBa, OXJAXKACHUS, CMEUICHUS WU
CYIIKHM Ha 1 - X JuarpaMMe. MarepuanbHbIi U TerIoBoi OanaHcel cymku. CopOuus u qecopouus
Biarn. Kunernka cymku. KpuBble Cymiku W CKOpocTH CyIIKA. OCHOBHBIC THITBI CYIIMJIBHBIX
yCTaHOBOK. TeXHUKO-9KOHOMUYECKasl OIIEHKA CYLIMJIOK U 00JIaCTH UX MPUMEHEHHSL.

Kpucrannuzanus u pactBopenune. HazHaueHne u cymHocTh nmporeccoB. MaTtepraabHbIi
U TEIUIOBOH OamaHChl. AmmapaTsl Uil KPUCTALIM3ALUM U PACTBOPEHUS, MX KOHCTPYKIHS H
pacder.

4.3 Paznennbl y4eOHO# JUCHUNJIMHBI U BU 3aHATHIA

Ne Haumenoanue
0 /;1 paznenoB yueOHOU J JIP I13 CPC KonTpons | Beero
JICIIATUTHHBI
Beenenue. OcHOBHBIE
1 3aKOHBI HAYKHU O 2 i 4 i 5
mporeccax u -
arraparax
2 Mexanunveckne 6 i 10 i 16
MIPOIIECCHI:
3 ['unpomexanuueckue 14 12 28 i 60
TIPOIIECCHI: 6
4 | TemoBble MPOLIECCH 14 12 5 34 1 66
5 MaccooOMeHHbBIE 15 10 6 36 1 68
MIPOIIECCHI
Bcero 51 34 17 112 2 216

5.MaTtpuna ¢popMupoBaHusi KOMIETEHIUI N0 TUCHUIITHHE

O6menpodec- [Tpodec-
OO01mee
Ne CHOHAJIbHbIE CHOHAJIbHbIE
Paznenbl, TeMbI TUCIUITITMHBI KOJINYECTBO
TLII. KOMIICTECHITHH KOMITETCHITUH OMOeTeHIT
K
OIK-1 OIIK-5 "
1 | Beenenue. OCHOBHBIE 3aKOHBI + 1
HAYKH O TpoIleccax M ammaparax
2 | MexaHuuyecKue MpoIecChl + - 1
3 | M'uppoMexaHIeCKHEe MTPOIECCHI + + 2
4 | TenoBbIe MPOLECCHI + + 2
5 | MaccooOmMeHHbIE TTPOIEeCChI + + 2




6. O6pa3oBaTe/ibHbIE TEXHOJIOTHHU

O6wem gacoB Bcero 216 gacos, B T.4. Jiekiuu 51 gac , nabopatoprbie padoThl 34 daca,
MpaKkTU4ecKue 3aHATus 17 yacos.

OOpasoBaTeNbHBIE  TEXHOJOTWUH, HCIOJNB3yeMble TMPU  H3y4YECHUU
TpPaJULIMOHHBIC TEXHOJIOTHH (JIEKLIUU, TaOOPATOPHbIE 3aHATHSA, HAMCAHUE KOHTPOJIbHBIX pabdoT,
paboTa B MajblX rpylnmnax); MHTEPAKTUBHBIC (NpeACTaBiieHbl B TaOiuie). O0beM 3aHATHI B
MHTEPaKTUBHOU opMe cocTaBisieT 27% OT ayTUTOPHBIX 3aHATHI.

JUCLUIIINHEL:

Ta6JII/IHa - I/IHTepaKTI/IBHBIC 06p330BaTeHBHBIe TEXHOJIOTHH, HCIIOJIB3YEMbIC B ayIAUTOPHBIX

3aHATUAX

Cemectp

Bun
3aHATHUS
(JL, JIP)

HCHOJ’IBSyeMHe HHTCPAKTHUBHBIC O6paSOBaTCJ'II)HBIe
TCXHOJIOI'MH

KonnuectBo
4acoB

JI

[TpobnemHas nekuus Ha Temy:
«Hanopunprpanus npu nepepaboTke BTOPHIHOTO
MOJIOYHOT'O CBIPbsD»)

Jlexuus Buzyanusanus Ha teMy: «KoHCTpyKIuu
TEIIOOOMEHHBIX aIlapaToB U UX CPaBHUTENbHAs
OLICHKa»

JIP

['pynmnoBas pabota Ha Temy «CpaBHUTENbHAS OLICHKA
Pa3IMYHbIX CIIOCOOOB pa3zesieHus] HEOJHOPOIHBIX
CUCTEM»

JIP

AHann3 KOHKPETHBIX cuTyalmi (case-study) tuma
CUTYalMs-WILIIOCTpalys Ha TeMy: «He3aBucumocthb
POU3BOIUTEIIFHOCTH OTCTaUBAHUS OT BBICOTHI
OTCTOMHHUKA

JIP

AHaim3 KOHKPETHBIX cuTyaluii (case-study) tuna
cuTyanus-pooieMa Ha TeMy «TpyIaHOCTH OIpeaeneHus
Kod(uimenTa TEIIO0T/Aauu U3 OCHOBHOTO YPaBHEHUS
TEIUIOOTIAYH

JIP

AHain3 KOHKPETHBIX cuTyaluii (case-study) tuna
CUTYyallus - OlleHKa Ha Temy «O00CHOBaHUE
ONITHMAJILHOW CKOPOCTH JIBIDKEHUS TETUIOHOCUTEIIS B
3aKPBITHIX KaHAJIaX TeIJIO0OMEHHBIX anmnaparoB)

JIP

Jenosas urpa Ha TeMy «OpraHusanys 1 IpoBeJCHHUE
IIpoLecca CTyIEHUS U CYLIKH Ha MOJIOYHOM
e PUSATHI

HUroro:

36

7. Y4yeOHO-MeTOAMYeCKOe o0eclieYeHre CAaMOCTOSATEIbHOI padoThl CTyaAeHTOB. OlleHOYHbIe
CpPeACTBa VI TEKYIIero KOHTPOJS YCHEBAEMOCTH, NPOMEKYTOYHOH AaTTecTalUuM IO
HTOraM OCBOCHMUSA JUCHUITIIMHbBI

7.1 Buabl caMoCTOAITE/IbHOI Pad0Thl, NOPSIA0K UX BbINOJHEHUS U KOHTPOJIS

Ne Pazpen (rema) Buaer CPC Hopsaok Bpimoanenuss CPC Meron

n/n TN CIUATIIMHBI KOHTPOJIA

1 | Beegenue. OcnoBurle Iloaroroska K PaGora C JIEKITUOHHBIM | Y CTHBIH
3aKOHBl  HAyKM 0 TECTUPOBAHUIO,| MAaTEPHAIIOM, OCHOBHOM U | ompoc
rporueccax 5] JIOTIOJIHUTEIIBHOM ~ JIMTEPATYpPOH,




armrmaparax

MHTEPHET-pPecypcamu

2 | Mexanuueckue ITonroroBka k | Paborta c JIEKIMOHHBIM | TecTupoBanue
MPOIIECCHI TECTUPOBAHUIO | MATEPHAIIOM, OCHOBHOH i
JIONIOJTHUTEIILHON ~ JIUTEpaTypoHu,
WHTEPHET-PECypcami,
3 | 'mapomexannveckue | [lonroroBka k | PaGota C JIEKIUOHHBIM | TecTupoBaHue,
IIPOLIECCHI JIP, MaTepHaJIoM, OCHOBHOM U | YCTHBIN OIIpOC,
MOJATOTOBKA K | JOMOJHUTEILHON  JIUTEPaTypoOH, | KOHTPOJIbHAS
TECTUPOBAHUIO | HHTEPHET-PECypcaMu, MOATOTOBKA | paboTa
otueTta o JIP
4 | Tennossle npoueccs! | [lonroroBka x | Pabora c nexkuoHHsIM | TectupoBanue,
JIP, MaTepUalIoM, OCHOBHOM U | YCTHBIN OIpOC,
IIOATOTOBKA K | JIOIIOJIHUTEIIBHOM  JINTEPATypOH, | KOHTPOJIbHA
TECTUPOBAHUIO | HHTEPHET-PECypCcaMH, MOJrOTOBKa | paboTa
otueTa o JIP
5 | MaccooOmeHHEbIE IToaroroska k | Pabora c JIEKIIMOHHBIM | TecTupoBaHue,
IIPOLIECCHI JIP, MaTepHalIoM, OCHOBHOM U | YCTHBIH OIIpOC,
MOATOTOBKA K | IONOJIHUTEJIBHOM  JINTEPaTypoil, | KOHTPOJIbHAs
TECTUPOBAHUIO | HHTEPHET-PECypCcaMHu, MOJrOTOBKa | paboTa
ortyera 1o JIP
6 | Uroroserii kouTposib | [TogroroBka k | PaGora c JIEKIIMOHHBIM | DK3aMeH
AK3aMEHY MaTepHuaioM, OCHOBHOM u
JIOTIOJIHUTEJIbHOM  JIUTEPATYypOH,

MHTEPHET-peCypcaMu

7.2 KoHTpoOJbHBbIE BONPOCHI /IS CAMONIPOBEPKH

Paznenst paboueit

HepequL BOIIPOCOB JIs1 CAMOCTOATCIIBHOTO U3YUCHUA

MIPOTPaMMBbI
Paznean 1. 1. Kakne ocHOBHBIEC 3aKOHBI HAyKH ITOJIOKEHBI B OCHOBY M3y4YCHHS
Benenue. JUCIUIUINHEBI?

2. Yto Takoe Teopwust moaoous?

3. Kakue npumMeHst0TCS METOIbI MOICTTUPOBAHUS?

4. Kakue paznuuarot nogoous?

5. UTo Ha3bIBAIOT KpUTEpUEM MOA00US?

6. Kakue crmocoOsI ToJTydeHus KpUTepreB 1mo1o0us 3HaeTe?

7. YTO MOJ0KEHO B OCHOBY METO/a aHAJIN3a Pa3MEPHOCTEN?

8. Kak gopmynupyercs mepBasi Teopema moaoous?

9. Kputepuu ontuMuzanuu.
Paznea 2. O0pabdoTKka NpOoAYKTOB JaBJeHHEM
Mexanunueckue 1. Kakue mapaMeTpsl BIUSIOT Ha BBIXOJ] )KUKOTO MPOAYKTA IPU OTKUME
TIPOIIECCHI ¥ KaKue arnmapaThl IPUMEHSFOT TS PeaTH3ainiy 3TOTO mporiecca ?

2. Kakue 3aK0HBI UCTIONB3YIOTCS JAJISl OTUCAHUs ATOTO Tpoliecca?
3. B uém 3akmmrovaercs pu3udeckas CyIHOCTh IMporiecca mpu
dbopMOBaHUM MYTEM IITAMIIOBAHUS?
4. KakoBa KOHCTPYKIIHS TPUMEHSICMBIX B ITUIIEBOM MPOMBITIIIEHHOCTH
npeccoB?
5.J1714 yero npuMEHSIOTCS] MPECCOBAHUE, IITAMIIOBAHUE U OTKUM B
MUIIEBON TPOMBIIIIICHHOCTH?
N3menbuenne (1podieHue)
6.Ha xakuie BUJIbI TOApa3esieTcs U3MeNbYeHIE B 3aBUCIMOCTH OT




HAYaJIbHBIX M KOHEYHBIX Pa3MEpPOB KyCKOB?

7.Kak paccuuThIBalOTCs 3aTpaThl SHEPTUU Ha JpobiaeHue?
8.XapakTepru30BaTh OCHOBHBIE TUIIBI JPOOMIIOK: IIEKOBbIE, KOHYCHBIE,
MOJIOTKOBBI€, BaJIbIIOBbIC, IAPOBBIE MEIbHUIIBI, BUOPAIIMOHHbBIE
MeJbHUIBI. KakoB UX MPUHIMN ACHCTBUSA?

Kunaccupukanus 1 cCOpTUPOBKA 3ePHUCTHIX MATEPUAJIOB
9.Kakwue criocoOsbI ki1accuuKanuy NPUMEHSIOTCS B MUIIEBOM
IIPOMBIIIIIEHHOCTH?

10. Ha yvem ocHOBaHa kitaccudukanus rpoxodeHuem? Kakoso
YCTpOMCTBO rpoxoTta’?

11. B yeM 3akiro4aeTcsi CyIHOCTh CUTOBOI'O aHanu3a’?

12. KakoB xapakrep IBUXEHHS YacCTHI] Ha cUTe?

13.Kaxk onienuBaercs 3pPpeKTUBHOCTh COPTUPOBKHU?

Paznen 3.

I'mppomexannveckue
MPOIECChHI

OrcranBanue

1 Kakue cuibl 1eHCTBYIOT Ha TBEPIYIO YaCTUIy IIPU €€ IBH)KEHUU B
IpaBUTALMOHHOM II0JI€ B KUJKOH cpere?

2 Kak paccuuThIBaeTCsi CKOPOCTh OCAXKJCHUS TBEPIOH OTUHOYHOM
c(hepryecKoi 4acTUIIbI B )KUIKOU cpenie?

3 OT KaKuXx apaMeTpoB 3aBUCUT KOI(D(OUIIUEHT COITPOTUBIIEHUS cpeibl?
4 Tlpu KakoM pexuMe U I0YEMY MPOLIECC OTCTauBaHUS TBEPBIX YACTHUIL
HauOoiee r3ppexTuBeH?

5 Kakue kpurepuu ruipoOMEXaHNYECKOro Mo1001s ONUCHIBAIOT MPOLIECC
OTCTauBaHUsA?

6 Kak yuutsIBaeTcs HeC(epUIHOCTh YaCTHUI] U MAaCCOBOCTH IpoIIecca
OTCTauBaHUsA?

7 Kakue KOHCTPYKIIMH aIlliapaToB UCIIOIb3YKOTCS AJIsl OTCTauBaHUs?

8 Kakue ypaBHeHus JiexKaT B OCHOBE pacyéTa OTCTOMHUKA?

9 Kakue crioco0bl MHTEHCH(HUKAIIMN TPOIiecca MPUMEHSIOTCS TIPU
oTcTauBaHun?

HenTpudyruposanue

11 KakoBa CyIIHOCTb U Ha3HaYeHHE Tpoliecca HeHTpUudyrupoBaHus?
12 Tlox meficTBMEM KaKMX CHJI HAXOIWTCS TBEPIAs YacTHIlA B OapabaHe
HeHTpUPyru?

13 Kak paccunTbIBaeTCsi CKOPOCTh pa3esieH s TBEPIOH OTMHOYHOMN
cdepuyeckoil yactuipl B 6apadbane neHTpudyru?

14 C nomo1pto Kakoro Kputepus paccuuThiBaeTcs 3(h(HeKTHBHOCTh
HneHTpudyrupoBaHus?

15 Kakoit pexxum nieHTpudyrupoBanus Haudosnee 3ppexTuBeH?

16 Kakuie KOHCTPYKIINHU HEHTPUDYT TPUMEHSIOTCS B TUIIEBOM
IPOMBIIIJIEHHOCTH ?

17 Kak paccuuThIBaIOTCS OTCTOMHBIE IEHTPpUPYTU?

CenapupoBanue

18 KakoBo Ha3Ha4YEeHHE W CYITHOCTH MPOIECca CeapupOBaHUs?

19 lNon neficTBMEM KaKMX CHJI HAXOJHUTCS YacTHIA ()KUPOBOM IIApHK) B
MEXXTapeJIOYHOM IPOCTPAHCTBE cenapaTopa’?

20 KaxoBa TpaekTopus IBHKEHUS )KUPOBOTO IIapuKa (TBEPIOM
4yacTuIlbl) B 0apabane cemaparopa?

21 Kaxue nmapaMeTpsl U KaK BIMSIOT HA IPOU3BOAUTEIBHOCTD
cemaparopa?

22 Kakue HeOCTaTKU UMEET dJIEMEHTapHasi TEOpHUsl CEIapUpPOBAHUS U
KaK OHHU YCTPAHSIIOTCS 3a CUET THApPOMEXaHnYecKoil Teopun?

23 Kak pe>xuM JABHKEHHs BIMSIET Ha pa3ieleHue Py CenaprupoBaHuN?
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24 KakoBO yCTpOMCTBO M MPUHIIUAI PAOOTHI CETapaTOPOB:
CIMBKOOTACIIUTENS U MOJIOKOOUUCTUTEISA?

25 Kakue KOHCTPYKTUBHbIE OCOOEHHOCTH OTIUYAIOT CEMapaTopbl
CIIMBKOOT/EJIUTENIHN U MOJIOKOOYUCTUTENH?

26 . Kak paccuntbiBaeTCs pacxojl MOITHOCTH Ha CEMapupOBaHUE?
I'uaponnHaMuKa IBHKEHUsI JKUTKOCTH Yepe3 HeMmoABHKHbIE
3epHUCTBIE CJIOU

27 Kakumu nmapameTpamMu XapaKTepU3yIOTCs MOHO U TOJIHIACIIEPCHBIE
3epHUCTBIE CIIOU?

28 KaxoBbI yCIIOBHSI CYIIECTBOBAHUS HEIIOJIBUKHOTO 3€PHUCTOTO CII05?
29 KakoBa cBs3b MeX1y ((UKTUBHON U JCHCTBUTEIBLHON CKOPOCTIMH
IBIKEHUS KUIKOCTH?

30 Kak paccuuTbIBaeTcsi TUAPABINIECKOE COPOTUBIICHUE
HETOABUKHOTO 3€pPHUCTOTO CJI0s1?

31 . Kak paccuutbiBaeTcst KOOQGUIMEHT FHAPABINUECKOTO
COTNPOTHUBIICHUS?

32 Kakue amnmaparhbl paboTaloT ¢ HEMOBUKHBIM 3€PHUCTHIM CIIOEM?
IlceBnooxkuxenune

33 Kakue TeXHOJOTHUECKUE MPOIECCHI MPOTEKAIOT B PEXKUME
TICEBI00KIKEHUS?

34 .Kak mocTHraeTcsi pexHuM ICEBIO0KUKCHHUS?

35.Kak paccuuThIBaeTCs rHAPABINUYECKOE COTPOTUBIICHHE
IICEBI00KMKEHHOTO CI1051?

36 Kak U3MEHSIOTCS XapaKTEPUCTUKU 36PHUCTOTO CJIOS B IIPOIECcCe
TICEBIOOKIKECHHUS?

37 Kak paccunTbiBaeTCsi CKOPOCTh Hayaia U KOHI[A MICEBIOOKUKCHUS?
38 Yto xapakTepu3yeT YHCIIO TICEBIO00KMUKEHUS?

39 Kakumu TOCTOMHCTBAMH M HeJJOCTaTKaMu 00JaiaeT
TMICEBIOOKIKEHHBIN CIIOM?

40 Kakuie KOHCTPYKIIMY aNlapaToB C MCEBI00KIKEHHBIM CIIOEM
MPUMEHSIOTCS B TUIIIEBOM MPOMBIIIIEHHOCTH?

41 Kakoli pe>kuM Ha3bIBaIOT PEKUMOM MTHEBMOTpaHCIopTa?
®OuabTpoBaHMe O] JeliCTBHEM Nepenajaa AaBJeHus

42 KakoBbl Ha3HAUEHUE U CYIIHOCTH Mpoiiecca’?

43 KakoBa JABIXKyIIas cuia mporecca QribTpOBaHHs?

W3 kakoro ypaBHEHHS U KaK MOXKET OBITh MoNydyeHo auddepeHuanbHoe
ypaBHeHue ¢punbTpoBaHus? Kakue nmapamerpsl BIUSIOT HA CKOPOCTh
¢buibTpoBaHus?

44  Kak paccUMThIBa€TCS MPOAOIKUTEIBLHOCTD 3TOT0 Iporecca?

45 Kak onpenensitoTcs KOHCTaHTHI B ypaBHEHUH (PUIBTPOBAHUS?

46 Kakue KOHCTPYKITUH (PHIIETPOB MIPUMEHSFOTCS B ITHIIEBOI
MPOMBILIUIEHHOCTH?

47 Kaxkue cnocoObl HHTEHCU(UKAIMK TTpoliecca GUIbTPOBAHUS
W3BECTHBI?

OOpaTtHbIil 0cMOC ¥ yIAbTPAUILTPALMSA

48 KaxoBo HazHaueHUe mporeccoB? B 4éM 0OIIHOCTD WX MPOTEKAHUS
1 KaKOBBI KX OCOOEHHOCTH?

49 Kakoe siBIIEHUE JISKUT B OCHOBE pa3/IeIeHUs C TOMOIIbI0 MeMOpaH
Y YTO SIBJIAETCS ABMKYIIEN CUJION Tiporecca?

50 KaxoB MexaHU3M pa3elieHus Ha MOIyIpoHUIIaeMOoi MeMOpaHe?
51 Kakumu cBOMCTBaMHU JOJDKHBI 001a1aTh MeMOpanbl? Kakue
MeMOpaHbl HCHOJIB3YIOTCA B Ipolieccax?
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52 Kakue OCHOBHBIE KOHCTPYKIIUH MEMOPaHHBIX almapaToB
IPUMEHSIOTCS B MUILEBOM B uéM 3akitouaeTcs pacy€r 3TUX anmnaparoB?
Mexannyeckoe nepeMeninBanmne B JKUAKO cpexe

53 latp 0o01Iyro XapaKTepUCTUKY OCHOBHBIX CIIOCOOOB
NepeMEeNINBaHuUs: MEXaHUYECKOT0, THEBMATUYECKOTO,
MUPKYJISLUOHHOTO U TIOTOYHOTO?

54 Kakue ocHOBHbIE KOHCTPYKIIMU MEXaHUYECKUX MEIIaIOK
UCTIOJB3YIOTCS B MUIIEBOM MPOMBIIUIEHHOCTH? J[aTh X CPaBHUTEIbHYIO
OLICHKY?

55 MHcnonb3ys m-TeopeMy MOIYYUTh KPUTEPHUU JUIsl OITUCAHUS
[polecca MEXaHU4YEeCKOIro MepeMenInBaHus ?

56 Kak paccunThIBaeTCs SHEPIHsl HA MEXaHUYECKOE TIepeMenInBanue?
57 Tlouemy npu TypOYJICHTHOM pEXUME pacxoayemasi JHEprus He
3aBHUCHUT OT BSI3KOCTH IEPEMEIIMBACMOM KUIAKOCTH?

Pa3nesieHue ra3oBbIX HEOJHOPOJHBIX CHCTEM

58 KaxkoBa cpaBHuTENbHAS 3()PEKTUBHOCTD PA3TUYHBIX METOJIOB
OUYHMCTKHU Ta30BBIX cucTeM?

59 Kak ouenuBaercs 3pPeKTHBHOCTb OUUCTKH?

60 B uém 3akirodaeTcs rpaBUTAIIMOHHAS OYUCTKA?

61 B kakux anmaparax ¥ Kak OCYIIECTBISICTCS HHEPLIUOHHAS U
neHTpoOexHas ourctka? B uém 3akirogaeTcst JOCTOMHCTBO
EHTPOOCIKHONOUNTCKH?

62 Ot KakuX mapamMeTpoB 3aBUCUT MOKpasi OYMCTKA?

63 B kakux QuiubTpax oCcymecTBIsSETCs] OYMCTKA ra30B?

Pazpen 4.
TennoBsle mpoueccsl

OcHoOBHBIE 3aKOHBI TellJIonepeIaYn

1 KakoBbl MeXaHU3MBI IIepeHOca Teria?

Kakoit MexaHu3M nepeHoca Tersa XapakTepeH s TBEPAbIX Ten?

2  Kakoii 3akoH omuceiBaet nporecc? Kakoit ¢pusmueckuii cMbIct
uMeeT K03(pPUIHUEHT TerIONPOBOAHOCTH?

3 U3 kakoro ypaBHEHHS MOXKET OBITh MOJYYEeH 3aKOH OMUCHIBAIOIIHIA
TEIIONPOBOAHOCTD TUIOCKOM CTEHKH ITPH YCTAHOBUBIIUMCS TETNIOBOM
pexume?

4 B uéM 3aKkiro4aeTcs CyIHOCTh MepeHoca Teria KOHBEKIUEen?

5  Kakoe ypaBHeHHUE ONMKUCHIBAET MPOIIECC TETUIOOTAauH ?

6  KakoB ¢pusnueckuil cMbica ko3 PUIMEHTa TEIUIO0TAAYN?

7 Kakue KpuTepuu TEIIOBOTO MO100Ms HCIIONB3YIOTCS B pacuére
TETJIO0OOMEHHBIX anmapaToB?

8  Uewm onpenensieTcss KOHKPETHBIN BU KPUTEPHATIBHBIX YpPaBHEHUN?
9 B uém 3aKkiIrodaeTcs CymHOCTh MIEPeHOca TeIia H3IydeHuem?

10 Kaxoii nporecc Ha3bIBAIOT TEIJIONEpeaayei 1 KaKuM 3aKOHOM OH
onmuceiBaeTcs? KakoB ¢usndeckuit cMbici koddduimenta
Terionepenaun’?

11 Kakast cBsI3b CYIIECTBYET MEX Y KO3 DHUITEHTaMU TETUIONepeaaun
U TeIUI00TAaun?

12 Tlouemy B pacyérax TEIUIOBBIX MPOIECCOB HCIIOIB3YETCS CPEIHUN
TEMIIEPATYPHBII HANIOP U KaK U OH BBIUUCIIAETCA?

13 Kaxkue cxembl IBHKECHUS TEIIOHOCUTENEH cymecTByoT? Kakne
TpeOOBaHUS MPEABABISAIOT K TEIUIOHOCUTEISIM U XJIaIOHOCUTESIM?

14 Kakue KOHCTPYKIIMH TEIUIOOOMEHHBIX annapaToB MPUMEHSIOTCS B
MUIIEBON TPOMBIIIIIEHHOCTH?

15 Kakue Ten1000MEHHUKH [0 MPUHIUIY AEHCTBUSI OTHOCATCS K
CMECHUTEIBHBIM U KAKHE K TTOBEPXHOCTHBIM?
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16 Kakue mOCTOMHCTBA M HEIOCTATKA UMEIOT KOXKYXOTPYOHBIE
TEMI000MEHHUKH?

17 B xakux ciydasx NpUMEHSIOT TEINIOOOMEHHHKH TUTIA “TpyOa B
TpyOe™?

18 Kak ycTpoeH crniupaibHbIiA TETOOOMEHHUK?

19 KakoBbl 0COOCHHOCTH TEIUIONEPEIadyr B INIACTHHYATOM
TerI000MeHHUKE?

20 Yewm pa3nuyaroTcs KOHCTPYKTUBHBIN U MIOBEPOUHBINA PacUEThI
TeMI1000MEHHUKOB?

21 Kakwue ciocoObl HHTEHCU(UKALIUY TTPOIecca Teronepeaadn
BO3MO>XKHBI B TETIOOOMEHHBIX anmnapartax?

Harpes u oxmaxaeHue

22 Kakue MeTo/bl HarpeBa 1 OXJIaXkIeHUs MPUMEHSIOT B IMUIIEBOM
IIPOMBIIIIIEHHOCTH?

23 U3 kakoro ypaBHEHHsI OIPEICISIIOT PACXOIbl TEIIOHOCUTES TN
XJ1aJloHOCuTENs?

Konagencanus

24 KakoBa u3udeckas CyniHOCTh Tiporecca?

25 U3 xakoro ypaBHEHHS ONPENCISIOT PAcX0/] BOIbI HA KOH/ICHCAIIUUIO
napos?

26 Kak ycTpoeH u paboTaeT MOBEpXHOCTHBIN KOHIEHCATOp?

27 TlouyeMy B MPOMBIIIEHHBIX TEXHOJIOTMUYECKUX arIapaTax
TEIUIoNepeiavya OT Iapa K CTEHKE OCYIIECTBIISIETCS, KaK MMPABHIIO, B
YCIIOBUSX IIIEHOYHOM KOHACHCAIUN?

28 Kak paccunTsiBaeTcsi KOA(GGUIMEHT TeIIO0TauH MPH IIIEHOYHOM
KOHJICHCAIIUX HACBILIEHHOTO mapa?

29 Kakue KpUTEpUH TEIUIOBOTO MOI00MS OMUCHIBAIOT 3TOT Iporecc?
30 Kak ycrpoeH u paboraer 6apomMeTpuyecKuii KoHaeHcatop?

31 Ot Kakux mapaMeTpOB 3aBHCHUT BBICOTA OAPOMETPUIECKON TPYObI?
BeinapuBanue

32 KaxkoBbl Ha3HAYCHHE U CYIITHOCTH TIporecca?

33 Kakue cioco0Osl BelnapuBanus cymectBytot? Koraa cnenyer
PUMEHSTH BBITAPUBAHHE TI0]] pa3pEeKEHUEM U KaK CO31aéTcsl BaKyyM?
34 Kakue KOHCTPYKIUH BBIIAPHBIX annapaToB cyuiecTBytoT? KakoBo
Ha3Ha4YeHHE KaJlopu3aTropa, cenapaTopa, KoHjaeHcatopa?

35 Yo sBAsieTCs ABMXKYIIEH CHIIOH eCTECTBEHHON LUPKYIISALUU U KaK
KOHCTPYKTUBHO 00€CTIeunBaeTCS UPKYISAINOHHBIA KOHTYP?

36 13 kakux ypaBHEHMI OnpeenseTcs Macca BhIIApHOM BiIaru u
pacxon rpetorero napa? CocTaBUTh ypaBHEHHSI.

37 Kak paccuuThIBalOTCA: TEMIIEpaTypa KUIEHNUs, ITOJIHAs U MTOJIe3Has
Pa3HOCTH TeMIieparyp?

38 Kakue genpeccuy UMEIOT MOKHO NPH BHITAPUBAHUM U KaK OHU
pPacCUUTHIBAKOTCS?

39 B uéM npuHIMI MHOTOKPATHOTO BHITIAPUBAHUS U C KAKOW IEJIBIO
€ro OCyIIECTBIISIIOT?

40 Kak onpenensercss ONTUMaIbHOE YUCIO KOPITYCOB
MHOT'OKOPITYCHOW BBIITAPHOM YCTaHOBKH?

41 Kakue ciocoObl 5)KOHOMUH TeTljia MPH BHIMAPUBAHUHN CYIIECTBYIOT?
42 KakoBo Ha3HaYeHHUE M YCTPOMCTBO MHKEKTOPa (TEIUIOBOTO Hacoca)?
43 U3 xakux ypaBHEHMI OmpenenseTcss Macca OCTpOoro napa,
MOIEIIIEr0 Ha TEPMOKOMITPECCHIO?

44 Kak n3MeHsieTcs JaBlieHHe U CKOPOCTh B coruie JlaBaiisi, kamepe
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CMEILICHUS, KaMepe CxKaTUSI?
45 Kak paccuutsiBaercs kodppunment nmwkekuun u KI1J1 nnxexropa
¥ KaKOBa MEX/y HUMH CBS3b?

Pa3pgea 5.
MaccooOMeHHEBIE
TIPOIECCHI

OcHoBHBIE 3aKOHBI MacconepeIaun

1 KakoBbl MeXaHU3MBbI IIEPEHOCA MACCHI M B YEM 3aKIIFOYAETCS X
CYIIHOCTB?

2 KakuM ypaBHEHUEM OIMCHIBAETCS IIEPEHOC MACCHI MOJIEKYJISIPHOM
muddysueit? Kakos pusnueckuii cMbIci KOG GUIIMEHTA MOJICKYIISIPHON
nuddy3un?

3 Kakoii 3akoH, sIBIISISACH aHAIOroM 3akoHa Herorona-Puxmana,
OIKCBIBAET MEPEHOC BELIECTBA U3 IIOTOKA K MOBEPXHOCTHU pasnena ¢da3?
4 B uém aHasorus nepeHoca Tersa U Maccol?

5 Kakue kpurepun XapakTepus3yroT I0001e MacCOOMEHHBIX
Mpo1eccoB?

6 Uem onpeznensiercs KOHKPETHBIA BU KPUTEPHATIbHBIX YPAaBHEHUN?

7 I3 kakux ypaBHEHUH PacCUUTBIBAIOTCS MACCOBBIE PACXO/Ibl U CTPOUTCS
pabouas TUHUS MacCOOOMEHHBIX TPOLIECCOB?

8 Kak ompenensiercst ABHXKYIIasi CHUJIa MaCCOOOMEHHBIX IPOLIECCOB?
Cymka

9 B uém cymuocTs nponecca? KakoBa poiib Bo3yxa B KOHTAaKTHOHN U
KOHBEKTHBHOH cy1ke?

10 Kakue mapamMeTpsl XapakTepU3YIOT COCTOSIHHE BIXKHOTO BO3/1yXa H
KakoBa cBs13b Mexay HUMuU? (OTpa3uts Ha [-x auarpamme)

11 C noMo1bto Kakux ypaBHEHUH PacCUUTHIBAIOTCS: Macca ylalnEHHON
BJIard, pacxo/]] BO3/lyxa U Tellja Ha CYIIKY?

12 Yem nefiCTBUTEIBHBIN MPOIECC CYIIKU OTIMYAETCS OT
teopernyeckoro? (Ilokazats Ha I-x quarpamme)

13 [Nouemy B TEOpETHYECOM MPOIIECCE IHTAIBITUS BO3IyXa MPAKTHUECKU
HE U3MeHsieTcs?

14 13 kakoro 6anaHca MOXET ObITh MOJYYEHO YpaBHEHUE PEATbHOTO
Iporecca CyImku?

15 Yto Takoe MOTEHIHAJ CYIIKH, YTO OH XapaKTEePU3yeT?

16 Kakwue hopMbI CBSI3M BJIark ¢ MaTepHaIoM CyIIECTBYIOT?

17 Yo sBisieTcst ABMXKYIIEH CUIION MpoIiecca Cyku?

18 Kakue (hakTopsl ABISAIOTCS ONpeaesIomuMu B 1 1 2 nepruoaax
CyLIKH?

19 Kak paccunTbIBaeTcs IpOJIOIDKUTEIHLHOCTD CYIIKY B 1 U 2 meprogax?
20 ITouemy ckopocTb cyuiku B 1 nepuoze nocrostuaa? Yem o00ycinoBieHO
e€ majenue Bo 2 mepuoje?

21 Tlouemy copOuus BIark B OTHUX U T€X K€ YCIOBHUIX MPOTEKAET
TpyJIHEE YEM CyIIKa?

22 KakoBbI ycI0BHS PaBHOBECHS MTPU CYyIIKE?

23 Kakue KOHCTPYKIIMYA KOHBEKTHBHBIX CYIIMIBHBIX YCTAHOBOK
IIPUMEHSIIOTCS Ha MIPEANPUATHAX MOJIOYHON MPOMBIIIEHHOCTH?

24 Kaxue n3BeCTHBI KOHCTPYKIIMM KOHTAKTHBIX CYIITHIIOK?

25 Kaxue mpoayKThl CymiaT B pacHbUIMTENbHbIX cymmiakax? [Touemy B
psze ciay4yaeB MIPUMEHSIOT IBYX CTYMEHYATYIO CYIIKY?
Kpucranamsanus

26 KakoBo Ha3HaueHHeE MMpoIecca, €ro MEXaHU3Mbl U IBHKYILAs cuiia?
27 Kaxue hakTopbl BIUSIOT HAa paBHOBECHE NP KPUCTAIUIU3ALUU?

28 C xakol 1eNTbI0 co3/1aCI0TIEPEChINIEHUE HITH TIEPEOXIIaKICHUE TIPE]T
KpUCTaJIIIN3auein?
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29 Kakue napaMeTpsl BIUSIOT HA OCHOBHBIE CTa/IMU KPUCTAJUTU3AINH:
3apobIIe00pa3oBaHus U POCT KPUCTAIIIOB?

30 B 4ém CyImHOCTh U30TEPMHUYECKON U U3OTUAPUUECKON
KpUCTAJLIIN3aLUH?

31 Kakue ypaBHEHHUS MOJIOKEHBI B OCHOBY pacuéTa KpUCTauIu3aTopoB?
32 Kakue 0CHOBHBIE KOHCTPYKIIUH KPUCTAJUIN3aTOPOB MIPUMEHSIOTCS Ha
NPEANPUATUSIX TUIEBOU OTpaciau?

AOcopOuus

33 B uém 3akmrouaeTcst CymHoOCTh abcopOrum?

34 Kakue napaMeTpsl BIUSIOT Ha MPOIecchl abcopOIuu u necopommm?
35 Kakoe ypaBHEHHE HCTIONIB3YETCS MPHU pacuére pacxojaa abcopoenra?
36 Kakum 3akoHam mMaccornepenadn NoguuHseTcs nporecc abcopounn u
KaK paccuuThIBaeTcs Ko3hPUIMeHT Maccorepenadun?

37 Uro siBIsieTCs ABMOKYILEH CUIION Tporiecca abcopOLuu 1 Kak
OTpeeNsIeTCsl CpeHss ABMKYIIas cuia?

38 Kakue koHCTpyKIIMU abcopOepoB pruMe3 SHSFOTCS B MHUIIEBOM
MIPOMBIIIIIEHHOCTH?

39 B uém 3axmrodaercs pacy€T MIEHOYHBIX, HACAJJOYHBIX U TapesIbyaThbIX
abcopOepoB?

40 Kakue kputepHraibHble YpaBHEHUS UCIIONB3YIOTCS I pacuéTra

K03 PHUIIMEHTOB MacCOOTAAYH B ra30BOM M KHUIKOH (azax?
Ancopouus

41 KakoBo Ha3Hau€HHUE Tpoliecca afcopOLUK U B KAKUX OTPACIISAX
MUIIEBON MPOMBIIIJICHHOCTH 3TOT MPOLIECC TPUMEHSETCs?

42 Kaxkue ajcopOeHTHI HanboJIee MUPOKO HCIIOIB3YIOTCS IIPU
MIPOBEJICHUH aJICOPOIMH U KAKUM TPEOOBAHUSAM OHH JTOJIKHBI
YIIOBJIETBOPSATH?

43 KakuM 3aKkOHaM NMOTUYMHSAETCS MPOLEecC aJACOPOIMU B YCIOBUAX
paBHOBeECHSI?

44  Kak cTpoutcst paboyas JIMHUS Ipolecca aacopornuu?

45 Kak onpenensieTcst ABMXKYIIasi CUjla 3TOTo Tmporiecca?

46 Kakue KpuTepuanbHble ypaBHEHHS UCTIOIb3YIOTCS IS pacuéra
Koa(uImeHTa MaccooTaaun?

47 Kak paccuutsiBaeTcsi 00bEMHBIN K03(ppuLmeHT macconepenaun?
48 Kakne 0oCHOBHbBIE KOHCTPYKIIHU a/ICOPOEPOB MPUMEHSIOTCS B
MUILEBOM MPOMBILIIIEHHOCTH?

49 B uém 3akiouaercs pacy€T ajcopObepoB NEPHUOIUUECKOTO U
HEMPEePbIBHOTO IEHCTBUS?

7.3 Bonipocsl /11 IPOMeEKYTOYHOM aTTecTalnuu
7.3.1 Bonpocsl K 3a4eTy

Omcmausanue
CxopocTh IBMKEHUSI OAMHOYHOM MIapooOpa3Hoi yacTuilbl. [lonyunTs ypaBHeHue.

Kakoit pexum orcranBanus HanOomee r3¢¢pextuBeH? OTBET 000CHOBATS..
CocTaBUTh YpaBHEHUS MaTE€pUAIBHOTO OanaHca /Ui OTCTOWHUKA.
Kak yuecTb HecepuuHOCTH (hOPMBI HACTHI] U MACCOBOCTH MPOLIECCA OCAKACHUSA?

Kak paccunThIBaeTCsI OTCTOHHUK ?
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Cenapuposanue
Hasnagenue u cymuocts npouecca. IIpencraBpre cxemMaTudecku.

[Ton neiicTBHEM KaKuX CUJI HAXOJIUTCS yacTula B cenaparope? [loka3arb BEKTOPBI
CKOpOCTEH U IIOCTPOUTH NTAPAJIIEIOTPAMM U TPACKTOPUIO ABUKEHUS YaCTULIbI B
CIIMBKOOTJEIIUTENE U MOJIOKOOYUCTUTEIE.

C Kaxoil Lie/IbI0 HarpeBaroT MOJIOKO IIepe]l cenapupoBaHueM?
OT Kakux mapaMeTpOB 3aBHUCAT MOTEPH KHUPA B 00e3KUPEHHOM MOJIoke? M Kak MX CHU3UTH?

[Tepeunciure KOHCTPYKTUBHBIC OTIMYUS MOJIOKOOYHCTUTEIIS, BB COOTBETCTBYIOIINE
000CHOBaHUS.

Ilepemewiusanue
1.Haznauenue npoiiecca u ero cymnocTs. [IpeacTaBuTh cxeMaTuyecKy.
2.Mcnonb3ys METOJ aHalu3a pa3MEPHOCTEH, TMOJIYyYUTE KPUTEPUH THAPOMEXAHUYECKOTO
moxoous.
3.Ha ocHoOBe nuTEepaTypHBIX JAaHHBIX NPUBEIUTE MPUMEPhl (DYHKIIMOHAIHLHOW 3aBHUCHMOCTH
MEXY KPUTEPUSIMHU.

Tennoonepeoaua
1.0OcHOBHBIE TEPMHUHBI: TEIUIOOOMEH, TEIUIOOTAa4a, TEIUIonepeaada, TeIIOHOCUTEIb, TEIIOBOM

MOTOK, YACIbHBIN TEIJIOBOM MOTOK. [IpoBeCTH pa3nnyeHus U AaTh ONPEACIICHUS.

2.CriocoObl U MeXaHU3Mbl IepeHoca Teruia. Kakue MeXaHu3Mbl XapaKTepHbI JUIsl TBEPHBIX,
JKUJIKUX U Ta3000pa3HbIX cpen?
3.Kakoii 3aK0H TI0JI0’KEH B OCHOBY COCTABIICHHSI YPaBHEHHSI TEIUIOBBIX OaIlaHCOB?

4.TennonpoBoJHOCTh KaK MEXAaHU3M IepeHoca Teruia. J{Jis Kakoro arperaTHoro COCTOSIHUS
3TOT crnoco0 sBisercs eIuHCTBeHHBIM? 3akoH Dypwe, Qusuueckuil cmbicn KodhduimeHta
TEIIONPOBOIHOCTH.

5JIydencnyckanue. 3akoH Kupxroda. JlyuucTsiii TenaooOMeH MeXAy ABYMS IUIOCKOCTSMHU
HapauIeNbHO PACTIONOKEHHBIMU TEIaMHU.

6.Tennotnaya. OcHoBHOe ypaBHeHHe (3akoH HbploTona). KakoB ¢Qusnueckuit cmbica
Koa(¢umeHTa Termaoooraaun? Bo3MoxkHO 1M ero onpeaenuTs U3 ypasHeHus: Herotona?
7.Kakue KpUTepHM TEIUIOBOIO W TMIPOMEXAaHMUYECKOro MOJ0O0US BXOAAT B KpUTEpHAlIbHBIE
ypaBHeHusa? YeM onpezensercs KOHKPETHBIN BUA KPUTEPUATILHOTO YPaBHEHUS?

Buvinapueanue
1.Haznauenue npouecca. [IpunnunuansHas cxema.
2.Cnioco0b! BbIapuBaHus (101 aTMOC(HEPHBIM, U30BITOUHBIM JABICHUEM U Pa3PEKEHUEM) U UX
CPAaBHUTEIbHAS OLICHKA.
3.Ilpn KakuxX YCIOBHMSIX OCYLIECTBJISIOT BBIIAPUBAHUE IOJ Pa3pekKEHUEM, M KaK CO3JAETCs
BaKyym?
4.BpinapHble anmnapaThl HUPKYISLUOHHOTO U TUIEHOYHOTO THUIIA U UX CPaBHUTENbHAS OLIEHKA.
5.Haznauenwue: kanopusaropa, cenaparopa 1 KoOHaeHcaTopa?
6.CocTaBUTh ypaBHEHHE TEIUIOBOro OanaHca JUIsi OJHOKOPITYCHOTO BBIIIAPHOIO arrapara.
Jlokazatk, uTo MpUOIMKEHHO | KT TpErOIIero napa BeIIapuBaeT NPUOIMKEHHO 1 KT BOBI.
7.Ilepeunciauth crnocoObl SKOHOMHUHU TEIUIA B MIPOLIECCE BHITAPUBAHUSI.
8.ChopmynupoBaTh  NPUHLUMIBI ~ MHOTOKpaTHOro  BbimapuBaHusa. CoOCTaBUTH  CXeMy
JIBYXKOPIIYCHOM BaKyyM-BbIIIAPHOTO YyamnmapaTra ¢ OTOOPOM BTOPUYHOTO Iapa Ha IapoBOMH
UHXXEKTOP (TepMOKOMIIpECCOp) MOCIIe MEPBOro Kopiryca U 0TOOpOM KCTparapa mocjie BTOporo.
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Cywka
1. Ha3nauenue u cymHocTh npouecca. Posib Bo3ayxa B KOHTAKTHOW U KOHBEKTHBHOMW CYILIKE.

OTBeT MMpEACTAaBUThL B CXEMCE.

2. OCHOBHBIC MMapaMeTphl BIAXKHOTO BO3AyXa: a0OCONIOTHAsS W OTHOCUTEIIbHAS BIIAXKHOCTb,
BJIArOCOJIEp’KaHUE, TEIUIOCOAepXKaHhe (SHTANbNUS), IUIOTHOCTh, NaplUajIbHOE JaBJICHHUE.
3anucaTh ypaBHEHMs, CBSA3BIBAIOIINE 3TH I1APAMETPBI.

3. Uzobpasute J-X mumarpammy. I[lokazaTh Ha HEW TNpOIECCH: HArpeBa, OXJIAKICHUS,
TEOPETUYECKON CYIIIKH.

4.CocTaBUTh YpaBHEHHE MATEPHAIBLHOIO 0ajJaHca Mo BBICYHIMBAEMOMY IIPOAYKTY U OalaHca 110
BJIATE.

5.KakoBbl MEXaHM3Mbl MacCONEPEHOCA BIIArM BHYTPU TBEPAOIO  BIAKHOIO Marepuana K
MOBEPXHOCTH M OT MOBEPXHOCTH pazfena (a3 B Bo3ayx? KakuMu 3aKkOHAMHU OMUCHIBACTCS TOT
poLecc.

9.ITocTpouTh KPUBYIO CYIIKH M KPUBYIO CKOPOCTH CYIIKH. BBIAennTh Ha HUX 1 2°" ieprol
¥ 3aImMcaTh yPaBHEHHWsS KHMHETHKH JUIA OTUX MNEPUOAOB. UTO SBISETCS IBMXKYINEH CHUIION
npouecca B 1° u 20m nepuomax?

1 Bl

7.3.2 Bonipochl K IK3aMeHYy

1. Kiaccudukanuss OCHOBHBIX MpPOLECCOB U ammaparoB. [IpuHIUIBI cOCTaBICHUS
yYpaBHEHHI MaTepHAIbHBIX U TETJIOBBIX OaJIaHCOB.

2. llonstue o0 ontumusanuu mnporeccoB. Kpurtepuu ontumusanuu. I[lpuBectu
KOHKPETHBIN TPUMEp ONTHMH3ALNH.

3. MopenupoBaHue mnpoueccoB U anmaparoB. Teopus nmogobus. CriocoObl MoydeHHs
Kputepues noaodus. I1 — reopema.

4. JlpobGnenune (u3menbueHue). Hasnauenue mporecca. Paborta, 3aTrpaunBaeMas Ha
KpynmHOE€ W MeJnkoe npobOneHwe. KOHCTpYKIMM W TNPHHOWT JEWCTBUS OCHOBHBIX THIIOB
U3MENbYAIOIMX MAIlIUH.

5. CoprupoBka (knaccudukanus). Haznauenune npouecca. CriocoObl Kilaccu(pUKALNU.
KoHcTpyKkinu v pUHIUN 1EHCTBUS YCTPOMCTB I MEXaHUYECKOH Kilaccu(uKanuu.

6. OOpabotka maBmenuem: Ormxkartue, (GOpMOBaHWE W TpeccoBaHWe. HaszHaueHuwe u
o0111as1 XapaKTepUCTHKA MIPOLIECCOB U alaparos.

7. OcaxneHne  TBEpABIX  YacTUI[ B  TpaBUTAlMOHHOM  mone.  Kpurtepuu
THJIPOMEXaHUYECKOT0 101001s1, XapaKTePU3YIOIINE ITH MPOLECCHI.

8. Pacder cKOpOCTH OCaKACHUS TBEPJBIX YACTHUI] B TPABUTAIIHOHHOM TIOJIE.

9. OrcraunBanue. OtcroitHuku. X ycTpoiicTBO 1 pacyer.

10. Pa3penenue B mose MEHTPOOCIKHBIX cHIl. DakTOp pa3aeicHus.

11. Ortcroiinble HeHTPUDYTH, UX YCTPOHUCTBO U pacyer.

12. CenmapupoBanme. HasHadenwe  mporiecca.  YCTpPOHCTBO  cemapaTopoB — —
MOJIOKOOYHUCTUTENEN U CIIMBKOOT/ICIUTEIIEH.

13. DrnemeHTapHas TeOpHUs CeMapHpoOBaHUs. PacdeT MPOW3BOAMTEILHOCTH CerapaTopa.
[TapameTpsl, BIUSIONINE HA 3TOT IPOLIECC.

14. PacueTr MOIIHOCTH Ha cemaprUpOBaHUE.

15. T'maponuHamMMKa JBUKEHUS HKHJIKOCTH 4Yepe3 HEeMOJBM)KHbIE 3€pHUCTBIE CJIOH.
®opmyna a1 pacyeTa ruApaBINuecKoro COMPOTUBIICHUS U €€ aHAJIN3.

16. XapakTepUCTHKHU 3€pPHUCTOTO CJIOS U CBSI3b MEXKAY HUMHU.

17. ®unprpoBanue. Haznauenne nporecca. (uddepennunanpaoe ypaBHEHHE CKOPOCTH
(GMIBTpOBAHMUS.
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18. @unprpoBanue. Pacder NPOAOHKUTENBHOCTH (PUIBTPOBAHUS TIPU IOCTOSIHHOM
CKOpOCTH.

19. @unprpoBanue. PacueT NPOAOIKUTETBHOCTH (QHIBTPOBAHUA TPH MOCTOSHHOM
JTaBJICHUM.

20. bapomemOpannbie mpouecchl:  OOpaTHBIE  OCMOC W yIbTpaduIbTpaLus.
XapakTepucTuka MeMOpaH, IPUMEHAEMBIX B MUIIEBOM TPOMBILIIIEHHOCTH.

21. YcTpoiicTBO ynbTpaduiabTpalMOHHBIX YCTaHOBOK. DAaKTOPBI, BIUSIOIIAE HA MPOLIECC
paszieneHus ¢ IOMOLIbI0 MeMOpaH (AaBieHHe, TEMIIEpaTypa, epEMEIINBaHUE).

22. YCTpOWCTBO ¥ TPHHUUI JEHCTBUS (QUIBTPOB, TNPUMEHSIEMBIX B MHUIIEBOH
IPOMBIIIJICHHOCTH.

23. XapakTepuCTHKa OCAIKOB M (HUIBTPOBAIBHBIX IEPETOPOJIOK, NPUMEHSEMBIX B
HUILEBON MPOMBIIIIICHHOCTH.

24. Ouncrtka razoB. Hasmauenme mnpomecca. CrocoObl OYMCTKH, UX CpaBHUTEIbHAs
OLIeHKa. Annaparsl JJis OCYLIECTBICHUS OUYUCTKH rasa.

25. T'maponuHaMuKa TIporiecca TCEBAOOKIKEHUS. («KHIMeHUs»). DU3NIECKHUEe OCHOBBI
npoliecca, IPUMEHEHHUE B MUIIEBOM TPOMBIIUIEHHOCTH.

26. CBoOOaHOE BUTAHWE W YHOC. Y CIIOBUSI BUTAHHUA U YHOCA. PacdeT ckopocTH BUTaHUSI.
[TprMeHeHue SBIEHUS YHOCA B MUIIEBOM MPOMBIIUIEHHOCTH.

27. Mexanuueckoe  nepememuBaHue. llpumMeHeHne  mpomecca B MUIIEBOM
OPOMBIIICHHOCTH. Pacyer MoOIIHOCTM Ha mepeMellMBaHue. Buasl Memanok U ux
XapaKTePUCTHKA.

28. CnocobObl mepeHoca Teruia. TerutonpoBogHocTs. 3akoH Dypree. Koaddunment
TETUIOTIPOBOAHOCTH.

29. KonBekius. MexanusM nepeHoca Terma KoHBeKUMH. OCHOBHOE ypaBHEHHE
terutootaayn. KoadduuueHT Termmooraayn.

30. Kputepuu terioBoro nogo6us. Mx npuMeHeHue B TEMJIOBBIX pacyeTax.

31. Mexanu3m nepenoca teruia u3nydeHueMm. Koadduuuent termmoornaun nu3mydeHuem.

32. Temnonepenaya NOpU IOCTOSIHHBIX TeMIeparypax TerioHocuTeneil. OcHOBHOe
ypaBHEHHE TeTUIONepeIayuu.

33. Temnonepenaya mpu MEpeMEHHBIX TeMIleparypax TeruloHocutenei. OmnpeneneHue
CPEIHETr0 TeMITepaTypHOTO HAopa.

34. OcHOBHbIE KOHCTPYKLIMHU TEIUIOOOMEHHBIX anmaparoB. VX cpaBHUTENbHAs OLEHKA.

35. XapakTepHcTHKa OCHOBHBIX TEIUIOHOCHTENEeH. CXEeMBI JBHKEHHS TETJIOHOCHUTEIIEH.
WX cpaBHUTENIbHAS OLICHKA.

36. Konpencamms. Terutootnaya mpu KoHIeHcannu. KoHpeHCATOphl, UX YCTPOMCTBO U
NPUHIUN JeHCTBHUS.

37. BomapuBanme. ®Dusnyeckas CyIHOCTh Tpollecca. BeIlmapHble — ammapaTsl,
IpUMEHsIeMbIE B MTUIIEBOM MPOMBIIIIEHHOCTH, UX YCTPOMCTBO U MPUHLUN JEHCTBUS.

38. MHOTOKOPITYCHBIE BBITApHBIE YCTAHOBKU. [[pUHIIMIT MHOTOKPAaTHOTO UCTIOB30BaHUS
napa.

39. YpaBHEHUS MaTepUATBHOTO U TETJIOBOTO OANaHCOB MPH BHIMTAPHBAHUY.

40. Tlonnas u mone3Hasi pa3HocTH Temnepatyp. Mx pacuer.

41. TemmnepaTypHble MOTepH (JeNpeccun), BOSHUKAIOUINE B BbIMApHBIX ammapaTtax. Mx
OIIpE/ICIICHUE.

42. BrimapuBaHHe C NMPUMEHEHHUEM TEPMOKOMIIPECCHH. TEpPMOMHKEKTOpP, YCTPOWCTBO,
npuHIn padotsl. KoaguuueHT nHx eKImu.

43. Tlpomecchl  aanabaTUYECKOrO0  pacIIMPeHHs, CMEIIEHHUS W CKaTuid B
TepMokomIipeccope. M306paxkenue npoueccoB Ha | — S nuarpamme.

44, Mexanu3m Macconeperoca. Monekymsipaas auddysus. IlepBerit 3akon Duka.
Koaddurment nuddysun.

45. KonsektuBHasg nupdysus. OcHoBHOe ypaBHeHHEe Maccootnadyu. Koaddumuent
MaccoOTAauu.
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46. OcHoBHOe ypaBHeHHE Macconepenayn. KoadduuueHt macconepeaay.

47. PactBopenue m kpucraumzaiusa. Hasnadenuwe mporeccoB. dusnyeckue OCHOBEHI.
VYpaBHEHUE MaTepHaIbHOIO M TEIUIOBOTO OajaHCOB Mpolecca Kpucramu3anud. OCHOBHBIC
KOHCTPYKIUHU KPUCTAJUIU3aTOPOB.

48. Cymka. Haznauenue mporecca. YpaBHEHUs MaTepHAILHOTO U TEIUIOBOTO OAJIAHCOB.

49. [TapameTpsl BIaKHOTO BO3/1yXa, UX N300pakeHue Ha |-X auarpamme.

50. M3o0pakeHne IpoIeccoB TEOPETUIESCKON U peanbHOM cymiku Ha | — X quarpamme.

51. Kunernka cymku. [locTpoeHue KpUBBIX CYIIKH U CKOPOCTH CYLIKH.

52. Pacuer pacxoma Bo3ayxa U Temiia Ha CymKy. OCHOBHbIE KOHCTPYKIHHU CYIIMIBHBIX
YCTaHOBOK.

53. AOGcop6musi. Hasnauenue mnpouecca. Pusznueckue OCHOBBI Tporiecca. OCHOBHBIC
3aKOHBI. AMMaparkl AJs OCYILECTBICHUS MpoIlecca U UX pacuer.

54. Ancopbuus. CymHOoCTh Tiporiecca. Macconepenada npu agcopoumu. KoHcTpykims u
pacuet azicopOepoB.

8. YueOHo-MeToquveckoe u MH(pOpMAIITUOHHOE O0ecredyeHue U CIIUTIIHHbI

a) OCHOBHasl JINTepaTypa:
1I'ne3quiaoBa, Auna UBanoBHa. Ilpoueccel ©w  amnmapaThl  NHUIIEBBIX  [POU3BOJCTB
[DnexTpoHHBIH pecypc] : yueOHUK U MpakTUKyM Uit By3oB / A. . ['He3qunoBa. - 2-e usz., mnep.
U J0m. - DnekTpoH. aaH.col. - Mocksa : FOpaiit, 2020. - 270 c. - (Briciiee o6pa3oBanue). -
Pexum nocryna: OnekTpoHHO-O0ubnuoreyHas cucrema FOpaiiT, 1uist aBTopus. monb3oBareneit
Bremnsis cepika: https://urait.ru/bcode/452664
2. [Ipouecchbl ¥ anmapaThl MUILIEBBIX TPOU3BOJICTB U OMOTEXHOJOTHH [ DNEKTPOHHBIN pecypc] :
yuebHoe mocobue / 1. M. boponynun, M. T. lllyn6aesa, E. A. Cadonosa, E. A. Baraiinesa. - 3-
e u3d., crep. - Onekrpon.gaH. - Caunkr-IletepOypr : Jlanp, 2020. - 292 c. - (YueOHUKHU AJs
By30B)(CriennanbHas nurepaTypa). - Buemnss cepiika: https://e.lanbook.com/book/132259.
3. IIpouecchl U anmapaThl NHUIEBON TEXHOIOTHH [ DNEKTPOHHBIN pecypc] : yuebHoe mocodue /
[C. A. bpenuxun, A. C. bpenuxun, B. I'. XKykos, 10. B.Kocmonembsiackuii] ; mox pen. C. A.
bpenuxuna. - Onekrpon.naH. - Cankr-IlerepOypr : Jlanb, 2021. - 544 c. - (YueOHuku s
By30B)( CnieunanbHas 1uteparypa). - Buemnss cebuika: https://e.lanbook.com/book/168675
4.. Bo6muxoBa, Taresna BnagumupoBHa. Ilporeccel u ammapaThl MHINEBBIX MPOU3BOJCTB
[DnexTponHbIil pecypc] : yueOnoe mocobue / T. B. BooOmukoma, C. H. IlneixoB, A. B.
[TepmsikoB. - 4-e u31., cTepeoT. - DaekTpoH. AaH. - CII06. ; M. ; Kpacnonap : Jlans [u mp.], 2019.
- 204 c. - (YueOnuxku pns By3oB) (CnenumanbHas mauTepaTypa). - BHemHss ccbuika:
https://e.lanbook.com/book/115658

0) 10MOJIHUTEIbHAS JINTepaTypa:

1.I'ne3nniaoBa, Auna UBanoBHa. KOHCTpYKTUBHBIN U MPOYHOCTHON pacyeT TEMI00OMEHHBIX
anmapaTroB : y4eOHO-MEeTOJ. MocoOue IO KypCOBOMY IPOEKTHUPOBAHHIO M BBIMYCKHOMN
KBaJM(uKal. paboTe I CTYAEHTOB Bcex (opm oOydeHuss mo HampasieHusm: 15.03.02 -
TexHon. mamuHbel U obopyaoBanue, 15.04.02 - TexHon. mamuHbl U oOopynoBanue / A. U.
I'neznunosa, FO. B. BunorpanoBa ; M-Bo cenbckoro xo3-Ba Poc. ®deneparuu, Bonoroackas
I'MXA, Texnon. d¢ak., Kad. texnon. obopya. - Bomorma ; Monounoe : ®I'BOY BO
Bonoroackas IMXA, 2019. - 84 c. - bubnwuorp.: c. 51

2. Baxun, U. A. [Tpomecchl u anmapathl MUIIEBBIX MPOU3BOJCTB [DNEKTPOHHBIN pecypc] :
yuebHoe mocobue / U. A. bakun, B. H. UBanen. - Dnekrpon.nan. - Kemeposo : KemI['Y, 2020. -
235 c. - Buemnss cepiika: https://e.lanbook.com/book/156113

3.Ceprees, A. A. IIpoueccel u anmaparsl nuuieBod  TexHosoruu. Kypc  jexuuit
[DnexTponHbIil pecype| : yuebnoe mocodue / A. A. CepreeB. - DiekTpoH.n1aH. - VDKeBck :
Wxesckas 'CXA, 2020. - 228 c. - Buemnss ceoinka: https://e.lanbook.com/book/158614
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https://e.lanbook.com/book/132259
https://e.lanbook.com/book/115658
https://e.lanbook.com/book/158614

4. AnekceeB, I'. B. Bupryanbnbiii nabopaTopHblii mpakTukym 1o Kypcy «lIpoueccsl u
amnmapaThl THUIIEBBIX MPOM3BOJCTB» [DJIEKTPOHHBIN pecype] : yueOHoe mocobue / I'. B.
Anexcees, U. U. bpunenko, H. U. Jlykun. - Dnekrpon.gan. - Cankt-IlerepOypr : Jlans, 2021. -
144 c. - Buemnsis cepuika: https://e.lanbook.com/book/167912

5. Ilpoumeccsl um anmmaparbl. PacueT M mNpoeKTHpOBaHME amnmapaTtoB i TEIJIOBBIX U
TEIJIOMacCCOOOMEHHBIX MPOIECCOB [ DIEKTPOHHBIN pecypc] : yueOHoe mocodue yist By30B / A. H.
Octpukos, B. H. Bacunenko, JI. H. ®ponosa, A. B. Tepexuna. - 2-¢ u3f., crep. - ICKTPOH.IaH.
- Cankr-IlerepOypr : Jlanb, 2021. - 440 c. -

Buemnsis cepuika: https://e.lanbook.com/book/163402

B) [lepeyeHp WH(POPMAINMOHHBIX TEXHOJIOTHH, HCHOJB3YeMbIX B O0y4YeHWH,
BKJIIOYasl IepeYeHb MPOrPaMMHOIO ofecnedeHUs] W HMH(OPMALNMOHHBIX CHPABOYHBIX
CHCTEeM

JIu1eH3MOHHOE POrpaMMHOe 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. 0TCYECTBCHHOC

Astra Linux Special Edition PYCB 10015-01 Bepcuu 1.6.

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

Project Expert 7 (Tutorial) for Windows

CIIC KoncynpranTlIntoc

Kaspersky Endpoint Security mis 6usneca CtaHaapTHbI

CB000HO pacnpocTpaHsieMoe JTHIEH3MOHHOE POrPaMMHOe o0ecreyeHue:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.4. 0T€4eCTBEHHOE
SAunekc.bpayzep

HNudopmanuoHHble CIPABOYHBbIE CHCTEMBI

— EnuHoe OKHO jocTyma K o00pa3oBaTelbHBIM pecypcaM — pexHM JOCTyTa:
http://window.edu.ru/

— UIIC «Koncynprantllmroc» — pesxxum gocryma: http://www.consultant.ru/

— Wntepdakc - LleHTp packpbiTHsl KoprnopaTUBHOW HMH(OpManuu (cepBep pacKpbITHS
uH(popManmmn) — pexuM goctymna: https://www.e-disclosure.ru/

—  Hnadopmaunonno-npasoort  mopran [APAHT.RU - pexum  gocrtymna:
http://www.garant.ru/

— ABTOMaTH3MpOBaHHAs cripaBouHas crcrtema «Cenbpxo3TexHukay (Web-sepcust) - pexum
noctym: http://gtnexam.ru/

IIpodeccuonanbubie 6a3b1 JAHHBIX
— Hayunas osnextponnas Oubnuoreka eLIBRARY.RU - pexum pgocryma:
http://elibrary.ru
— Haykomerpudeckast 6a3a JaHHBIX SCOPUS: 0a3a MaHHBIX pedepaToB W MUTHPOBAHUS —
pexuM pocrymna: https://www.scopus.com/customer/profile/display.uri
— Odunmanbueiii calit @enepaiabHON CIyKObl TOCYTapCTBEHHOM CTAaTUCTUKU — PEXKUM
nocryna: https://rosstat.gov.ru/ (OTKpbITHIi AOCTYIT)
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— Poccuiickas Axagemuss Hayk, OTKpBITBIM AOCTYNl K HayyHBIM XypHajlaM — PEXHUM
nocryma: http://www.ras.ru (OTKpsITBIH JOCTYII)

— OdunmanbHpiii caiit MUHUCTEPCTBA CENbCKOT0 X03siicTBa Poccuiickoit Denepanuu —
pexkum poctyma: http://mex.ru/ (OTKpBITBIN HOCTYII)

DJIeKTPOHHBbIE OUOJIMOTEYHbIE CHCTEMbI:

O DOnekTpoHHbI OubOmmoreunsiii karazor Web HWPBUC - pexum pocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cqiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

o DBC JIAHbB - pexxum pocryma: https://e.lanbook.com/

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

DBC IOPAUT — pexum pocryma: https://urait.ru/

3bC POLPRED.COM: http://www.polpred.com/

DNeKTpoHHAs oubmmoreka U3/1aTeNILCKOTO HeHTpa «AKageMus»:
https://www.academia-moscow.ru/elibrary/ (xomiexius CI1O)

o DBC ®I'bBOY BO Bosorozackas I'MXA — pexxum noctymna: https://molochnoe.ru/ebs/

@)
©)
@)
©)

.9. MaTepuajibHO-TeXHHYECKO€e o0ecneyeHue JUCHUILINHBI

Vuebnas aymutopust 1107 JlaGoparopusi «lIpomeccsl u  ammapaThl  IMHIIEBBIX
MIPOU3BOJICTBY, IS MPOBEACHUS Ta0OpaTOpHBIX 3aHATHI. OCHOBHOE 00OpYIOBaHUE: AaHEMOMETP
ATT-1002, Becwl mpenm3uonHbie ARS120, MHKpOCKOI, caxapuMeTp, CemapaTop, cemapaTop
"Motop C/4Y-100-15" (mer. Tapeinku), ylIbTpaTepMOCTaT, YCTPOMCTBO MepemeruBatoniee (0e3
ITaTHBa), MKag CYIIWIBHBIA, 0akK, 3aKUM U INTAaTHBA, MCIAPUTENb POTALMOHHBIA, Kamepa
CylIWIbHAs (3€JeHas), Melalika MporeiepHas, Melainka neHTpudyxHas (¢hroporuact), HyTY-
¢unbTp, mumra Onexktpa-1001, mcuxpomerp, mbLiecoc, cenaparop ObitoBoM "HenTyHn", cuto
naboparoproe d 200 mur (sta. 0,28), curo maboparopuoe d 200 mi (s4. 0,7), cuto aabopatoproe d
200 mu1 MeTalIoTKaHoe, CyIIWJKa HWH(ppaKpacHas, YIbTPaTepMOCTaT, YCTaHOBKa JIabOpaToOpHs
(Tpy0Oa B TpyOe), ycTaHOBKaA J1abopaTopHasi, ycTaHOBKa JabopaTopHas "Kunsm. cioil", yctaHoBKa
¢unbTpoBasIbHAA, IMIKaQ CYHMIMIbHBIN, 31ekTpocenapaTop "CarypH 2" Nel39269, mrtatuB s
HepeMeNuBalOIINX YCTPOUCTB.

VYuebOnass  aymutopuss 1109  JlaGopatopusi  «CHCTEMBI  aBTOMAaTH3UPOBAHHOTO
NPOEKTHUPOBAHUSA» , ISl IPOBEACHUs Ja00paTOpHbIX 3aHATHH. OCHOBHOE 000OpY/IOBaHME: 3KpaH
JUTS IpoeKTopa | mT., mpoeKTop - 1 mT., KOMITBIOTEp B KOMILUIEKTE - | mIT.

VYuebnas aynuropus 1116 s npoBeaeHus 3aHATHN JIEKIIMOHHOTO U CEMHUHAPCKOTO TUIA
(TpaKTHYECKUE 3aHATHS); TPYNIOBBIX H WHIWBUIYAIBHBIX KOHCYIBTAIIMI; TEKYIIETO KOHTPOIS U
IPOMEXYTOUHOU aTTecTaluu
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10.Kapra komnereHumi AMCHUIJIMHBI

IIpoueccol U anmapaTsl NHIIEBBIX NPou3BoAcTB(HanpaBaeHue noAroroBkn19.03.03 - [IpoayKThl NUTAHUSA ;KUBOTHOTO MPOUCXOKIEHUS,
ITpo¢uan noaroroBku TeXHOIOTHS MOJIOKA U MOJIOYHBIX MPOIAYKTOB )

Ienb qUCIUILIMHBL

— copMupoBaTh y CTYACHTOB 3HAHHS O 3aKOHOMEPHOCTSX, MPHUHIMIIAX TEXHUYECKOW peanu3aluy M MeToAax
VH)KCHEPHOT'0 pacyeTa TEXHOJIOTMYECKUX IPOLIECCOB U aIapaToB MUIIEBBIX ITPOU3BOJICTB.

33[[3‘11/1 JAUCHUITIIMHBI

Pa3JIMYHLIX MMUIICBBIX ITPOU3BOACTBAX;

- popmupoBanueHa 6a3e QyHIaMEeHTAIbHBIX 3aKOHOB (PM3UKH ¥ XMMUHU 3HAHUI 00 001IuX mpoiieccax, MPOTeKaIOUINX B

- q)OpMI/II)OBaHI/Ie HABBIKOB I10 pallMOHAJIN3alUU ITPOLUECCOB U COBCPIICHCTBOBAHWIO alllIapaTOB IMMHUIICBLIX ITPOMU3BOACTB,
- (I)OpMI/IpOBaHI/IeCHOCO6HOCTCI71 II0 OCBCIHICHHIO OCHOBHBIX TCXHHYCCKHX HpO6J'I€M, HayYHBbIX )IOCTI/I)KGHI/II‘/'I n
COBPCMCHHBIX TGHIIGHHI/Iﬁ HCIIOJIb30BaHUA HOBBIX (1)I/I3I/I‘ICCKI/IX METOJ0B 06pa60TKI/I IMUIICBBIX MMPOAYKTOB.

MIPOIIECCE OCBOCHUS TAHHOM TMCIUIUIMHEI CTYICHT ()OPMUPYET M IEMOHCTPUPYET CIICTYIONTHE

Ob6menpodeccuoHaIbHbIC KOMIETEHITUN

Komnerennun [Tnanupyemsble pe3ynbTaThl 00yUeHUsI TexHosmornu dopma Crynenu ypoBHElH OCBOEHUS
Wunexc | @opmynupoBka | (MHIMKATOPBI IOCTHXKEHHS KOMIETEHIMU) | (OPMHUPOBAHMSA | OLEHOYHOIO KOMIIETEHIINH
CpeJCTBa
OIIK-1 | Conocoben U-lomky 3HaeT cojepkaHue 3aKOHOB U Jlexnuu TectupoBanue IloporoBblii
aHaAJIN3UPOBATh METOJIOB B O0JIACTH €CTECTBEHHBIX HayK U (ynoBJieTBOPUTEIbHBII)
3a1a4u MaTeMaTUKU JlaGopatopubie | KonTponbHas Ot 30-55 6an10B
npodeccuoHasibH | U1-20m;  YMeeT HCIONB30BaTh 3HAHUSA 3aHATHSA pabora 3uHaer COJIEpP)KAHUE  WHXKEHEPHBIX
Ol JedTeNnbHOCTH | U1 aHaiM3a 3ajad  NpodeccuoHaIbHON Camocrosi- IPOIIECCOB.
Ha OCHOBE | JESATEIBHOCTH TenbHast paboTta | YCTHBIN onpoc .
TIOJIOYKEHHiA, IIpoaBuHyTHIN (XOpo1110)
3aKOHOB | AA-3omk1Brnaneer CHOCO6HOCTBI8 VHTEpaKTHE- Ot 56-75 6a1;10B
METOIOB p | AHAIM3UPOBATH 3a/a9K HpO(beCCI/IOHaJ'IBHOvI/I HbIe 3AHSTHS Ymeer HCIOJIb30BATh 3HAHUS
06IaCTH JEATEIIBHOCTH HAa OCHOBE IIOJIOJKEHUH, WH)XCHEPHBIX IIPOLIECCOB pu
CCTECTBEHHBIX 3aKOHOB W MeToJoB B  oOjactu pereHnH mpohecCHOHAIBHBIX 3a/1ay.
HayKk 41 | CCTECTBEHHBIX HAYK H MaTeMaTUKH Butcoxuii (oT1Ho)
MATEMATHIH Ot 76-100 6anioB
Baaneer crioco6HOCTBIO UCIIONIB30BATh
3HAHUS MH)KEHEPHBIX IPOLECCOB MpHU
pelieHnr npogecCHOHANIbHBIX 3aJad
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U OKCIUTyaTalldd  COBPEMEHHOTO
TEXHOJIOTHYECKOrO O000pYyHAOBaHUS U
npruOOpOB

[TpodeccrnonanbHbIe KOMITIETEHITUT

OIIK-5

Cnocoben pemiathb

3ala4il  Pa3BUTHUSA
HAayKH, TEXHUKA U
TEXHOJIOTHH B
obnactu
CTaHIApPTH3AIUN U
METPOJIOTHYECKOI0
obecrneueHus c
Y4ETOM
HOPMAaTHUBHO-
IIPaBOBOIO
pEeTryJIHpOBaHUS B
cdepe
VMHTEJUIEKTYyAJIbHON
COOCTBEHHOCTH

N-1onks 3HaeT HANPABIEHUS DPA3BUTHUSA
HAyKd, TEXHUKU U TEXHOJOTMU B
obnacTu CTaHJApPTHU3ALNU u
METPOJIOTHYECKOTO 00eCTIeUeHUs

N-20mk.sYMeer HCII0/Ib30BaTh
HOPMAaTUBHO-TIPABOBOE PETYJIMPOBAHHUE B
chepe WHTEJUIEKTyaIbHON
COOCTBEHHOCTH

NN-3onk-s Bmageer cnoco6HOCTRIO peELIATh
3a/laud  pa3BUTHS HAyKH, TEXHUKU U
TEXHOJIOTHM B 00JaCTH CTaHIapTH3aIlUU
U METPOJIOTUYECKOro olecreueHus ¢
y4ETOM HOPMaTHUBHO-IIPABOBOI'0
peryJIupoBaHUs B chepe
WHTEJUIEKTYallbHOM COOCTBEHHOCTH.

Jlexkuu

JlaGopaTopHbie
3aHSITHS
Camocrosi-
TenbHas paboTa

WNHrepakTus-
HBIE 3aHSATHS

TectupoBanue

KonTponbhas
pabora

VYerHbli onpoc

Iloporosblii
(yaoBJ1eTBOpPUTEIbHBIN)
Ot 30-55 6a/u10B
3HaeT TEXHOJOTUYECKUE MPOIIECCHI
IPOU3BOJACTBA NPOAYKTOB MHUTAHUS
YKUBOTHOTO TTPOUCXOXKICHUS
IIpoaBuHyTHIN (XOpO1I0)
Ot 56-75 6an10B
Ymeer MIPOU3BOUTH
MaTEeMaTUYECKOe MOJICIMPOBAHUE
TEXHOJIOTHYECKH ITPOLIECCOB

Boicokuii (0TJIMYHO)

Ot 76-100 6am10B
Banapneer crocoGHOCTRIO TPOU3BOANUTH
MaTeMaTH4eCKoe MOJICTMPOBAHUE
TEXHOJOTHUYECKUX MIPOLIECCOB
IpOU3BOJACTBA IMPOAYKTOB IIMTAHUA
YKUBOTHOTO TPOUCXOXKACHUS Ha 0aze
CTAaHAAPTHBIX T[MAKETOB MPHUKIAAHBIX
nporpaMM B LEJSX ONTUMHU3ALUU
MPOM3BOJICTBA, Pa3padOTKH HOBBIX
TEXHOJIOTHH W TEXHOJOTHYECKHX
CXeM  TIPOM3BOJACTBA  IPOJYKTOB
TTUTAHUS ’)KUBOTHOTO
IIPOUCXOXKIACHUSA.
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