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1 Hesn v 3a1aum y4eOHOM JUCHMILIHHBI

HCJIL - C(bOpMI/IpOBaTB Y CTYACHTOB 3HAaHHUA O TEXHOJIOTHYCCKUX IIpoHecCax ITHIIEBBIX
MMPOU3BOACTB U allmaparax s UX OCYLICCTBICHUA C YYCTOM TCXHHYCCKUX U SKOJIOTMYCCKHUX
ACIICKTOB, @ TAaKXC€ IPAKTHUYCCKHUC HABBIKKM II0 IIOATIOTOBKE K PCIICHHUIO KAaK KOHKPETHBIX
IMPOU3BOACTBCHHBIX 3aJa4d, TaK U ICPCICKTUBHBLIX BOIIPOCOB, CBA3AHHBIX C pauHOHanmam/Ieﬁ
IMpOoNHECCOB U COBEPIICHCTBOBAHUEM aIlllapaTOB IMUIINCBBIX IIPOU3BOACTB.
33[[3‘11/[ JAUCHUIIJIUHBI.

- q)OpMI/IpOBaHI/Ie 3HAHMI 00 OCHOBHBIX MCXAaHUYCCKHX, THAPOMCXAHUYICCKNUX, TCIIJIOBBIX U
MacCOOOMEHHBIX mponeccax, MpoTCKAIUX B PA3JIMYHBIX IIPOU3BOACTBAX;

- q)OpMI/IpOBaHI/Ie 3HAHUM MO HCIIOJIb30BaHUIO COBPCMCHHBIX MCTOJOB HCCJICAOBAHUA OTHUX
IMponeCCoOB;
- (bOpMI/IpOBaHI/Ie HaBBIKOB o pPCHICHUIO KOHKPCTHBIX MPOU3BOACTBCHHBLIX 3aJdad H

MNEPCIICKTHBHLIX BOIIPOCOB, CBA3dHHBIX C paHHOHaHH3aHHeﬁ IMpoueCCoOB N COBCPIICHCTBOBAHUCM
arrmaparoB IMUIICBBIX IMTPOU3BOACTB.

2 Mecro aucuumanHbl B ctpykrype OIIOIT

Huctunnmua «lIpomeccsl W ammaparbl MUIIEBBIX MPOU3BOJCTB C OCHOBAaMH THJIPABIUKHN
OTHOCHUTCSL K 00s3aTeNbHOW  YacTH AMCUUIUIMH  (peepanbHOTO  TOCYJapCTBEHHOTO
00pa30BaTeNbHOTO CTaHIapTa BHICIIET0 00pa30BaHUs MO HAIMPABICHUIO MOATOTOBKH 15.03.02
TexHOJIOTHYECKNE MAIIMHBI U 00OpyIoBaHHE, NMpodwib MaIWHB U aaparbl MMHIIEBBIX
MPOU3BOJACTB. MHIekc AucuUIIUHBL o yuyebHomy riany: b1.0.22. Jlucuunnuza usyyaercs B
4,5 u 6 cemecTpax.

OcBoenne aucuumiuHbl «IIporecchl U anmaparbl MUIIEBBIX MPOU3BOJCTB C OCHOBAMU
THIPABIMKW» 0a3upyeTcs Ha 3HAHUSAX W YMCHUSX, MOTYYCHHBIX CTYJICHTAMH TMPH WU3YYCHUU
TaKMX OUCHMIUIMH Kak: «MateMmatuka» -b1.0.06, «dusuka» - 51.0.07, «Mexanuka» -51.0.19.

Huctmmumaa  «lIporeccsl W anmmapaTsl MUMIEBBIX MPOU3BOJICTB C OCHOBAMH THIIPABIUKI
aBisieTcs  0a30BOM U1 MOCNEIYIOUIEro  M3y4eHUs JUCHUIUIMH:  «TexHoiormdeckoe
obopynoBanne»—b1.0.21, a Takke sBisgercs 0azoi s 3((HEKTUBHOIO MPOXOXKIECHUS
npakTuK: skcruryataronHo —b2.0.03(I1), rexnonoruueckoit—b2.0.02(I1), npeanuniaioMHo—
b2.B.02 (I1x), nayuHo-uccaemoBareabckoit padotsr 52.B.01(1T).

Obnacmv  npogheccuonanvrou  OeamenvHocmu U cpepbl  MpodecCHOHATHLHON
NeSITEIbHOCTH, B KOTOPBIX BBIYCKHUKH, OCBOMBIINME IporpamMmy OakajnaBpuaTa (namee -
BBIMYCKHHUKH ), MOTYT OCYIIIECTBIATH MPO(ECCHOHANBHYIO ACSITENEHOCTD:

[IpousBoncTBO MamuH U obopynoBanus (B cdepax: ONTHUMM3ALUN CTPYKTYpPBI
IPOM3BOJICTBEHHBIX MPOIIECCOB; pa3pabOTKU IMPOEKTOB IPOMBIIUIEHHBIX IPOLECCOB U
MIPOM3BOJICTB; AKCILUTyaTallMi TEXHOJOTHUECKUX KOMITJIEKCOB MEXaHOCOOPOYHBIX MPOU3BOJICTB;
pa3paboTKN KOHCTPYKTOPCKOM, TEXHOJOTHYECKOM, TEXHHYECKOH TOKYMEHTAlUU KOMIIJIEKCOB
MEXaHOCOOPOYHOTO MPOU3BOJICTBA U MAITHHOCTPOCHUS );

CkBO3HbIE BBl MPO(ECCHOHAIBHON NEATENPHOCTH B MPOMBIIUIEHHOCTH (B cdepax:
TEXHOJIOTUIECKOTO OOECTICYeHHS 3arOTOBUTEIFHOTO MPOW3BOACTBA HA MAIIMHOCTPOUTEIHHBIX
OPEINPHUATHIX; TEXHOJIOTMYECKON TOArOTOBKH TPOU3BOACTBA JeTalled MAIIMHOCTPOCHHUS;
POCKTHPOBAHUS MAIIMHOCTPOUTENFHBIX MPOU3BOJCTB, MX OCHOBHOTO M BCIIOMOTATEIHHOTO
000pyOBaHUs, MUHCTPYMEHTAIBHON TEXHHUKH, TEXHOJIOTMUYECKON OCHACTKH; TPOEKTUPOBAHUS
TPAHCHOPTHBIX CHCTEM MAaIIMHOCTPOUTEIFHBIX IPOWU3BOJCTB; pa3pabOTKH HOPMATHBHO-
TEXHHUYECKOH M TUJIAHOBOM JIOKyMEHTAllUW, CHCTEMbl CTaHAAPTU3AlMU U CepTH(UKAIUY;
pa3paboTKU CpPEACTB M METOJOB HUCHBITAHUH M KOHTPOJS KayecTBa MAaIIMHOCTPOUTEIHHOM
MPOJIYKIIUH).

[TumieBast MPOMBIIIJIEHHOCTh, BKJIIOYasl MPOU3BOJCTBO HAMUTKOB M Tabaka (B cdepe
TEXHOJIOTHIl KOMILJIEKCHOM 1epepadoTKH MSICHOTO M MOJIOYHOTO CHIPhS).



BBITyCKHUKM MOTYT OCYHIECTBIISAITH NMPOGECCHOHANBHYIO JAEATEIBHOCTh B JIPYTUX
obmacTsax npoecCHOHAIBHOM NeATeNbHOCTH U (Wn) cdepax mpodhecCHOHATBLHON AEITeIbHOCTH
OpU  yCJIOBHUM COOTBETCTBHSI YPOBHS UX 0Opa3oBaHMS W IOJYYEHHBIX KOMIIETCHIIUH

TpeOOBaHUAM K KBaTH(UKAMU pabOTHHKA.

Buowi

npogheccUOHANbHOU — OesimelbHOCU.

IIPOU3BOACTBECHHO-TEXHOJIOTUYECKAs,

MPOEKTHO-KOHCTPYKTOPCKAs; HAYYHO-HUCCIICIOBATEIIbCKASL.
Obvexmbl npogheccuonanvHoll desmenvHocmuy. MauHbl U obopynoBaHue (B cdepax:

ONTUMU3ALMU  CTPYKTYpBI

MMPOU3BOJACTBCHHBIX

IPOLIECCOB;  Pa3pabOTKU  MPOEKTOB

IIPOMBIINIJICHHBIX IPOHECCOB KW IIPOU3BOACTB, IJKCILIyaTallMKM TEXHOJOI'MYECKHUX KOMILICKCOB

MEXaHOCOOPOYHBIX
TEXHUYECKON
MAaIIMHOCTPOECHHUS).

MPOU3BOJICTB;
JIOKYMEHTAIU!

TEXHOJIOTHYSCKOH,
MpOU3BOACTBA U

KOHCTPYKTOPCKO,
MEXaHOCOOPOYHOTO

pa3paboTku
KOMILIEKCOB

3 KommnereHumnu ody4awuerocsi, popmupyemsblie B pe3yibTaTe 0CBOCHUS Y4eOHOH

ANCUHUILIMHBI
[Ipouecc wu3ydeHHss AMCUMIUIMHBI HalpaBlieH Ha (OPMUPOBAHUE CIEAYIOUINX
komreteHuit B coorBerctBrr ¢ ®I'OC BO no nanHOMy HanmpaBiIeHHUIO TOATOTOBKHU:
Koa n HaumeHoBaHue .
KOMHeTeHHHﬁ KO)J 1 HAUMEHOBAHUE HHAUKATOPA JOCTHKECHUA KOMIICTCHIINH
OIlK-1 N/I-1 onk-1 3HaeT OCHOBHBIC OHATHUS K METOIbI MATEMATHUYECKOTO
CrniocobeH NPUMEHATH | aHaju3a, OCHOBHBIC 3aKOHBI (U3UKH, (PU3NUECCKHIE CBOCTBA
€CTECTBEHHOHAYYHBIE W | HEOPraHWYECKUX U OPTaHUYECKUX COCAMHEHUN
oOIIenHXeHEepHBIS 3Hanus, | /-2 onk-1 YMeeT ucnoib30BaTh CTAaTUCTUIECKUH ammmapar u
METO/TBI MaTEeMaTUYeCKOTO | TeXHHUYECKHE CpeCTBa Al 00paboTKU SKCTIEPUMEHTAIBHBIX
aHajuM3a W MOJCTUPOBAHUS B | JAaHHBIX, 3aKOHBI PU3UKHU U QU3NUECKUE CBOHCTBA
npodeccuoHaIbHON HEOPraHWYECKUX U OPTaHUYECKUX COCAMHEHHUM IS
JeSTENbHOCTH. peryJIupoBaHus, yIPaBIEHUS U COBEPIIEHCTBOBAHUS
TEXHOJIOTUYECKUX MPOIIECCOB IPUMEHUTENBHO K BEIOpPAHHOM
CIEUAIBHOCTH, TPAMOTHO HHTEPIIPETUPOBATH MOJTyUYECHHBIE
pe3yabTaThl
W-3 onk-1 BriageeT criocoOHOCTHIO TPOBOAUTH aHAIU3
pe3ynbTaToB 00pabOTKHM CTATUCTUYECKUX JAAHHBIX U
($hopMynUpPOBaTh HAa €70 OCHOBE MPAKTHYECKU 3HAYMMBIE BBIBOJIBI
WN/I-4 ornk-1 Bnaneetr HaBbIKaMu ITAHUPOBAHUS CAMOCTOSITEIHHOM
paboTHl M METOIaMU JIAOOPATOPHBIX
UCCIICIOBaHUH,  MeTojaMu  OOOOIIEHHs  PE3yJNbTaToB  IPH
MIPOBEJICHUH TEOPETHUECKUX U IKCIIEPUMEHTAIBHBIX HCCIEOBAHUN
OIIK-7 W-1 onk.7 3HaeT COBPEMEHHBIC IKOJIOIMUECKUE B OE30IMacHbIC
CrniocobeH MPUMEHSATDH | METOABI PAIlMOHATIBHOIO MCIIOJIB30BAHUS CBIPBEBBIX U
COBPEMEHHBIE DSKOJIOTMYHBIE H | DHEPTETUYECKUX PECYPCOB.
Oe3omacHbIe Metoabl | UJI-2 onk-7 YMeeT MIpUMEHSTh METO/IbI PAllMOHAIEHOTO
PaIMOHANIBHOTO HCIOJB30BaHMsl | HCIIOJIB30BAHUS CHIPHEBBIX U SJHEPTETUUYECKHUX PECYPCOB B
CBIPBEBBIX M OHEPreTUYECKUX | MAIIMHOCTPOEHUH
pECYypCOB B MAallIMHOCTPOCHUM. WN-3 onk-7 BnageeT HaBbkaMH palMOHAIBLHOTO HCIHOJIL30BaAHMS
CBIPBEBBIX W JHEPreTHYECKUX PECYpPCOB MPH MPOEKTUPOBAHUH
TEXHOJIOTHYECKOTr0 000y 10BaHUsl MUIIEBOH MPOMBIIUIEHHOCTH

4 CTpyKTypa M coJepkaHue y4eOHOH TUCHUNIMHBI
OO0mast TpyA0eMKOCTh TUCHHUIUTHHBI cocTaBisieT 14 3adeTHbix enunauil — 504 gac.
Pacnipenenenue mo cemectpam oOy4eHUsI:
- 4 cemectp — 5 3auerHbIx enuHAIbL, 180 yacos;
- 5 cemecTp — 4 3a4eTHBIX eAUHUIIBI, 144 JacoB;
- 6 cemectp —5 3aveTHbIX equHUIBI, 180 yacos.




4.1 CTpykTypa 1M CUHILIHHBI

Bcero yacos
N 1o BCcemMy

Bun yuebnoit paboTh umcy Ounas dpopma 3aounas popma

AUCHHUILIMHD
Cemectp 4 5 6 5 6 7
AynuTOpHBIE 179 64 51 64 10 18 12
3aHATHS (BCEro)
B mom uucne:
Jlexumu(JI) 65 32 17 16 4 6 2
IIpakTuueckue 33 - 17 16 2 6 4
sarsaTus(113)
JlaGopaTopHbie 81 32 17 32 4 6 6
pabotei(JIP)
KoHTpons 33 12 12 9 4 4 9
CaMocTosiTeIbHAA 292 104 81 107 166 122 159
paboTa (Bcero)
Bun 3adger, 3aueT| 3adeT | 3adeT | DK3aMEH | 3adeT 3ageT JK3amMeH
MPOMEXKYTOYHOMN 3K3aMEH Kypcosoif Kypcosoit
aTTeCTaI[UK MPOCKT MPOCKT
OO6mas 504 180 144 180 180 144 180
TPYAOEMKOCTb, 4achl
3a4éTHbIE €IUHUIIBI 14 5 4 5 5 4 5

4.2 Conep:kanue pa3iesioB y4eOHOH TUCHMILITUHBI

Pa3nen 1. Beenenue. OcHOBHBIE 3aKOHBI HAYKH O ITpoLieccax U anmaparax. IIpenMer nzydeHus.
I[lenru u 3agaunm kypca. OcHOBHBIE NOHATUS. Krnaccudukanusi OCHOBHBIX — IPOLIECCOB U
anmnaparoB M X XapakrepucThka. OCHOBHBIE 3aKOHBI HAYKH O IPOLECCax M anmnaparax. banaHchl
Maccel W dHepruu. [loHsTue o MoxaenupoBaHuu. Marematudyeckoe M (pU3MYECKOe
MojenupoBaHue. Teopuss monoOus Kak HaydyHas Teopusi  OOOOILIEHHBIX  JaHHBIX
AKCIIEPUMEHTAIbHBIX HccaenoBanuil. Kpurepuun nonoOusi. OnTumuzanusi MpoOLECCOB U
anmnaparos.

Pasznen 2. ['mapaBnuueckue mpouecchl. JuddepeHuanpabie ypaBHEHUsT paBHOBECUST Dumepa.
OCHOBHOM 3aKOH THJPOCTATHKM W ero mnpuMeHeHue. [‘mapoauHamuka. OCHOBHBIE
XapaKTepUCTUKU JIBUKECHUS KHUIKOCTEH. VYpaBHeHue HEpa3pbIBHOCTH MIOTOKA.
Huddepenunansuple  ypaBHeHHMs] JABMKeHUs Oinepa. Juddepennumanbubie  ypaBHEHUs
newkenuss Hasbe-Ctokca. YpaBHenue bepHymnu. Ilonatue o0 sieMEHTapHOM MOTOKE.
CBolCTBa 3JIEMEHTAPHOIO MOTOKA. DJIEMEHTApPHBIA PAcXoJ M €ro OmpeaesieHue. Y paBHEHUE
OanmaHca »SIIEMEHTAPHOTO pacxoja. YpaBHeHHE OajaHca MEXaHHMYECKOW JHepruu s
AIIEMEHTAapHOI0 TMOTOKa HuAeanbHOW >kujnkocTH. TpyOka Iluto. IlomHblii Hamop muist 1€s10TO
noroka. [lepememenue xxuakocteit (Hacocsl). OCHOBHBIE TapaMeTPhl HACOCOB.

Paznen 3. Mexanmueckue mporeccel.  M3menbuenue. IlpumMeHeHMe B THINEBOU
OpOMBIIIIEHHOCTH. Teopus mpouecca. Knaccudukanus crnocoboB W MaluH Ui IpOOJIeHHUS.
Xapakrepructuka MamuH. Pacxon sHeprum Ha usMenpueHue. CoptupoBka. Teopuss cUTOBOrO
aHanmu3a. MeToAsl M MamMHBI Uis copTHpoBKH. KoadduuueHT mone3Horo necTBus mnpu
coptupoBke. OOpaboTka nmaBienueM. OcHOBbI Teopuu. I[Ipomecchl oTxkaTusi, (GopmMoBaHUSA,
npeccoBaHus. MaluHel 1711 00pabOTKU AaBICHUEM, YCTPOUCTBO, IPUHITUIT JEHCTBHUS.

Paznen 4. ['mapomexanudeckue nponecchl. Ocaxknenue. Teopus mpomecca. OcaxaeHue B 1MoJie
IpaBUTALMOHHBIX cui. OmpeneineHue CKOPOCTH OCaXKIEHUS OJMHOYHOM dYacTULBI U B



CTECHEHHBIX YCJIOBHUSX. Y CTPONCTBO U pacdeT OTCTOMHUKOB. Oca)KJeHUE B MOJIE IIEHTPOOSKHBIX
CHUJL CenapupoBanue. Ha3znauenue u  CymiHOCTh Mpoiiecca. Teopusi cemapupoBaHUs,
OCHOBHBIE TEOPETHUYECKHUE IOJIOKEHUS, BBHITEKAIOIINE U3 HEE, UX IMPAKTUYECKOE IMPUMEHEHUE.
VYerpoiictBO M pacyer cenaparopos. IM'mapoavHamuka JBUXKEHUS SKUJKOCTH yepe3
HEMOJIBUYKHBIE 36pPHUCTBIC CIIOM.  XapaKTEpUCTUKA 3epHUCTHIX clloeB. Teopus GpuibTpoBaHus
MOJ JEHCTBUEM INEepernaja IaBICHUM. MeMOpaHHBIE MPOIECCHl M MX MECTO B MOJIOYHOM
MIPOMBIIUICHHOCTH. Y IbTpaduiabTpalus, 0OOpaTHbII 0CMOC, MUKPOPHUIIbTpALIHSL.

['uapoauHamMuka MpoOIECCOB B3aUMOACHCTBUS Tra3a (mapa), >KUJIKOCTHM M CBHIMYYUX Tel.
IlceBnooxmxxenue. Teopus npouecca. Pexxum BuTanus u ynoca. [Ipumenenue 3Tux npoueccos B

MOJIOYHOW TIPOMBILICHHOCTH. [Ipumenenne mnporecca B MHUILIEBOM MPOMBIIUIEHHOCTH.
Mexannueckoe nepemMenirBanue. PacyeT MOIIHOCTH Ha NepeMelnuBaHue. THUMbl MEIIAJIOK U UX
YCTPOMCTBO.

Pazgen 5.TemnoBsle mpoueccsl. OOmas XapakTepUCTHKA TEIJIOBBIX IMPOLECCOB, UX POJIb B
MUIIEBON MPOMBIIIEHHOCTU. banmaHchl sHEprum g TEemI000MEHHbIX mporeccoB. CrocoObl
nepeJayd TeIUla M UX XapaKTepUCTHKa. MexaHu3M IepeHoca TeIula TEIUIONPOBOAHOCTBIO,
KOHBEKUUEW, U3TyYCHUEM.
TennoBoe nopobue. Kpurepun TtemnoBoro nopodus. Mx IIPUMEHEHUE B IPAKTHYECKHUX
pacuerax. OCHOBHOE ypaBHEHHE TEIUIONEPEIAyH. IIpuMeHeHre OCHOBHOI'O ypaBHEHMS
TeIUIoNepelaun JUlsl pacyera TelmIooOMeHHOW ammapaTypbl. KOHCTpyKLMsS OCHOBHBIX BHJIOB
TEIJIO0OOMEHHOW anmnaparypbl, TPUMEHSEMON B MUIIEBOM MPOMBIIIICHHOCTH. XapaKTePUCTUKA
OCHOBHBIX TEIJIOHOCUTENEH, UX CcpaBHUTENIbHAsA oueHka. KonaeHcanusa. Pu3nyecKue OCHOBBI
npornecca. Kiiaccupukanust KOHISHCATOPOB, MX YCTPOMCTBO, pacyerT.
Bemmapusanue. Ha3Hauenue um IpUMEHEHHME B IUINEBOM IMPOMBIIIIEHHOCTH. Teopernueckue
OCHOBBI BbIIIaPUBAHMUSI. Tunsl BeIMapeHHBIX annapaToB. Bakyym-BbllapHble anmapartbl ¢
€CTECTBEHHONM M IPUHYAUTEIBHOW LUPKyJsALMed. DBpllapuBaHue B TOHKOM IUICHKE.
MartepuanbHblii U TerIoBol Oananc. TemneparypHble IOTEPH, UX BUABI U onpenenenue. Pacyer
MOBEPXHOCTU  Harpesa. CymHoCTh MHOTOKpaTHOro BbimapuBaHus. OmnpezneneHue
ONTHUMAJIBHOIO YMCJIAa KOPIyCOB. BBbIapHO ammapar ¢ TEIUIOBBIM HAaCOCOM. [Tyt
MHTEHCU(UKAIIMH BBIMAPHBIX alllapaToB.
Pa3znen 6. MaccooOmeHHBIe Tiporiecchl. O0Imue CBEACHUS O MacCOOOMEHHBIX mpoIieccax.
Mexanusmbl nepeHoca Maccbl. MoJekynsipHas U KOHBEKTHBHas TudQy3us. [TonoGue
TETJIOBBIX 1 MaCCOOOMEHHBIX MpolieccoB. Maccorepeaaya. JIBrxKyIas cuiia mporecca.
Pextugukarnus. CymHocTts nponecca. OCHOBHBIE 3aKOHBI. ANIapaThl Ul OCYIECTBICHUS
MIPOLIECCOB M MX pacdeT. DKcTpakuus. CymHOCTb nporecca. DKCTPAKIMS U3 KUAKUX U TBEPIBIX
Ten. Macconepenaya npu 3KCTpakiyi. KOHCTpyKIHs U pacyeT 3KCTPaKTOPOB.

Cymika. @usnyeckue OCHOBHI npoiiecca. Dopmbl CBSI3U Biaru ¢ MatepuanoM. [lapamerpsl
BJI&YKHOT'O BO3/lyXa M OINpENeIeHNue UX € MOMOIIbIO 1 —X Auarpammbl. M300paxeHne npoueccoB
HarpeBa, OXJIaXKJEHUs, CMEIICHNUs U CYIIKH Ha 1 — X Juarpamme. MatepuanbHbId U TEIJIOBOU
OayaHChl CYIIKH. Copbuus u necopbuus Biaarn. Kuneruka cymku. Kpusble cymku u
CKOpOCTH CymKH. OCHOBHBIE THIIBI CYIIMJIBHBIX YCTAHOBOK. TE€XHUKO-3KOHOMHYECKASI OLEHKA
CYUIMJIOK U OOJIACTH UX IPUMEHEHHSL.

Kpucrammmzanus un pactBopenune. HaszHaueHue M CyIIHOCTh NIpOLECCOB. MaTepualbHBIA U
TEIUIOBOM OanaHChl. Aapatsl Uil KPUCTATU3AMH U PACTBOPEHUS, X KOHCTPYKIUS U pacyer.

4.3 Pazjenbl y4eOHOI AUCHUNIMHBI U BU/I 3aHATHI

No HaumenoBanue paznesnos [Ipaktuaeckue | JlabopaTopHbie
TLI1. y4ueOHOM ,Z[I/ICI_II/II)HHJ:IHBI Tlexcin pSaH}ITI/I}I pEIL)GOTEI CPC | Kowtpom | Beero
4 cemectp
Beenenue. OcCHOBHBIC
1 | 3aKOHBI HAyKH O MpolEeccax 2 - - 4 - 6
U anmnaparax




o | Twapasmuucckue 30 - 32 100 12 174
MIPOIIECCHIL.
Bcezo 4 cemecmp 32 32 104 12 180
5 cemectp
3 MexaHHIeCKHEe TPOIECCh 2 - - 6 - 8
4 T'uapomexanuyeckue 15 17 17 75 12 136
MPOIIECCHI
Bceeo 5 cemecmp 17 17 17 81 12 144
6 cemecTp
5 Tennosble IPOLECCHI 8 8 20 67 5 108
6 MaccooOMeHHbIE 3 3 12 40 4 79
MIPOIIECCH
Bcezo 6 cemecmp 16 16 32 107 9 180
Hmoeo no kypcy 65 33 81 292 33 504
5.Martpuna ¢popMrupoBaAHUSA KOMIIETEHIUI M0 TUCHUIJIMHE
npodec- npodec-
Ne S CHOHAJIbHBIE CHOHAJIbHBIE Ob1ree
ILII. ’ KOMIIETEHLIUH KOMTIETCHITHH KoJdecTso.
OIIK-1 OIIK-7 KOMIICTCHIINU
1 | BBenenue. OCHOBHBIE 3aKOHBI + - 1
HayKH O Ipolieccax M anmnaparax
2 | l'mppaBnuyueckue mpoIeccsl + - 1
3 | MexaHu4YecKHe MpOoIECChI + + 2
4 | I'mppomexaHUYECKHE MPOLIECCHI + + 2
5 | TenyoBble MpoILIECCHI + + 2
6 | MaccooOMEHHBIE MPOIECCHI + + 2

6. O0pa3oBaTeIbHbIE TEXHOJIOTHH

O6nem vacoB Bcero 504 gacos, B T.4. JeKIuM 65 dacoB, mabopaTopHbIe padOTH 65 9acos,
MpakTU4ecKue 3aHATus — 49 yacos.

OO6pa3zoBaTenbHbIC
TpPaJULIMOHHBIE TEXHOJOTHH (JIEKIIMH, TaOOpaTOpHbIE 3aHSITHS,

TCXHOJIOTHH, HCIIOJIb3yCMbIC npu HN3YUYCHUU

HalmuCaHuec

U CIUIUINHEI:
KOHTPOJIBHBIX

pabot, paboTa B MaJIbIX TPYTIAaX); UHTEPAKTHUBHBIC (MIpeACTaBiIeHBI B Tabnuie). O0beM 3aHATHIA
B MHTEPaKTUBHOH popme cocTaBisier 23% OT ayAUTOPHBIX 3aHIATUH.

Tab6muna

- AKTUBHBIE H HUHTCPAKTUBHLIC O6pa3OBaTGJ'IBHBIC TCXHOJIOTHUH, HCIHOJIb3YCMLBIC B
AYJJUTOPHBIX 3aHATUAX

Cemectp | Bug Hcnonb3yemsle UHTEPAKTHBHbIE obpa3zoBarensubie | Konmnyect
3aHATHS | TEXHOJIOTUH BO 4acoB
(JI, JIP)
4 JI [TpobneMHas nekus Ha TEMY: 2
«CpaBHHTENBPHAS ~ OLIEHKA  MEMOpaHHBIX  CIIOCOOOB
KOHIICHTPUPOBAHUSI BTOPHUYHOTO MOJIOYHOTO CHIPHS»
5 J [IpobnemHas neKkuus Ha TEMY: 2
«HanodunbTpamms npu  TepepadoTKe BTOPHUYHOTO
MOJIOYHOTO CHIPhSI»
JI [IpobneMHas nekus Ha TEMY: 4
5 «BnusiHME  KOMIIOHEHTOB  MOJIOYHOTO  CBIphS  Ha
KPUCTAJUTM3AIMIO JIAKTO3bl B TPOM3BOJICTBE CTYIICHHBIX




MOJIOYHBIX KOHCCPBOB C CaXapom»

Jlexkuusi BU3yaln3alus Ha Ttemy: «KoHcTpykiuu
TEII00OMEHHBIX aNlapaToB M UX CPABHUTEIbHAS OI[CHKA

I13

I'pynnoBas pabora Ha Temy «CpaBHUTENbHAs OICHKA
Pa3IMYHBIX CIOCOOOB pa3ielieHus] HEOJTHOPOIHBIX CUCTEM)

I13

I'pynnoBas pabora Ha Temy «CpaBHUTENbHAs OICHKA
Pa3NUYHBIX COCOOOB CYIIKM M KOHCTPYKIIMHA almmapaToBy

JIP

AHamu3  KOHKPETHBIX CHTyammi (case-study) Twuma
cuTyauus-wunoctpauuss Ha temy:  «HeszaBucumocth
MPOU3BOAUTEILHOCTH OTCTaMBaHUS OT BBICOTHI
OTCTOMHHKA

I13

AHanu3 KOHKpPETHBIX cHTyaiumii  (case-study) tuma
cuTyauus-npodiema Ha TeMy «TpynHocTu ornpeneneHus
kod¢hduleHTa TEMI00TAaYd M3 OCHOBHOIO YypaBHEHUS
TEIJI00T 1AM

JIP

AHamu3  KOHKPETHBIX cHTyamuid  (case-study) Twuma
cuTyanus - oleHka Ha TeMmy «OO0OCHOBaHHE ONTHMAIbHON
CKOPOCTH JIBIXKCHHS TEIUIOHOCHUTENSI B 3aKPBITHIX KaHAIaX
TETJIOOOMEHHBIX aIapaToOBy

JIP

JlenoBass urpa Ha Temy «OpraHuzanuss M IPOBEJICHUE
mporecca  CryHmleHHs M CYHIKM Ha  MOJOYHOM
HPEANPUSTHI

Hroro:

40

7. YueOHO-MeTOANUYECKOEe o0eclieYeHrne CAMOCTOSATeIbHON PadoThl cTy1eHTOB. OLeHOYHbIe
CPeACTBA /Il TEKYILIero KOHTPOJIS yCIeBAeMOCTH, IIPOMEKYTOYHOM aTTecTalllH 110

HTOTraM 0CBOCHUSA JTUCHUIIJIMHDBI

7.1 Buabl caMOCTOATEIBHOH Pad0Thl, MOPAIOK UX BBINOJHECHHA M KOHTPOJISI

Ne i/m Pasnen (rema) Buaer CPC Hopsaok Bpimonnenuss CPC Meron
JUCHHUILIMHDI KOHTPOJIA

1 BBenenue. IloaroroBka K Pabora c JIEKUUOHHBIM | YCTHBIN OIIPOC
OcCHOBHEBIC TECTUPOBAHUIO, | MAaTepUAIIOM, OCHOBHOH u
3aKOHBI HAYKH O JIOTIOJTHUTEIIbHOU JIUTEpaTypou,
nporueccax 151 WHTEPHET-PECYpCaMu
anmnaparax

2 I'uppaBnuuecku| [logroroska x JIP| Pabora C JIEKIMOHHBIM | Y CTHBIN OMPOC
€ IIPOLECCHI MaTepHaIOM, OCHOBHOH u

JOTIOJTHUTEBHOU JIUTEPATYPOH,
WHTEPHET-PECYPCAMH, TOATOTOBKA
ortdera 1o JIP

3 Mexannyecku | IloaroroBka x | PaGota C JEeKUMOHHBIM | TecTupoBaHue,
€ IIPOLECCHI TECTUPOBAHUIO | MAaTEpUAIIOM, OCHOBHOM U | YCTHBIHN OIpOC

JOTIOJIHUTEIBbHOU JIUTEPATYPOH,
WHTEPHET-PECYPCAMH,

4 I'mppomexanum | [logroroBka k | Pabora C JIEKITMOHHBIM | Y CTHBIN
YECKHE JIP, moaroroBka | Matepuaiom, OCHOBHOM U | OIpoc,
MPOLECCHI K TECTUPOBAHUIO | JOMOJHUTEIHHOMN JIUTEPaTypoOu, | MUCbMEHHBIN

WHTEPHET-PECYPCAMH, MOATOTOBKA | KOHTPOJIb,
otueta no JIP TECTUPOBAHUE




5) TermoBbie [MoaroroBka k | PaGota c JEKUUOHHBIM | Y CTHBIN
IIPOLIECCHI JIP, moaroTtoBka | MaTepuaioM, OCHOBHOM U | ompoc,
K TECTUPOBAHHUIO | JOMOJHUTEIBHOU JIUTEPATYPOU, | TUCBMEHHBIN
MHTEpHET-pecypcamMu, MOJArOTOBKA | KOHTPOJIb,
oruera 110 JIP TECTUPOBAHUE
6 Maccooomenn | Ilogroroska k | Pabora C JIEKIIMOHHBIM | Y CTHEBIN
pie mpoueccel | JIP, moAroroBka | MmaTepuaiom, OCHOBHOM U | OIpoc,
K TECTUPOBAHHUIO | JOMOJHUTEIBHOU JIUTEPATYPOU, | TUCHMEHHBIN
HHTEPHET-PECYPCAMH, MOATOTOBKA | KOHTPOJIb,
otyeta 1o JIP TECTUPOBAHUE
Nroroseii [MoaroroBka k | Pabota c JIEKIIMOHHBIM | DK3aMEeH
KOHTpPOJIb 3K3aMEHY MarepuaioM, OCHOBHOM u
JOTIOJIHUTEIBbHOU JIUTEPATYPOH,
HMHTEpHET-pecypcaMu

7.2 KoHTpOJIbHBIE BONIPOCHI /IJIsl CAMONIPOBEPKH

Paznennl
paboueit
[lepeueHb BOPOCOB ISl CAMOCTOSITENIBHOIO U3YUEHHUS
porpaMm
Bl
Pa3znen 1. | 1.Kakue ocHOBHBIE 3aKOHBI HAYKU MOJIOKEHBI B OCHOBY U3YYE€HUS TUCIUILTNHBI?
Brenenue. | 2.Yrto Takoe Teopus noaodus?
3.Kakue npuMeHsOTCs METO/Ibl MOIEIUPOBaHUs?
4. Kakue BUIbI TO00US pa3nnyaroT?
5.YTo Ha3BIBAIOT KPUTEPHEM MTOAO00US?
6.Kakue criocoObl ory4eHus: KpUTEPUEB T101001s 3HaeTe?
7.4T0 MON0XKEHO B OCHOBY METO/A aHAIN3a Pa3MEPHOCTEN?
8.Kax dhopmynupyercs neppasi reopema mo100msi?
9.Kpurepun onTuMH3aLyHu.
Paznen 2. | 1.Ilonyuute nuddepeHmansubie ypaBHeHUS paBHOBecHs Ditnepa.
I'unpasnu | 2.B yeM 3axiirouaeTcsi OCHOBHOM 3aKOH MMIPOCTATUKU?
YEeCKUe 3. [IpuBenuTe mpuMepsl TPUMEHEHUSI OCHOBHOT'O 3aKOHA TMAPOCTATHUKH.
npoueccel | 4.Iloayunte ypaBHEHHE HEPA3PHIBHOCTH MOTOKA.
5.KakoBo nmpakTuyeckoe NpuMEHEHUE: YPaBHEHUS HEPA3PBIBHOCTU MMOTOKA?
6.[Tonyuure quddepeHnraibHble ypaBHEHUS ABIKEHUS Diiiepa.
7. 3anmumute  auddepeHnnanbHble ypaBHeHus — aBmwkeHuss — HaBbe-CTokca.
8.YpaBHeHue bepHyiun u ero npuMeHeHne Ha MPaKTUKE.
9. Kax ompenenstorcst pacxo/1 ¥ MOJHBINA Hanop B TpyOonposoze?
10. KakoBo ycTpoiicTBo 1 Ha3HadeHue Tpyoku [Tuto?
11.Ilepeuniciute  OCHOBHBIE  KOHCTPYKLIMH  HAacOCOB  IPUMEHSEMBIX B
TUIPABIMYECKUX MalllnHAX
12.IlepeuniciuTe OCHOBHBIE NAPAMETPBI HACOCOB.
Pa3znen 3. | O6padoTKka MPOAYKTOB JAaBJIEHUEM
Mexanuue | 1.Kakue mapameTpsl BIUSIOT Ha BBIXO/ XKHUAKOTO MPOIYKTA MPU OTKUME U KaKUe
CKHE anmnapathl IPUMEHSIOT JJISl peajn3aluy 3TOro Inpoiecca ?
npoueccel | 2. Kakue 3ak0HBI HCIIONB3YIOTCS AJIs OMMCAHUS 3TOTO ITpolecca?

3. B uém 3akmrouaeTcs ¢pusmdeckas CynHoCTh mporecca npu GopMoBaHUU MyTEM
IITaMIIOBaHHA?

4. OnumuTe KOHCTPYKIIMIO MPUMEHIEMBIX B MTUIIEBON MTPOMBIITUICHHOCTH
MIPECCOB.




5./11s Kakux Lened IpUMEHSI0TCS: IIPECCOBAHNE, IITAMIIOBAHUE U OTXKUM B
MUIIEBON TPOMBIIUIEHHOCTH?
HN3menbyenne (apodiieHue)

6.Ha xaxue BUJbI IOJpa3esieTcsl U3MEIbUeHHE B 3aBUCUMOCTH OT Ha4yaJbHbIX U
KOHEUYHBIX Pa3MepOB KyCKOB?
7.Kak paccuuThIBarOTCA 3aTpaThl SHEPIUU Ha JpodaeHue?
8.XapakTepnu3oBaTh OCHOBHBIE THIIbI JPOOUIIOK: IIEKOBbIE, KOHYCHBIE,
MOJIOTKOBBIE, BaJIbI[OBbIE, IIIAPOBbIE MEJIbHUIIb], BUOpALlMOHHbIE MeJIbHUILBL. KakoB
WX IPUHIUN JeHCTBUSA?
Knaccupukauus u COpPTUPOBKA 3ePHUCTHIX MATEPHAJIOB

9.Kakue ciocoOb! K1accu(puKauy MPUMEHSIOTCS B MUIIIEBON
IPOMBIIIJIEHHOCTH ?

10. Ha uem ocHoBaHa kiaccuukanus rpoxodennemM? KakoBo ycTpoiicTBO
rpoxora?

11. B ueM 3axirouaeTcsi CylIHOCTb CUTOBOI'O aHAJINU3a?

12. KakoB xapakTep ABUKEHUS YaCTHUIl HA CUTE?

13.Kak ouenuBaercsi 9 PpeKTHBHOCTb COPTHPOBKH?

Pa3zneua 4.

I'mppomex
aHWYECKH
e
MPOLECCHI

OrcranuBanue
1 Kakwue cuibl JeMCTBYIOT Ha TBEPYIO YaCTUILy TP €€ IBUKEHUU B
IPaBUTALlMOHHOM I10JI€ B )KHJKOM cpene?
2 Kak paccuuThIBaeTCS CKOPOCTh OCAXKICHUS TBEPION OAMHOTHON CHEPHISCKOM
4acTULBI B )KUIKOH cpene?
3 Ot xakux napaMeTpoB 3aBUCUT KOAP(PUIUEHT COIPOTUBIEHUS CPENIbI?
4 Ilpu KakoM pexxuMe M IoueMy Ipolecc OTCTauBaHUs TBEPABIX YaCTHUI] Hauboee
s ¢exTuBen?
5 . Kakue kpuTepuu ruipoMexaHuuecKoro Mo 1001l OMUCHIBAIOT MPOLIECC
OTCTauBaHUA?
6 Kaxk yuntbiBaercs Hec(hepHMUHOCTh YACTHUIl U MaCCOBOCTH ITpolecca
OTCTauBaHUA?
7 Kakue KOHCTpYKIIMH anmnaparoB UCIOIb3YKOTCS I OTCTauBaHUsA?
8 Kakue ypaBHEHUs JeKaT B OCHOBE pacy€éTra OTCTOMHUKA?
9 Kaxkue crioco6b! MHTEHCH(PUKALUU Mpoliecca MPUMEHSIOTCS PU OTCTauBaHUM?
HenTpupyrupopanue

11 KakoBa CymHOCTb U Ha3HaYeHHE Tpoliecca HeHTpUuyrupoBaHus?
12 Tlon melicTBHMEM KaKMX CUJI HaXOAMUTCs TBEPAAs yacTulla B bapabane
ueHTpudyru?
13 Kak paccuuThIBaeTcsi CKOPOCTh paziesieH s TBEPI0M 0OIMHOYHOM ceprueckoi
yacTHUIlel B 6apabane nieHTpudyru?
14 C nmoMoIipo Kakoro KpUuTepust paccunThiBaeTcst 3 (HeKTUBHOCTh
neHTpudyrupoBanus?
15 Kakoii pexum neHTpudyrupoanus Haubosee 3ppeKTUBeH?
16 Kakue KOHCTpyKUUHU HEeHTPUYT TPUMEHSIOTCS B MUILIEBOM
IIPOMBIIIIIEHHOCTH?
17 Kaxk paccuntpiBaroTcsi OTCTOMHBIE TIEHTPUPYTH?

Cenapuposanue
18 KakoBo Ha3Ha4eHHUE U CYIIHOCTH MPOIecca CemapupOBaHus?
19 Tlon meficTBHMEM KaKMX CHUJI HAaXOAMTCS YacTHIA ((KUPOBOM IIAPHK) B
MEXXTapEJIOYHOM IPOCTPAHCTBE cenaparopa’?
20 KakoBa TpaeKTOpHsl IBUKEHUS )KUPOBOTO LIapuKa (TBEPIOM YaCTUILIbI) B
Oapabane cemnapartopa?
21 Kakue napaMmeTpsl U Kak BIUSIOT HA IPOM3BOAUTEIBHOCTD cenapaTopa’?
22 Kakue HeTOCTaTKU UMEET dJIEMEHTapHask TEOpUs CcenapupoBaHUs M KaK OHU




YCTPaHAIOTCA 32 CYET TMAPOMEXAHUUECKON TEOPUU?

23 Kak pexxuM ABUKECHUS BIUSIET Ha pa3JieJIieHUE NPU CENapupOBaHUM?

24 KakoBO yCTpOHCTBO U MPUHIUI pabOThI CENApaTOPOB: CIMBKOOTACIUTEINS U

MOJIOKOOYUCTHUTEIISA?

25 Kakue KOHCTPYKTHUBHBIE 0OCOOCHHOCTH OTJIMYAIOT CETapaTopbl

CIIMBKOOTAEIIUTENIN U MOJIOKOOYUCTUTEIH ?

26 . Kak paccunTsiBaeTcsl pacxo/l MOIIHOCTH Ha cenapupoBaHue?
I'mapoamHaMuka ABHKEHHS KUAKOCTH Yepe3 HeloABHKHbIE 3ePHUCTBIE

cJIou

27 KakuMu napameTpamu XapaKTepUu3yHTCs MOHO U MTOJIMIUCIIEPCHBIE 3€PHUCTBIE

cioun?

28 KaxoBbI yCI0BHS CyIIECTBOBAHUS HEMOJABUKHOTO 3€PHUCTOTO CJI0s1?

29 KakoBa CBsI3b MEXKIY (PUKTHBHOU U JICUCTBUTEIIHBHON CKOPOCTSIMH JIBHIKCHUS

SKAOKOCTHU?

30 Kak paccunThIBaeTcs THIPaBIMYECKOE COMTPOTHUBICHUE HEMOIBUKHOTO

3€pHUCTOTO €057

31 . Kak paccuntbiBaeTcsi KOOQQPUIUEHT THAPABINICSCKOTO COMPOTUBIICHUS ?

32 Kaxkue annapatsl pab0OTarOT C HEMOABHKHBIM 3€pHUCTBIM CI10eM?

IlceBnoo:xuxeHnune

33 Kaxkne TexHomornueckue npoueccel NpOTEKAOT B PEKUME
IICEBIO0KHUKEHUSA?
34 .Kax nocturaercs pexum nceB1o0KuKeHUs ?

35.Kak paccuuThiBaeTcs rUAPABINYECKOE COMTPOTUBICHHUE IICEBI00KUKEHHOTO
cinos?
36 Kak n3MeHAI0TCS XapaKTEepUCTHKHU 3€PHUCTOTO CJIOSI B IIpoliecce
TICEBIOOKIKEHUS?
37 Kak paccunThIBaeTCsl CKOPOCTh Hayajla ¥ KOHIIA IICEBJO0KKEHNA?
38 UTto xapakTepu3yeT YUCIIO TCEBA00KIHKCHUS ?
39 Kakumu JOCTOMHCTBaMH M HEAOCTATKaMU 00JIaAaeT MCEeBJO0KUKEHHBIN CI10i?
40 Kakue KOHCTPYKIIMH allapaToB C CEBI00KMKEHHBIM CIIOEM MTPUMEHSIIOTCS B
MUIIEBON TPOMBIILIIIEHHOCTH?
41 Kakoii pe’xuM Ha3bIBalOT PEXUMOM ITHEBMOTpaHCHIOpTa?

DuIbTPOBAHUE MO ACHCTBHEM Nepenaaa JaBJIeHus
42 KakoBbl Ha3HaueHWe U CYIIHOCTH TIpoiiecca?
43 KakoBa nBrxy1ias cuiia nporecca GuiIbTpoBaHus?
N3 xakoro ypaBHEHHUS U KaK MOXKET OBITh MOJy4eHO auQdepeHIuaibrHoe
ypaBHeHue ¢puiabTpoBaHusa? Kakue mapaMeTpsl BIUSIOT HA CKOPOCTh
¢bunbTpoBaHU?

44 Kak paccunTtbsIBaeTCs MPOIOIIKUTENBHOCTB 3TOTO Ipolecca’?

45 Kak onpenensiroTcst KOHCTaHTBI B YpaBHEHUH (DUIHTPOBAHUS?

46 Kakne KoHCTpYKLIMHU (QUIBTPOB MPUMEHSIOTCS B MUIIEBOM

IIPOMBIIUIEHHOCTH?

47 Kakue ciocoObl HHTEHCHUpUKAIMK Tpoliecca (PUIbTPOBAHUS U3BECTHBI?
OOpaTtHBbIil 0CMOC, HAHO- M YJIbTPAQUIbTPALUA

48 KakoBo HazHaueHue nporueccoB? B uém 0OIHOCTS UX MPOTEKAHUS U

KaKOBBI UX OCOOEHHOCTH?

49 Kakoe siBlieHMe J€KUT B OCHOBE pa3zieNIeHHsI ¢ TOMOIIbI0 MEMOpPaH U YTO

SBJISICTCS IBUKYIIEH CUII0i miporiecca?

50 KakoB MexaHu3M pa3zzeneHus Ha MOTyIpoHULIaeMoi MeMOpaHe?

51 Kakumu cBoiicTBamMu J0HKHBI 0051a1aTh MeMOpanbl? Kakne MeMOpaHsbI

UCIIOJIb3YIOTCS B IIpoleccax?
52 Kakne ocHOBHBIE KOHCTPYKIIMM MEMOpPAHHBIX alapaToB MPUMEHSIIOTCS B




MUIIEBOM IPOMBIIITIEHHOCTH? B uéMm 3akimtoyaercs pacuér 3TUX anmnapaToB?
MexaHuuyeckoe mnepeMemidBaHue B KUIAKOH cpeje

53 JlaTh 001IIyI0 XapaKTEPUCTUKY OCHOBHBIX CIIOCOOOB TIEpEeMEIIHBAHMS:
MEXaHUYECKOT0, THEBMATUYECKOTO, HIUPKYJIALUOHHOTO U IOTOYHOT0?

54 Kakue ocHOBHBIE KOHCTPYKIIMM MEXaHUUYECKUX MEIIATIOK UCIOJIb3YIOTCS B
MUIIEBON TPOMBIILICHHOCTH? J[aTh UX CPAaBHUTEJIBHYIO OLICHKY?

55 Hcnonw3ys n-TeopeMy NOTYyUYUTh KPUTEPUU ISl ONUCAHUS TTpoIecca
MEXaHUYECKOTO MepEeMEIINBAHUS?

56 Kaxk paccuntsiBaercst sHEprusi Ha MEXaHMYECKOE IepeMelInBaHme?

57 [Touemy npu TypOyJIEHTHOM peXHME pacxoayemasi JHeprusi He 3aBUCHUT OT

BSI3KOCTHU MEPEMEITMBAEMOMN KUIAKOCTH?
Pa3jesieHnne ra3oBbIX HEOJTHOPOIAHBIX CHCTEM

58 KakoBa cpaBHuTEIbHAS 3P HEKTUBHOCT PA3TMYHBIX METOAOB OUMCTKH
ra30BBIX cUCTEM?

59 Kak oniennBaetcst 3¢()eKTUBHOCTH OYHCTKU?

60 B 4ém 3akiouaeTcs rpaBUTallMOHHAs OYUCTKA?

61 B kakux anmaparax ¥ Kak OCYIIECTBIISICTCS MHEPIIUOHHAS U

neHTpoOexHas ourctka? B uém 3akirogaeTcst JOCTOMHCTBO
HEHTPOOCIKHONOUNTCKH ?

62 OT Kakux mapaMeTpoB 3aBUCUT MOKpas OUUCTKA?
63 B kakux ¢puipTpax oCyIIeCTBIISETCS] OUUCTKA ra30B?

Pazgea 5. OcHOBHBIE 3aKOHBI TeIIoNepeaaYn

Terossie | 1 KakoBbl MexaHu3Mbl niepenoca Teria?

nponeccel | Kakoif MexaHu3M nepeHoca Teruia XapakTepeH i TBEPABIX Te1?
2 Kakoii 3axon onmceiBaeT nporecc? Kakoii pusnueckuil CMbICT UMEET
KOA(UIIUEHT TETJIONPOBOIHOCTH?
3 N3 xakoro ypaBHEHMsI MOKET OBITh MTOJIy4Y€H 3aKOH ONMCHIBAOLINI
TEIIONPOBOAHOCTD TUIOCKOM CTEHKH ITPU YCTAHOBUBIIUMCS TEILUIOBOM PEKUME?
4 B uém 3akitouaercs CymHOCTb epeHoca Teria KOHBEKIUen?
5 Kaxoe ypaBHEeHHE ONUCHIBAET NPOLIECC TETUIOOTAAYN?
6 KaxoB guznueckuii cMbici KoahULIMeHTa TeI00TAaun?
7 Kakue kpurepuu TemnaoBoro noao0us UCIONIb3yIOTCS B pacuére
TETJIO0OOMEHHBIX anmapaToB?
8 UYeM ormpeensieTcsi KOHKPETHBIM BUJ] KpUTEPUAIbHBIX YPaBHEHUH?
9 B uém 3akmroyaercs CyIHOCTb IEPEHOCA TEIIA U3ITyUYEHUEM?
10 Kaxko#t mporecc Ha3bIBarOT TEIUIONEPEAAYEH U KAKUM 3aKOHOM OH
onuceiBaercs? KakoB ¢puzndeckuii cMbIc KodpuireHTa Teronepeiaun’?
11 Kakas cBsi3b cymecTByeT Mexay KodpduimeHTaMu Tersionepeiadu u
TEII00TAaYM?
12 [Touemy B pacuérax TEIUIOBBIX MPOIECCOB UCIOIB3YETCS CPEAHUN
TEMIIepaTypHBI HANOP U KaK U OH BBIYHUCISETCS?
13 Kakue cxembl IBHKEHHS TEIJIOHOCUTENEN cymecTByroT? Kakue
TpeOOBaHUS MPEABABISAIOT K TEIUIOHOCUTEISIM U XJIaJOHOCUTENSIM?
14 Kaxue koHCTpyKIMH TEMI000MEHHBIX allapaToB MPUMEHSIOTCS B
MUIIEBON TPOMBIIITIEHHOCTH?
15 Kakue TennooOMeHHUKH 110 IPUHIUITY JEHCTBUS OTHOCSTCS K
CMECHUTEIIBHBIM U KaKUE K IOBEPXHOCTHBIM?
16 Kakue nocTonHCTBa M HEIOCTATKHA UMEIOT KOKYXOTPyOHBIC
TETII00OMEHHUKN ?
17 B kakux ciayuyasx mpuMEHSIOT TeINIOOOMEHHUKH THIA “TpyOa B Tpyoe™?
18 Kak ycTtpoeH cnivpanbHbIii TETOOOMEHHUK?

19 KakoBbl 0COOCHHOCTH TeIIONIEpe1ay B TUIACTHHYATOM




TEII000MeHHUKE?

20 UeMm pa3indaroTcs KOHCTPYKTHBHBIN M IIOBEPOYHBIN pacyETh
TEMI0O00MEHHUKOB?
21 Kakwue crmocoObl HHTEHCU(BHUKALIMY TIPOoIecca Teronepeaadd BO3MOKHBI B

TEeroOOMEHHBIX anmnaparax?
Harpes u oxsaxaenue

22 Kakue meTopl HarpeBa v OXJIaKACHUS IPUMEHSIOT B TTHIIEBOM
MPOMBIIIIIEHHOCTH ?
23 W3 kakoro ypaBHEHUS ONPEICISIOT PACXO0/Ibl TEIUIOHOCUTES UITH
XJIaJOHOCUTENA?

Konaencauus
24 KaxkoBa ¢husnyeckas cynHocTb nporecca?
25 W3 kakoro ypaBHEHUS ONPEIEISIOT PacXo/1 BOJIbI HA KOHICHCATUUIO
napos?
26 Kak ycTpoen u pabotaeT moBepXHOCTHBINH KOHAEHCATOP?
27 [ToueMy B MPOMBIIIIIEHHBIX TEXHOJIOTMYECKUX allllapaTax Terionepeaaya

OT Tapa K CTeHKE OCYIIECTBIIICTCS, KaK MMPABWIIO, B YCIOBUSAX TUIEHOYHOM
KOHJICHCAIIN?

28 Kak paccuntbiBaetcs K03QGUIHUEHT TEIJIOOTIAYH MPHU TIEHOYHOMN

KOHJICHCAIINU HACBHIIEHHOTO mapa?

29 Kakue kpurepuu TemIoBoro noaooms onuchIBatoT 3TOT mpouecc?

30 Kak yctpoen u pabotaer 6apoMeTpruecKuii KoHAEeHCATOp?

31 OT KakuX mapaMeTpoB 3aBUCUT BbICOTa OapOMeTpUUECKOil TpyObI?
BeinapuBanue

32 KakoBbI Ha3HaueHuUe U CYIIHOCTH Ipouecca?

33 Kakwne ciocoOsI BeimapuBanus cymiecTByoT? Korna ciemyer npuMeHsTh

BBINTapUBaHUE MO Pa3pekKEHUEM U KaK cO3AaéTCs BaKyym?

34 Kaxue kOHCTpYKIMM BBIIAPHBIX allaparoB cyuiecTByoT? Kakoso

Ha3zHaueHHe KaJopHu3aTopa, cenaparopa, KoHjaeHcaropa?

35 Yro sABIIIETCS NBUXKYLIEH CUIION €CTECTBEHHON HUPKYJISALUN U KaK

KOHCTPYKTUBHO 00€CIIeUnBAETCs IUPKYIALMOHHBIA KOHTYp?

36 N3 xakux ypaBHEHUI ONPEIEIAETC Macca BBIITAPHOM BJIATH U PACXOJ

rperomero napa? CocTaBuTh ypaBHEHHUS.

37 Kak paccuntbIBaroTCs: TemMreparypa KATEeHHs, IOJTHAS U TI0JIe3HasI

pa3HOCTH TeMneparyp?

38 Kakwne nenpeccun IMEIOT MOYKHO TIPY BBITTAPUBAHUM U KaK OHU

paccuuThIBarOTCA?

39 B 4éM mpuHIIMT MHOTOKPATHOTO BRITAPUBAHUS M C KAKOH LETBI0 €ro

OCYILECTBIISIOT?

40 Kak onpezensiercst onTUMaIbHOE YHCIIO KOPITYCOB MHOTOKOPITYCHOM

BBINMTAPHON YCTaHOBKHU?

41 Kaxkue criocoOb1 52KOHOMHM TeTIa TPU BBITAPUBAHUH CYIIECTBYIOT?

42 KakoBo Ha3HauyeHUe U yCTPOHCTBO MHKEKTOpa (TEIIOBOTr0 Hacoca)?

43 N3 kakux ypaBHEHUH OMpeaesieTCsi Macca OCTPOro napa, Mollemero Ha

TEPMOKOMIIPECCHIO?

44 Kak n3zmensiercst naBiaeHue u CKOpocTh B coruie JlaBans, kamepe

CMEILECHUS, KaMepe CIKaATHS?

45 Kaxk paccuntsiBaercs ko3 dunuent nmkeknun u KI1/ uaxexkropa u

KaKOBa MEXJ1y HUMHU CBSI3b?




Pasneu 6.
Maccoo0
MEHHBIE

MIPOLIECCHI

OcCHOBHBIE 3aKOHBI Macconepeaauu
1 KakoBbl MEXaHU3MBI IEPEHOCA MACCHI U B YEM 3aKIIFOYAETCS UX CYIIHOCThH?
2 Kakum ypaBHEHHEM OMUCHIBACTCS IEPEHOC MACCHI MOJICKYIIpHOU quddy3ucii?
KaxoB ¢uznveckuii cMbicit ko3 duiinenTa MoneKyJIsspHol auddy3un?
3 Kakoii 3aK0H, IBJISSICH aHAJI0TOM 3akoHa HpioToHa-Puxmana, onuceiBaeT
MEPEHOC BEIIeCTBA U3 MOTOKA K MOBEPXHOCTHU paszena ¢a3z?
4 B 4ém aHaziorus nepeHoca Teria u Macchbl?
5 Kakue kpurepun xapakTepu3yroT M0 j00ue MacCOOMEHHBIX MTPOLIECCOB?
6 Yem omnpenenseTcss KOHKPETHBIN BU KPUTEPUATIbHBIX YPaBHEHU?
7 W3 kakux ypaBHEHUN pacCUUTHIBAIOTCS MACCOBBIE PACXO/Ibl U CTPOUTCS paboyast
JUHHS MacCOOOMEHHBIX TIPOIECCOB?
8 Kak onpenensercs ABMXKYIIasi cujla MacCOOOMEHHBIX IPOIECCOB?
Cymka
9 B uém cymnocTts nponecca? KakoBa posib BO3/lyXa B KOHTAKTHOU U
KOHBEKTHUBHOU CyIIKe?
10 Kakue napameTpbl XapaKTepU3yIOT COCTOSIHUE BJIAYKHOTO BO3/lyXa U KaKOBa
cBs3b My HuMu? (Otpa3uth Ha [-X quarpamme)
11 C noMomipio KaKuxX YpaBHEHHUM paCCUMTHIBAIOTCS: Macca yAaJIEHHON BIar,
pacxo] BO3/lyXa U TeIia Ha CyLKy?
12 Yem neHCTBUTENBHBIN NPOLECC CYIIKH OTJIMYAETCS OT TEOPETUUECKOTO?
(ITokazatp Ha [-x quarpamme)
13 Tloyemy B TEOpETHUECOM IMPOLIECCE IHTAIBIINS BO3yXa MPAKTUUECKU HE
u3MeHsercs?
14 U3 kakoro 6ajgaHca MOXKET OBITh MTOJy4eHO YPaBHEHUE peallbHOTO MpoIiecca
Cywmku?
15 Yro Takoe MOTEHIIMAJ CYIIKH, YTO OH XapaKTepu3yeT?
16 Kakue hopMbI CBSA3M BIard ¢ MaTepHaIoM CyIIECTBYIOT?
17 Uro siByIsieTCs IBYDKYIIEH CHIION Tporiecca Cyiku?
18 Kakue (hakTopsl SBISAIOTCS ONPEAEISIOMUME B 1 1 2 meproaax Cymku?
19 Kaxk paccuuTbiBaeTcsi MpoJOKUTEILHOCTD CYIIKU B 1 U 2 nmepuonax?
20 Tlouemy ckopocTb cymku B 1 mepuoze nocrostHaa? Yem o0ycioBieHo e€
najieHue Bo 2 nepuoje?
21 Tlouemy copOuus Biard B OJHUX U TEX K€ YCIOBUSAX MPOTEKAET TPy IHEE YeEM
cymka?
22 KaxoBbI yc10BHs paBHOBECHS TIPU CyIIKe?
23 Kakue KOHCTPYKLHNH KOHBEKTUBHBIX CYIINIbHBIX YCTAHOBOK IPUMEHSIOTCS HA
IPEIIPUATHIX MOJIOYHON NPOMBIIIIEHHOCTH ?
24 Kakue n3BeCTHBI KOHCTPYKIIMH KOHTAKTHBIX CYIIHIIOK?
25 Kakue mpoJyKThl CylIaT B pacHbLIUTENbHBIX cylmmikax? [louemy B psne
CIIy4aeB MPUMEHSIOT ABYX CTYNEHYATYI0 CYLIKY?
Kpucrannuzanus
26 KakoBo Ha3Ha4YEeHHUE MPOLECCA, €r0 MEXAHU3MBbI U JBIKYILAs criia?
27 Kakwue (hakTopsl BAMSIOT HA pABHOBECUE NP KPUCTATUIU3ALIUH ?
28 C kakoy LeNbI0 CO3/Ial0T MEPECHIIEHNE WIIH MEPEOXIaKICHUE TTPET
KpUCTaJIIIM3anuei?
29 Kakwne mapameTpsl BIUSIOT HA OCHOBHBIE CTaIMHM KPUCTAIIIN3ALINH:
3apoJbIlIe00pa3oBaHus U pOCT KPUCTAILIIOB?
30 B 4ém CyImHOCTh U30TEPMHUYECKON U U30THAPUUECKON KPUCTAITU3ALIUN?
31 Kakue ypaBHEHUS IOJI0KEHBI B OCHOBY pacy€Ta KpUCTaNIN3aTOPOB?
32 Kakue 0CHOBHBIE KOHCTPYKIIMU KPUCTANIM3aTOPOB IPUMEHSIOTCS Ha
IPEIIPUATHIX MUIIEBON oTpacan?
PexTndukanus u neperonka




33.Ha kakux cBOMCTBaX >KUJKUX CMECE OCHOBAH METO/I IEPErOHKHU ?

34 Kakue pa3HOBUIHOCTH IIPOCTOM MPEPErOHKU MPUMEHSIIOTCS B MUILIEBOI
IIPOMBIIIIIEHHOCTH?

35.B uém 3akirogaeTcs pa3audue MPOCTON MEPETOHKH M PeKTH(PUKAITIH ?
36.KakuM 3aKOHOM MOTUUHSIOTCS UJI€aTIbHbIE U peabHbIE CMECH JKUJIKOCTEH?
37.KakoBbI yCIIOBUSI paBHOBECHS JUISl UICATBHBIX U PEAIbHBIX CMECEH KUJIKOCTH?

38.Kak pacCUuTBIBAIOTCS KOJMYECTBO AUCTUILIATA U KyOOBOTO OCTaTKa U
dbaermoBoe yucio?

39.Kak cTposiTcst pabouue JIMHUU Tiporecca?

40.Kak paccuuThIBacTCs YHCIIO TAPETIOK U pabodas BHICOTA PEKTU(PUKAIIMOHHOM
KOJIOHHBI?

41.Kakue KOHCTPYKIUH PEKTU(HUKAIIMOHHBIX KOJIOHH MPUMEHSIOTCS B UIIEBON
IPOMBIIIIIEHHOCTH?

JKCcTpaKuus

42. B 4éM CyIIHOCTb Mpoliecca IKCTPAKIIUU B CUCTEME KUJKOCTh — HKHUAKOCTh?
Kakne KOMIIOHEHTBI y4acTBYIOT B 3TOM Ipoliecce?

43.KakoBbI yCI0BUs paBHOBecHs ITpH KCTpakiuun? Kakue (hakTopsl BAUSIOT HA
3TOT Tporecc?

44 Kakue nuarpaMmmbl 0TOOpaXaroT MPOIECC SKCTPAKIUN?

45.Kakoii 3aK0H ONMCHIBAaET Macconepenady npu skcrpakun? Kak
paccuuThiBaeTcs K03 UIueHT macconepeaaun?

46.B uém 3akmroyaercs NPUHIMI JEHCTBUS OCHOBHBIX KOHCTPYKIIHI
HKCTPAKTOPOB: TapeIbuaThIX, POTOPHO-TUCKOBBIX, BUOPAIIMOHHBIX,
EHTPOOEKHBIX?

47. B uém 3aKirouaeTcst pacu€T IKCTPAKTOPOB?

48 .Kakne KOMIOHEHTHI YYaCTBYIOT B MPOIIECCE IKCTPAKIIUUA TBEPIOE TEIO —
JKUJIKOCTD (BBIIICIaYNBaHKE)?

49 Ot xakux (akTOpOB 3aBUCUT CKOPOCTH MPOILIECC BhllllenaunBanua? B uem
3aKJIF0YAETCS PACUET anmapaToB Ul BbIIIEIauUBaHUA?

50.Kakue 0CHOBHBIE KOHCTPYKIIMH 3KCTPAKTOPOB 3TOT'O THUIIA IPUMEHSIOTCS B
MUIIEBON TPOMBIIITIEHHOCTH?

7.3 BompocsI 1Jis1 MPOMEXKYTOYHOI aTTecTanum (3a4yeT —4 U 5 cemecTp, IK3aMeH — 6
ceMecTp)

ok wbdhE

Bomnpocsl 111 NOATOTOBKH K 3a4eTy B 4 cemecTpe

Cuiibl, IEWCTBYIOIIME HA )KUAKOCTh. [laBlieHHE B KUIKOCTH

OCHOBHBIC CBOMCTBA KUIKOCTH

OCHOBHOM 3aKOH TUJPOCTATUKH U €T0 MPUMEHEHHE

KoHcTpykius ycTpOUCTB 11 U3MEpPEHUs JaBICHUs

Cuita naBieHus Ha IJIOCKYIO CTEHKY. DII0pa pacipeiesieHus JaBJIeHUs 10 BbICOTE
[TonsiTue pacxona. YpaBHeHue pacxoaa




7. VYpaHeHue bepHyinu 1 CTpyWKY UACaTbHOM KUIKOCTH
8. VYpamuenue bepHyinu ans peanbHON KUIKOCTH
9

. Auddepenumansupie ypaBHEHHs paBHOBECHs Diiiepa.
10. ludpdepennumanbabie ypaBHEHUS IBKEHUS Ditiepa.
11. Muddepenunansusie ypaBHenus aprkeHus HaBbe-Ctokca.
12. 'maponunamuueckoe nogodue. Kpurepuit Pelinonbca

13. PexxuMel TeueHus kuakocTH. Kpuruyeckas CKOpocTs.

14. KaButannonHoe teuenue. [Ipu3Haky KaBUTaLMH.

15. [loTepu Ha TpeHuUE Npu JIAMUHAPHOM TEUEHUU B TpyOax

16. Ilorepu Ha TpeHUE MPH TypOYICHTHOM TEUCHHH B TpyOax

17. IloTrepu B MECTHBIX THAPABINYECKUX COIMPOTUBICHHUIX

18. McrevyeHne xuaKocTu

19. I'mapaBianueckuii pacyeT NpoCThIX TPyOOIPOBOJOB

20. ITocnenoBarenbHOE COeIMHEHUE IPOCTHIX TPYOOIPOBOIOB

21. IapanenbHoe COeMHEHUE MPOCTHIX TPYOOIIPOBOIOB

22. 'mapaBInYecKHii pacueT CI0KHOTO TpyOonmpoBoaa

23. Pacuer Tpy0oIIpoBo/Ia C HACOCHOM MMoIavYen

24. OcHOBHBIEC TapaMETPBI THAPOMAIITIH

25. YcTpoHCTBO B IPUHIMIT PabOTHI IEHTPOOEKHOTO Hacoca. [Ipumenenne
26. XapakTepHuCTHKa IIEHTPOOEKHOTO Hacoca

27. IlonoOue nomacTHBIX HACOCOB U MepepacyeT XapaKTepUCTUK

28. KaBUTaIlMOHHBIN pacyeT HaCOCOB

29. Knaccudukanus o0beMHbIX HacocoB. OCHOBHBIE MTapaMeTPhl HACOCOB.
30. YcTpoiicTBO U IpUHIMI PabOThl 00BEMHBIX HACOCOB.

Bonpocsl 111 NOATOTOBKH K 3a4eTy B 5 cemecTpe

Omcmaueanue
1. CkopocTb OBUKEHHS OAMHOYHOM IIapo0Opa3HOl YacTHIlkI Bo3pocia B 2 pasa. Kak
W3MEHHTCS TIPH STOM CHJIa COTIPOTHBIICHUS CPEJIbI:

a) namuHapHoe TedeHue (0061acte CTokca)

0) mepexoIHbIN PEeKUM

B) TypOYJICHTHBINA PEXUM

2. Kaxoif u3 nmepevnciIeHHBIX BBIIIEe PeXUMOB Hanbolee r¢dextuBeH? Jlokaxure.

3. OOocHyiiTe HEOOXOIUMOCTh KPUTEPUAITBHOTO 00eCTieueH sl B pacyérax mporecca
OTCTauBaHUSI.

4. Kak yuecth HeC(hepuIHOCTH (POPMBI YACTHI] U MACCOBOCTH TIPOIECCA OCAKICHUS?
5. Kak BrIcOTa OTCTOMHHKA BIUSET HA €T0 TPOU3BOAUTEIILHOCTD?

Cenapuposanue
1. Ha3znaueHue u cyurHocTh mporiecca. [IpencraBpTe cxeMaTuyecku.

2.ITox neiicTBreM KakUX CHUJI HAXOAUTCS YacTuiia B cemapaTope? [loka3aTh BEKTOPBI CKOPOCTEH
Y MIOCTPOUTH MAPAIIIETOTPAMM U TPACKTOPHUIO IBUKEHHUS YACTULBI B CJIMBKOOTACIIUTENE U
MoJsiokoounctutene. Ha ocHoBe aHanu3a (hopMyIibl CemapupoBaHus OTBETUTH Ha CIICAYIOIINE
BOIIPOCHI.



3. C xaKoii 1IeJbI0 HarpeBaroT MOJIOKO Mepe] CenaprupoOBaHUEM?
4.0T KaKuX MapaMeTpoB 3aBUCST MOTEPU KHUpa B 00e35KkUpeHHOM MoJioke? U kak ux CHU3UTH?

5.I1epeuncnute KOHCTPYKTUBHBIC OTIIMYUSA MOJIOKOOYMCTUTEIIS, BBE/ISI COOTBETCTBYIOIIHE
000CHOBaHUS.

Ilepemewiusanue
1.Ha3znadenue mporecca u ero CynHocTb. [IpecTaBuTh cxeMaTu4ecKH.
2.cnonb3yst METOJ aHaiW3a pa3MEpPHOCTEH, MOJIYYHTE KPHUTCPUH THAPOMEXAaHUYIECKOTO
moxoous.
3.Ha ocHOBe nMTEpaTypHBIX IAHHBIX MPHUBEIUTEC HPUMEPbl (YHKIIMOHAIHHONW 3aBHCHMOCTH
MEXY KPUTCPHSIMH.
4.Kak W3MEHHUTCS YacTOTa BpANICHHWS MEIIAIKH MPH TNEPEMCIINBAHUHU, €CIH €€ JTUaMeTp
yBemuumics ¢ d1=D/3 no d= D/2 npu HeusMEHHOH MOIIHOCTH M IapaMeTpOB
MEPEMEIINBAEMON KUIKOCTHU:
a) PeXKUM JIAMHHAPHBII,
0) pexum TypOynentHoii. (D — muamerp anmapara).

Tennoonepeoaua

OCHOBHBIE TEPMUHBI: TEIJI0O00OMEH, TEIJIO0TAa4a, TeIUIONepe1aya, TeMJIOHOCUTENb, TEIJIOBOM
MOTOK, yJIeJbHBIN TEII0BOM MOTOK. [IpoBecTr pa3nuyueHus u JaTh OMpeIeICHHUS.

CnocoObl 1 MexaHU3Mbl MepeHoca Teruia. Kakue MexaHu3Mbl XapakTEpHbI JUIsl TBEPIBIX,
JKUJKUX U Ta3000pa3HbIX cpen?

KakoBbl ycioBusl mepeHoca Teria MexX,1y IByMsl TeIIOHOCUTEISIMU?
CraunoHapHbI U HECTallMOHAPHBIN TernoooMeH. [Tpumepsr.

5.Kakoil 3aK0H MOJ0XEH B OCHOBY COCTABJICHHsI YpPaBHEHHsI TEIUIOBBIX OalaHCOB?
6.TernonpoBOAHOCTh KaKk MEXaHU3M IIepeHoca Tera. [[j1s kakoro arperaTHoro COCTOSIHMS

3TOT crnoco0 sBisiercs eIuHCTBeHHBIM? 3akoH Dypwe, Qusmueckuil cmbicn KodhduimeHTa

TEIJIONPOBOJHOCTH.

7.Kakoit marepuan cieayeT BbIOpaTh B KaueCTBE M30JSALMOHHOIO: CTEKJIOBaTa, acOECT, COBEIIHT,

6eToH, nepeBo, creksio? [Touemy?

8.JIyuencnyckanue. 3akoH Kupxroda. JIydyuctsiii TermnooOMeH Mexay ABYMS IUIOCKOCTSIMH

MapaJyIEIbHO PACIIOJIOKEHHBIMU TEIIAMH.

9.Tennotnaya. OcHoBHOe YypaBHeHue (3akoH HeioroHa). KakoB ¢Qusnueckuii cmbicn

koa¢¢umenTa Ternoootaaun? Bo3MoxkHO 11 ero onpeaenuTs U3 ypaBHeHus: Herotona?
10.Kakue KpUTEepHM TEIUIOBOTO M THIPOMEXAaHMYECKOTO IM0J00Ms BXOIAT B KpUTEpUANIbHBIC

ypaBHeHUA? Yem ornpeaenseTcss KOHKPETHBIN BUJ KPUTEPUAIBHOTO YPaBHEHUS !

Buvinapusanue

1.Haznauenue npouecca. [IpunuunuansHas cxema.

2.Cnioco0b! BbimapuBaHus (1Mo atMOoc(hepHbIM, U30BITOYHBIM JABICHUEM U pPa3pexKeHHEM) U
UX CPaBHUTEJIbHAS OLICHKA.
3.Ilpn kakux YCIOBUSAX OCYIIECTBIIAIOT BBIIAPUBAHUE IOJI Pa3peKEHMEM, M Kak co3aaércs
BaKyyMm?
4.BeinapHsble annaparbl LUPKYJISALIHMOHHOTO U IUIEHOYHOTO TUIA U UX CPAaBHUTEIIbHAS OLIEHKA.
5.Haznauenwue: kanopusaropa, cenaparopa 1 KoOHaeHcaTopa?



6. Uto sBIsSIeTCS IBWXKYIIEH CHUJIONM €CTECTBEHHOW LUPKYISLHUHM, W KaK 3Ta LHUPKYJISIUS
o0OecnieunBaeTcss KOHCTPYKTUBHO?
7 IlpuBectu TemnepaTypHblil rpaduk BbIIapUBaHMs, IOKa3aB Ha HEM: TEMIIEpaTypy I'PEIOIIEro U
BTOPUYHOTO Tapa, TEMIIEPATypy KUMICHHS, TOJHYIO U MOJHYIO MOJIE3HYIO Pa3HOCTH TEMIIEparyp,
TeMIIepaTypHbIe ACTIPECCUU.
8.CocTaBUTh ypaBHEHHE TEILUIOBOro OajlaHca JUIsi OAHOKOPIIYCHOTO BBIIIAPHOIO ammapara.
Jloka3atk, 4To NpUOIMKEHHO | KT IPEIOILEro napa BblIapuBaeT NPUOIMKEHHO 1 KT BOABI.
9.IlepeuncanTh CIOCOOBI YKOHOMHH TETIJIA B MPOLIECCE BHIMAPUBAHUS.
10.ChopmynupoBate  HOPUHLUIBI ~ MHOIOKpaTHOrO  BbiapuBaHusi. CocTaBUTh — CXeMy
JIBYXKOPITYCHOM BaKyyM-BBIIIAPHOTO Yyammapara ¢ OTOOpOM BTOPMYHOIO Iapa Ha IapoBOM
MHXXEKTOP (TEpMOKOMIIpECCOp) MOCIe MEPBOr0 KOpITyca M 0TOOPOM IKCTparapa mocjie BToporo.

Cywika

1. Ha3nauenue u cymHocTtb npouecca. Posib Bo3/1yXxa B KOHTAKTHONM U KOHBEKTHBHOM CYIIIKE.
OTBeT NpeACTaBUTh B CXEME.

2. OCHOBHBIC IMapaMeTPhl BIIAXKHOTO BO3/JyXa: a0OCONIOTHAsS W OTHOCUTEIIbHAS BIIAYKHOCTH,
BJIArOCOJIEP’KaHUE, TEIUIOCOAEpKAHUE (SHTAJIbNUS), IUIOTHOCTh, NapLUaIbHOE JaBJICHHUE.
3anucaTh ypaBHEHHUS, CBSA3BIBAIOIINE 3TH ITAPAMETPHI.

3. Uzobpasute J-X mmarpammy. I[lokazaTh Ha HEH TPOIECCHI: HArpeBa, OXJIAKICHUS,
TEOPETHYECKON CYLIKH, a TaK K€ TEMIIEPATypbl MOKPOI'O TEPMOMETPA U TOUYKHU POCHI.

4.CocTaBUTh ypaBHEHHE MaTepUalIbHOrO OajaHca M0 BHICYIIMBAEMOMY MPOAYKTY U OajlaHca 1Mo
BJIare.

5.IToka3atp nmporiecc AeHCTBUTEIBHOM CYIIKU Ha CXeMe C MTOMOIIIbI0 J-X-1uarpaMmsl.

6.IloueMy B TEOpEeTHMYECKOM IIpOLIECCE HHTAJBIHUS BO3AyXa MPaKTHUYECKH HE H3MEHSEeTCS?
3anucarh ypaBHEHHE paboyel TMHUU TEOPETHUECKOro MpoIecca CyIKH.

7.IlonsiTHEe OTEHIMANA CYIKU. UTO OH XapaKkTepu3yeT U IPU KaKUX YCIOBUSAX PaBeH HYII0?
8.KakoBbl Me€XaHHM3MBI MAaCCOIIEpPEHOCA BJIard BHYTPH TBEPJAOrO  BJIAXKHOIO MaTepuana K
MOBEPXHOCTU M OT MOBEPXHOCTH pazfena (a3 B Bo3nyx? Kakumu 3akoHaMM OMHUCBIBAETCS 3TOT
nporecc.

9.IToCTPOUTH KPUBYIO CYIIKH M KPUBYIO CKOPOCTH CYIIKHU. Bbienuts Ha Hux 1°" u 2° nepuonp
W 3alMcaTb YPAaBHEHMsSI KUHETUKU JUIS ITHX MEpUOJOB. YUTO sBisieTcs IBHXKYIIEH CUIION
npoiiecca B 1° u 2om nepuogax?

10IToueMy cKOpOCTh CYWIIKM W TeMIepaTypa marepuaia B
000CHOBATb.

1°™ mepuone mocrostHHbI? OTBET

Bonpocsl k 3k3ameHy B 6 cemecTpe
1.  Knaccudukanus oCHOBHBIX MPOLIECCOB M anmnapatoB. [IpUHIMIIBI COCTaBIEHHs YpaBHEHUI
MaTepuaibHBIX U TEIJIOBBIX OAlaHCOB.
2.  Tlonsatue 00 ontumuzanmu nporeccoB. Kputepun ontumusanuu. [IpuBectn KOHKpETHBIN
pUMep ONTUMHU3ALINU.
3. MopenupoBaHue mporeccoB M ammaparoB. Teopus mnogodus. CrnocoObl MOITy4YEeHUs
Kputepues noaodus. [1 — reopema.
4.  Jlpobnenue (n3menbueHue). Haznauenue nporecca. Pabora, 3aTpaunBaeMasi Ha KpyIHOE U
Menkoe apoOsieHne. KOHCTpYKIMM M HPUHIMN JEHCTBHUS OCHOBHBIX THUIIOB HM3MEIbYAIOLINX
MaIlIHH.
5.  CoprupoBka (kmaccudukarus). Haznauenune mporecca. CrocoObl  Kiaccu(HUKaIum.
KoHcTpyKuuu ¥ pUHIUN IEHCTBUS yCTPOHCTB I MEXaHNUECKOM Kiaccudukanuu.



6. OOpaborka nmaBmenuem: Otmxartue, popMoBaHue M TpeccoBaHue. HasHaduenwe m oOmias
XapaKTEepUCTHKA IPOLECCOB U allapaToB.

7. OcaxleHue TBEpAbIX YaCTHUIl B 'PaBUTAMOHHOM moiie. Kputepuu rugpomexaHnndeckoro
000U, XapaKTePU3YIOIINE 3TH MPOLIECCHI.

8.  Pacuer ckopocTH ocaxk/IeHUs TBEPAbIX YaCTUIl B IPAaBUTALMOHHOM TOJIE.

9.  OrcrauBanue. OTcTOHHUKHU. VX yCTPOHCTBO U pacuer.

10. Pasznenenue B moJie EHTPOOEKHBIX cuil. DaKTOp pa3iesieHusl.

11.  Orcroiinble neHTpU(yTu, UX YCTPOUCTBO U pacyerT.

12. CenapupoBanue. HaznaueHue mporecca. Y CTpOMCTBO CenmapaTopoB — MOJIOKOOYUCTUTEIEH
U CIIMBKOOTACIIUTEIICH.

13. DnemenrtapHas TeopHus cenapupoBaHus. PacueT NPOM3BOIUTENLHOCTH Cemaparopa.
[TapameTpsl, BAMSIONIME HA ATOT IPOLECC.

14. Pacder MOILIHOCTU Ha CelapupOBaHUE.

15. T'maponuHamMuKa JBMKEHHS KUJIKOCTH Yepe3 HEMOJIBIKHBIE 3€pHUCTHIC ciou. Dopmyra
JUISl pacueTa THIPaBInYeCKOrO CONPOTUBIICHUS U €€ aHAJIM3.

16. XapaKTepUCTHKHU 3EPHUCTOTO CJIOS M CBSI3b MEXKTy HAMH.

17. @unstpoBanue. Hasnayenuwe mpouecca. JuddepenuuanbHoe ypaBHEHHE CKOPOCTH
GuIbTpOBaHUS.

18. @unbsTpoBaHue. Pacuer mpogomKUTEILHOCTH (GUIBTPOBAHHUS IPU IIOCTOSTHHON CKOPOCTH.
19. ®wunsTpoBaHue. PacueT npoaoKUTEIFHOCTH (GHIBTPOBAHHMS IIPH MIOCTOSTHHOM JIaBJICHUH.
20. bapomemOpannbie mporecchl: OOpaTHbIl ocMoc U yabTpadunbTpanusa. XapakTepucTUKa
MeMOpaH, MPUMEHSIEMBIX B IMUILEBON MTPOMBIIIIICHHOCTH.

21. VYcTpoiicTBO yibTpadUIbTPALMOHHBIX YCTaHOBOK. DakTOphl, BIMSIONIME HA TPOIECC
paszeneHus ¢ NoMoIIbio MeMOpaH (JaBjeHUe, TEMIEpaTypa, IEPEMEIINBAHNE).

22. VYcrpoilcTBO W OpUHIUN  JAEUCTBHS ~ (QWIBTPOB, IMPUMEHSIEMBbIX B  IHIIEBOH
MIPOMBIIIICHHOCTH.

23. XapakTepucCTHKa O0CaaKOB U (UIBTPOBAIBHBIX MEPETOPOJIOK, MPUMEHSEMBIX B MHIIEBOI
MIPOMBIIIICHHOCTH.

24. Oumnctka razoB. Haznauenne mpouecca. CrocoObl OUMCTKU, UX CpaBHUTENbHAs OIICHKA.
Anmapartsl 1715 OCyIIECTBICHHUS OYUCTKH rasa.

25. TunmponuHamuika Tmpollecca TICEBAOOXKIDKEHUS. («KUTMeHus»). @OHu3nveckrue OCHOBBI
nporecca, IPUMEHEHHE B MUIIEBOW TPOMBIIIJIEHHOCTH.

26. CBoOomHOe BHTaHHWE W YHOC. YCJIOBUSA BUTaHUS M yHOca. Pacder ckopocTu BUTaHUS.
[IpumMeHeHue ABJICHHUS YHOCA B TTUIIIEBOI MPOMBIIIIEHHOCTH.

27. Mexanunyeckoe nepemenBanue. [I[pumeHeHne mporecca B MUIIEBON MPOMBIIIIICHHOCTH.
Pacuer MomHOCTH Ha TiepemMenIBanre. BUIbI MEIIAIOK U UX XapaKTePUCTHKA.

28. CmnocoObl mepeHoca Tera. TemmompoBomHocTh. 3akoH Dypwe.  Koadduiment
TEIIONPOBOIHOCTH.

29. KouBeknus. Mexanusm nepeHoca Teruia KoHBekinu. OCHOBHOE ypaBHEHHE TEIJIOOTAauH.
KoaddumuenT Termooraaun.

30. Kpurepun ternoBoro nogodus. Mx mpuMeHeHne B TETUIOBBIX pacyeTax.

31. MexaHu3M nepeHoca Teruia u3nydeHueM. KoaddumueHT Termmootaun n3mydeHHueM.

32. Temnonepenava Mpu MOCTOSIHHBIX TeMIIEpaTypax TeruioHocuTenei. OCHOBHOE ypaBHEHUE
TeIUIoNepe1adHm.

33. Temnomepenaya Tmpu TEpEeMEHHBIX TeMIeparypax TemtoHocuTened. OnpeneneHue
CpEIHEro TeMIepaTypHOro Harmopa.

34. OcHOBHBIC KOHCTPYKIIUU TETNIOOOMEHHBIX ammapaToB. VX cpaBHUTENbHAS OIICHKA.

35. XapakTepuCTHKa OCHOBHBIX TeruioHocHuTeNneld. CXeMbl IBWKEHHUS TeruioHocuTenen. Mx
CpaBHUTEJIbHAS OIICHKA.

36. Konpgencamusa. Temmoormaua mnpu kKoHAeHcaruu. KoHIeHcaTopbl, WX YCTPOMCTBO U
MPUHLIUN AEHCTBHUS.



37. Bremmapupanue. @u3nyeckas CyIIHOCTb Ipoliecca. BelmapHble anmnapaTsl, IpUMEHSIEMbIE B
MULIEBON IPOMBIIUICHHOCTH, UX YCTPOUCTBO U IPUHLUII IEUCTBUS.

38. MHOrokopnycHsle BellIapHble yCTaHOBKH. [[pHHIIMI MHOTOKPAaTHOI'O MCIIOJIb30BAaHUS M1apa.
39. VYpaBHeHHsS MaTepHAIBLHOTO U TEIUIOBOTO OalaHCOB MPH BBITAPUBAHUH.

40. IlonHas u nosie3Has pa3HocTu Temieparyp. Mx pacuer.

41. TemneparypHble nNOTepH (A€NpeccHM), BO3HMKAIOIIME B BbIIAPHBIX ammnapartax. Mx
olpeielieHue.

42. BelmapuBaHue ¢ MNPUMEHEHHEM TEPMOKOMIIPECCUU. TEepMOMHKEKTOpP, YCTPOWCTBO,
npuHIUI padboTel. KoagduimeHT nHKeKIuu.

43. Tlpouecchl aanabaTHYECKOTO PACIIMPEHHs, CMEIICHUS U CXKATUS B TEPMOKOMIIPECCOpE.
N3o6pakenue nporeccoB Ha | — S quarpamme.

44, Mexanm3Mm MaccomnepeHoca. MonekymsapHas —guddysus. IlepBeiii  3akoH  Duka.
Koaddurmuent quddysun.

45. KouBektuBHas auddys3us. OcHOBHOe ypaBHeHHME MaccooTmaudn. Koadpdumument
MaccoOTAauH.

46. OcHoBHOE ypaBHeHHE Maccorepenaun. Koadunuent macconepenaun.

47. PactBopenue u Kpuctamnuzauus. HasHauenwe mnpoueccoB. @PHU3MYECKHE OCHOBBI
YpaBHEHHE MaTEepHAIBLHOTO M TEIJIOBOTO OallaHCOB mpolecca Kpucramwu3anud. OCHOBHBIC
KOHCTPYKLIUU KPUCTAJLIIM3aTOPOB.

48. Cymka. Haznauenue npouecca. YpaBHEHHsI MaTEpPUAIBHOTO U TETIJIOBOTO OaJIaHCOB.

49. IlapameTpsl BIaXXHOTO BO3yXa, MX n300paxenue Ha |-X guarpamme.

50. MBoOpaxkeHue MmpoIeccoB TEOPETUIECKOH U peaabHOl cymku Ha | — X nuarpamme.

51. Kuneruka cyuiku. [loctpoeHre KpUBBIX CyIIKA U CKOPOCTH CYLIKH.

52. Pacuer pacxoma Bo3ayxa W Temiaa Ha cymKy. OCHOBHBIE KOHCTPYKIMH CYIIMJIBHBIX
YCTaHOBOK.

53. Pextuduxanms. Hasnauenwe mnporecca. Pusmdueckue ocHOBBI mporecca. OCHOBHBIE
3aKOHBI. ANNapatsl Ui OCYILECTBICHHS MpoLecca U UX pacyer.

54. Okcrtpakmus. CymHOCT, Tpoliecca. OKCTPAKIUs W3 JKUAKAX W TBEPABIX  TeTl.
Macconepenaua npu s3kcTpakiui. KOHCTpyKIUs U pacyeT SIKCTPaKTOPOB.

7.4 Tembl KypcOBBIX IPOEKTOB

[TpoekT KOXKyXOTpyOHOT0 TEINIOOOMEHHOTO anmnapar.

[TpoexT TpyOuaTOoro TEmIO00OMEHHOrO amnmapara.

[TpoexT KoHJeHcaTOpa MOBEPXHOCTHOTO TUIIA.

[TpoekT TernnooOMeHHOro amnmnapara eMKOCTHOTO TUIIA.

[TpoekT maacTHHYaTOro NacTepu3allMOHHO-0XJIaAUTENILHOTO armapara.
[TpoekT oxaauTeNbHOTO anmnapara MJIacCTUHYATOro THUIIA
[TpoekT BakyyM-BbIIIAPHOT'O anmapara MUPKYJISIHOHHOTO THIIA.
[TpoekT BakyyM-BBIIIaPHOIO anmnapara INIEHOYHOI'0 THIA.
[TpoekT pacnbUIMTENFHOIO CYIIMIIBHOTO anmnapara.

[IpoexT 6apaGaHHOTO CYIIMJIBHOTO arapara.

[TpoeKT cymmIbHOTO anmnapaTa B «KHUIISIEM» CIIO€.

8. YueOHo-MmeToauveckoe u MH(pOpMaIMOHHOE 00ecreyeHue TUCIUIIUHbI

a) OCHOBHasl JIUTepaTrypa:
1 I'ne3pgnioBa, AHHa MBaHnoBHA. [Ipolieccel 1 anmnapaTsl MULIEBBIX IPOM3BOACTB
[DnexkTpoHHBIHN pecypc] : y4eOHHK U IPaKTUKYM Jutst By30B / A. . 'ne3nuiona. - 2-e usn., mep.
U JIOI. - DNEeKTpoH.AaH. - Mocksa : FOpaiit, 2021. - 270 c. - (Bsicmiee o0pa3oBanue). - Pexum
JIOCTYTIa: DIEKTPOHHO-0MOMMoTeYHas cuctema FOpaiT, 11 aBTOpHU3. TOJIb30BaTENIeH



Bremrnsis cepiika: https://urait.ru/bcode/471474
2.ITpouecchl M anMAapaThl MUMICBOW TEXHOJIOTHH [ DJIEKTPOHHBIN pecypc] : yueOHoe mocoowue /

[C. A. bpenuxun, A. C. bpenuxun, B. I'. XKykos, FO. B.Kocmonembsanckuii] ; mox pexn. C. A.
bpenuxuna. - Dnekrpon.aad. - Cankr-IletepOypr : Jlans, 2021. - 544 c. - (YueOHUKH 17151
By30B)( CriennanbHas uTepaTypa). - BHemnss cebuika: https://e.lanbook.com/book/168675

3. IOnaeB, Bacuamii ®@egopoBuu. ['mapasiuka [DIeKTpOHHBIN pecypc] : yueOHOe mocodue /
B. @. KOnaes. - 2-e u31., nepepad. u gom. - DnekTpoH.1aH. - Mocksa : UHOPA-M, 2021. - 423
c. - (Briciee ob6pazoBanue - bakanaspuar). - BHemiHss ccbuika:
http://znanium.com/catalog/document?id=372327

4. CazanoB, Uropr UBanoBuY. ['upasiuka [DneKTpoHHBIH pecypc] : yueobnuk / U. U.
Cazanos, A. I'. Cxuptinanze, B. 1. IBaHoB. - Dnekrpon.aa. - M. : KYPC : UHOPA-M, 2022. -
320 c. - Buemnss cepuika: http://znanium.com/catalog/document?id=387105

0) 10MOTHUTEIbHASI JTUTEpPaTypa:

5. [Ipoueccsl U annapaTsl. PacueT 1 npoeKkTHpoBaHUE arnapaToB AJI TEIUIOBBIX U
TEIIOMacCOOOMEHHBIX MPOLIECCOB [ DNEKTPOHHBIN pecypc] : yueOHoe mocobue ams By30B / A. H.
Octpukos, B. H. Bacunenko, JI. H. ®pomnosa, A. B. Tepexuna. - 2-¢ uzj., crep. - DIEKTPOH.AaH.
- Cankr-IlerepOypr : Jlanp, 2021. - 440 c. -

Buentnstist cepiika: https://e.lanbook.com/book/163402

6.YBapos, M. E. ['unponunamuka. MccnenoBanue TeueHus sXUIKOCTE B TpyOompoBoe
[DnexTpoHHEIH pecypc] : pakTukyM / M. E. YBapos. - DnekTpon.naH. - Mocksa : PTY
MMUPDA, 2020. - 66 c. - Buemmnss ceosinka: https://e.lanbook.com/book/167576

7.IIpouecchl U annapaThl MUIIEBBIX TPOU3BOICTB U OMOTEXHOJIOTUH [ DIEKTPOHHBIN pecypc] :
yaeoHoe mocooue / [I. M. bopoxynun, M. T. lllyn6aera, E. A. Cadonoa, E. A. Baraiinesa. - 3-
€ U31., cTep. - DnekTpoH.faH. - Cankr-IlerepOypr : Jlans, 2020. - 292 c. - (YueOHukH as
By30B)(CriennanbHas qurepatypa). - BHemnss cepuika: https://e.lanbook.com/book/132259
8.IIpoueccel u annapatsl. Pacyer 1 npoekTHpOBaHKE alapaToB s TEIUIOBBIX U
TEIIOMAaCCOOOMEHHBIX MPOLECCOB [DNEKTPOHHBIN pecypce] : yueOHoe nmocobue i By3os / A. H.
Octpuxos, B. H. Bacunenko, JI. H. ®ponosa, A. B. TepexuHa. - 2-e u3ja., crep. - DIEKTPOH.JaH.
- Cankr-IlerepOypr : Jlanb, 2021. - 440 c. - BHemHss ccpka:
https://e.lanbook.com/book/163402

9.Anekcees, I'. B. BupTyanbHslii 1abopaTtopHblii IpakTUKyM 110 Kypey «IIporeccel u anmnapatsl
MIUIIEBBIX MPOU3BOJICTBY» [ IIEKTPOHHBIN pecypc] : yueoHoe mocobue / I'. B. Anekcees, U. .
bpunenko, H. W. JIykus. - Dnextpon.nas. - Cankr-IlerepOypr : Jlans, 2021. - 144 c. -
Bremnsis cepika: https://e.lanbook.com/book/167912

B) IlepeyeHb MHPOPMALMOHHBIX TEXHOJIOIMI, HCIIOJb3yeMbIX B 00y4eHHH, BKIKOYas
nepeYeHb NPOrPaMMHOI0 odecrnevyeHnsl 1 HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

JIn1eH3MOHHOE 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. OTCYECCTBCHHOEC
Astra Linux Special Edition PYCB 10015-01 Bepcuwu 1.6.
1C:Ilpeanpustue 8. Kondurypauus, 1C: Byxrantepus 8 (yueOHas Bepcus)


https://e.lanbook.com/book/168675
https://e.lanbook.com/book/163402
https://e.lanbook.com/book/167576
https://e.lanbook.com/book/132259

Project Expert 7 (Tutorial) for Windows
CIIC Koncynbrantllntoc
Kaspersky Endpoint Security s 6usneca CrangapTHBII

CB0001HO pacnpocTpaHsieMoe JULIEH3HOHHOE NIPOrPAMMHOe o0ecrneveHmne:
OpenOffice
LibreOffice
7-Zip
Adobe Acrobat Reader
Google Chrome
B T.Y. OT€4eCTBEHHOE
Sunekc.bpaysep

NudopmanuonHbie cipaBoYHbIe CHCTEMbI

— EnuHoe okHO JocTyma K 00pa3oBaTeIbHbIM pecypcaM — PeKUM JOCTyTIa:
http://window.edu.ru/

— UIIC «KoucynprantlLroc» — peskum goctyna: http://www.consultant.ru/

— Wnurepdakc - LleHTp pacKpbITHs KOPIOPAaTUBHON HH(DOpMAIK (CepBep PacKpPBITUS
uHpopMmarun) — pexxum gocryma: https://www.e-disclosure.ru/

—  Wudopmammonno-npaBoBoit  mopran  APAHT.RU —  pexum  gocryma:
http://www.garant.ru/

— ABTOMATH3MpOBaHHAs crpaBovHas cucteMa «CelbX0o3TexHHKa» (Web-Bepcusi) - pexum
nocryi: http://gtnexam.ru/

IIpodeccnonanbubie 02361 JAHHBIX

— Hayunas snextponnas oubnuoreka eELIBRARY.RU — pesxum noctyna: http://elibrary.ru

— Hayxomerpuueckas 6a3a JaHHBIX SCOPUS: 6a3a JaHHBIX pedepaToB UM LUTUPOBAHMS —
peskum poctyma: https://www.scopus.com/customer/profile/display.uri

— Odurmanbhbiii caiit denepanbHON CIIyKObl T'OCYJAapCTBEHHOW CTaTUCTHKH — PEXUM
noctyna: https://rosstat.gov.ru/ (OTKpbITHIi HOCTYIT)

— Poccuiickas Axanemus Hayk, OTKpBITBI IOCTYN K Hay4HbIM JKypHajgaM — PEXKHUM
noctyna: http://www.ras.ru (OTKpbITBIH TOCTYII)

— OdunmanbHelii calT MuHHCTEPCTBa CEIbCKOTO Xx03sicTBa Poccuiickoit denepanun —
pexxum goctyna: http://mex.ru/ (OTKpsITHIH 10CTYI)

DJIeKTPOHHbIe OU0/INOTeYHbIE CHCTEMbI:

— OnekTpoHHbIl OuOMuoreunslii karamsor Web UWPBUC — pexum pgocryna:
https://molochnoe.ru/cgi-
bin/irbis64r_14/cgiirbis_64.exe?C21COM=F&I21DBNAM=STATIC&I21DBN=STATIC

— OBC JIAHb — pexxum noctyma: https://e.lanbook.com/

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

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

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

- 3J’ICKTpOHHa$I oubIMoTeKa N34aTCIbCKOIO LHCHTpa ((AKa,Z[eMI/ISI» .
https://www.academia-moscow.ru/elibrary/ (komnexuus CI1O)
- O9BC  ®I'BOY BO  Bomoroackas I'MXA -  pexum  gocryna:

https://molochnoe.ru/ebs/

9. MaTrepuajibHO-TEXHUYECKOe o0ecnedeHne TN CHUNIHHbI
Yueonas aynuropus 1115 1151 npoBeeHUs 3aHATUN JTEKIIMOHHOTO M CEMUHAPCKOTO TUIIA
(mpakTU4eCKHE 3aHATUSA ); TPYIIIOBBIX U MHANBUIYaIbHBIX KOHCYJIbTAIIUN; TEKYILETO KOHTPOJIS U


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

MIPOMEKYyTOUHOM arrectaruu. OCHOBHOE 000pyI0BaHHE: dKPaH sl MPOEKTOpa 1 MIT., MPOEKTOp -
| mT., KOMIBIOTEP B KOMILJIEKTE - | 1IT.
JladopaTopusi Ne1107, ocHamneHHas mpubopaMu U 000pyI0BaHUEM:

B cemaparop-CIUBKOOTACIUTEID;

® yCTaHOBKA JJIsl U3yYEHUs IIpoLecca OTCTAUBAHMUS;

" TerI00OMEHHUK TUIa "TpyOa B TpyOe";

® KOHBEKTHBHAs CYLIWJIKA;

" [apOoCTPYWHBIN HACOC;

® [IeHTPOOEKHBINA HACOC;

" ncuxpomerp MB - 4M;

® cyerunk Bojael OAKM 209 001 IIC;

® TEmnJ000MEHHbIE INIACTUHBI AJIs IUIACTUHYATOIO anmapara;

®  KaJopu3aTOp BaKyyM-BBIIIAPHOI'O anmnapara;

® CeKyHIOMeEp, IITaHT€HLIUPKYJIb, MEPHbIE EMKOCTH.
Yueonas aynuropus Nel109. KoMmrbroTepHBbIi Ki1acc, KJIace A1 CaMOCTOATENHLHON padOThI
ctyneHToB. OCHOBHOE 000pyA0BaHUE: SKpaH s nmpoekTopa 1 mrT., mpoektop - 1 mrT.,
KOMITBIOTEDP B KOMIUIEKTE - | mT., 10 KOMITBIOTEPOB € TOCTYIIOM B 3JIEKTPOHHO-00pa30BaTEIbHYIO
cpeny Akanemuu, ObC u cetu MHTepHeT. B ayiuTtopun yCTaHOBIIEH KypC BUPTyallbHBIX
1abopaToOpHBIX PaboT:
«OmnpeneneHue peKUMOB TEUEHUS KUIKOCTU Y,
«ITocTpoenue HamOPHOH M MbE30METPHUYECKON JIMHUH JIJIsl TPYOOIIPOBOIOB COTIPOTUBIICHUSY,;
«M3ydenne npouecca nepeMeninBaHus»;
«M3yueHue npoueccoB HarpeBaHus U peKylepaluu TEMIOTh;
«HccnenoBanue paboThI IBYXKOPITYCHOM BBITAPHON YCTaHOBKUY;
«HccnenoBanue mpoiecca paclbUIMTEILHON CYIITKHY.
[orosop, 6eccpoyHo, aBTOPU30BAHHBIN JOCTYTI: http://www.labrab.ru/vgmbh.



10.KapTa komneTeHuMi AUCHUIJIMHBI

IIpoueccsl M annmapaThl NUIIEBBIX NPOU3BOJACTB ¢ OCHOBAMM I'MIPAaBJINKHU (Hanpa/jieHue noAroroBku 15.03.02 «TexHosiornuyeckne MalimHbl 1
odoopynoBanue» Ilpodusib MaiiiHbl ¥ anmaparhl MUAMICBBIX TPOU3BOJICTB )

HeJ’IB JUCHUITIIMHBI

- chopMUpOBATh y CTYJCHTOB  3HAHMSI O TEXHOJOTMYECKHX IPOIleccaxX MUIIEBBIX MPOU3BOJICTB U ammapaTax i ux

OCYILECTBJICHUS C YYETOM TEXHUUYECKUX U SKOJOTUYECKUX ACIIEKTOB, a TAKXKE MPAKTUYECKHE HABBIKHU MO TOJATOTOBKE
K PpEUICHUI0 KaK KOHKPETHBIX IPOM3BOJACTBEHHBIX 3a/Jay, TaK M MEPCIEKTHUBHBIX BOIPOCOB, CBS3aHHBIX C
palnmoHaIM3aIMen MPOoLECCOB U COBEPIICHCTBOBAHUEM allapaToOB MUIIEBBIX TPOU3BOCTB.

3amaun QJUCIUILUIAHBI

- q)OpMI/IpOBaHI/Ie 3HaHUH 00 OCHOBHBIX MCXAaHUYCCKUX, THAPOMCXAHHUYCCKUX, TEIUIOBBIX M MacCOOOMEHHBIX
mponeccax, MpoTCKArIKUX B Pa3JIMYHBIX IIPOMU3BOJACTBAX;

- (bOpMI/IpOBaHI/Ie 3HAHWM 10 UCIIOIb30BAHUIO COBPCMCHHBIX MCTOAOB UCCJICJOBAHUSA OTUX ITPOLCCCOB;

- q)OpMI/IpOBaHI/IC HAaBBIKOB II0 PCHICHUIO KOHKPCTHBIX IMPOU3BOJACTBCHHBIX 3adda4 H IICPCIICKTUBHLIX BOIIPOCOB,
CBs3aHHBIX C paHHOHaHHSaHHGﬁ MponcCCOB M COBCPHICHCTBOBAHMEM allllapaTOB MUIICBLIX IIPOU3BOJACTB.

B npouiecce ocBoeHUs JaHHOM IUCHUIUIMHBI CTYACHT (DOPMUPYET U AEMOHCTPUPYET CIEAYIONINE

O6menpodeccrnoHaabHble KOMIETEHIIUU

Komnereniun [lepeueHb KOMIOHEHTOB (TJIAHUPYEMbIE Texnonoruu dopma CryneHu ypoBHEN OCBOEHUS
Munexc DopmyIHpOBKa Pe3yJIbTAThI OOYUCHHS) dbopmupoBaHUs OLIEHOYHOTO KOMIIETEHILINU
CpeacTBa
OIIK UJ-1 onk-1 3HAET OCHOBHBIE MOHATHSA U Jlexunn TecTtupoBanue Ioporoserit
-1 CnocobeH MpUMEHATH | METOJbl MATEMAaTHYECKOro aHaJIH3a, (Ya0BJIETBOPUTEIBbHBIN)
ECTECTBECHHOHAYUHbIE i | OCHOBHBIC 3aKOHbI (QH3UKH, QU3HICCKHE JIabopaTopHbie [TnceMeHHBI | 3HAET OCHOBHBIC MOHSTHS U
O6H_IeI/IH)KeHepH]')Ie CBOHCTBA HSOpFaHquCKI/IX u OpFaHI/I‘IeCKI/IX 3aHATUI KOHTpOHB METOABI MATEMATHYECKOT O aHaﬂI/I?)a,
3HaHWU, METO/IbI Cuoeﬂ;HeHHHy CaMOCTOSITEIbHAS OCHOBHBIE 3aKOHBI (PU3UKH,
MaTeMaTHYEeCKOTO -2 onk-1 YMEET UCII0JIb30BATh N .
A 8 paGota VeTHBIH onpoc | PH3HUecKHe cBolicTEa
aHammsa U | CTaTUCTUYECKHUH anmapar U TeXHHIEeCKHe HEOPraHMYEeCKHX M OPraHHYeCKHX
MOJEIUPOBAHUSA B | Cpe€acTBa IJid 06p360TKI/I COEIVHEHUM.
. HNutepakTuBHBIE A .
HpO(i)eCCI/IOHaJ'IBHOI/I IKCIICPUMCHTAJIBbHBIX JAHHBIX, 3aKOHbI HpO}IBI/lHyTbII/[
JEATENBHOCTH. Gu3KKN ¥ pU3HIECKUE CBOMCTBA 3aHATUA (xopormo)

HEOPTaHUYECKUX U OPTaHUYECKUX
COEJIMHEHUH IS PETYJIUPOBaHUs,
YIPaBIEHUS U COBEPIICHCTBOBAHUS
TEXHOJIOTHYECKUX TPOLIECCOB
MPUMEHUTENHHO K BEIOpaHHON
CIIELIUAIBHOCTH, TPAMOTHO
UHTEPIPETUPOBATH IIOIYYEHHbIE

YMmeer ucnosnab3oBaTh
CTaTHUCTUYECKUH ammapar u
TEXHUYECKHUE CPEJCTBA AJIS
00pabOTKH IKCIIEPUMEHTAIBHBIX
JAHHBIX, 3aKOHBI PU3NKH U
¢uznyeckue cBoicTBa




pe3yabTaThl
WNJ1-3 onk-1 BnageeT criocoOGHOCTEIO
MPOBOJIUTH aHAJIHU3 PE3yJbTaTOB 00pabOTKU
CTaTUCTUYECKUX JaHHBIX U POPMYITHPOBATH
Ha ero OCHOBE MPAKTUICCKH 3HAYNMBIE
BBIBO/IBI

W/I-4 onk-1 Bnageer HaBbikamMu
TUTAHUPOBAHUS CAMOCTOSITEIILHOW paboTHI U
MEeTOJaMHt JTa00opaTOPHBIX

HCCIIENOBaHUM, METOAaMU 000011eHns
pe3yJIbTaTOB npu MIPOBEACHUH
TEOPETUYECKUX M OKCICPUMEHTAJIBHBIX
HCCIIeTOBaHUH

HEOPTaHWYECKUX M OPTaHMYECKUX
COCJTUHCHUH ISl PETyITUPOBAHHUS,
YIPaBICHHUS U COBEPIICHCTBOBAHUS
TEXHOJIOTHYCCKUX TPOIIECCOB
MIPUMEHUTENLHO K BRIOpAHHON
CIEIMATBHOCTH, TPAMOTHO
HHTEPIPETUPOBATE MONYUYCHHBIC
pe3ynbTaThl

Breicokmnii

(oTJIMYHO)
Bnaaeer ciocoOHOCTBIO IPOBOTUTH
aHaJu3 pPe3yJIbTaTOB 00padoTKU
CTATHCTUYECKUX JTAHHBIX U
(hopMyITUpPOBAThH HA €r0 OCHOBE
MMPAKTUYCCKU 3HAYUMBIC BBIBOAEBI, a
TAaK)XC HaBbIKaMM IIJIAHUPOBAaHHUA
CaMOCTOSTEILHON PabOoTH 1
MeToZaMu J1ab0paTOPHBIX
HCCIIEIOBAaHMI, METOAaMHU 0000IIEHNS
pe3yJIbTATOB MPH MPOBEACHUM
TEOPETUYCCKUX U
OKCHCPUMCHTAJIbHBIX HCCHGHOBaHHﬁ.

OIIK-

CriocobeH NpUMEHSTh
COBPEMEHHBIE
J3KOJIOTUYHBIC u
Oe3omacHble  METOJIBI
PaLMOHAIBHOTO
UCIIOJIb30BaHUS
CBIPBCBBIX u
IHEPreTHYECKUX
pecypcoB B
MAaIInHOCTPOCHUMH.

N/I-1 onk-7 3HaeT COBpeMEHHbIC
9KOJIOTUYECKHE M 0€30MaCHBIE METO/IbI
PaIMOHAIBHOTO UCTIOIE30BAHUS CHIPbEBBIX H
HEPTEeTHUECKUX PECYPCOB.

NI-2 onk-7 YMeET IpUMEHSITh METOIBI
PalMOHAIBLHOTO HCIIOIB30BAHUS CHIPHEBBIX U
SHEPTEeTHUECKUX PECYPCOB B
MAaIIHHOCTPOSHUU

WJ1-3ornk-7. Bnaneer HaBbIKAMU
PAIMOHATIBHOTO WCIIOJIb30BAHUS CHIPHEBBIX U
JHEPreTHUECKUX pecypcos npu
MPOEKTUPOBAHUH TEXHOJIOTHYECKOT0
000pYZI0BaHUS MTUILIEBON TPOMBIIIIEHHOCTH

Jlexuun

JlaGoparopHble
3aHATHS
CamocTosTenbHas
pabota

I/IHTepaKTI/IBHLIe
3aHATUA

TectupoBanue

[IuceMeHHBIH
KOHTPOJIb

YeTHBIN onpoc

IToporoswIiii
(YyaoBJ1eTBOPHUTEILHBII)

3Haer COBPEMCHHBIC SKOJIOTMYCCKUE U
Oe30macHbIe MCTOJbI PAlIMOHAJIBHOTO
HCIIOJIb30BaHUA ChIPbEBBIX U
JHEPreTHIECKUX PECYPCOB.

IIpoaBuHyTHIN
(xopoiuo)

VmMmeer MMPUMCHATH MCTOAbL
palluOHAJIILHOI'O UCII0JIb30BAHUA
CBIPBEBBIX U SHEPTCTUUCCKUX
PECYpPCOB B MAIIMHOCTPOEHUH




Bricoxkmii

(oTJIMYHO)

Brnaneer HaBBIKaMH PaIOHATBHOTO
UCTIONIH30BaHHUS CBIPBEBBIX u
IHEPreTHUCCKUX pecypcos npu
NPOCKTUPOBAHUU  TEXHOJOTMYECKOTO
obopynoBaHus MUTIEBON

IMPOMBIIIIJICHHOCTH.
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