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1 BBenenue

Pabouast mporpamma u pOHIT OIIEHOUHBIX CPEACTB AUCIUIUTMHBI « TYypOMHBI TEIIJIOBBIX U
ATOMHBIX JIEKTPUYECKHUX CTAHIIUI» COCTABICHBI B COOTBETCTBUU C TPEOOBAHUSIMH (eepaTbHOTO
rOCYJapCTBEHHOTO O0Opa30BaTEIbLHOTO CTaHAApPTa, YTBEPXKICHHOTO MpHKa3oM MuHOOpHayKH
Poccuiickoit @enepanuu, 1 OCHOBHOU MpodeccHOoHANbHOM 00pa30BaTeIbHON MPOTrPAMMBI TIOATO-
TOBKU «TernsoBble 3JIEKTPUUYECKUE CTAaHIMW» MO HampaBieHuto noarotoBku «13.03.01 Temo-
SHEPreTUKa U TeTIOTEXHUKaY.

3agaun CocTosT B OMyYeHUN 3HAHHUM, YMEHUH U HABBIKOB B 00J1aCTH TPOMBIIIIJICH-

JUCLUIUIMHBL | HOM TEIJIO’HEPTreTUKY MPH pa3padoTKe U NIPUMEHEHUH TypOOyCTaHOBOK,
IIPOU3BOAIIMX TEIIOBYIO U 3JIEKTPUUECKYIO SHEPTUIO

OcHOBHBIE TypOuHbl U TapoTypOHUHHBIE YCTAHOBKHU.

pasnmenst / Teopust TypOUHHOU CTYIICHU.

TeMbl auciu- | KoHCTpyKuuu TypOUH U MX OCHOBHBIX 3JIEMEHTOB.

TUTHHBI MHorocTyrneH4aTbie TypOUHBI.
PaboTa TypOUH Ha TepeMEHHBIX PEKUMAX.
TypOuHbI A1 KOMOMHUPOBAHHOW BHIPAOOTKH TEIUIOBON M AJIEKTPHUECKOM
SHEpIUH.

2 IlepeyeHb MUIAHUPYEMBIX Pe3yJabTATOB 00y4eHHs M0 JMCHUILIMHE (MOY.110), COOT-
HECEeHHBIX ¢ HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHI U

HpOHGCC HU3YyYCHUA NJUCHUIIIIMHBI <<Typ6I/IHI)I TCIVIOBBIX U ATOMHBIX JJICKTPUYCCKUX CTaH-
Ui HampaBlieH Ha (OpMUpPOBaHUE cleayonmx komnereHuud B coorserctsun ¢ ®I'OC BO u
OCHOBHOM 00pa3oBaTeIbHOM nmporpaMmoin (Tabnuna 1):

Ta6n1/1ua 1-— KOMHCTCHHI/II/I 1 MHAUKATOPBI UX JOCTUKCHUS

Konx n HanmeHoBaHue [Inanupyemslie pe3ysbTaThl
WNHauKkaTophl JOCTHKEHUS
KOMIIETEHIINH 0o0yueHHs 110 TUCLUIUIMHE
[IpodeccronanbHble
IIK-1 Cnocoben yuact- | IIK-1.1 3naeT Mmeroasl cOopa u aHa- | - 3HaeT crenuuky pop-
BOBaTh B cOOpe U aHa- JIN3a UCXOAHBIX JAHHBIX JUIS IPOEK- | MMUPO-BAHMS HCXOJHBIX
JIM3€ UCXOJHBIX JAHHBIX | THPOBAHUS 3HEPrOOOBEKTOB U MX JAHHBIX JUJIs1 IPOEKTUPOBA-
JUISL TIPOEKTUPOBAHUS AJIEMEHTOB HUS TYpOMH U UX 3JIEMEH-
SHEProoOBEKTOB U UX [1K-1.2 Ymeer paboTaThb ¢ pa3nud- TOB;
AJIEMEHTOB B COOTBET- HBIMU HCTOYHUKAMU HH(GOPMAIUU U | - YMEET MPOU3BOAUTH I10-
CTBUU C HOPMATHBHOMN IIPOBOAMTH €€ aHAJIN3 HCK UCXOJHBIX JIaHHBIX IO
JOKyMEHTaluen [1K-1.3 Bnaneer HaBblkamu cOopa M | TypOO-yCTaHOBKAM;
npeCcTaBiIeHNs HHPOPMALIUH 110 - BJIaZICET HaBbIKaMU
MIPOEKTUPYEMBIM 3HEPT000BEKTAM MO/ITO-TOBKU UCXOIHBIX
JAHHBIX JUJIS1 IPOEKTUPOBa-
HUS TYpOMH U UX 3JIEeMEH-
TOB.




ITK-2 Cniocoben npoBo-
AUTH PACUYCTEI 110 TUIIO-
BBIM METOJIKaM, ITPOCK-
TUPOBATh TCXHOJOINYC-
CKoe 000pyIOBaHUE C UC-
MOJIb30BAHUEM CTaHAPT-
HBIX CPEJICTB aBTOMATH-
3aIUy TPOCKTUPOBAHMS B
COOTBETCTBHUH C TCXHHYE-
CKUM 33JJaHUEM

[1K-2.1 3Haetr MeTOIMKHU pacyeTa s
MPOEKTUPOBAHUS TEXHOJIOTHIECKOTO
00opynoBaHus

[1K-2.2 YMmeeT npuMeHsITh cTaHAapT-
HBIE CPEJICTBA aBTOMATU3ALIMH ITPO-
EKTUPOBAHUS TEXHOJIOTHYECKOTO
00opyIoBaHus

[1K-2.3 Bnaneet HaBbIKaMu IIPOBE-
JICHUS pacyeToB IIPU MIPOESKTUPOBa-
HUU TEXHOJIOTUYECKOTO 000py10Ba-
HUS

- 3HACT OCHOBBI TETIIIOBBIX
pacueToB TypOoarperatoB
Y UX JJIEMEHTOB;

- yMeeT POU3BOIUTH pac-
4eThl TypOOarperaTtoB U Ux
JJIEMEHTOB;

- BJIaJieeT HaBbIKaMH TIPO-
BEJICHUSI pacyeToB TypOO-
arperaToB M WX JJIEMEH-
TOB.

[1K-5 Crioco6eH BbIoI-
HATBH pabOTHI 110 OCBOE-
HUIO U JIOBOJIKE TEXHOJIO-
IMYECKUX IPOIIECCOB
IIPOU3BOJICTBA TEIIJIOBOU
U JICKTPUYECKOM 3Hep-
T'Uu

[1K-5.1 3HaeT OCHOBHOM TEXHOJIOTH-
YEeCKHil LIMKJI TPOU3BOJICTBA TEILJIO-
BOU U JIEKTPUYECKOU DHEPTUU HA
TEIUIOBBIX ANEKTPUYECKUX CTAHIIUX,
000py1I0BaHNE TEXHOJIOTHYECKOM
CXEMBI, CIIOCOOBI COBEPILIEHCTBOBA-
HUS TEXHOJIOTMYECKUX MPOIIECCOB
[1K-5.2 Ymeer onpenensats ciocoob
COBEPIICHCTBOBAHUS TEXHOJIOTHYE-
CKHX IPOIIECCOB

[1K-5.3 BnageeTr HaBbIKaMM pacueTa
TEIJIOBBIX CXEM DJIEKTPOCTAHIIUMA

- 3HAaeT CIIOCOOBI IPOEKTHU-
poBaHHA TypOOarperaTos
1 UX 3JICMCHTOB,

- YMeEEeT NOJIb30BaThCs CH-
CTeMaMHU IIPOEKTUPOBAHUS
TypOoarperaToB u ux 3Jje-
MEHTOB;

- BJIaICCT HAaBbIKaAMU IIpO-
eKTHPOBAHHS AJIEMEHTOB H
y3JI0B TypOUH.

3 MecTo AMCHMILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuunnuHa « TypOrHBI TEIUIOBBIX M @aTOMHBIX 3JIEKTPUUECKHUX CTAaHIUI) U3ydaeTcs Ha 3,
4 xypce, 5, 6, 7 cemecTtpe.

JucrunianHa BXOIUT B cocTaB 00ka 1 «IucuIuinab! (MOIYIJIH )» U OTHOCUTCS K 0a30BOi
YacTH.

Jlji 0OCBOEHUS TUCIUIUIMHBI HEOOXOAMMBI 3HAHUSI, YMEHUS, HaBBIKUA U / UJIU OMBIT MpaK-
TUYECKOM AeqaTenbHOCTH, chOPMUPOBAHHbIE B MPOLIECCEe U3YUEHUS AUCLUIUIUH / MpakTHK: «H-
xeHepHas rpagpuka B CAD-cuctemax», «OCHOBBI aBTOMAaTHU3MPOBAHHOTO MPOEKTUPOBAHUSY,
«BBenenue B mpoecCHOHABHYIO JESITETbHOCTDY.

3HaHMsI, YMEHUS U HaBBIKH, CHOPMUPOBAHHBIE NIPU U3YUYEHUU TUCHUIUINHBI « TypOuHBI
TEIUIOBBIX M aTOMHBIX JIEKTPUUYECKUX CTaHLUN», OyAyT BOCTpeOOBaHbI IPH U3YUYEHHUHU MOCIIENY-
IOLUX AUCUUIUINH: «KOoTenbHbIe YCTAaHOBKU M TApOT€HEpaTopbl», « TerIoBble U aTOMHBIE DJIEK-
TpUUecKHe cTaHIIMNy, «[laporazoBslie ycTaHOBKNY, «IIpon3BoCTBEHHAs IPAaKTUKA (IPEIAUILIOM-
Has MpakTuka)», «CrennanbHble KOMIIBIOTEPHbIE TEXHOIOTHMY, «JIBUraTean BHYTPEHHETO Cro-
panus», «Bononoaroroska», «TexHoIOrus MPOM3BOACTBA 3JIEKTPOIHEPTUU U TEIIOTHD, «Teo-
pHs aBTOMAaTU3UPOBAHHOTO YIPABJICHUS TEIUIOBBIMU YHEPTeTUUECKUMHU YCTaHOBKaMu», « OCHOBBI
HKCIUTyaTaIllMH TEIUIOBBIX MIEKTPHUUECKUX CTaHIuil», «[Ipon3BoICTBEHHAs paKTUKA (IKCILTyaTa-
[IMOHHO-TEXHOJIOTHYECKas MPAaKTHUKA)».

JucturuimHa « TypOUHBI TETIOBBIX M @TOMHBIX 3JIEKTPUYECKUX CTaHLUI» B paMKax BOC-
MUTATENbHOM pabOoTHI HallpaBiieHa Ha (OPMUPOBAHKE Y 00YUAIOIIMXCS YMEHUSI apIryMEHTHPOBATh
U CaMOCTOSATENBHO MBICIHTDh, PA3BUBAET TBOPUYECTBO M MPO(ECCHOHATbHBIE YMEHHUS, CUCTEMbI
OCO3HAHHBIX 3HAHUHN, OTBETCTBEHHOCTHU 3a BBHINIOJHEHHE Yy4eOHO-TIPOU3BOJICTBEHHBIX 3aJjaHUN U

T. 1.
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4 O0beM JUCUMIIMHBI (MOXYJIs]) B 32a49€THBIX eJMHUIAX ¢ YKa3aHUEeM KOJIUYeCcTBA
aKaJleMHYeCKHX YaCOB, BbI/IeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aomuxcs ¢ npenoaaBa-
TeJieM (10 BUAAM y4eOHBIX 3aHATHIH) M HA CAMOCTOSITEJIbHYIO PA00Ty 00y4arouuXcs

O6mmas Tpya0eMKoCTh (00beM) mucHUIUIMHEBI coctaBisger 10 3.e., 360 akan. yac.
Pacnipenenenne oobeMa AUCHHUILTAHBI (MOJYJISI) TIO BHJIaM yUeOHBIX 3aHSATHI MpEACcTaB-

JIEHO B TadJymue 2.

Tabmuna 2 — O6beM TUCIUILIMHBI (MOJTYJIs) IO BUJAM YUeOHBIX 3aHSATHIM

OLIEHKOM, DK3aMecH

Bcero
O0beM TUCIUIINHBI akajgeMuye-
CKHX YacoB

OO6mmast TpyA0€MKOCTh JTUCITUTUTHHBI 360
KonrakTHas aynuropHasi padoTa 00y4arommXxcs ¢ npemnogasaresiem (1o 28
BU/IaM Y4eOHBIX 3aHSATHI), BCEro
B ToMm umnciie:
3aHAITUS JIEKIHMOHHOT0 THIIA (JIEKIUU U UHbIE Y4eOHbIE 3aHATHS, IPeayCcMaT-
pUBAIOIIUE TPEUMYIIECTBEHHYIO Tiepeady yueOHoiH nH(pOpMaIliy TeIaroru- 12
YECKUMH paOOTHUKAMH )
3aHSITHS CEMUHAPCKOI0 THINA (CEMHUHApHI, MPAKTUYECKUE 3aHATHUSA, MIPAKTHU- 16
KyMBbl, 1a00paTopHble paObOThl, KOJUIOKBUYMbBI U MHbIE aHAJIOTUYHBIC 3aHSATHUS)
CamocrosiTesibHasi padoTa 00y4arOIMXCA U KOHTAKTHas padoTa, BKIIOUYa-
0111ast TPYIIIOBBIE KOHCYJIbTAUU, UHANBUIYAIbHYIO pab0Ty 00ydYaromuxcs ¢ 319
mpenojaBaTeNssMd (B TOM YHCIIe MHAWBUIYalbHBIE KOHCYJBTAIIMH); B3aUMO-
JIEHCTBUE B DJIEKTPOHHOM HH(POPMAIIMOHHO-00pa30BaTEILHOM Cpelie By3a
[IpomexyTrouHas aTTectanus odydaromuxcsi — KypcoBoii nmpoekr, 3auer ¢ 13

5 Copep:kanue TUCHUIIMHBI (MOAYJISA), CTPYKTYPUPOBAHHOE MO TeMaM (pa3aeiaMm) ¢
YKa3aHHeM OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMU4eCKHX YaCOB U BU/I0B YUeOHOM pa-

00ThI

Tabmuua 3 — CTpyKTypa U cojiepKaHue JUCUUILUIMHBI (MOAYIIs)

Bunel yueOHoI paboThI, BKIIIOYasi caMmo-
CTOSITENIbHYIO paboTy 00y4aroLIuXCs 1
TPYJIOEMKOCTb (B Hacax)

KonrtakTHas paboTa npemnogaBa- CPC
HaumeHnoBaHue pa3ziesioB, TEM U COJEpKaHUE TeJs ¢ 00yJaouMMucs
Marepuaia Jlekmu | Cemunap- | Jlabopa-
CKue TOpHBIE
(npakTu- | 3aHATHS
YecKue 3a-
HSATHSI)

Paszoen 1. Typbunst u napomypourHbvle yCMaHo8KU




Tema Tunsl TypOUH M UX IPUHLUT EHCTBUA:
TypOuHa Kak OCHOBHOM JIBUTATETh COBPEMEHHOH TETLIOBOM
Y aTOMHOM 3J€KTpU4YecKo cTaHuuu. [IpuHnun neicTBus
TypOuHBL. KpaTkuii McTOpudecKknii 09epK pa3BHTHUS Tapo- 2
BBIX U Ta30BBIX TypOuH. COBpeMEHHOE COCTOSHHE pa3BH-
TUSI TypOMHOCTPOCHUsS. AKTHUBHBIE M PEaKTHBHBIE Typ-
6unsl. Typounnsie yctanoBku TOC u ADC. KoHcTpykums
1apOBO# TYpPOHMHBI, €€ OCHOBHBIX Y3JIOB U JICTAJICH.

Tema CriocoObl MOBBIMIEHUS JYKOHOMUYHOCTH
mukia [1TVY:

[TaporypOuHHas ycTaHOBKa U €€ 9KOHOMUYHOCTb. BiinsiHue
HaydaJbHbIX U KOHEUHBIX MapaMmeTpoB napa Ha KIIJ[ nukna 2 - - 6
IITY. IIpomexxkyTouHblil neperpes mnapa. Perenepuposan-
HBII IOIOTPEB MTUTATENbHOM Boibl. KOMOMHUpOBaHHAs BBI-
paboTKa TeIIOBOU M AJIEKTPHUYECKOH DHEPTHU.

Tema Knaccudukamus TypOuH:
OcHoBBl knMaccuukanuu TypOuH. TexXHUKO-3KOHOMHUYE- 2 2 _ 6
CKHE XapaKTePHCTHKH MOIIHBIX COBPEMEHHBIX TYypOMH,
ycranaBiuBaeMbix Ha TOC u ADC B Poccun.

Paszoen 2 Teopus mypbunnou cmynenu. Koncmpykyuu mypOour u ux OCHO8HbIX 31eMEHMO08

Tema [IpeoOpazoBanue >HEpruu B TypOUHHOU

CTYIICHU:

KoncTpykTrBHOE BBIIONHEHHE TypOWHHOH cTymeHu. Oc-
HOBHBIC ypaBHEHHA pabodero mporecca TypOHMHHOU CTY-
rieHr. OCHOBHBIEC XapaKTEPUCTUKHU U TaPaMETPHI IOTOKOB B 2 2 - 6
kaHanax. [I[peoOpazoBanme YHEPTUU B TYPOMHHON CTYTICHH.
TpeyromsHuKH cKOpocTel. Critbl, IefcTByIOmue Ha pado-
yye JonaTku. TeopeTHyecKuid M IEHCTBUTENBHBIA IPO-
IIECCHI B COMJIaX U pabOYHUX JIOMATKAaX.

Tema OtHocurenvubiii onatounsii KITJI. Ilo-

TEpH SHEPTruu B TYPOUHHBIX peleTKax:
MoiHOCTb, paboTa mapa (ra3a), OTHOCHUTENBHBIN JTOTATOY-
ueiid KITJ[ ctynenu. 3aBucumocts nonatognoro KIIJI ax-
TUBHOM U PEAKTUBHOM CTYIIEHE! OT OTHOILLIEHUS CKOPOCTEH. 2 - - 8
Vicnionp30BaHNe HEPTHM BBIXOAHOW cKopocTd. CTymneHH
ckopoctu. Ilorepu sHeprun B pemerkax. KoadduumeHt
pacxona. [Totepu npoduibHbIe U KOHLEBBIE. BiusiHue pe-
JKMMHBIX IapaMeTPOB Ha XapaKTEPUCTUKH PEHIETOK

Tema XapakTepuUCTUKH TYpOMHHBIX PELIETOK.

Buyrpennnii orHocutensHbiii KITJI:

TypOuHHBIE pemeTKn M UX I'€OMETPUYECKHE XapaKTepH-
ctuxn. OnpeiesieHne OCHOBHBIX Pa3MepOB COIUIOBBIX U pa-
0ounx pemeTok. Beibop mpoduield IomaTok u reoMeTpH-
YECKUX M KOHCTPYKTHUBHBIX NTAPaMETPOB. 2 2 - 8
Buytpennnit otHocutenbHbid KI1J] TypOWHHOW CTymeHH.
Jononaurtenbhbie motepu. OCOOCHHOCTH TEYCHHUS BIIaXK-
HOTO TIapa B pemeTKax TypOMHHOM cTyneHn. Jpo3us pado-
YHUX JIONATOK. BBHIOOp ONTHMAaIbHOTO OTHOIIEHHS CKOpPO-
CTel JUlsl CTyNeHel pa3iuiHOro THIA.

Tema M3yueHne TeninoBoM CXeMbl KOHACHCALU-

- - 2 6
OHHOTrO Typboarperara
Tema Pacuer nmapaMeTpoB CTYIIEHEW aKTUBHBIX U i 5 i 6
pPEaKTUBHBIX TYpOUH
Tema BinsHne HagalbHBIX TapaMETPOB Mapa Ha i ) 5 6
BJIQXKHOCTh OTpa0OTaBILIEro mapa

Pazoen 3 Mnoecocmynenuamoie mypounol

Tema Tunbl MHOTOCTYTIEHYATHIX TypOuH. Termo- ) ) ) 8

BOH Mpollecc B MHOTOCTYIIEHYAThIX TypOMHaxX:
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TypOuHbl cO CTYHEHsSMH cKopocTu/maBieHus. TerioBoi
nporecc B MHOTocTylieH4aroi Typoune. KoHuessle ymior-
nenus. [lorepu sHeprun. Bimsiaue yncia crynened Ha a¢-
(beKTHBHOCTH MPOTOYHOI yacTh TypOuHbl. Koadduiument
BO3BpaTa TEILIOTHI.

Tema Ilopsigok TemioBoro pacuera MHOTOCTY-

NEHYaTON TYpOUHBI:

[Mopsiok TemIoBOro pacuera MHOTOCTYIEHYAaTOH TapoBOH
TypOunbl. OLeHKa 4ucia CTyleHeld MHOTOCTYNEHYaToH
TypOuHel. [IpenensHas MOIIHOCTH OJHOIIOTOYHOW Typ-
6unpl. OcOOEHHOCTH NETATFHOTO pacueTa CTyHeHeH Typ-
6unbl. O030p KOHCTPYKIMK MHOTOCTYHNEHYATHIX MapOBBIX
TypOHH ¢ IPOMEKYTOYHBIM IIEPETPEBOM Tapa, 6e3 mpome-
KYTOYHOTO Tieperpesa mapa. OmeHka S5KOHOMUYIECKOH -
(hEKTHBHOCTH COBPEMEHHBIX KOHCTPYKIHMHA TypOUH

PacuerHo-Tpaduueckas padbota

83

HUTOI'O B 6-M cemecTpe

12 8

155

Pazoen 4 Paboma mypoun na

NEePEMEHHBIX peHcUumax

Tema PaGora TypOMHHOM CTyIIEHU Ha MEPEMEH-

HOM PCIKHMC!

Pabora cTyneHnu u TypOMHBI Ha IEPEMEHHOM peXnume. 3a-
BHCUMOCTb MEXJY PacXoAOM Iapa W IapamMeTpaMHy Iapa
nepen u 3a pemeTtkoir. Crenenu peaktuBHocTH u KI1/] pu
HU3MEHEHHUH OTHOILLIEHUS CKOPOCTEH CTYIEHU. Y CIOBUS pa-
0OTHl TOCHEIHEeH CTYNEeHW KOHACHCAIIMOHHOW TypOWHEI
IIpU IEPEMEHHOM JABJICHUU 34 CTYIIEHBIO.

Tema CriocoObl mapopacnpeesieHus:

Pabota MHOTrOCTYIEHYATO TypOUHBI HA MEPEMEHHOM pe-
xuMme. PacnipesieneHre qaBneHuil U TEIUIONEPEnanos B CTy-
MeHsSX TYpOWHBI MPU M3MEHEHUH pacxoja pabouero Tena,
TaKke ero mnapamerpoB. [lpoccenbHOe mMapopacnpejene-
uue. [loTepu apoccenupoBaHusi B KOHICHCALIMOHHOW H
MIPOTUBO/IaBlIeHYeCcKOU TypOuHax. ComioBoe mapopacipe-
nenenue. OOBoHOE Mapopacnpenenenue. Mismenenue pac-
X0/la mapa uepe3 TypOMHY METOJIOM CKOJIB3SIIETO JaBie-
HU.

Tema BiausHue nusMeHeHus mapaMeTpoOB Iapa Ha

MOIIIHOCTh U 9 KOHOMHWYHOCTD.

BiusiHre M3MEHEHMs] HAuyaJlbHOTO JIaBJICHUS, Ha4yaJbHOU
TeMIEePaTyphl, JaBICHHUS OTPaOOTAaHHOIO Iapa M COCTOs-
HUM TPOTOYHOH YacTH Ha MOINHOCTh U IKOHOMHYHOCTb
TypOWHBL

Pazoen 5 Typounwl 0151 KOMOUHUPOBAHHOU B8bIPAOOMKU MENL

080U U INEKMPUYECKOU dHep2UU

Tema TernopukaioHHbIE TYpPOUHBIL:
OxoHOMHUYECKas 3P PEKTUBHOCTH IPU HCIIOIH30BAHUH TYP-

Ooun JIIsL KOM6I/IHHp0BaHHOﬁ BI)Ipa6OTKI/I TCIJIOTBI U JJICK- = = 6
Tpuueckoi sHepruu. [lapoBble TypOMHBI ¢ IPOTHBOAABIIE-

HHUCM.

Tema TypOuns! ¢ or6opamu napa:

TypOuHBI ¢ OJHMM U JABYMS PErylIHpYyeMBIMH OTOOpaMu _ _ 6
napa. TypOuHBI C OTONHMTENBHBIMH OTOOpaMH Tapa Npu

CTYIICHYATOM IMOAOTPEBC CEeTeBOU BOJIBI.

Tema J[marpammbl peXuMOB:

Huarpamma peXuMOB TYpOWMHBI C IPOTHBOAABIICHHEM. _ _ 6

Juarpamma pe>KUMOB TYpOUHBI C ABYMS PETYIIHUPYEMbBIMH

oTOopamu mapa.
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Tema Jluarpamma pexxuMoB TypOUHBI C IPOTUBO- ) 4 ) 6
JaBJICHUEM

Tema Jluarpamma pe>xuMOB TypOHHBI C 2-Ms pe- i ) i 6
I'YJIMPYEMBIMU OTOOpaMU mapa

KypcoBoii npoekt . - - 116
HUTOI'O B 7-M cemecTpe - 4 - 164
UTOro 12 12 4 319
10 JMCIUIIHHE

6 BHeaynuTopHasi caMmocTosITe/IbHAsI pa00Ta 00y4YarouUXcsl M0 U CHUIINHE (MO-
AYJ110)

[Ipu nnaHupoBaHUM CaMOCTOSATEIBLHON PadOThl CTYAEHTY PEKOMEH]IYETCS PYKOBOJICTBO-
BaThCs CJIEAYIOIIUM paclpeielieHueM 4acoB Ha CaMOCTOATEIbHYIO paboTy (Tabmuna 4):

Tabnuia 4 — PexoMeHtyemoe pacrpe/ielicHUe YacoB Ha CaMOCTOSTEIIbHYIO padoTy

KoMmoHeHTbl caMocToATEIbHONU PadOThI KonnuecTBo yacos
N3ydeHne TeopeTHUeCKUX pa3/ieioB JUCIUILIUHBI 120
[Toaroroska u opopmienue PI'P 83
[Monroroska u odpopmienue KII 116
UTOIoO 319

7 OueHOYHbBIE CPEeICTBA IS IPOBEACHUS TEKYIIEro KOHTPOJISI M POMEKYTOYHOM
arrecTalMy 00y4aOIIMXCH MO JMCUMILINHE (MOTYJIIO0)

@DOHJ OLIEHOYHBIX CPEACTB Ul IPOBEAEHUS TEKYLIETO KOHTPOJIS YCIIEBAEMOCTH U IIPOMeE-
JKyTOYHOM aTTecTaluu npeacrasieH B [Ipunoxennn 1.

[TonmHBIN KOMIUIEKT KOHTPOJIBHBIX 3aJlaHMM WM MHBIX MaTepUalioB, HEOOXOJIUMBIX IS
OLICHMBaHMSI PE3YyJIbTATOB O0YUEHUs MO IUCHUIUIMHE (MOAYJIIO), IPAKTUKE XpaHUTCS Ha Kadeape-
pa3paboTurKe B OyMa)kHOM U 3JIEKTPOHHOM BHJIE.

8 YuedHo-MeToaMYecKkoe U HH(POPMALMOHHOE o0ecTiedeHne JUCHUNIMHBI (MOIYJIA)

8.1 OcHoBHas iMTEpPaTYpa

1. Tpyxuwuii, A.Jl. TertodukanroHHble MapoBble TYpOUHBI M TYpOOYCTaHOBKH: YueOHOe
nocobue st By30B / Tpyxuuit A.Jl., Jlomakun b.B., - MockBa: MDOU, 2002.- 540 c.

2. Hlunnukos, I1. A. [IpoexTupoBaHue 0 JHOLUMINHAPOBON KOHJCHCAITMOHHON TYpOUHBI /
MuaankoB [1.A. - HoBocubOupck : HI'TY, 2013. - 83 c.: ISBN 978-5-7782-2226-7. - Tekcr :
anektpoHHbI. - URL: https://znanium.com/catalog/product/558647. — Pexxum moctymna: mo moj-
TIHCKE.

8.2 lomotHuTE/IBHASI IUTEPATYPA

1. [TapoBeie u razoBsie Typounsl / [loa pen b.M.TposHosckoro, I'.C.CamoiinoBuya.-
Mockga.: DHeproaromuzaat, 1987. — 256 c.
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2. Tuxonenkos, b. I1. ['mnpaBnuyeckue Mamuubl. Yacts 2. TypOuHbI [ DIEKTPOHHBIN pe-
cypc] : ya. mocobue / b. I1. Tuxonenkos. - Mocksa : MTABT, 2005. - 92 c. : 62 uin. - Tekcr :
snekrpounsiid. - URL: https://znanium.com/catalog/product/400716. — Pexxum gocTyIma: 1o moj-
MIUCKE.

8.3 MeToauueckue YKa3aHus JJd CTYACHTOB IO OCBOCHUIO TUCHUIIJINHBI

TypOuHBI TETUIOBBIX U ATOMHBIX 3JICKTPOCTAHIMH | METOJMUECKUE YKA3aHUsI IO BBIIOJTHE-
HHIO KYPCOBOT'O IPOEKTA 10 AUCHMIUINHE « TypOMHBI TEIIOBBIX M aTOMHBIX 3JIEKTPOCTAHIHI): /
A IO. ITonnos. — Komcomonbck-Ha-Amype: «KKHAT'TY», 2011. -25 c.

8.4 CoBpemennblie npodeccoHaIbHbIE 0a3bI JaHHBIX U HH(OPMAINIHOHHBIE CIIPABOY-
Hble CUCTEeMbI, HCI0JIb3yeMble IIPH OCYLIeCTBJICHUHN 00Pa30BaTeJIbHOI0 MPOIecca 1Mo AUCIHU-
ILUINHE

1. OnextponHo-6mbIMoTeyHast cuctema ZNANIUM.COM. orosop EIT 44 Ne 003/10 56¢
MK3 191272700076927030100100120016311000 ot 17 ampenst 2019 r.

2. DnextpoHHO-OMOMMoTeyHas cucreMa IPRbooks. Jlutiensunonnsiii jorosop Ne ET144 No
001/9 ma mpemocraBlieHHWE JOCTyNa K JJIEKTpOHHO-OmMOmMoreuHoi cucreme [PRbooks MK3
191272700076927030100100090016311000 ot 27 mapta 2019 r.

3. DnekrponHo-onbamoreynas cuctema eLIBRARY.RU. orosop Ne EIT 44 Ne 004/13 Ha
OKa3aHHe yCIIyT JocTyna K ANEKTPOHHBIM U3JIaHUSM HK3
91272700076927030100100150016311000 ot 15 anpens 2019 .

4. NadpopmannoHHo-cripaBouHble cucteMbl «Koaekcy/ « Texakenepr. Cornamenue o co-
tpyaaudectse Ne 25/19 ot 31 mas 2019 1.

8.5 Ilepeuens pecypcoB MHGOPMALMOHHO-TeIeKOMMYHUKAIMOHHON ceTH «WHTep-
HeT», He00XOAMMBIX /11l OCBOCHUS THUCHMILINHBI (MOYJIs1)

1. DnektpoHHBIi aTnac aeraneit maposoil Typounsl K-300-240: [DnekTpoHHBIH pe-cypc]—
Pexxum noctyna: http://twt.mpei.ac.ru/OCHKOV/trenager/trenager.htm

2. ®ororanepes aeraneit mapoBoit TypOunsl K-300-240: [DnekTponHsIi pecypce]— Pe-xum
noctyma: http://twt.mpei.ac.ru/OCHKOV/trenager/trenager.htm

8.6 JInnensnonHoe u cBOOOAHO pacnpocTpaHsgeMoe NPOrpaMMHoOe o0ecrnedeHue, uc-
M0JIb3yeMOe IPH OCYLIECTBICHUH 00Pa30BATEJbHOIO MPOLECCA M0 AUCHUILINHE

Tabnuua 5 — [lepeyeHp UCTIONIB3YEMOr0 IPOTPAMMHOT0 00ecIeUeHHsI

Haumenosanue [10 PexBu3nTHI / yCIIOBUS UCTIOIB30BAHUS

OpenOffice CBoOoaHas TUICH3MS, YCIOBHSI HCTIOIB30BAHUS TI0 CChUIKE:
https://www.openoffice.org/license.html

SMath Studio CBo0oiHas JIMIIEH3Ms, YCIOBUS UCTIOIb30BAHUS 110 CCHUIKE:
https://ru.smath.info

CoolProp Wrapper CBoOOTHAS TUIIEH3HSI, YCIOBUS UCTIOIB30BAHUS 110 CCBLIKE:
(momonmuenne k SMath Stu- | https://ru.smath.info/0630p/CoolProp
dio)
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NanoCAD CBoOoaHas TUIICH3MS, YCIOBHSI HCTIOIB30BAHMS TI0 CCHUIKE:
https://www.nanodev.ru/products/free/

KOMIIAC-3D LT OO6pa3zoBaTenbHas JTUICH3US, YCIOBHS UCTIOIb30BaHUS 110
cebuike: https://kompas.ru/kompas-3d-It/about/

9 OpraHu3anHoHHO-NeJarornyecKue ycJa0BUsA

Opranuzanus 00pa3oBaTeIbHOIO MPOLECCa periaMeHTUpyeTcs y4eOHbIM TIAHOM H pac-
nucaHueM y4eOHBIX 3aHATHH. SI3bIk 00yueHus (nmpenogaBanus) - pycckuid. [{nst Bcex BUIOB ayau-
TOPHBIX 3aHATUM aKaJEMUYECKUN Yac YCTaHABIUBACTCS MPOJOJKUTEIBHOCTHIO 45 MUHYT.

[Ipu dopmupoBanuu cBOeW MHAMBHIYabHON 00pa3oBaTeNbHOI TpaekTopuu o0ydaro-
HIMICST UMEET TPABO Ha Mepe3adyeT COOTBETCTBYIOMIUX AUCIUILIMH U MTPO(HECCUOHATBLHBIX MOIY-
Jieil, OCBOEHHBIX B IpoIIecce MPEAIECTBYIOMIEr0 00yUeHus, KOTOPBI 0CBOOOXKAaeT 00yyaroIe-
rocst OT HEOOXOIUMOCTH UX TIOBTOPHOTO OCBOCHHUSI.

9.1 O6pa3oBaTte/ibHbIE TEXHOJIOTHH

VYueOHblii poliece IpH MPENoIaBaHUU Kypca OCHOBBIBAETCS HAa MCIIOJIb30BAHUU TPATUIIN-
OHHBIX, THHOBALIMOHHBIX U MH()OPMALMOHHBIX 00pa30BaTEILHBIX TEXHOJOTUH. TpaauiiuoHHbIe
00pa3oBaTeIbHbIE TEXHOJIOIMH MPEACTABIEHBI JIEKIUAMU U CEMUHAPCKUMHU (ITPAKTUYECKUMHU ) 3a-
HATUAME. VIHHOBalMOHHBIE 00pa30BaTeIbHBIC TEXHOJIOTHH UCTIONIB3YIOTCS B BUJIE IIMPOKOTO MPHU-
MEHEHHUSI aKTUBHBIX W MHTEPAKTUBHBIX (popM mpoBenenus 3ansaTuil. MHdopMmamonHsie 06paso-
BaTeJIbHBIC TEXHOJIOTHH PEATU3YIOTCS IyTEM aKTUBU3AIMU CAMOCTOSATEIILHOM PabOThI CTYICHTOB
B MH(OpMaLIMOHHON 00pa30BaTeIbHON cpeie.

9.2 3aHATUA JeKIUOHHOT0 THUIIA

JIeKIMOHHBIN KypC MpeanojaraeT CuCTeMaTU3UPOBAaHHOE U3JI0KEHHUE OCHOBHBIX BOIPO-
COB y4eOHOT0 IJIaHa.

Ha nepBoii nexuuu jekrop 00s3aH NMperynpeinTh CTYAEHTOB, IPUMEHUTEIHHO K KAKOMY
6a3zoBoMy yueOHUKY (YueOHHMKaM, y4eOHBIM TOCOOMSIM) OyIeT IPOYUTaH KypC.

JIeKIIMOHHBIH Kypc JOJKEH 1aBaTh HauOOoIbIINK 00beM HH(pOpMaIuK 1 oOecriednBaTh 60-
Jee TIy0OoKOe MOHMMaHue yU4eOHBIX BOIIPOCOB IPH 3HAYUTEITHFHO MEHBIIIEH 3aTpaTe BpEMEHH, YeM
3TO TpebyeTcs OONBIIMHCTBY CTYICHTOB Ha CAMOCTOSATEIbHOE N3yUEeHUE MaTepuaa.

9.3 3aHsATHS CEMMHAPCKOIO THIIA

CemuHapcKue 3aHATUS TPEJICTABISAIOT COOOM JeTamu3alfio JICKIMOHHOTO TeopeTHye-
CKOI'0 MaT€puaiia, IpoBOJAATCA B HEIAX 3aKPCIIJICHHUA KypCa MU OXBAaTbIBAIOT BCC OCHOBHBIC pa3-
JEIIBI.

OcHoBHOH (opMOI1 poBe/IeHNsI CEMUHAPOB SIBJISIETCSI 00CyXIeHne Hanbosee mpodsieM-
HBIX U CJIOKHBIX BOTIPOCOB IO OTAEIBHBIM TeMaM, a TakXke pa300p MPUMepPOB U CUTYAIUil B ayaH-
TOPHBIX YCJIOBUAX. B o06s3annocTi mnpenoaaBaTeyid BXOAAT: OKa3aHUEC MeTOJIHLIeCKOﬁ ImoMomu u
KOHCYJIbTUPOBAHHE CTYACHTOB [0 COOTBETCTBYIOIINM TEMaM Kypca.

AKTHUBHOCTH Ha CEMHUHAPCKUX 3aHATUAX OUCHHUBACTCA IO CICAYIOIIHUM KPUTCPUSAM!

- OTBETHI Ha BOIIPOCHI, NpeAaraeMble Mpero aBaTeseM;

- y4aCTHE B JUCKYCCHUAX;

- BBIIMOJIHEHUE NTPOEKTHBIX U MHBIX 3aJJaHUI;

- aCCHCTUPOBAHHE MPEIIOIaBATEII0 B TIPOBEICHUH 3aHATHI.
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OTBeT noJKeH ObITh apTyMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OHOCIOXKHBIM, COJEPKATh
CCBUIKHM Ha HCTOYHUKHU.

JlokJ1aipl ¥ OTIMOHUPOBAHUE JJOKIIAJIOB TPOBEPSIOT CTENEHD BIAJACHUS TEOPETUYECKUM Ma-
TEpPUAIIOM, a TAKXKE KOPPEKTHOCTh U CTPOTOCTh PACCYkKACHUM.

OneHuBaHue 3a/1aHUMN, BHIITOJIHEHHBIX HA CEMUHAPCKOM 3aHATHUU, BXOJUT B HAKOIUICHHYIO
OLICHKY.

9.4 CamocTosiTe/ibHasi padoTa 00y4aloUIUXcs MO0 JUCHUNINHE (MOAYJII0)

CamocrosTenbHas paboTa CTyI€HTOB — 3TO IIPOLIECC AKTUBHOTO, 1€JIEHAIPABIEHHOTO ITPH-
0o0peTeHHsI CTYICHTOM HOBBIX 3HaHUH, YMEHHI 0€3 HETTOCPEICTBEHHOTO YUaCTHSI TPETOoIaBaTels,
XapaKTePU3YIOUIUICS MPeIMETHOM HaIPaBIEHHOCTbIO, 3 (PEKTUBHBIM KOHTPOJIEM U OLICHKOM pe-
3yJbTaTOB JESATEIILHOCTH 00Y4arOIIErocs.

Ienu camocToATeIbHON PabOTHI:

- CHCTeMaTu3alus 1 3aKPEIUICHHE MOJIYYEHHBIX TEOPETHUECKUX 3HAHUM U MPAKTUYECKUX
YMEHUU CTY/ICHTOB;

- YIUIyOJICHHE U paCUIUPEHUE TEOPETUUCCKUX 3HAHUI;

- (popMUpOBaHUE YMEHHI HCIOJIb30BaTh HOPMATUBHYIO U CHPABOYHYIO TIOKYMEHTAIIUIO,
CIIELUATIBHYIO JIUTEPATYPY;

- pa3BUTHE NO3HABATEIbHBIX CIIOCOOHOCTEN, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpraHU30BaHHOCTH;

- (hopMHpOBaHHE CaMOCTOSTEILHOCTH MBIIUICHHS, TBOPUECKOW MHHUIIMATUBEI, CIOCOOHO-
CTEH K cCaMOpa3BUTHUIO, CAMOCOBEPIIEHCTBOBAHUIO M CaMOpeaIn3aliy;

- pa3BUTHUE UCCIEIOBATEIBCKUX YMEHUN U aKaJeMUYECKUX HABBIKOB.

CamocrosiTenbHas paboTa MOXKET OCYHIECTBIISITBCS WHIMBUAYAIBHO WM TPYIIAMU CTY-
JIEHTOB B 3aBUCUMOCTH OT II€JId, 00BbEMa, YPOBHS CI0KHOCTH, KOHKPETHOM TeMaTHKHU.

TexHoNOTHA OpraHu3aIil CaMOCTOSTEIHLHON PabOThI CTYJEHTOB BKJIFOUAET MCIOJIb30Ba-
HUE HUHPOPMAIIMOHHBIX U MAaTePUAIbHO-TEXHUYECKIX PECYPCOB YHUBEPCUTETA.

KonTtponb pe3ynbTaToB BHEAyAMTOPHOM CaMOCTOSITEIHHOM pabOTHI CTYJIEHTOB MOMKET
MPOXOIUTH B MUCbMEHHOM, YCTHON MIJIM CMEIIaHHOM (opme.

CTyneHThI TOJDKHBI TTOJIXOIUTh K CAMOCTOSITEIFHOM paboTe Kak K HauBa)XHEHIIIEMY Cpe/l-
CTBY 3aKpEIUICHUS U Pa3BUTHsI TEOPETUUECKUX 3HAHUH, BEIPAOOTKE €TMHCTBA B3IJIS10B HA OT/AETb-
HBIE BOIIPOCHI Kypca, TPHUOOPETEHUS OTPEICTICHHBIX HABBIKOB U UCIIOJIH30BaHUSI TPOPECCHOHAITb-
HOM JIUTEPaTypPhI.

9.5 MeTroanueckue yKa3aHus JJiA 00y4alOMIUXCS 110 OCBOCHUIO TN CIUNITHHBI

[Tpy M3ydyeHuu AUCHUILIMHBI 00YYaroIUMCs 11eJIeCO00pa3HO BBIOIHATH CIEIyIOIIue pe-
KOMEHJAINH:

1. U3yueHue yueOHOM TUCIUITIMHBI JOHKHO BECTUCH CUCTEMATHUECKH.

2. Ilocne u3yueHus: Kakoro-mu0o pasfena no yueOHUKY UM KOHCIIEKTHBIM MaTepHajiaM
PEKOMEHIyETCsI IO TaMSITH BOCIIPOM3BECTH OCHOBHBIE TEPMHUHBI, ONIPEEIICHM S, IOHATHUS pa3/ena.

3. Ocoboe BHUMaHue CIIeyeT YAINUTh BHIIOJTHEHUIO OTUETOB MO MPAKTUYECKUM 3aHATUSAM
¥ MHIUBUIYaJbHBIM KOMIUIEKCHBIM 3aJIJaHHsIM HA CAaMOCTOSITEIbHYIO paboTy.

4. Best TeMaTuKa BOIIPOCOB, H3Y4YaeMbIX CaMOCTOSTEIbHO, 3aJa€TCsl Ha JIEKIUAX Mpenoa-
BateneM. MM ke naroTcsd MCTOYHMKM (B NEPBYIO OUYEPE]b BHOBb WU3/IAHHBIE B NEPUOAMUYECKOMN
Hay4YHOU JuTepaType) 1uist 0oJiee AeTalbHOro MOHUMAaHMSI BOIIPOCOB, O3BYUYEHHBIX Ha JIEKIUH.

IIpu camocTosTENEHON MPOPAOOTKE Kypca 00yUaroIrecs JOJKHBI:

- IPOCMAaTPHUBATh OCHOBHBIE ONPEAETICHUS U (PAKTHI;

- IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIIMOHHOM 3aHATHUN MaTepuall U JOIOIHUTD €T0
C YY4E€TOM PEKOMEHJOBAHHOM 110 JAHHOW T€ME JIUTEPATYPHI;
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- U3YYHUTb PCKOMCHAOBAHHYIO JIUTCPATYPY, COCTABIATH TE3UCHI, aHHOTAIIUN U KOHCIICKThI
Han0o0JI1ee BaKHBIX MOMCHTOB;

- CaMOCTOATCIIbHO BBIIIOJIHATD 3alaHU, aHAJIOTHYHBIC IIpEajiaraCMbIM Ha 3aHATUAX,

- UCIIOJI30BATh JIA CAMOIIPOBCPKU MATCPUAJIbI (bOHI[a OLCHOYHLIX CPCIACTB.

10 Onucanne MaTepuaJIbHO-TEXHHYECKOr0 o0ecrnedeHnsi, He00X0AMMOro JJIsl 0Cy-
HIeCTBJIEHUS 00Pa30BaATEILHOIO Mpolecca Mo AMCHUIInHe (MOLYJII0)

10.1 YueOHo-1200paTOpHOE 000PYA10BAHUE

Tabmuna 6 — [lepeuens 00opyaoBaHus 1abopaTopuu

Aynuropus | HammenoBanue ayautopuu (n1aboparopun) | Mcmonb3dyemoe 000pyoBaHue

228/3 BI[ ®OTMT [lepconanbpHbIE KOMIBIOTEPHI
JlokaspHas BEIYUCIUTEIBHAS CETh

10.2 TexHuueckue M 31eKTPOHHbIE CPeICTBA 00y4eHH

[Tpu npoBeneHnn 3aHATUI UCIONb3YETCs ayUTOpUs, 000pyI0OBaHHAs IIPOEKTOPOM (CTa-
LMOHAPHBIM MJIU [IEPEHOCHBIM) Ui 0ToOpaXkeHus npeszentanuii. Kpome toro, npu npose-neHun
JEKIHMHA U IPAKTUYECKUX 3aHATUH HE00X0AUM KOMIIBIOTEP C YCTaHOBJICHHBIM Ha HEM Opay3epom
U TIPOTPaMMHBIM 00€CIIEYeHUEM TSI IEMOHCTPAIIMH TPE3CHTAIUH.

11 Unble cBenenus

MeToauueckue PE€KOMEHIAUHU 110 oﬁyqenmo JuI ¢ OrpaHU4Y€HHBIMHA BO3MOKHO-
CTAMHU 3/10POBbA U HHBAJIUI0B

OcBoeHME NUCHUIUIMHBI 00YyYalOIIMMUCS ¢ OrPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3]I0POBBS
MOYET ObITh OPraHM30BAHO KaK COBMECTHO C APYTUMH O0YUarOIUMHUCS, TaK U B OTJIEJIbHBIX I'PYTI-
nax. [Ipennonaratorcst cnenuaibHble YCIOBUS JUJIs TIOJMy4YeHUs: o0pa3oBaHUs 00ydarOlUMUCS C
OTrpaHMYEHHBIMH BO3MOXKHOCTSIMU 37J0POBbSI.

[Tpodeccopcko-nenarornyeckuii coCcTaB 3HAKOMUTCS C TICUXOJIOTO-(DU3UOIOTHUECKUMU
0COOEHHOCTSIMH 00Y4YaIOLINXCSl MHBAJIHMJIOB U JIUL] C OTPAHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbS,
MHAUBUAYaIbHBIMU [IPOTPaMMaMHy peadMIINTAallU HHBATUAOB (pu Hanuuuu). [Ipu Heodxonumo-
CTH OCYLIECTBIIIETCS JOIIOJIHUTEIbHAS OIEPKKA IPENOJaBaHUS TBIOTOPAMH, IICUX0JIOTaMH, CO-
UAIbHBIMU paOOTHUKAMHU, IPOIIEIIINMHU [TOATOTOBKY aCCUCTEHTaMHU.

B cooTBeTcTBMM ¢ MeTOIMYECKMMHU peKoMeHAauussMu MunoOopHayku P® (yTB. 8 anpens
2014 r. N AK-44/058H) B Kypce npeanoaraercsi UCIojab30BaTh COLMAIbHO-aKTUBHBIE U pedIieK-
CHBHBIE METO/1bI 00yUEHHsI, TEXHOJIOTUHU COLIMOKYJIbTYPHOM peabuInTaIuy C IeNbI0 OKa3aHUs Mo-
MOIIM B YCTAHOBJIEHUH TOJHOLIEHHBIX MEKIMYHOCTHBIX OTHOLIEHHUH € APYTUMHU CTYJEHTAMH, CO-
31aHUM KOM(OPTHOTO MCUXOJOTHYECKOT0 KIMMaTa B cTyaeHdeckoil rpymme. [Togbop u paspa-
00TKa y4eOHBIX MaTepHAJIOB MPOU3BOJAATCS C YUETOM IPEJIOCTABICHUS MaTepuasa B Pa3InuHbIX
dopmax: ayauanbHOW, BU3YyaJIbHOW, C MCIOJIb30BAHUEM CIIEHHUAIBHBIX TEXHUUECKUX CPENCTB U
MH(OPMALIMOHHBIX CUCTEM.

OcBoenne aucrumnab aunaMu ¢ OB3 ocyriecTBiseTcs ¢ HCHOIb30BAHUEM CPEACTB 00Y-
YeHHsI 00IIEro U CHelHalbHOTO Ha3HaYeHUs (IEPCOHAIBHOIO U KOJUIEKTUBHOT'O MCTIOIb30BAHMS).
MarepuanbHO-TEXHHUECKOE OOecreueHne MpeayCMaTpUBaeT MPHUCIIOCOOICHUE ayTUuTOpUi K
Hy>xnaam mut ¢ OB3.
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dopma mpoBeneHNS ATTECTAIMH IS CTYICHTOB-WHBAJIH/IOB YCTAHABIMBACTCS C YUETOM
WHIMBUIYAIbHBIX MIcUXopu3ndeckux ocooennocreit. s crynentos ¢ OB3 npexycmarpuBaercs
JoCTymnHas popMa MPeJOCTABICHUS 3aJaHUH OLCHOYHBIX CPEJICTB, @ UMEHHO:

- B IEYaTHOM WJIM 3JIEKTPOHHOM (popme (U1 JIUL C HapyIIEHUSIMUA OITOPHO-ABUTaTEILHOTO
amnmapara);

- B I€4aTHOM (popMe WM AIIEKTPOHHOH (opMe ¢ yBETUYEHHBIM MIPUPTOM M KOHTPACTHO-
CTBIO (JUTS JIMI] ¢ HAPYIICHUSIMHU CITyXa, PEUH, 3peHu);

- METOJIOM YTEHHSI aCCHCTEHTOM 3aJaHus BCIYX (JUIS JIUI C HAPYLICHUSIMU 3PEHUS).

CtyneHTaM ¢ MHBAIMIHOCTBIO YBEIMYUBAETCS BpPEeMS Ha MOJTOTOBKY OTBETOB HA KOH-
TPOJIbHBIE BOTIPOCHL. J{JIs1 TAKUX CTYJCHTOB MpelyCMaTPUBACTCs JOCTYIHAs (popMa MpeaocTaBie-
HHSI OTBETOB HA 33/1aHUS, & UMEHHO!

- MUCHbMEHHO Ha OyMare wid HabopoM OTBETOB Ha KOMIBIOTEPE (IS JIUI C HAPYIICHUSIMU
ciIyxa, peun);

- BBIOOPOM OTBETa U3 BO3MOKHBIX BapUAHTOB C UCIOJIB30BAHUEM YCIYT acCUCTEHTA (/s
JIMII C HApYIICHUSIMH OIIOPHO-BUTaTEIBHOTO aapaTa);

- YCTHO (AJIs1 JIUI] C HAPYIICHUSIMH 3PSHHS, OITIOPHO-ABUTaTEILHOTO aIIapara).

[Tpu HeoOXoaMMOCTH 11t 00YYArOIIMXCS C MHBAJMHOCTBIO MPOIIEYPa OLICHUBAHUS pe-
3yJIbTaTOB 00yYEHHS MOJKET MMPOBOAMUTHCS B HECKOJIBKO 3TAIOB.
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[Tpunoxenue 1

®OH/J OIEHOYHbBIX CPEACTB

o IMCIOMIIJIMHE

«TypOUHBI TEeIIOBBIX U ATOMHBIX JIEKTPUYECKUX CTAHLMID)

HanpaBneHI/Ie IIOArOTOBKH

13.03.01 TermiosHepreTuka 1 TEIJIOTEXHUKA

Hanpasiiennocts (mpoduiie) oOpa3oBaTenbHON = TemIoBbIC AIEKTPUISCKUE CTAHIINN

MIPOrpPaMMBbI

KBanuduxarus BeITyCKHUKA

bakanasp

I'on Havama moaroroBkw (1o yueOHOMy Tutany) | 2020

dopma 00yueHust

3aounas Gopma

Texnonorus o0y4eHus Tpanunuonnas
Kypc Cemectp TpyaoeMKkocTs, 3.€.
3,4 6,7 10

Buna npomexyTo4HON arTecTanuu

Ob6ecneunBaroiiee mMoApa3acieHue

3auet ¢ onieHKoM, KypcoBoi npoexT,
DKk3aMeH

Kagenpa «TennoBble sHEpreTHYECKHE YCTAHOBKI
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1 IlepeveHb MIAHMPYEMbIX Pe3yJbTATOB 00y4eHHUS M0 JUCHHMILIUHE (MOIYJII0), CO-
OTHECEHHBIX ¢ HHAUKATOPAMM JIOCTUKEHUSI KOMIIEeTeH M i

Tabmuua 1 — KomnereHIyu 1 MHIUKATOPBI UX JTOCTUKECHHUS

Ko 1 naumenoBanue
KOMIIETEHIINU

Nuaukatopel 1OCTHXKEHUS

[Inanupyemblie pe3ynbTaThl
00yYeHUS IO TUCIIUILIAHE

[IpodeccronanbHbIe

ITK-1 Cniocoben y4acr-
BOBaTh B cOOpe u aHa-
JIM3€ UCXOAHBIX JaHHBIX
JUISL IPOEKTUPOBAHUS
HEProOOBEKTOB U UX
3JIEMEHTOB B COOTBET-
CTBHUH C HOPMATUBHOU
JOKyMEHTauuen

[TK-1.1 3naet metozsl cOopa u aHa-
JIM3a UCXOHBIX JAHHBIX JJIS TIPO-
EKTUPOBAHUS YHEPrOOOBEKTOB U MX
2JIEMEHTOB

[TK-1.2 Ymeer paboTath ¢ pa3iud-
HBIMHU UCTOYHHUKAMHU UHGOpMAITIH
Y TIPOBOJIUTH €€ aHAJIN3

I1K-1.3 Bnageer HaBbikaMu cOopa
Y TIPEJICTABJICHUS HH(POPMAITUH TIO
MIPOEKTUPYEMBIM SHEPT000HEKTaM

- 3HaeT crenupuky Gopmu-
POBaHMS UCXOIHBIX JaHHBIX
JUTSL IPOCKTHPOBAHHUSI TYP-
OUH U UX 2JIEMEHTOB;

- YMEET MPOU3BOAUTH TOUCK
UCXOJHBIX JTAHHBIX MO TYp-
00yCTaHOBKaM;

- BIIaJieeT HaBbIKAMU MOJITO-
TOBKU UCXOHBIX TAHHBIX
JUISL IPOCKTUPOBAHHUS TYp-
OWH U MX 3JIEMEHTOB.

[TK-2 Crioco6eH mpoBo-
JMTh PACUYCTHI IO THITO-
BbIM MCTOJIMKaM, ITPOCK-
THPOBATh TEXHOJOTHYE-
CKOe 000pyIOBaHHE C UC-
M0JIb30BaHUEM CTaHIapT-
HBIX CPEACTB aBTOMATH-
3allU¥ POCKTUPOBAHMS B
COOTBETCTBUH C TCXHUYC-
CKHUM 3aJIaHuEeM

[1K-2.1 3HaeT MeTOAMKY pacuera
JUTSI IPOCKTUPOBAHUS TEXHOJIOTHYE-
CKOT0 000pyIOBaHUS

[1K-2.2 YMmeeT npuMeHsTh CTaH-
JApTHBIE CPEICTBA aBTOMATU3AIINH
MPOEKTUPOBAHUSI TEXHOJIOTHYE-
CKOT0 000pyIOBaHUS

[1K-2.3 Bnaneet HaBbIKaMu IIPOBe-
JIEHUS PacUYeTOB MPHU MTPOCKTUPOBA-
HUU TEXHOJIOTUYECKOTO 000py10Ba-
HUS

- 3HA€T OCHOBBI TEIJIOBBIX
pacueToB TypOoarperaToB u
UX 2JIEMEHTOB;

- YM€eT IPOU3BOJUTH pac-
4eThl TypOoarperatoB u Ux
3JIEMEHTOB;

- BJIaJICET HaBbIKaMU IIPOBE-
JIEHHs pacyeToB Typboarpe-
raToB U UX AJIEMEHTOB.

ITIK-5 Croco6eH BBIIOJI-
HATH PabOTHI IO OCBOE-
HUIO U TOBOJKE TEXHOJIO-
THYECKUX TPOIECCOB
MIPOU3BOJICTBA TEIJIOBOU
U DJIEKTPUYECKOM DHEP-
TUU

[IK-5.1 3HaeT 0OCHOBHOI TEXHOJIO-
TUYECKUN UK POU3BOJICTBA TEII-
JIOBOM U DJIEKTPUYECKON dHEPIUU
Ha TEIUIOBBIX DJIEKTPUUECKUX CTaH-
UAX, 000py0BaHNUE TEXHOJIOTHYe-
CKOMW CXEMBI, CITIOCOOBI COBEPIIICH-
CTBOBAHMSI TEXHOJIOTUYECKUX TIPO-
IIECCOB

[1K-5.2 Ymeer onpeaenars cro-
COOBI COBEPIIIEHCTBOBAHUS TEXHO-
JIOTUYECKHX MTPOLIECCOB

[T1K-5.3 BnageeTt HaBbIKaMH pac-
YyeTa TEeIJIOBBIX CXEM AJIEKTPOCTAH-
807071

- 3HAaeT CIOCOOBI MPOEKTHU-
poBaHus TypOoarperaTtoB u
UX AJIEMEHTOB;

- YMEET TOJIh30BATHCS CH-
CTeMaMH NPOEKTUPOBAHUS
TypOoarperaToB u ux sJje-
MEHTOB;

- BJIaJIC€T HAaBbIKAMH MTPOCK-
TUPOBAHUS HJIEMEHTOB H y3-
JIOB TypOUH.
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Tab6mmia 2 — [TacmopT doHIa OIEHOYHBIX CPEICTB

KonTponupye-
MBbIE
pazziessl (TEMBI)
JUCITUTIAHBI

dopmu-
pyemas
KoMIIe-
TEHIUS

Hanmeno-
BaHHE
OLIEHOYHOTI'0
cpelcTBa

Iloxazarenu OLCHKHU

1. TypOunsl u na-
poTypOHMHHBIE
YCTaHOBKH.

2. Teopus Typ-
OMHHOM CTYIEHHU.
Koncrpykunn
TypOMH U HX OC-
HOBHBIX JJIEMEH-
TOB.

3. MHorocrynes-
qaTble TYpOUHBI

[1K-1
[1K-2
[1K-5

Koucnekr
JICKIIUU

- ONITUMAJILHBIN 00BeM TekcTa (He Oosee of1-
HOM TPETH OpUTHHAJIA);

- JIOTUYECKOE MTOCTPOCHUE U CBS3ZHOCTh TEKCTA,
- TOJTHOTA/ TTyOMHA U3JI0KEHUS MaTepuaa
(Hamu4Me KIIFOYEBBIX MOJOKEHUHN, MBICIIEH);

- BU3yanu3aius HHPOPMAIUHU KaK Pe3yJIbTaT ee
00paboTKu (TabJIUIIBI, CXEMBI, PUCYHKH ),

- oopMmIIeHHE (AKKYPATHOCTh, COOJIFOICHUE
CTPYKTYpbI OPUTHHANA).

3amanus
MpaKkTHye-
CKHX
3aHATUH

- CITIOCOOHOCTh aHATM3UPOBATH ¥ 0000IIATH UH-
dbopmaruio;

- CI0COOHOCTh CHHTE3UPOBATh HOBYIO HH(OP-
MaIlHIo;

- CI0COOHOCTH J1e1aTh 000CHOBAHHBIEC BBIBOBI
Ha OCHOBE MHTEPIIPETAMU HHDOPMAIINH, Pa3h-
SICHCHUS;

YCTaHOBJIICHHE TPUYMHHO-CJICICTBEHHBIX CBSI-
3¢i, BBISIBJICHUE 3aKOHOMEPHOCTH.

Otuetsl
nmabopaTop-
HBIX

pabort

- CIMIOCOOHOCTh aHAJIM3UPOBATh U 0000IIATh UH-
dbopmarruio;

- CIOCOOHOCTh CHHTE3UPOBATh HOBYIO HH(OP-
MaIIHIO;

- CIIOCOOHOCTH JIeJIaTh 000CHOBAHHBIE BBHIBOIBI
Ha OCHOBE MHTEPIPETANU UHPOPMAITUH, Pa3h-
SICHEHH,

YCTaHOBJICHUE MPUIHHHO-CIICCTBCHHBIX CBSI-
3€ii, BBISIBJICHHE 3aKOHOMEPHOCTH.

PacuetHo-
rpaguye-
cKast
pabota

Cooepatcanue pabomui:

- IOHUMaHHE METOIUK PAaCUueTOB M HAaBBIK UX
MIPUMCHCHUS;

- IOJIHOTA BBITIOJIHEHUS 3aJaHMS;

- KQ4eCTBO BBIITOJIHCHUS PACUECTOB;

- TOCTaTOYHOCTb MOSICHEHHI.

Kauecmeo oghopmnenus:

- CTeNeHb COOTBETCTBHS odopmieHus pede-
para PJ] 013-2016.

3awuma PI'P:

- COOTBETCTBHE OTBETOB MTOCTABJICHHBIM BOIIPO-
cam;

- BJIQJICHHE MaTEPHUAJIOM.

4. Pabota TypOuH
Ha MePEeMEHHBIX
peKuMax.

5. TypOuns! asns
KOMOHWHUPOBaH-
HOU BBIPAOOTKH

IK-1
IK-2
I1K-5

Koucnekr
JIEKITNH

- ONITUMAJIbHBIN 00BeM TekcTa (He Oojiee oJ1-
HOM TpeTH opUruHaa);

- IOTUYECKOE TTOCTPOCHUE U CBSI3HOCTH TEKCTA,
- MOJTHOTA/ TyOWHA U3JIOKEHUST MaTepHalia
(HaTU4Ke KIIIOYEBBIX MOJ0KEHUM, MBICIICH);

- BU3yaJTu3alys HHPOPMAITUHU KaK Pe3yJIbTaT €¢
00paboTKu (TaOIHIIBI, CXEMBI, PUCYHKH);
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T'nH.

TEIUIOBOU U DJIEK-
TPUYECKOH HEP-

6. Konneucamu-
OHHAsl YCTaHOBKA.

- oopmiieHHE (aKKypaTHOCTb, COOJIIO/ICHHE
CTPYKTYPbI OPUTHHAJIA).

3amanus
MpaKkTHye-
CKHX
3aHATUH

- CITIOCOOHOCTh aHATM3UPOBATH M 0000IIATH UH-
dbopmaruio;

- CIOCOOHOCTh CHHTE3UPOBATh HOBYIO HH(OP-
MaIlHo;

- CI0COOHOCTH J1e71aTh 000CHOBAHHBIEC BBIBOBI
Ha OCHOBE MHTEPIIPETAMU HH(DOPMAIIIH, Pa3b-
SICHCHUS,

YCTaHOBJICHHE TPUYMHHO-CJICICTBEHHBIX CBSI-
3€H, BBISIBJICHUE 3aKOHOMEPHOCTH.

KypcoBoii
MPOCKT

Cooepoicanue pabomuwl:

- MIOHUMaHKNE METOJIUK PacueTOB;

- ITOJIHOTA BBITTOJIHCHUS 3aJ[aHMS;

- KQ4eCTBO BBIMIOJIHCHUS PACUYETOB;

- IOCTaTOYHOCTb MOSICHCHHIA.
Kauecmeo oghopmnenus:

- crenenb coorBeTcTBHA PJ[ 013-2016.
3awuma KII:

- COOTBETCTBHE OTBETOB ITOCTABICHHBIM BOIIPO-
cam;

- BJIQJICHHE MATCPUAJIOM.

DK3aMeH

- NIyOWHA 3HAHUIA TEOPETUICCKUX BOTIPOCOB
oumera;

- IyOWHA 3HAHWIA JTOTIOJTHUTEIIBHBIX BOIIPOCOB;
- JIOTHKA PACCYKJICHUM.

2 MeToanueckue MaTepHaJibl, ONpe/esilolye NpoueAypbl OlleHMBAHUS 3HAHWI,
YMEHH I, HABBIKOB M (MJIM) ONBITA AEATEIbHOCTH, XapaKTepHU3yoIue npouecc popMupoBa-
HHUA KOMIIeTeH M

Mertoanyeckre MaTepualsl, ONpeAelsiole MPoLeaypbl OCHUBAHUS 3HAHUM, YMECHHUH,
HABBIKOB W (MJIH) OIBITA JICITEIHLHOCTH, MIPEJICTABICHBI B BUJIE TEXHOJIOTHYCCKOW KapThl JUCITH-
TUTHHBI (Tabnuma 3).

Tabmuna 3 — TexHonoruueckas Kkapra

Hanmeno-
Cpoxku | lkana
BaHUE
BBINOJ- | OLIEHU- Kputepuu onieHnBanus
OLICHOYHOI'O
HEHUs BaHUs
cpezicTBa
6 cemecTp
IIpome:xxyTounas arrecranust B popme «3a4er ¢ OLEHKOI»
Koucmexkr | B 30 30 GaJIoB - CTYIEHT TIOIHOCTBIO TTOATOTOBUI KOHCIIEKT
JIEKIUI TE€YECHUE | GalUIOB | ekuuid. AKKypaTHO 0()opMIIEHO rpadudecKas U
CcEMECTpa TEKCTOBBIEC YAaCTH KOHCIIEKTA.
24 Ganna — CTyI€HT MOJIHOCTBIO MOATOTOBUI KOHCIIEKT
nexuuit. Ecte 3aMeuanus k opopmiieHuto rpaduyeckoi u
TEKCTOBOM 4acTsIM KOHCIIEKTA.
18 6amnoB — KoHcrekT He MOIHBIN (OTCYTCTBYIOT HE
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6onee 1 nexunn). HeGpesxxroe odopmiieHre KOHCIIEKTa.
12 GannoB— B KOHCIIEKTE OTCYTCTBYIOT 2 JIEKLIUU.
Heb6pexxnoe opopmiieHre KOHCIIEKTA.

0 GaytoB — OTCYTCTBYET O0JI€€ 2-X JICKITHIA.

3amaun
MpaKkTHye-
CKHX
3aHATHI

B
TE€YEHUE
cemecTpa

40
OaJuI0B

40 6a10B - 3a71aHKE 110 pabOTe BHIMOJIHEHO B OJTHOM
o0peme. CTyJJEHT TOYHO OTBETUJI Ha KOHTPOJIbHBIE
BOIPOCHI, CBOOOIHO OPUEHTUPYETCS B MPEATI0KEHHOM
pELICHUH, MOXKET €r0 MOAUDUITUPOBATH TPU U3MEHEHUHU
ycioBus 3agaun. OTYeT BHIMOJIHEH aKKypaTHO U B
COOTBETCTBUH C IPEIbABISIEMBIMI TPEOOBAHUSIMHU.

30 6amioB - 3a1aHKe 0 paboTe BBHIOJIHEHO B IOJIHOM
o0beme. CTyZIeHT OTBETHII Ha TEOPETUYECKHE BOTPOCHI,
UCHBIThIBas HeOoubIIne 3aTpyAHeHus. KauecTBo
odopmiieHHs oTYeTa K paboTe HE MOTHOCTHIO
COOTBETCTBYET TPEOOBAHUSIM

20 GaIoB - CTYJEHT IPaBUIILHO BBIMTOJIHUI 3aJaHHUE K
pabote. CocTaBui OTYET B yCTAaHOBJICHHOH opMe,
MIPeJICTaBUII PElIeHUs OOJIBIIMHCTBA 3a/IaHUM,
MpeayCMOTPEHHBIX B paboTre. CTyACHT HE MOXKET
MOJIHOCTBIO OOBSICHUTD MOTyYE€HHBIE PE3YJIbTATHI.

0 GaIoB - CTYJIEHT HE BBIIIOJHUII BCE 3aJIJaHUS PAa0OTHI U
HE MOXET OOBSICHUTD MOJTyYE€HHBIE PE3YJIbTATHL.

OTtyeTsl 110
nmabopaTtop-
HBIM
pabotam

B
TCUCHUC
ceMecTpa

40
Oaju10B

40 GasuIoB - CTYJIEHT MPaBUIIBLHO caenan otyeT. [lokazan
OTJIMYHbIC BJIAJICHUSI HABBIKAMH IPUMEHEHHS ITOTyYEH-
HBIX 3HAHUH ¥ YMEHUH NPHU peIIeHUH MpodhecCHoHaIb-
HBIX 33]1a4 B paMKaX yCBOCHHOT'O Y4eOHOro MaTepuana.
OTBeTHII HA BCE JOTOTHUTEIHHBIE BOIIPOCHI HA 3aIIUTE.
30 6amioB - CTy/ICHT cAeNal OTYET C HEOOIbITUMHU HETOU-
HocTsiMU. [Tokasan xopolre BiiaIeHust HAaBbIKaMU TIPH-
MEHEHHSI OJyUYEeHHbIX 3HAaHUN U YMEHUI NPy PEIICHUN
po)eCCHOHANIBHBIX 33]1a4 B paMKaX yYCBOEHHOTO yueo-
HOro Marepuana. OTBeTus Ha OONBITUHCTBO JOTMOJHHU-
TEJBHBIX BOIPOCOB Ha 3aIHTE.

20 6amnoB - CTyIeHT BBIMOJHUT 33JaHHUE C CYIIECTBEH-
HBIMU HETOYHOCTSIMU. [loKa3an ya0BIeTBOPUTEIHHOE
BJIaJICHUE HABbIKAMH MMPUMEHEHHUSI IOJTyYEHHBIX 3HAHUN U
YMEHUH TP PelIeHUH MPOPECCHOHABHBIX 3a71a4 B paM-
Kax YCBOEHHOro yueOHoro marepuana. [Ipu orBerax Ha
JIOTIOJTHUTEILHBIE BOMPOCHI HA 3aIIUTE OBLIO JOMYIICHO
MHOT'0 HETOYHOCTEMN.

0 GamsoB - [Ipu BbIOTHEHUY 3aaHUSI CTYIEHT Mpojie-
MOHCTPHPOBAJ HEAOCTATOUHBIA YPOBEHb BIIAJICHUS YMeE-
HUSIMH 1 HaBBIKAMU TIPH PEIICHUU TPO(PECCHOHATTBHBIX
3aJa4 B paMKax YCBOCHHOTO yueOHoro Matepuana. [Ipu
OTBETaX Ha JIOMOJIHUTEILHBIE BOTIPOCKHI HA 3aIIUTE ObLIO
JIOMYILIEHO MHOKECTBO HETOYHOCTEH.
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PacuetHo-
rpaguue-
cKast
paborta

Ilocnen-
HA
Henensa

40
OaJu10B

40 6amtoB - CTyZeHT TOJHOCTHIO BBHITTOJHIII 33/IaHHE, T10-
Ka3aJ OTJIUYHbIC YMEHUS U HABBIKH B pAMKaX YCBOEHHOI'O
ydyeOHoro marepuaia, PI'P opopmieHa akkypaTHo u B cO-
OTBETCTBHH C TIPEIBSIBISCMBIMU TPEOOBAHHSIMH.

30 6ayoB - CTyIEHT MOJTHOCTHIO BBITIOJHUI 3aJjaHue, T10-
Ka3aJ XOpOlLIue YMEHHS HaBbIKKA B paMKaX yCBOCHHOTO
y4eOHOro MaTepuana, HO He CMOT 000CHOBATh ONTHUMAIb-
HOCTb IIPEIJIOKEHHOTO PEIICHHUS, TOMYIICHBI OHA WU
JIB€ HETOYHOCTH, €CTh HEJJOCTATKU B O(OPMIICHUU.

20 6amnoB - CTyIeHT MOJTHOCTHIO BBITIOIHWI 33/IaHUE, HO
JOITYCTHJI CYIIECTBEHHbIE HETOYHOCTHU U TPYyObIe
OIIMOKHU, HE MPOSIBIII YMEHHSI PABUIIHHO UHTEPIIPETHPO-
BaTh MOJy4YEHHBIEC PE3yJIbTaThl, KAYECTBO OPOPMIICHUS
PI'P umeer HenoCcTaTOYHBIN YPOBEHB.

0 GamoB - CTyIeHT He TIOJIHOCTBIO BBHITIOJIHUII 33JIaHUE,
MIPU 3TOM IIPOSIBUJI HEJIOCTATOUHBIN YPOBEHb YMEHUN U
HABBIKOB, a TAKXKE HECTIOCOOEH MOSICHUTH MOTyUEHHBIH
pe3ysbTar.

HUTOIO:

150
0aJ1710B

Kpurtepuu oneHKu pe3y/1bTaTOB 00y4eHHs 10 JHUCHUILIMHE:

0 — 64 % OT MaKCUMaJIbHO BO3MO>KHOM CyMMBI 0aJIJIOB — «HEYAOBIECTBOPUTEIBHO» (HEAOCTA-
TOYHBIA YPOBEHB JIJIsl IPOMEKYTOYHOM aTTECTAI[MH 110 TUCIUIUIHHE);

65 — 74 % OoT MaKCHUMaJIbHO BO3MOXHOW CyMMBI 0AJIJIOB — «yIOBJIETBOPUTEIHHOY (TIOPOTOBBIN
(MMHMMAJIBbHBIN) YPOBEHD);
75 — 84 % oT MakCHUMaJIbHO BO3MOXHOW CyMMBI 0aJJIOB — «XOPOIIOY» (CPEIHUN YPOBEHb);
85 — 100 % oT MakcHMabHO BO3MOXKHOM CYMMBI OaJUIOB — «OTIIMYHOY (BBICOKHIA (MaKCH-
MaJIbHBIN) YPOBEHb)

7 ceMecTp

HpOME)KyTO‘IHaﬂ aTrecranusda B (l)OpMe «IK3aMeH»

Koucnekr
JEKIINI

B
TEUYCHUE
cemecTpa

30
0aJUI0OB

30 GayyIOB - CTYJIEHT MOJHOCTHIO MOATOTOBUII KOHCIIEKT
nekuui. AKKypaTtHo odopmieHo rpaduyeckas u
TEKCTOBBIE YaCTH KOHCIIEKTA.

24 Gania — CTYJEHT TOJIHOCTBIO MOJTOTOBUI KOHCIIEKT
nexuuid. Ecte 3ameuanust k oopmiieHUIO rpaduyeckoi u
TEKCTOBOM 4acTsIM KOHCIIEKTA.

18 6annoB — KoHCHeKT He MOMHBIHN (OTCYTCTBYIOT HE
oonee 1 nexuun). HeOpexxnoe oopmieHre KOHCIIEKTA.
12 GannoB— B KoHCIIEKTE OTCYTCTBYIOT 2 JIEKIIUU.
Heb6pexxnoe opopmiieHrne KOHCIIEKTA.

0 GammoB — OTCYTCTBYET Oosiee 2-X JICKIIHA.

3amaun
MpaKkTH4e-
CKHX
3aHATHI

B
TEUCHUE
cemecTpa

40
0aJUIOB

40 6a1oB - 331aHKE 10 pabOTE BHIMOIHEHO B OJHOM
o0bveme. CTyJJEHT TOYHO OTBETUJI Ha KOHTPOJIbHbIE
BOIIPOCHI, CBOOOTHO OPUEHTUPYETCS B IPEI0KEHHOM
pEIIeHNH, MOXET ero MOAU(PUIIMPOBATH IPU U3MEHEHUH
ycioBus 3agaui. OTYET BBINOJIHEH aKKypaTHO U B
COOTBETCTBUU C MPEABABIIEMbIMH TPEOOBAHUSIMHU.
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30 6aytoB - 3a7aHKe TI0 PabOTE BHITTOJIHEHO B IMTOJTHOM
o0wveme. CTYJICHT OTBETHII HA TEOPETUUYECKUE BOTIPOCHI,
UCHBIThIBas HeOoubIIue 3aTpyAHeHus. KauecTBo
odopMIIeHHS OTYETa K pPabOTe HE TIOJHOCTHIO
COOTBETCTBYET TPEOOBAHUSIM

20 6ayIoB - CTYACHT MPABWIBHO BBIMOJHIII 33JaHHE K
pabote. CocTaBuil OTUET B YCTaHOBJIEHHOH (opme,
MIPEJICTABUII PEIICHUs OOJBITMHCTBA 3a/IaHUH,
MpeyCMOTPEHHBIX B paboTe. CTyJEeHT HE MOKET
MOJIHOCTBIO OOBSICHATD MOJTy9YCHHBIC PE3YJIbTATHI.

0 GamIoB - CTYJIEHT HE BBIIIOJHUII BCE 3aJlaHUSI PAOOTHI U
HE MOXET OOBSICHUTD MOJTyYCHHBIC PE3YJIbTATHI.

Texkymmi 70
KOHTPOJIb: 0aJI0B

DK3aMeH Ha ox3a- 50 50 6aw1oB - CTyIEHT NPAaBUJILHO OTBETUII HA TEOPETHYE-
MeHaru- | OAUIOB | ckpii Borpoc Omiera. [loka3an oTaIuYHbIC 3HAHUS B PaM-
OHHOM Kax yCBOEGHHOTO yyeOHOro Matepuana. OTBETHII Ha BCe
ceccuu JOTIOTHUTEIbHBIE BOIPOCHI.

40 6amnoB - CTyeHT OTBETHJI Ha TEOPETUUECKHUI BOPOC
ounera ¢ HeOoIbIIMMU HeTOYHOCTAMU. [lokazan xopo-
IMe 3HAHWS B PAMKaX YCBOCHHOTO y4e€OHOTO MaTepuaia.
OTtBeTu1 Ha OOJIBIIUHCTBO TOTIOJHUTENBHBIX BOIPOCOB.
25 6amoB - CTyA€HT OTBETUJI HA TEOPETUUYECKUM BOIIPOC
ounera ¢ CymecTBeHHbIMU HeTouHOCTIMHU. [Tokazan yao-
BJICTBOPUTEIIbHBIC 3HAHHSI B PAMKaX YCBOCHHOTO yue0-
HOro Marepuana. [Ipu oTBeTax Ha JOMONMHUTEIbHBIE BO-
IIPOCHI OBLIO OMYIIIEHO MHOTO HETOYHOCTEH.

0 6amnoB - [Ipu oTBeTe Ha TEOpETUUECKUI BOIIpOC Oniera
CTYACHT IPOJIEMOHCTPUPOBAI HEJTOCTATOUYHBIH YPOBEHB
3HaHui. [Ipu oTBeTax Ha MJOMOTHUTEIHHBIE BOMPOCHI
OBLTO OIYIIEHO MHOXKECTBO HENPABUIBHBIX OTBETOB.

HUTOI'O: 120
0aJ1710B

Kpurtepuu oneHku pe3y/ibTaToB 00y4eHHs 10 JHUCHUTLIMHE:

0 — 64 % oT MakCUMaIbHO BO3MOXKHOM CyMMBbI 0aJIJIOB — «HEYAOBJIETBOPUTENILHO» (HEAOCTA-
TOYHBIA YPOBEHB JIJISl POMEXKYTOYHOM aTTECTAI[MH 110 TUCIUTUIHHE);

65 — 74 % OoT MaKCUMAaJIbHO BO3MOYKHON CyMMBI 0aJJIOB — «y1OBJIETBOPUTEIHHO» (IIOPOTOBBIH
(MUHMMAIBHBIN) YPOBEHB);

75 — 84 % 0T MaKCUMaJIbHO BO3MOXKHON CYMMBI 0aJJIOB — «XOPOIIO» (CPeIHUIN YPOBEHD);

85 — 100 % oT MakcCHMaIbHO BO3MOXKHOM CYMMBI OQJUTOB — «OTIIMYHOY (BBICOKHIA (MaKCH-
MaJIbHBIN) YPOBEHb )

7 cemecTp
IIpome:xxyTounast arrecranus B popme «KII»

ITo pe3yabTaTam 3amuTsl KypCOBOTO MpoeKTa (padoThl) BEICTABISAETCS OLEHKA 10 4-0anibHON
IKajie OIleHUBaHUS
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- OIICHKA «OTJIMYHOY BBICTABILSIETCSI CTYICHTY, €CITH B pa0OTE COAEPIKATCS HIIEMEHTHI Hayd-
HOT'O TBOPYECTBA U JICNIAIOTCS CAMOCTOSTEIILHBIC BHIBO/IBI, JOCTUTHYTHI BCE PE3YJIbTATHI, YKa-
3aHHBIC B 33/IaHHHU, Ka4eCTBO 0O)OPMIICHHSI OTYETa COOTBETCTBYET YCTAHOBJICHHBIM B BY3€ Tpe-
OOBaHUSM U TIPH 3aLIUTE CTYACHT MPOSBIII OTIUYHOE BIIAJICHUE MaTEPUaIOM pabOThI U CIIO-
COOHOCTH apryMEHTHPOBAHO OTBEYATh Ha IIOCTABJICHHBIC BOIPOCHI 110 TEME PadOTBhI;

- OLICHKA «XOPOIIIOY» BBICTABIISCTCS CTYACHTY, €CJIM B padOTEe TOCTUTHYTHI BCE PE3yJIbTATHI,
yKa3aHHbIC B 33][aHIH, Ka4eCTBO 0(hOPMIICHUSI OTYETAa COOTBETCTBYET YCTAHOBJICHHBIM B BY3¢
TpeOOBAHUSM U TIPH 3aLIUTE CTYACHT MPOSBIII XOPOIIEe BIaICHHE MaTepUaIoM pabOThl U
CIIOCOOHOCTH apryMEHTHPOBAHO OTBEYATh HA OCTABICHHBIE BOIIPOCHI [0 TeME PabOThI;

- OLICHKA «Y/IOBJICTBOPUTEILHOY BBICTABISICTCS CTYCHTY, €CIIU B paboTe IOCTUTHYTHI OC-
HOBHBIC Pe3yJIbTaThl, YKa3aHHbIC B 3aJaHUH, KAYECTBO OOPMIICHHS OTYETA B OCHOBHOM COOT-
BETCTBYET YCTaHOBJICHHBIM B By3¢ TPEOOBAHHUSM M NPH 3AIUTE CTYICHT MPOSBUII YIOBJICTBO-
PHTEIBHOE BJIAJICHUE MAaTEPUaIOM PabOThI U CIIOCOOHOCTh OTBEYATh HA OOJIBIIUHCTBO MTOCTAB-
JICHHBIX BOIIPOCOB I10 TeMe paboThI;

- OLICHKA «HEYJOBJICTBOPUTEILHOY BBICTABIISICTCS CTYICHTY, €CIIU B pa0OTE HE JOCTUTHYTHI
OCHOBHBIC Pe3yJIbTaThl, yKa3aHHBIC B 33JJaHUH WA KQ4eCTBO O(POPMIICHHUS OTYETA HE COOTBET-
CTBYET YCTAHOBJICHHBIM B By3¢ TPEOOBaHMSM, HIIH IPH 3aIIUTE CTYJCHT HPOSBUI HEYIOBIIC-
TBOPHUTEJIBHOE BJIQJICHUE MaTepUaioM pabOThl U HE CMOT OTBETUTh Ha OOJIBITMHCTBO MTOCTAB-
JICHHBIX BOIIPOCOB IO TeME PaOOTHL

3agaHus 1/ TEKylero KOHTPOJIA

COBOKYIMHOCTb 3aJlay MPAKTUYECKUX 3aHATHM U 33JaHHs K JabOpaTOpHBIM paboTam, a
TaK)Ke, 33J]aHNs Ha KYPCOBYIO M paCueTHO-rpapuuecKOil paboThl TUCUUILUTUHBI «TypOutsl menio-
BbIX U AMOMHBIX INEKMPULECKUX cmanyut» cHOpMyITHPOBAHA B METOJMUYCCKUX YKA3AHHUSIX:

— o0mmii cereBol pecypc (IOCTYyNm W3 JIOKaTbHOW KommbroTepHOH cetn DPOTMT)
\\1.1.1.30\Shared\ TemnoBsie snekTpudeckue cranium\3 Kypc\TypOUHBI  TEIJIOBBIX — JJIEKTPHUEC-
CKHUX craHnui (6 cemectp).

— obmmii cereBoil pecypc (mocTym H3 JOKaIbHOW KommbioTepHOU cetn DITMT)
\\1.1.1.30\Shared\ TemoBsie anextpudeckue craHunn\4 Kypc\TypOUHBI ~ TEIIOBBIX — 3JICKTpHYE-
CKuX craHuui (7 cemectp).

pruepbt MmMunoevblx NPAKmMUUeCKux 3a0au:

1) B peakTuUBHO# CTYNEeHH Map ¢ Ha4YaIbHBIM JaBiicHueM po = 3 MIla u tremnepatypoii to
= 450 °C pacumpsercsa 10 p1 = 1,6 MIla. Onpenenuts 1eHCTBUTENBHYIO CKOPOCTh UCTEUEHUS
napa M3 COIUI, OKPYKHYIO CKOPOCTb Ha CEpPEIMHE JIOMATKH M OTHOCUTEIBHYIO CKOPOCTh BXOJa
napa Ha JIOTIaTKH, €CJIM CKOPOCTHOH ko3¢ uiueHT corta ¢ = 0,96, yron HakJIOHa corjia K IIoc-
KOCTH Jtucka o1 = 16 °, cpeauuii tuamerp crynenu d = 0,9 M, yactora BpaiieHus Baja TypOUHBI N
= 3000 006/MuH, HaYaIbHAasE CKOPOCTH Mapa nepej corioM co = 150 M/C U cTeneHb peaKTUBHOCTH
crynenu p = 0,12.

2) Ompenenutb padoTy 1 Kr mapa Ha JonaTkax peakTUBHOM CTYIIEHH, €CIIH pacroJiarae-
MBI Teronepenan cryneHu ho = 240 kJ[x/kr, ckopocTHO# Kodddurment corta ¢ = 0,96, cko-
pocTHOI Koddduruent monarok y = 0,9, yron HakJIoHa coIjia K MIOCKOCTH JUCKa o1 = 16°, oT-
HOIIEHHUE OKPYKHOM CKOPOCTH Ha CEpEeINHE JIONATKU K JIEUCTBUTEIBHOW CKOPOCTH MCTECUEHUS
napa u3 coma U/C1 = 0,44, oTHOCHTENIbHAsE CKOPOCTh BXOJ1a Mapa Ha JIonatku 1 = 260 m/c, yrom
BbIX0/1a Mapa u3 padboyeit monatku B2 = 1 — 2° U cTeNeHb peakTUBHOCTHU cTyreHu p = 0,48.
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Ilpumep munoeozo 3a0anus K 1adopamopnoii pabome:

Lenb: ouleHUTHh BIAMSHHWE HAYaJbHBIX MApaMETPOB IMapa MapoTypOMHHOI yCTaHOBKHM Ha
K.IL.J. LUKJIA.

3agaHue: Ha OCHOBE MAaTEMAaTHYECKOH MOJIENN MapoTypOMHHON YCTaHOBKH CO CMEUIMBA-
IOLIEM pereHepaTUBHBIM OTOOPOM Iapa OLIEHUTH BIMSHUE HaYaJbHBIX IIapaMeTpOB Iapa (J1aBie-
HUE, TeMIlepaTypa) Ha K.II.J1. IIUKJIa

5400 | C

12.80 | MP 1876 | C

' a 0.5000 | MPa
1127 | kgls

no

\®\sz
\ Q-MT-1

Q-100

Q-NT-2 n3

MnT-1 o161 Jl, nT-2
KOHL
MH OEASPATOP

Q-KOH

z

Q-MH
Q-kH

Ilpumep 3a0anusn K Kypcoeoii pabome:

BBINOTHUTE pacyeT TypOHHBI ¢ HAYANILHBIMU MapaMeTpaMu mapa: po=13 MIla, t5=550 °C.
JaBnenue Ha BeIxsione Typounsl px=0,004 MIla. Yacrora Bpamenus poropa n=3000 o6/mMuH.
Mormnocts TypOuHbI Ne=180 MBT. ITocTpouTts uepTex mpo1oJbHbIN pa3pes HUINHPA BBICOKOTO
nasienus (¢popmar Al).

CprKTypa KypCOBOI paboTBhI:

[TocTpoenue pabouero mpoiiecca TypOUHBI

Omnpenenenue pacxosa napa Ha TypOUHy

Br16op 1 pacuér perynupyroiieii cryneHu

IIpenBapuTeNbHBINA PACUET HEPETYIUPYEMBIX CTYIICHEU

TenoBoii pacueT TpymnIbl aKTUBHBIX CTYIIEHEH MapoBOW TypOUHBI
JleTanbHbIN pacyeT cTyneHel TypOUHbI

Onpenenenue nokasareae FJKOHOMHUUYHOCTH pabOThI

YepTex mpo10JIbHOTO pa3pesa MIIHHIpA TYPOUHBI

NG~ WNE

Ilpumep munogozo 3adanun K pacuemno-zpaguueckoii pabome:

Omnpenenuth pacxona mapa Ha Typouny. IlocTtpouts mpouecc pacupeHust napa B aua-
rpamme |-S.

Pacuérnast MmoutHocTh TypOunsl N,=60 MBT /laBnenue napa rnepes CTOMOPHBIM KJIallaHOM
po=12,8 MIIa Temneparypa napa nepen cronopHsM KiananoM to=550 °C JlaBiieHne Ha BBIXJIOIE
TypOunsl p«=0,004 MI]a.
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Koumpom;ubte 6ONPOCHL K NPAKMUYECKUM 3AHAMUAM

. Uto coboii mpeacTaBisieT napoTypOMHHBIHM arperat?

. B yem npuHIunuaneHoe pazanunue NapoBbIX TYpPOUH aKTUBHOTO U PEaKTUBHOIO THUMA?
. VI3 KaKuX OCHOBHBIX 3JIEMEHTOB COCTOUT TUITMYHAS SHEpreTUYecKas naponast Typouna?
. I3 yero coctout BanonpoBoj Typboarperar?

. Tunel ynmiioTHEHUH TypOWHBI M MECTa IPUMEHEHUSI.

. BapuaHTbl KOHCTPYKTUBHOTO HCIIOJIHEHUS POTOPOB TYPOUHBI.

. UTO BXOAMT B COCTAaB CUCTEMBI PETyJIUPOBAHMS MTAPOBON TYpOUHBI?

. Uemy npuMepHO paBeH abComMOTHBIN TeopeTndeckuid (Tepmudeckuii) KI1J] typboycra-

03N LN kAW

HOBKH?

9. B ueM nmpuHIIMIIMANTBHAS pa3HUIA a0COMIOTHBIX U oTHOcUTeNbHBIX KITJI? Kakoi u3 Hux
0ombiie?

10. Yem otnmuaercs a3 pexTrBHAST MOITHOCTh TypOoarperara oT anekTpuieckoit? Kakas
U3 HUX OoubIe?

11. ITouemy sxkoHOMUYECKH 1esiecooOpasnbl TOIl ¢ koMOMHMPOBaHHOW BHIPAOOTKOM TeTI-
JIOBOM U JIEKTPUUECKOM 3HEeprun?

12. Pacumudpyiite o603nauenus Typounsr [1T-60/75-12,8/1,3-2 u K-1000-5,9/25-1.

Konmponsnwie 6onpocwl K 3aujume 1a60pamopHsix padom

. Kakue npeumyiecta 1aeT MHOIMOLMIMHIPOBAsi KOMIIOHOBKA TYpPOUHBI?
. Kakoil Tun noAmmMnHuKoOB UCIIOJIb3YyETCs B KAaUeCTBE OIOp poTopa?

. Ilepeuncnure aetany NpoOTOYHON YacTU TypOUHbBI?

. Ilepedncnure neranu peryiupoBOYHON CTYIIEHH.

. 3aBucut ju KII/] perynnpoBodHOro Kojieca OT KOJIMUECTBA BEHIIOB?

. Uem oTnim4aeTcst akTUBHAs CTYIEHb OT PEaKTUBHOMU?

. Pacummgpyiite mapky TypOuns T-100-130.

. HazoBuTe (yHKILMIO CTONOPHOIO KJIanaHa.

9. llepeuncnure crocoOwl cenaparuu napa u3 nporouroi yactu [{TH/I.
10. Haznauenue nuadparmsl mapoBoil TypOUHBI.

11. Kakue tunsl TypOHH (110 Ha3HAUEHUIO) UCIIOIb3YIOTCS B SHEPTreTUKe?
12. Yrto Takoe HOMUHAJIbHAs MOIIHOCTb TypOoarperara?

03O\ LN kW~

Konmponvusie eonpocwt k 3aujume PI'P

1. KoHcTpykiiys TypOMHHON CTYIIEHH aKTUBHOTO M PEAKTUBHOTO THIIA.

2. [Tpuniun neictBust TYpOMHHOM CTYNEHU aKTUBHOTO U PEAKTUBHOTO THIIA.

3. Kak no BHemHeMy Buay Npo¢uiisi COIUIOBOM U pabouell T0MaTOK CTYNEHH ONPEEINTD,
K KaKOM CTYIEHHM OTHOCATCS: K aKTUBHOM WJIM PEaKTHUBHOMN ?

4. Kakue ocHOBHbIE, (PyHIaMEHTAJIbHbIE YPABHEHMS MCIOIb3YIOTCS JJIs Ta30IMHAMUYe-
CKOT'0 pacyeTa 3JIEMEHTOB TypOuH?

5. YpaBHEHHE HEPa3PBIBHOCTH ISl OTIPEICTICHUSI BBIXOTHOTO CEUSHUST pabouel perieTKu
IIPU CBEPX3BYKOBOW CKOPOCTH HA BBIXOJE U3 PELIETKH.

6. Uto Ha3biBaeTcst KOHG(GY30pHBIM, O6€3rpaIueHTHBIM U TU()PY30pHBIM TeUeHUEM?

7. Kak onpenenstoTcs pacnoiaraéMble TEMJIONEpenaabl CTYIIEH! U €€ PELIETOK?

8. Urto Takoe cTeneHb peakTUBHOCTU TYPOUHHOM CTYIIEHU U KaKOB €€ (U3NYECKUI CMBICIT?
9. Yo Takoe mapaMeTpbl TOPMOXKEHUS U KaK OHU ONPEAEIAoTCs?

10. YpaBHeHuE i1 onpeAesieHusI KpUTUUECKOTO pacxo/ia MpH 3aJaHHbIX MapaMeTpax Top-
MO’KEHUS NIEPE]] PELIETKOM.

11. YpaBHeHue is onpeneneHus KpUTUYECKOTO pacxo/ia MpHU 3aJaHHBIX MMapaMeTpax 3a
PELIETKON U BBIXOAHOU CKOPOCTH.
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12. KakoBbI MpeuMyIIiecTBa U HEJOCTATKH TYPOMHHBIX PEIICTOK C PACHIUPSIONIMMHUCS Ka-
Haimamu?

13. IToueMy OTHOIIICHUE CKOPOCTEH SIBISETCS ONPEACIISIONICH XapakTepucTukon ¢ hek-
TUBHOCTHU CTyIECHU?

14. Ot KaKux IJIaBHBIX MapaMETPOB CTYNEHH 3aBUCUT ONTHUMAJIbHOE OTHOILIEHHE CKOPO-
cTeit?

15. Kakue HeloCcTaTKu y CTYNEHHU, CIPOEKTUPOBAHHOM ¢ OTPUIIATEIILHOM CTENIEHbIO PEak-
TUBHOCTU?

KOHmpOJleble 60npocCol 3auiume Kypcoeozco npoekma

1. 3a cuer uero co3gaercs OKPYKHOE yCuiMe, IeHCTBYyIolIee Ha pabouune JionaTku?

2. Yro Takoe oTHOocuTeNbHBIN onaTounblid KIIJ{ cTyneHn um kakue moTepu SHEPruu OH
YUYUTHIBACT?

3. Yro Takoe morpaHu4HbIi croii? B ueM yno6cTBO pacuera KaHAJIOB TYPOMHHBIX PELIETOK
C MCII0JIb30BaHUEM XaPAKTEPUCTUK NOTPAHUYHOTO CJIOSI?

4. N300pa3ure 3M10pbl CKOPOCTEN B MOTPAHUYHOM CJIO€ NP JIAMUHAPHOM U TYpOYJIEHT-
HOM pexxuMax. [Ipu Kakom u3 3TUX peXMMOB IOTEpU OT TpeHus OyayT Gosbie? [Tpu kakom u3
ATHUX PEKUMOB OOJIbIIIE BEPOSTHOCTH OTPHIBA MOTPAHUIHOTO CIIOSt 00TeKaeMoit moBepxHocTH? Ko-
rjaa v nouemy npu Aud@y3opHoM TeUeHUH, IPOUCXOJUT OTPBIB HOTPAHUYHOTO CII0s?

5. HazoBuTE OCHOBHBIE TEOMETPUUYECKUE U PEKUMHBIE ITapaMeTPbl TYPOUHHBIX PELIETOK.

6. I'ne GombIie BeMUMHA ONITUMAIBHOTO OTHOCUTEIBLHOI'O 11ara y COIJIOBBIX WM pabouux
petieTok?

7. B Kakux ciryyasix MOXHO HE yYUTHIBATh BIMSIHUE IIEPOXOBATOCTH IOBEPXHOCTH HA KO-
3 PUIHEHT TOTEePh?

8. Ilo kakuM napamerpam noadOupaercs Tunopasmep pemerku? Uro o3HayaoT 0003Haue-
Hus pemetok C-90-15 B u P-30-21 A?

Bonpocut k sx3ameny

. Ilpuniun pa®oTsl TypOMHHOTO ABUTaTeNs. THUIBI TYpOUHHBIX CTYIIEHEH.
. Kimaccuguxkarnus napoBbIX U ra30BbIX TypOHH.
. CoBpeMeHHOE COCTOsTHME CTallMOHAPHOTO TypOuHOCTpoeHus: B Poccun 1 3a pyoexom.
. KoHCTpyKTHBHBIE 371€eMEHTHI MPOTOYHON YacTH TYpOUH.
. OcOOGeHHOCTH POTOPOB M JIOMATOYHBIX MAIIUH CTAllMOHAPHBIX TYPOUH.
. CkopocTh ucTeueHus raza u3 KaHajuoB paboyero 1 COIIOBOro anmnaparoB TypOOMaIlvH.
. YpaBHEHHE SHEPTUU 11l TYPOMHHOM CTYIIEHH.
. OcHOBHOE ypaBHEHUE OJJHOMEPHOT'O YCTAHOBUBILIETOCS TEUEHUS.

9. Ilpouecc pacmupenus paboyero Tena B TYypOMHHOM CTYIIEHH.

10. TepmomHamMuveckast 1 KHHEMATUYECKasi CTETIEHU PEaKTUBHOCTH.

11. IIpeobpazoBaHue SHEPTUU B OCEBOM CTYIEHU TYPOUHBI.

12. KunemaTuka 1oToka B MpOTOYHOM YaCTH CTYNEHH. TpeyroabHUKH CKOPOCTEH.

13. KoaddunueHTsl CKopocTH, MOTEPh SHEPTHH, CKOPOCTHAS XapaKTEPUCTHKA.

14. ITonHble MapaMeTpbl COBEPIICHHOTO ra3a U UX U3MEHEHHE B IIPOILIECCE UCTEYEHUS Ta-
30BOr0 IOTOKA U3 COIIOBOTO KaHaa.

15. Onpenenenne pacxoaa pabodero Tesa v MIoma Iy MOTepeyHOTO CEUSHUS JTOMaTOYHBIX
BEHIIOB TYPOUHHON CTYIEHH.

16. Koaddunment pacxona, mokasaresb MOJIUTPOIIBI B IEHCTBUTEIHHOM MPOIIECCE PACIIIN-
peHus ra3a B TYpOUHHOHN CTYTEHH.

17. OcobeHHOCTH TeueHUs Ta30BOro NOoToKa B KOH(GY30pHBIX U 1U(DPy30pHBIX KaHaaX

18. DddexTrBHOCTH TUPPY30pHOTO KaHAIA.

19. YBenuyeHne MOIIHOCTU MOCIEAHEH CTYNEHU TYpOUHBI MIPH KUCIIOJIb30BaHUU AUPPy-
30pPHOTO BBIXJIOITHOTO MaTpyOKa.

0 IO\ N K~ WDN =



20.
21.
22.
23.
24.
25.
26.
27.
28.

HOCTH.

29.
30.
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VYpaBHeHue Ditnepa 111 TYpOMHHOM CTYyTICHH.

Oxpy>KHBIE TOTEPU YHEPTHH B KaHAJIAX COTUIOBBIX M pabOYMX anmaparos.
Homenkiarypa okpyxubix KIIJI TypOuHHOM CTynIeHH.

Oxpy»Hoit KITJ[ anemMmeHTapHO# CTynEeHH.

Oxpyxnoit KITJ] aktuBHOM TypOHWHHOM CTYIICHH.

OO6muii ciryqaii okpyxHoro KITJ] mpoMeKyTOUHOM CTyTICHH.

Oxkpyxnoit KITJ] mpoMeXyTO4HOM CTYyNEHU ¢ TPOU3BOJIBHON peaKiuei.

Oxpyxuoit KI1J] TypOMHHOI KOHIPYSHTHOHN CTYIEHHU.

3aBucuMocTh OKpy>kHOro KIIJ[ 0T CKOpOCTHO# XapaKTEpPUCTUKHU U CTEIIEHU PEaKTHB-

BHyTpenHue norepu TypOMHHOM CTyINEHHU.
Buytpennnii KIT/I u BHyTpeHHSS MOIIHOCTD TYpOUHHON CTYIICHH.

31. 'eomeTpuyeckue XxapakKTepUCTUKHU PODUIIeH COMIOBBIX U PA0OOUUX JIONATOK, PEIIETOK

npoduiei.
32.

[Tpouecc B i-s AuarpamMme pacuiupeHus pabodero Tesia B TYpOMHHOM CTYTIEHU ¢ YYETOM

OKpPY’KHBIX U BHYyTPEHHHUX IIOTEPb SHEPTHUH.

33.
34.
35.
36.
37.
38.
39.
40.
41.
42.

IloTepu 3HEprum OT TPEHUS U BEHTUJISALUU.

[ToTepu 3HEpruu OT HEMOIHOTHI BITyCKA B TAPLHAIBHBIX CTYIICHSX.

IloTepu 3HEpruM OT yTeUEK U IPOTEYEK B 3a30pax JIOMATOYHBIX aIllIapaToB.

[ToTepu sHEpPruM OT BIAXKHOCTH

OcobeHnHocTu paboyero nporecca MHOrOCTyIIeHYaToOl TypOUHBI.

AKTUBHBIE Y pEAKTUBHbIE MHOTOCTYII€HYATbl€ TYPOUHBI.

Vcnonb30BaHue BBIXOAHOMN SHEPIHMHM B MHOTOCTYIIEHUATBIX TypOUHAaX.

[IpuHIMI BO3BpaIEHHON TENIIOBON SHEPTHUH.

BHyTpeHHME U BHELIHME IOTEPU SHEPTUU B TYpOMHHOM HEpProdJIoKe.

[Torepu sHEPrUM OT yTEUEK B HAPYKHBIX YIUIOTHEHHSX, YIUIOTHEHHSX B IITOKAaX Kia-

IMMaHOB U IPOAYBOK. Bremnue IMOTCpHU.

43.

D¢ dexruBnas momuocTh U 3 dexruBnpii KI1/I Typboarperara.
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Jlucr perucrpaunu usMenenunii k PII/{

Howmep npoTokona 3acenanus kadeapsl,
JlaTa YTBEP>KICHUS U3MEHEHUS

KoanuectBo
CTpaHMI]
A3MEHEHUS

IMonamuce
paspaboTunka

PTIT




