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1 HEJHA U 3AJAYA OCBOEHUA JUCHUITJINHBI

1.1 Ileanb ocBOEHUA TUCHHUILJINHBI:

-(I)OpMPIpOBaHI/Ie 3HaHUM O BHJAX MNPUPOAHBIX UCTOYHUKOB S3HCPIrUn U crocodax npeo6pa30Ba-
HUA UX B DJICKTPUYCCKYIO U TCIIOBYTIO DHCPIUIO.

1.2 3aga4u ocBOeHUs IMCUMILIUHBI (MO1YJIs):

— 3HaAHME NPEACTABIECHUI O TPAIUIIMOHHBIX U HETPAAUIIMOHHBIX CIOcO0ax MOITy4YeHUs U Iepe-
Jlauyl TEIUIOBOM U 3JIEKTPUYECKOH SHEPrHH;

— 3HAaHUE 3HAYEHUH TEPMOJMHAMUYECKUX M TEIJIOTEXHUYECKUX pacyeToB IPOLECCOB B
HHEpreTHKe,

2 MECTO ANCHUIIVINHBI B CTPYKTYPE OBPA3OBATEJIbHO
ITPOI'PAMMBbI

VYyeOnas aucuuruinHa «OO1as 3HepreTuka» BKIIOYEHA B MEPEUYEHb AUCIUILINH BapuaTUBHON
yacTi ((popMupyemMoi yqacTHUKaMH 00pa30BaTeIbHBIX OTHOIICHHI), ONPEEISIONIMNA HAPaBIICH-
HocTh OIl. [lucuumnnuna peanusyercst B coorBeTcTBUU ¢ TpeboBanusimu @I'OC, OI1 BO u VII.

I[I/ICLII/IHJ'II/IHB. 6331/Ipy€TC}I Ha CJIICAYIONUX NUCHUIIINHAX: MATCMATHKa, (I)I/I3I/IKa.

HI/ICHI/IHJ'H/IHa ((O6HIa${ OHEPIreTUKaA» SABIISACTCA OCHOBOIOJIararomein IJId U3YyYCHHS CICAYIOMHNX
JUCHUIUINH: SJICKTPUYCCKUC CTAaHIIUA U ITOJACTAHIINH, 3JI€I(TpOCH36)KeHI/Ie, 3HCpFOCHa6)KeHI/Ie.

Pabouas mnmporpamMma JUCHUIJIMHBI JJI1 UHBAJIWA0B U JIMI C OTPaHUYCHHBIMHA BO3MOXKHOCTAMHA
300POBbA pa3pa6aTLIBaeTcsi HHIAUBUAYAJIBHO C YUCTOM 0co0eHHOCTEH HCI/IXO(I)I/IBI/ILIGCKOFO pa3sBUTHA,
HHIWBUIYAJIbHBIX BO3MOKHOCTEM M COCTOSHHUS 310POBbEA TaKUX 06yqa10mnxcs;, M0 UX JIMYHOMY 3asB-
JICHHUIO.

3 KOMIETEHLUA OBYYAIOLIEIOCSl, ®OPMUPYEMBIE B PE3VJILTATE
OCBOEHMS JUCLUTLIMHBI (MO/LY.JI5T)

Tabnuna la
®opmupoBanue komnereHunu [NKC-2 nucunmimnamu
Komme- Hassanus y4eOHbIX auc- CemecTpbl popMHPOBaHUA KOMIIETEHIMHI
TCHIUA IMIIJIMH, Moz[y.ueﬁ, MPaKTHUK
y4yacTByKOIMX B hopmupo- 1 kype 2 kype 3 kype 4 kype
BaAHUHU KOMIIETECHIIMU ceMecTp ceMecTp ceMecTp ceMecTp
BMecCTe ¢ JaHHOIi auc- 1 2 3 4 5 6 7 8
IUIIMHOK
[IKC-2 O0uast 3HepreTuKa

aﬂeKTpI/I'{eCKHe CTaHIOUU H
oACTaHIINH

Peneitnas 3amura 1 aBTOMaTH-
3alMsl AJEKTPOIHEPTETUYECKUX
CUCTEM

TexHHKa BBICOKMX HampsKe-
HUH




Ilepexomnuble  mpouecchl B
3JIEKTPOIHEPTETHUECKUX  CH-
cTeMax

DKcIutyaTanusi 4 MOHTaX CH-
CTEM DJICKTPOCHA0KEHHS

ABTOMaTH3anus U yIpaBiIcHUE
CHUCTEM DJICKTPOCHAOKCHUS

DNeKTpOMarHuTHas COBMe-
CTUMOCTb B DJIEKTPOIHEPIeTH-
Ke

DNEeKTPUIECKOe OCBEUICHIE

Bosnymmele u  xabenbHbIE
JIDII

DekTpobe30macHOCTb

O3HaKOMHTENbHAs MPaKTHKa

HpOGKTHafI MIpaKTUKa

3KCHJ’IyaTaHI/IOHHaH IMpaKTUKa

IIpepnuniaoMHas npakTHKa

IMoaroroBka k mpouenype 3a-
IUTBl YW IpoLexypa 3aIuTa
BKP

Tabmuna 10

®opmupoBanne komnerenuuu [NKC-2 pucuunianaamu ajsi 3a04H0il popmbl

Kommne-
TeHI U

Ha3Banus yueGHBIX quc-

Kypcsl dpopmupoBanus KOMNeTeHIIUH

IUILIMH, MOAYJIei, IPAKTHK,
y4yacTBymux B ¢gopmupo-
BaHHHM KOMIIETeHINH
BMecCTe C JaHHOM quc-
IHUIJIMHOM

1 kype

2 Kypc

M[KC-2

O0mas IHepreTuka

ONeKTpUYecKne CTaHIMH W
TOICTaHIINH

3 kypc 4 kypc

5 kypc

Peneiinas 3amura U aBTOMaTH-
3aIUsl AIIEKTPOIHEPIETUUECKIX
CHCTEM

TexHHKa BBICOKMX HampsKe-
HUH

Ilepexomnble  mpouecchl B
9JIEKTPOIHEPTETUUECKUX  CH-
creMax

OKcIuTyaTanuss ¥ MOHTaX CH-
CTEM 3JIEKTPOCHA0KEHHS

ABTOMaTH3aUA U YIpaBIeHHE
CHCTEM DJIEKTPOCHAOKCHNUS




DNeKTpOMarHuTHast COBMe-
CTUMOCTb B 3JIEKTPOIHEPIeTH-

SHGKTpH‘{eCKOG OCBCHICHUEC

Bozgymmupie u  kabenpHBIE
JIDII

DnekTpobe30nacHOCTb

O3HaKOMHTEIbHAS IIpaKTUKa

IIpoekTHast mpakTHKa

3KCI’[JIyaTaI.[I/IOHHaﬂ MpaKTUKa

[IpenaumiomHas mpakTuka

IoaroroBka x mpoueaype 3a-
OMTHlL ¥ TpOLIEAypa 3almura
BKP




INEPEYEHD INTAHUPYEMBIX PE3VJIbTATOB OBYUEHUMA 110 JUCLHUIIIMHE, COOTHECEHHBIX C INTAHUPYEMbBIMU PE3VIJIBTA -

TAMU OCBOEHUS OIT
Tabmuma 2

Hepeqenb IJIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqe}mﬂ M0 TUCHUIIJIMHE, COOTHECCHHBIX C INIAHUPYEMBIMHU pe3yJIbTaTaMU 0CBOCHUSA

Kon n HauMeHOBaHU¢ OueHoYHBIE CPEACTBA
Koa u HauMeHoBaHue =
KOMITeTeHIHH HHIHKATOPA T0CTHIKer IInanupyemble pe3yJbTaThl 00y4eHHsI N0 JUCHUILIHHE Texyurero IIpome:kyTOUHOI
HHUSA KOMIIETeHIHH KOHTPOJISt aTTecTaliu
ITKC-2 Cnocoben yyacr- HIIKC-2.4 3HaTh: OCHOBHBIE YMers: ucnons3o- Baaners: HaBbIKaMM | YCTHBIH ompoc Bonpocer mns  ycr-
BOBATh B AKCILTyaTalluu JleMOHCTpHpYeT 3Ha- | BHUJBI SHEPTrOpecyp- BaTh MOJIyYCHHbIE B BbIOOpe ncrouHuka | TecrupoBaHue HOTO co0eceloBaHus:
AIIEKTPUUECKUX CTAHIMNA M | HUSI TPAJAUIMOHHBIX U | COB, CIIOCOOBI Ipe- 3HaHHS IPH OCBOCHUH | DHEPrOCHAOXKEHUSI H OuIIeTHI
TTO/ICTAHITU I aJTbTePHATUBHBIX o0pa3zoBaHus UX B CMEXHBIX JTNC- omeHku ero 3ddex-
croco0OB MOMYyYCHNS | DJEKTPHUECKYIO U IIUTUTHH. TUBHOCTH.
U TIepeavd TeIJIOBOW | TEIUIOBYIO DHEPTHUIO,
1 DJIEKTPUIECKOM OCHOBHBIE THITBI
SHEpruu SHEPIreTHUECKUX
YCTaHOBOK.




4 CTPYKTYPA U COAEPXAHUE JUCHUNJIAHBI

4.1 Pacnipeaesienre TPy10EéMKOCTH JMCHMILIMHBI IO BUAAM padoT 1o ceMecTpam

OO6m1ast Tpy10EMKOCTh TUCIMIUIMHBI cocTaBisieT 33ad.en./108 vacoB, pacnpenenenue va-
COB I10 BUIaM paboT ceMecTpam MpeacTaBiIeHo B Ta0n.3 u 4.

Tabmuma 3
Pacnpenesienne Tpy10éMKOCTH JUCUMILIMHBI 10 BUAAM PadoT 1Mo ceMecTpam

JJISl CTYJIEHTOB OYHOI0 00y4eHu sl

Buj yueOHoit padoThl Bcero Cemectp
4yacos 4
1. KonrakTHasi padora oO0y4yawmmuxcsi ¢ mpemnojaa- 38 38
BarTejeM
(o BH1aM y4eOHBIX 3aHATHI) (BCEro), B TOM YHCIIC:
1.1. AyautopHble 3aHATHA (BCero), B TOM YHCIIE: 34 34
- iekruu (JI) 17 17
- maboparopHsie paboTsl (JIP) 17 17
- npaktuueckue 3anstust (I113) - -
1.2. BHeayauTopHble 3aHATHSI (BCero), B TOM YuC- 4 4
Je:
- TPYIIIIOBbIE KOHCYJIbTALMU 110 JUCLHUILIMHE 4 4

- TPYIIIOBbIC KOHCYJIBTALUU 11O TPOMEXKY - - -
TOYHOM aTTecTaluu (IK3aMeH)

- HHAMBHyaJbHAasl paboTa MpenoaaBaTes -
¢ oOyyJaroummcs:

- TI0 POCKTUPOBAHUIO: MPOEKT (paboTa)
- 1o BeInoysiHEHUIO PI'P

- 1o BbImoHeHUI0 KP
- 110 COCTaBJICHHUIO pedepara (Jrokiaaa, scce
2. CamocrosiTesasHas padora cryaenra (CPC) (Bcero) 70 70

Buja npoMexyTOUHOM aTTeCTAalMU  324€T C OLICHKOM

OO6masi Tpy10eMKOCTh, 4YaChl/3a4eTHbIE e THHUIIBI 108/3 108/3

Tabmauua 4
Pacnpenesienne TPyA0EMKOCTH TUCHUILUIMHBI 110 BHAAM PadoT Mo Kypcam

JJISL CTYIEeHTOB 3204YHOT0 00y4eHUs

Buna yueOHoii padoThI Bcero 3 kypc
4acos
1. KontakTHass paGora oOydamwmmxcsi ¢ npenojaa- 23 23
BaTejeM
(mo BUAaM y4eOHBIX 3aHATHH) (BCero), B TOM 4HCIE:
1.1. AyautopHble 3aHATHSA (BCEro), B TOM YHCIIE: 18 18
- exruu (JI) 10 10




- maboparopHbie padboTsl (JIP)

- npaktraeckue 3anatus (113) 8
1.2. BHeayauTopHbIe 3aHATHSI (BCero), B TOM YuC- 5 5
je:
- TPYNIOBBIE KOHCYJIbTALMU 110 TUCLHHIINHE 5 5
- TPYMIIOBbIE KOHCYIBTALUU TIO TPOMEXKY - - -
TOYHOMN
aTTecTauu (3K3aMeH)
- MTHAUBHUAYyaTbHAs pa0doTa MpenoiaBaTelis
¢ 00yJaroMMCst:
- TIO IPOCKTUPOBAHUIO: TPOEKT (paboTa)
- 110 BeInoyIHEHUIO PI'P
- o BeInosiHeHUt0 KP - -
- 110 cocTaBIeHHIO pedepaTa, T0oKIaIa,
acce
2. CamocrositennbHas padora cryaenrta (CPC) (Bcero) 81 81
Bua npoMexyTO4YHOM aTTeCTAMU: 3a4€T € OLEHKOI
O0mas TpyA10eMKOCTb, YaChl/3a4eTHbIE eIUHUIII 108/3 108/3
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4.2 Copnep:xaHue TUCHUNIMHBI, CTPYKTYPHPOBAHHOE N0 TeMaM

CopepxaHue TUCIUIUIMHBL, CTPYKTYpPUPOBAHHOE 10 TeMaM, MPUBEACHO B Tabaumax 5 u 6.

TaOnuma 5
Coaep:xxaHue TMCUMILVIMHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM, VIl CTY/IEHTOB 0YHOT0 00y4eHus1
Ilnanupyemsie Buasbl yueOHO# padoThl HauMeHOBa-
Peanuzanus HaumeHnoBa-
(koHTpOIMPY- KonTakTHasn pa- & HHe
2 B paMKax HHUE
eMble) pe3yJibTa- 0orta ] HMCI0JIb3YyeMBbIX
2 npakTHye- pa3padoraH-
ThI ° == AKTUBHBIX U .
. = g 2 g CKoOil HOTI'0
ocsoenusi: IIKu HanmenoBanue Tem o | o] Evl| 58 Buxg CPC WHTEPAKTHB-
< ex| 9% B = NOAr0TOBKH JIEKTPOH-
MHAMKATOPBHI J10- = o5 | 2 FlomoF o« HBIX (
- = . 4 S >} TpyaoeM- HOI'0 Kypca
CTHIKEHHUSI S| 82| E Z| 5 S oGpa3oBareiib- Py P
. 5 | o5 25| & 2¢C KOCTB B 4a- (Tpyoem-
KOMIIeTeHI Uil 2 | e8| SE| = E¢ HBIX TE€XHO-
o Se| &E5| 8 oc . cax) KOCTh B Hacax)
E|IBal B3| 08 JIOT M
4 cemecTp
TIKC-2 Tema 1.1. BBenenue 1 - - 2 ITogroroBka k jekmu- | CobecemoBanue
UIIKC-2.4 SIM, TECTHPOBaHUIO, Bbl- | TecTupoBanue
TIOJTHEHHE 3aIaHuil s
CaMOCTOSITENIbHOM  pa-
6ote1. TlogroroBka ot-
gera o JabopaToOpHOH
pabote, MOArOTOBKAa K
cobeceloBaHUIO  TIpH
crmade  JabopaTopHOM
pa6ote.6.1.1 C.7-10
Tema 2.1. DHEpropecypcs U HX HCIOIB30- 2 - - 20 IToxroroBka k jexum- | CobecemoBaHue
BaHUE. sIM, TECTUPOBaHHIO, Bbl- | TecTupoBaHue
TOJNHEHHUE 3aaHuil AJIst
CaMOCTOSITEIbHOM ~ pa-
6othl. TloaroroBka oT-
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Ilnanupyemsie Buasbl yueOHO# padoThl HauMeHOBa-
Peanuzanus HaumeHnoBa-
(koHTpOIMPY- KonTakTHasn pa- & HHe
Y B paMKax HUE
eMble) pe3yJibTa- 0orta = 5 HCMO0JIb3yeMbIX
2 npaKkTHye- pa3padoraH-
ThbI ® o= AKTHUBHBIX U .
. = g 2 g CKOM HOI'0
oceoeHusi: ITKn HanMeHoBaHue TeM o 2. Ee| 58 Bux CPC HHTEPAKTHB-
< e 9% B = NOAr0TOBKH JIEKTPOH-
MHINKATOPHI A0- = o= | 2 Flom oF o« HBIX (
- = e = S >} TpyaoeM- HOI'0 Kypca
CTHKCHHS = g 2 EE| 5%, o0pasoBaTesib- Py P
. g | o8| 2| 8 =¢ KOCTB B 4a- (Tpynoem-
KOMIEeTeHIUI 2 | eg| 8E| =2 8¢ HBIX TE€XHO-
o Se| &5 8 oc . cax) KOCTb B Hacax)
SIS = H I =N JIOTHI
geta 0 JiabopaTopHOU
pabote, MOArOTOBKAa K
cobeceoBaHNIO  TIpH
caade  nmabopaTopHOU
pa6ots1.6.1.1 C.10-23
Tema 3.1. TpaguuuoHHBIE CITOCOOHBI TIpe- 4 17 - 14 ITonroroBka k Jeknu- | CobecemoBanne
00pa3soBaHMUs pa3IMYHBIX BHIOB SHEPrope- sIM, TECTUPOBaHMIO, BbI- | TecTupoBaHue
CYPCOB B DJIICKTPUYECCKYI0O U TEIUIOBYIO TONHEHNE 3aMaHMil s
SHEPTHIO. N
CaMOCTOSITCIILHOU  pa-
ootsl. Iloaroroska or-
gera o JabopaToOpHOH
paboTe, IMOJIrOTOBKA K
cobeceloBaHUIO  TIpH
cmade  nmabopaTopHOH
pabote1.6.1.1C.41-83
3 - - 10 IToaroroeka k jekum- | CobecemoBanue
sIM, TECTHPOBaHUIO, BeI- | TecTupoBaHue
Tema 4.1. HetpagunuoHHas SHEpreTHKA. MOJHEHHUE 3aJaHUN I
CaMOCTOSITEIbHOU ~ pa-
6othI. 6.1.1 C.84-92
Tema 5.1. Mcnonp3oBaHHEe BTOPUYHBIX 3 - - 18 IogroroBka k nexuu- | CobecenoBanne
SHEPreTHYECKHX pecypcos (BOP). sIM, TECTUPOBAHUIO, Bbl- | TecTupoBaHue
MOJHEHUE 3aJaHul AJis

12




ILianupyembie Buanbl yueoHoii padoThI HaumeHoBa-
Peanuzanus HaumeHnoBa-
(koHTpOIMPY- KonTakTHasn pa- & HHe
g B paMKax HHUE
eMble) pe3yJibTa- 0orta ] HCMO0JIb3yeMbIX
2 e npaKkTHye- paspadoTaH-
Thl E = AKTUBHBIX U .
2 2 2 5 cKOM HOT0
ocoenusi: I[IKu HauMmeHoBaHUe TeM o 2, E2| 52 Bug CPC HHTEPAKTHUB-
< e 9% B = NOAr0TOBKH JIEKTPOH-
MHAMKATOPBHI J10- 5 o5 | 2 Flom oF o« HBbIX (
s | B = S S = TPya0eM- HOI'0 Kypca
CTHIKEHHsI S| 82| E Z| 5 P o0pa3oBareb- Py P
. E | o8| x| &2¢C KOCTB B 4a- (Tpynoem-
KOMIEeTeHIUI 2 | e8| 28| =8¢ HBIX TE€XHO-
o Se| &5 8 oc . cax) KOCTb B Hacax)
E|IBalBES|08 Joruii
CaMOCTOSITEIbHOM  pa-
60TsI. 6.1.1C.84-92
2 - - 3 IMogroroBka k nekuu- | CobecenoBanne
sIM, TECTUPOBAHMIO, Bbl- | TecTupoBaHue
Tema 6.1. AKKkyMyIMpOBaHUE SHEPTUU. MIOJIHEHUE 3a/laHui s
CaMOCTOSITEIIbHOHN pa-
6otsL 6.1.1 C.97-103
2 - - 3 ITonroroBka k nexuu- | CobecenoBanue
. sIM, TECTUPOBAHUIO, Bbl- | TecTupoBaHue
Tema 7.1. BosgelictBHe 00BEKTOB [OJHEHHe 3aTaHuH L1%
9HEPreTHKU Ha OKPYIKAOIILYIO CPe .
P py Y peny CaMOCTOATCIIbHONU pa-
60Th1. 6.1.1 C.65-67
CamocTtosiTeqbHast padoTa 70
HUTOI'O no agucuumanne | 17 17 - 70
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Copep:xanue TMCHUILVINHBI, CTPYKTYPHPOBAaHHOE N0 TeMaM, /Il CTY/ICHTOB 3204HOT0 00y4eHHUs!

Tabmuma 6

ILnanupyembie Buawbl yueoHoii padoThI
HaumenoBanue | Peanuszanus
(KOHTpOIUPY- KonTakTHas pa- & HaumeHnoBanue
Y HCII0JIb3yeMBbIX B pPaMKax
eMble) pe3yJbTa- oora ® paspadoraH-
2 AKTHUBHBIX H npaKTuye-
ThI ° = = o HOI'0
. = g 2 g MHTEPAKTHB- CKOM
ocsoenusi: ITKu HaumenoBanue Tem o | 2 o | = Bug CPC 3JIEKTPOHHOIO
= = 9 - s 2
2 x| o g 5. HBIX MOATrOTOBKH
HHANKATOPLI 10- = er | 27| = F ¢ Kypca
0 sl EE| €2 oOpa3oBaTeib- (Tpynoem-
CTUKEHUS = SZ| E=5|6Y. (TpymoeMKOCTh
. = ol 2= S2¢ HBIX TEXHO- KOCTb B 4a-
KOMIIETEHIINH &z S S < ; = g g . B yacax)
S| S| &5 ST JIOT M cax)
q g =1 : [Se} (ORT-IN
3 kype
[IKC-2 Tema 1.1. Brenenue 1 - - 4 [MoaroroBka k snekuu- | CobecenoBanue
WIIKC-2 .4 M, TecTHpoBaHHIO, | TecTupoBaHue
BBITIOJTHEHHE 33/IaHUH
I CaMOCTOSTENb-
HOWM paboTEHIL.
ITonroroBka oruera o
nmabopaTopHOil  pa-
00Te, MOArOTOBKA K
cobeceOBaHUIO TIpH
cmade JabopaTopHOM
pa6ote.6.1.1 C.7-10
Tema 2.1. DHepropecypcsl ¥ UX UCHOIb30- 2 - - 20 Ioaroroska k nekuu- | CobGecenoBanne
BaHUE. M, TECTHpPOBaHHIO, | TecTupoBaHue

BBINTOJTHEHHE 3aJJaHUMN
ISt
HOM

CaMOCTOSTEIb-

paboTEHIL.
IMoaroroBka oTuera o
nabopaTopHO#l  pa-

14




ILianupyembie

Buanbl yueoHoii padoThI

HaunmenoBanue | Peanusanus
(KOHTpOIUPY- KonTakTHas pa- & HaumenoBanue
2 HCII0JIb3yeMBbIX B paMKax
eMble) pe3yJibTa- 0orta ® pa3padoraH-
2 e AKTHUBHBIX H NMpaKTuye-
ThbI ° ° = = o HOro
. = 2 2 g MHTEPAKTHB- CKOM
ocsoenusi: ITKu HauMeHoBaHHe TEM o | Eo| Ee| 58 Bux CPC 3JIEKTPOHHOIO
= 2| s 235 HBIX MOATrO0TOBKH
HHIUKATOPbI 10- - = o 7 Kypca
=) e 2l YP
ot E .| ES| €2 odpa3oBareJib- (Tpynoem-
CTHIKEHHSA = S2| 85|59, (TpynoeMKoCTh
- = e el 2| e ¢ HBIX T€XHO- KOCTh B 4a-
KOMIIeTEeHIN i g eS| EE| =8¢ = B Hacax)
) S| &5 8 5¢ JIOTHiA cax)
q g =1 : (S} Qe
0oTe, MOArOTOBKA K
cobeceoBaHUIO TIpH
crade JabopaTopHOU
pabots1.6.1.1 C.10-23
Tema 3.1. TpaauiMOHHBIE CHOCOOBI IIpe- 2 - 8 20 ITonroroska k jexkiu- | CobecenoBanue
p p
00pa3oBaHMs Pa3INYHBIX BHIOB SHEPrope- AM, TecTHpoBaHHmIO, | TecTupoBaHHe
CYPCOB B DJEKTPHYECKYI0 H TEIIOBYIO BBIIIOJTHCHHE 3a[aHHi
SHEPTHIO.
JUIL  CaMOCTOSTElb-
HOM paboThI.
ITonaroroBka oruera o
nmabopaTopHOil  pa-
00Te, MOArOTOBKA K
cobece0BaHUIO TIpH
crade J1abopaTOpHOM
paboter.6.1.1C.41-83
1 - - 10 Ioaroroska k nekuu- | CobecenoBanne
M, TecTHpoBaHHIO, | TecTupoBanue
BBITIOJTHEHUE 3a/1aHU I
Tema 4.1. HerpanumuoHHas SHepreTuka.
JUIE  CaMOCTOSITElb-
HOW paborer.  6.1.1
C.84-92
Tema 5.1. Vcnonp3oBaHHE BTOPUYHBIX 1 - - 18 [MoaroroBka k nekuu- | CobecenoBanue
SHEpreTUdecKux pecypcos (BOP). sIM, TECTHUPOBaHMIO, | TecTupoBaHUE
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ILianupyembie Buanbl yueoHoii padoThI
HaunmenoBanue | Peanusanus
(KOHTpOIUPY- KonTakTHas pa- & HaumenoBanue
2 HCII0JIb3yeMBbIX B paMKax
eMble) pe3yJibTa- 0orta ® pa3padoraH-
2 e AKTHUBHBIX U npakTuyie-
ThbI ° = = o HOro
. 2 2 2 5 HHTEPaAKTUB- CKOM
ocsoenusi: ITKu HauMeHoBaHHe TEM o | Eo| Ee| 58 Bux CPC 3JIEKTPOHHOIO
< e 9% B = HBIX MOJAr0TOBKH
HHIHKATOPLI 10- Sl SFE|l 2F | g T Kypca
ot E .| ES| €2 odpa3oBareJib- (Tpynoem-
CTHKEHMSI = S2| E=| 5y, (TPYA0EMKOCTH
- = e el 2| e ¢ HBIX T€XHO- KOCTh B 4a-
KOMIIeTEeHIN i g S S s ; s sg = ) B Hacax)
B ] < 5 JIoruit cax
= | R E8|08¢
BBINIOJIHEHUE 3aaHUN
JUIA CaMOCTOATECIIb-
HO paboTEHIL.
6.1.1C.84-92
2 - 5 ITonroroska k nexknu- | CobecenoBanue
M, TECTUPOBAHUIO, TeCTI/IpOBaHI/IC
BBIIIOJIHCHHUEC 3aI[aHHﬁ
Tema 6.1. AKKyMyIMpOBaHUE SHEPIUU.
JUIA CaMOCTOATCIIb-
HOW pabotel.  6.1.1
C.97-103
1 - 4 IToxroroska k jmekuu- | CobecenoBanme
M, TECTUPOBAHUIO, TeCTI/IpOBaHHe
Tema 7.1. BozaeiictBue 00BEKTOB BBITIOJIHCHNUE 3a/IaHU
DHEPreTUKA HA OKPYKAKOLIYI0 CPELy UL CaMOCTOATEIb-
HOW paborel. 6.1.1
C.65-67
CamocTtosiTeqbHast padoTa 81
HUTOI'O no apucuumanne | 10 - 8 81
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5 TEKYIIMA KOHTPOJIb YCHEBAEMOCTU W MPOMEXYTOUYHAS
ATTECTALUSA 1O U'TOI'AM OCBOEHUSA AUCHUIIJIMHBI.

5.1. TunoBble KOHTPOJIbHbIC 3alaHUSI WINM HHbIE MaTepuajbl, HeOOXOAMMBbIE IS
OLEHKU 3HAHUI, yMEHMd M1 HABBIKOB M (WJIN) ONBITA AeATeJILHOCTH

BapuaHTbl mpakTHUECKUX 3aHATHIA:

— CpaBHeHHME NapaMeTPOB TOMOI'€HHOTO U T'€T€POTr€HHOT0 TOPEHUsI OPraHUYECKOTO
TOTLIINBA;

— [lukisl napoTypOUHHBIX YCTAHOBOK;

— KorenpHble ycTaHOBKH.

5.2. Onucanne mnokasarejiel W KpHUTepHeB KOHTPOJISI YCIEBAeMOCTH, ONHMCAHHME IIKAJ
OlLleHUBAHMS

JJis OlleHKW 3HAHMW, YMEHHM, HABBIKOB M (DOPMUPOBAHMSI KOMICTECHIIMH O TUCIIATUIMHE
MIPUMEHSETCsl OATLHO-PEHTHHIOBAsI CUCTEMa KOHTPOJIS ¥ OLIEHKH YCIIEBAEMOCTH O0YJarOIIUXCS
O4YHOH (HOPMBI M TPAIUIMOHHAS CHCTEMa KOHTPOJSI M OLIEHKU YCIIEBAEMOCTH OOyYaroIIUXCS
3a04HON (hopmbl. OCHOBHBIE TPEeOOBaHUS OATPHO-PEUTHHTOBON CUCTEMBI MO0 AWCIUILIMHE U
IIKaJia OICHUBAHUS TIPUBEICHBI B Ta0umax 7 u 8.

Tabnuua 7
TpedoBanusi 0a/JIbHO-PETUHIOBOM CHCTEMBI 10 IMCHUIJIMHE

MakcumainbHble 6amtel 3a moasua padboter | Lltpadusie  Oan-
KonuuectBo
JIBI
Buner pabot TTOIBHJIOB pa-
1 2 3 4 3a  HapyleHHue
00THI
CPOKOB CJIauH
BrimostneHne mabopatopHbIX | 1 35
pabor
Tectuposanue 1 20
[ocewenue 3ansTHii 1 35
AKTHBHOCTB 1 10
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TaOmuma 8

Kpurtepnu oneHnBanus pe3yjJbTaTa 00y4eHHUs 10 JUCHMILINHE H IIKAJA OLeHUBAHUS

Kpurepun oueHuBanus pe3yJbTaToOB 00y4YeHU s

Ko 1 HaNMeHo OrneHka (0)1(3331:¢:] OrneHka OrneHka

Kox u nHanmeHo- BAHHe HHIHKATO «HEY/10BJIETBOPHUTEJIbHO» | «KyAOBJETBOPUTEIbHO» «xopouo» / «OTJIHYHO» /

BaHHe KOMIIe- e AS— / «HE 3a4TEHO» / «3a4TEHO» «3aUTEHO» «3auTCHO»

TeHIIUU 0-54% 55-70% 71-85% 86-100%

KOMIIeTeHIINH . . N . o . N .
OT Mmax peUTUHTOBOI OT Max PEUTHHTOBOU OT Mmax peUTUHTOBOM OT Max PEUTHHTOBOU
OIIEHKU KOHTPOJIS OIIEHKH KOHTPOJIS OIIEHKU KOHTPOJIS OIIEHKU KOHTPOJIS

I[IKC-2 Cnocoben | UTIKC-2.4 [le- | He 3HaeT ocHOBHBIE IIOHA- | 3HAET OCHOBHBIC TMOHS- | 3HAET OCHOBHBIC IOHS- | 3HAET OCHOBHBIE IOHATHS U
yqaCTBOBaTL B DKC- MOHCTpI/IpyeT THA U OHpeI[eJIeHI/Iﬂ ancC- TUA u OHpeﬂe_]’[eHI/Iﬂ THUA )51 OHpe,I[eJIeHI/Iﬂ OHpeHeHeHHﬂ JOUCIOUITIINHBI.
IUTyaTallid  DJIEK- | 3HAHWS  Tpaju- numinHel. He 3Haer JIUCHUATIIHBI, 3uaer | aucuumuinHbl.  Crioco- | 3Ha€T OCHOBHBIE  ITPUHIIUIIBI
TPUYECKHUX IIMOHHBIX U ajib- | OCHOBHBIX HUCTOYHHUKOB | OCHOBHBIC [IPUHLIUIIBI Oen OLCHUTb JSHCPICTU- pa6OTBI TSC, T3]_[, KOTCJIb-
CTaHIMHA W TOJ- | TEPHATHBHBIX nepBUYHOM sHepruu. He padoter TOC, TDIJ, | Y6CKHE M  DKOJIOTHYE- | HBIX YCTaHOBOK, MOXET
CTaHIIAHI CHOCO00B  MO- | PA3/IMYAET  BO30OHOBIISA- | KOTENBHBIX YCTAHOBOK, | CKMC IapamMeTpbl Opra- | paccunTaTh BBICITYTO u
JlydeHHs ¥ Iepe- | EMBble M He BO300OHOBIISA- | He MOJKET paccuurarp | HUIECKOTO TOIUIMBA. | HU3IIYIO YyJETbHYIO TEIJIOTY
JauH  TEIUIOBOH | €Mble HCTOMHHMKM SHEPIUM | BHICIIYI0 M HH3LIYIO 3HaKOM C OCHOBaMH | CTOpaHUS OpPTraHUYECKOTO
" sektpuye- | He MOKET OLICHHT | yJIeNTbHYIO TEIOTY Cro- gﬂnpoaﬁepremfcn. TOIUTNBA, €T0 OTHOCUTEIHHYIO
. HAaeT OCHOBHBIE BHIBI | BIAXHOCTH HHUCTOCTD
CKOM SHEpruu SHEPTETUYECKYI0 I dek- paHusT  OPraHUYECKOrO aceT OCHO ¢ BUl JIAXHOCTB, CepHHC OGC ’
THBHOCTb ¥ OKOJNOTHYE- | TOIIMBA, ero OTHOCH- HngaI[I/II_II/IOHHbIX BO3- | 30JIbHOCTB, OLICHUTH MOTpeOIIe-
OOHOBJISIEMBIX MCTOYHH- | HUE€ BO3AyXa IpH CropaHuu
CKHC [apaMCTpbl Pasiliti=| TENbHYI0  BIXHOCTS, koB osHeprun. Crnabo | equHU Hﬂy TOIL I;IBa I;HaeT

HBIX HCTOYHHUKOB 3HEPIUH. CEpPHHUCTOCTb, 30J1b- p ' 1 A o 1 :
OPHUEHTUPYETCS B | OCHOBHBIC BHJIBI HETPAIUITNOH-

HOCTb, OLICHUTH o
ATOMHOM  DHEPreTHKe, | HbIX BO30OHOBISEMBIX HCTOY-
norpebiieHue  BO3ayXa

I[Ipu CropaHvu €¢AUHHUILIbI
TOIIJINBA.

HE 3HAeT MPUHIMIIOB
paboThl SIIEPHBIX pEak-
topo: PBMK, BBP.
BH.

HUKOB 3HEPIUH, OPUEHTHPYET-
Ci B AaTOMHOW DHEPreTHKE,
3HaeT  MPUHLUUIB  palbOThI
anepHbIX peakropoB: PBMK,
BBP. BH. 3naer npunmu-
[UAJIbHBIE ~ CXEMbl  HAaKOIU-
TeJlel HHEPIUU  Pa3InYHOIO
BUJA.M IpPUEMAaMH BBIIIOJIHE-
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| HHSI IPAKTHYECKHX 3a/1a4.
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Tabnuua 9
Kpurtepun onennBanus

Onenka

Kpurtepuu oueHuBanus

Belicokuii ypoBeHb
«»
(OTIIMYHO) - 3aYTEHO

OLICHKY «OTJIMYHO» 3aCIy>KHBaeT OOY4YaIONIMHCS, OCBOMBIIUI 3HAHUS, yMe-
HHS, KOMIIETEHIIH M TEOPETHYECKUI MaTepHas 0e3 ImpoOesoB; BBITOTHHUBIINI
BCE 3a/1aHMs, IPEIYCMOTPEHHbIE YIeOHBIM IIJTAHOM Ha BHICOKOM Ka4eCTBEHHOM
YPOBHE; MPaKTUYECKUE HABBIKK MPO(eCcCHOHATHLHOTO TPUMEHEHHSI OCBOSHHBIX
3HaHUH CHOPMUPOBAHBI.

Cpennuii ypoBeHb
«»
(xopor1110) - 3aU4TEHO

OIIEHKY «XOPOII0» 3aCITy>KUBAeT OOYYAOIIUICS, MPAKTHYECKH ITOIHOCTHIO
OCBOMBILIMH 3HAHUS, YMEHUS, KOMIIETEeHIINY U TEOPETUIECKAN MaTepuall, y4ueo-
HbIC 33JaHusi HE OLCHCHBl MaKCUMAJIbHBIM YHCJIOM O0aJUIOB, B OCHOBHOM
chopMUPOBAI TPAKTHYECKUE HABBIKU.

[Toporossiii
YPOBEHBb «3»
(YIOBIETBOPUTEIH-
HO) - 3a4TCHO

OLIEHKY «Y[IOBJIETBOPUTEJbHO» 3aCiIy’KUBacT OOYYarOLIUHCS, YaCTUYHO C
npoOenaMu OCBOMBILMKA 3HAHWS, YMEHUs, KOMIETEHIHH M TEOPETHYECKHI
MaTepHaj, MHOTHE yyeOHbIe 3aJanus 1100 He BBIMOIHWI, IHOO OHU OICHEHBI
quciaoM 0aioB OIM3KMM K MUHMMAaJIBHOMY, HEKOTOpBIE NPAKTUYECKUE Ha-
BBIKM HE C(HOPMUPOBAHBI.

MuHuManbHBIN

OLIEHKY  «Hey/IOBJIETBOPUTEJIbHO»  3aclyXHBaeT  OOydJalolmMics, He
YPOBEHB «2» (HEY- | ocBOMBLIMII 3HAHMSA, yMEHHs, KOMIETEHIMH M TEOPETHUeCKHil MaTepua,
JIOBIIETBOPHUTEIBHO) yueOHBIC 3a/1aHNSI HE BBITIOIHUII, IPAKTUIECKHE HABBIKH HE C(HOPMHUPOBAHBI.
— HE 3a4TEHO

6. YYUEBHO-METOJAWYECKOE OBECIHHEYEHUE JUCHUIIJIUHbI

6.1. YueOHnas qureparypa

6.1.1 Cocuuna E.H. O6mas suepretuka : H HoBropon Komruieke yaeOHO-METOAMUECKUX MaTe-
puanoB HI'TY 2008.- 129 c.

bubnuoTteunblii poH7 YKOMIUIEKTOBAH N€UYaTHBIMU M3JaHUSAMU U3 pacuera He meHee 0,25
HK3EMIUIApA KaKAOr0 M3 M3/aHUM, yKa3aHHBIX BBIIIE HAa KaXJOro OOydarollerocs M3 4uCia
JIUII, OTHOBPEMEHHO OCBAMBAIOIINX COOTBETCTBYIOIIYIO TUCIHMIUIUHY (MOIYIIb).

6.2. MeToauyeckne yKka3aHus, peKOMEHIAIUU H APYyTrHe MATEPHAJbI K 3aHATHAM

6.2.1 beictpunkuii I'.®. OcuoBbl s3uepretuku UHOPA-M., 2007 Vu. nns By30B
6.2.2 Cokonos, E.f. Temnnodukanus u ternosie cetd MOU M., 2009 Vu. nns By30B.

7 NUH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI

VY4eOHblil poriece Mo JUCHUIUIMHE 00ecrieyeH HE00X0IUMMbIM KOMIUIEKTOM JIMLIEH3UOH -
HOTO M CBOOOJHO PacIpOCTPaHIEMOr0O MPOrpaMMHOTIO 00OECHEUYEeHNUs], B TOM YHCJIE OTCUECTBEH-
HOTO MTPOU3BOJICTBA (COCTaB M0 AUCLMILIMHE onpeaeseH B HacTosuen PII/] u noanexxut oGHOB-
JICHUIO TIPU HEOOXOJUMOCTH).

7.1. llepeyeHb NH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

I[I/ICIII/IHJ'II/IHa, OTHOCHUTCH K I'pyHIIC JUCHUILJIMH, B PaMKaX KOTOPLIX IMPEAIIOJIaracTcsa uc-
II0JIB30BaHHUC I/IH(1)OpMaI_II/IOHHLIX TEXHOJOTUH KaK BCIIOMOTraTeILHOIO HHCTPYMCHTA.
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WNubopmaninoHHbIe TEXHOIOTUN TPUMEHSIOTCS B CJICAYIOIINUX HAMPABICHHSIX: MIPH MOATOTOBKE U
o(OpMIICHUU OTYETOB O JaOOPATOPHBIX padOTax, BHIMOJHEHUH 3aJaHUM IS CAaMOCTOSTEIHHOMN

paboTHI.
Tabmuma 10
IlepedyeHb 31eKTPOHHBIX OHOTHOTEYHBIX CHCTEM
Ne HaumenoBanne 96C Cebuika k 9bC
1 | KoHCYynpTaHT cTyAeHTa http://www.studentlibrary.ru/
2 | Jlanp https://e.lanbook.com/

7.2. IlepevyeHb JIMIIEH3NOHHOTO M CBOOOAHO PACIPOCTPAHSIEMOr0 MPOTrPAMMHOIO
o0ecrieyeHusi, B TOM YHCJI€e 0Te4eCTBEHHOT0 MPOU3BOACTBA, HEOOXOIUMOTO 151 OCBOEHUS

JUCHUILIMHDbI
Taomuma 11
IIporpammHoe obecneueHue

Ne | IIporpammHoe oGecrieueHne, HCMOJIb3yeMOE B I[IporpaMmmHoe oGecrieueHne CBOOOTHOTO pac-

n/n YHUBEPCHTETE HA IOTOBOPHOii 0CHOBE NMPOCTPAHEHHUS

1 Microsoft Windows 10 (moamuckaMSDN | Adobe Acrobat Reader
700593597, mommuckaDreamSpark Premium, | https://acrobat.adobe.com/ru/ru/acrobat/pdf-read-
19.06.19) er.html

2 Microsoft office 2010 (JIunensus Ne 49487295 | OpenOffice https://www.openoffice.org/ru/
or 19.12.2011)

3 Koncynprant [lmoc PTC Mathcad Express https:/

www.mathcad.com/ru

HepequL COBPEMECHHBIX l'[pO(l)eCCI/IOHa.]ILHI)IX 0a3 JaHHBIX U I/IH(l)OpMaIII/IOHHI)IX
CIIPpaBOYHbIX CUCTEM

B Tabauuel2 ykazaH nepedeHb NpoQecCHOHANbHBIX 0a3 AAHHBIX U MH(POPMALMOHHBIX
CIPAaBOYHBIX CUCTEM, K KOTOPBIM 00ecredeH JoCTyM (yIajJeHHbIN JOCTYII).

Tab6muma 12

IlepeyeHb coBpeMeHHBIX NPO(eCCHOHATBHBIX 023 TAHHBIX U HHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM

Ne HanmMenoBanue npogeccMOHAJIbHOI 0a3bl HocTtyn Kk pecypcey (yAaJdeHHBbIH J0CTYII C yKa-

n/ JAAHHBIX, UHPOPMAIHOHHO-CTIPABOYHOM CH- 3aHUEM CCBLJIKH/I0CTYN U3 JOKAJIbHOM CeTH

n CTEMbI YHUBEPCHUTETA)

1 2 3

1 basza naHHBIX CTAHAAPTOB U PErTIAMEHTOB https://www.gost.ru/portal/gost _//home/stan-
POCCTAHJAPT darts
[epeuens npoeccnoHanbHBIX 0a3 TaHHBIX U _

2 b Pog A https://cyberpedia.su/21x47c0.html
HHGOPMALTMOHHBIX CIIPABOYHBIX CHCTEM

3 WucTpymenTsl u BeO-pecypchl misi BeO-paspa- | https://techblog.sdstudio.top/blog/instrumenty-i-
ootk — 100+ veb-resursy-dlia-veb-razrabotki-100-plus
CnpaBounas mpaBoBasi cucrema «KoHCymbTaHT .

4 iiocy JOCTYH M3 JOKAIBHOU CeTH
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https://techblog.sdstudio.top/blog/instrumenty-i-veb-resursy-dlia-veb-razrabotki-100-plus
https://cyberpedia.su/21x47c0.html
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https://www.openoffice.org/ru/
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html

8 OBPA3OBATEJIBHBIE PECYPCBI JJis1 UHBAJINOB U JIUL C OB3

B tabnunel3 ykaszan nepeueHb 00pa3oBaTEIbHBIX PECYPCOB, UMEIOIUX (POPMBI, aJalTH-
POBaHHBIE K OIPAaHUYEHHUSM HX 3/I0POBbS, a TAKXKE CBEIACHMS O HAJIMUUU CIIEUAIBbHBIX TEXHUYE-
CKHUX CPECTB 00yueHHsI KOJJIEKTUBHOTO ¥ MHAMBUYaIbHOTO IOJIb30BaHUS.

Tabmmma 13

O0pa3zoBaTtenbHbIe pecypchl I HHBATHA0B 1 aun ¢ OB3

Ilepeuennb 00pa3oBaTeIbHBIX PecypcoB,
NPUCIOCOOJEHHBIX IISI HCIOJIb30BAHUS
uHBagnaaMu u Junamvu ¢ OB3

CBeneHHA 0 HAJIHYHHU CIIENHAJILHBIX TEXHU-

YECKUX CPEACTB oﬁyqemm KOJUVICKTUBHOI'O
U UHAUBUAYAJBHOTI'O0 ITOJIb30BaAHUSA

ObC «KoHCYIBTAHT CTYAECHTaY

03BYYKa KHUT W YBEJIWYECHUE MIpUPTa

9BbC «JIla"py»

CIICINAJIBHOC MOOHUILHOE MMPUIIOKCHUC - CUH-
T€3aTOp pCHH, KOTOpLIﬁ BOCIIPOU3BOAUT TCK-

CThl KHUI' © MCHIO HaBUT'allUH

9 MATEPHAJIBHO-TEXHUYECKOE OBECIHIEYEHHUE, HEOBXOJINMOE

JAJsA OCYIMECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA

JTUCHUILINHE

YuebHble ayJUTOpUU Ul NPOBEACHUS 3aHATUN 110 JUCLUIUIMHE, OCHAIEHbl 000pyA0Ba-
HUEM U TEXHHUYECKUMH CPEJCTBAMU OO0YUYCHHUSI.
B tabaune 14 nepedncieHsr:

- yueOHbIEe ayJJUTOPUH Ul IPOBEACHUS YUEOHBIX 3aHATHH, OCHAIICHHbIE 000pYyI0BaHUEM
U TEXHUYECKHUMHU CPEJCTBAMU OOYUCHHUS;
- TOMEUICHUS S CaMOCTOSITENbHOM paboThl OOy4YaroUIMXCs, KOTOPBIE OCHAIICHBI
KOMIIbIOTEPHON TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUeHUs K ceTH «VHTepHeT» u obecrne-
YEHUEM JIOCTYTIa B DJIEKTPOHHYIO HHPOpMamoHHo-o0pa3oBatensuyto cpeny AN HI'TY.

1100

Taonuua 14

OcHalleHHOCTh Ay IMTOPHUIL M OMEIIeHNH VISl CAMOCTOATEIbHOM

padoThI 00y4YaromuXcsi MO AMCHUNIMHE

HBIM KJ1acc - IOMelle-
nue g CPC, kyp-
COBOI'O IPOEKTHPOBa-
HUSA (BBIMOJIHEHUS
KYPCOBBIX pabor),
Huxeropoackas o061,
r. JI3epkuHCK, yiI.
laitmapa, 1. 49

2.67 I'Tu, 2 T'6 O3Y, MoHu-
Ttop Acer 17° — 4 wr.

[IK mnoaximtoueHsl K CETH
«atepuer» uw  obecrme-
YHUBAIOT JOCTYIl B 3JEKTPOH-
Hy10 UH(pOpMaLHOHHO-00pa-
30BaTEIbHYIO Cpelly YHUBEp-
cuTeTa

Ne HaumenoBanue OcHaleHHOCTh Ay AUTOPHUId IlepedyeHb JIMLIEH3HOHHOTO
ayIMTOPHUIl ¥ IOMe- | TOMelleHHil U IOMeleHHil NPOrpaMMHOr0 obecrieyeHHusl.
IIEeHUH 1JI51 CAMOCTO- | JJIsl CAMOCTOSITEJIbHOM pa- PexkBU3UTHI IOATBEP/KAAIOLETO
ATeJIbHOI padoThI 00THI AOKYMEHTa
1 1150Ayautopuss s | KoMmiiekT JeMOHCTpaluoH-
JEKIUOHHBIX 3aHATHI | HOro 000pyAOBaHUS.
Y JEMOHCTPALMOHHBIN | MyJIbTUMEAUNHBIN TPOEKTOP
KaOWHET Epson- 1 mr.;
Hwmxeropozckast 0611., | Okpan — 1 mrT.
r. JI3epKUHCK, yII.
latinapa, 1. 49
2 1443a  xommnbiotep- | * [IK na OGaze IntelCeleron | ¢ Microsoft Windows 7 (moammcka-

DreamSpark Premium)

» Apache OpenOftice 4.1.8(cBoboa-
Hoe I10);

* Mozilla Firefox(cBoboanoe I10);

» Adobe Acrobat Reader (cBoOoHOE
1O);

* 7-zip s Windows (cBoOonmHOE
110);
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HI'TY, crynenueckuit
YHUTAJbHBIN 34T,
Hwmxeropopckas o0t.,
T. /I3epKuHCK, yII.
laitnapa, 1. 49

MEMIHBIN TIPOSKTOp, Ha 0aze
Intel Pentium G4560 3.5 I'T'1,
4 T'6 O3Y, mouutop 20° —
.

MynbTUMEIUIHBIA TIPOEKTOP
Epson- 1 mr.;

OkpaH — 1 wr.;

HaGop  yueOHO-HaAIISIIHBIX
ocoouit

Ne HanmenoBanue OcHaleHHOCTh Ay TUTOPH I IlepeyeHb JIMLIEH3HOHHOT'O
ayJIUTOPHUH U MIOMe- | TOMeLIeHHH U mMoMelleHu NMPOrpaMMHOI0 odecrevdeHusl.
IIEHUH VISl CAMOCTO- | JJIsl CAMOCTOATEJIbHOM pa- PexBHU3MTHI NOATBEPKIAOLIETO
SITEJIbHOM PadoThI 00ThbI JOKYMEHTA
» KoncynprantlImoc(I'TI Ne
0332100025418000079 oT
21.12.2018);
3 1234 Kommekr aemonctpanuoH- | ¢ MicrosoftWindows 10 Jlomamnrasis
HayuHo-TexHHueckass | HOro 000pyJOBaHHUSA: (nocraska c I1K)
ouonmumorexa J{ITA IIK, ¢ Beixomom Ha myabTH- | ¢ LibreOffice 6.1.2.1. (cB0oG0omgHOE

I10)
 Foxit Reader (cBo6oaHO0e T10);

* 7-zip mns Windows (cBoOomHOE
I10)

10 METOAWYECKME PEKOMEHJALIMA OBYYAIOIIUMCS MO
OCBOEHMUIO JUCHUTIMHBI

10.1. O0mue ™MeToaMYECKHE PEKOMEHIAUMH [Js1 O0y4alOIUXCA IO OCBOEHUIO
AUCHHIUINHBI, 00pa30BaTebHbIe TEXHOJIOTHH

JlucuuImHa peann3yeTcs TOCPEICTBOM MPOBEICHHS KOHTAKTHOW pabOThI ¢ 00ydaroIu-
MHUCSl (BKIJIIOYasi MPOBEACHUE TEKYIIETO KOHTPOJS yCIEBAEMOCTH), CAMOCTOSITEILHOW pabOThI
o0yJaromuxcs ¥ MPOMEKYTOUHOH aTTECTAITHH.
KonTakTHas pabota: aynuTopHasi, BHEAyJUTOPHAsI, a TAKXkKe MPOBOJUTHCS B DIEKTPOHHOM
nH(GOPMAIMOHHO-00pa3oBaTeIbHON cpene yauBepcuteta (gamee - DMOC).

[IpenogaBaHue TUCIUIUIMHBI BEAETCS C MPUMEHEHHEM CIEAYIOIUX BHIOB 00pa3oBaTeib-
HBIX TEXHOJIOTUI:
- 0aTbHO-PEUTUHTOBAs] TEXHOJIOTHUS OLICHUBAHUS;

- TEKyIIMH KOHTPOJIb 3HaHUH B popme cobeceoBaHMs.
[Tpu npenogaBaHMM AUCHUILIUHBI «OOIIas SHEPreTHKa», UCHOIb3YIOTCS COBPEMEHHbIE

06pa30BaT€JII>HBIC TCXHOJOI'MM, IIO3BOJIAOIIHMUC IIOBBICUTH AKTHBHOCTH O6yanOIJ_II/IXC$I npu
OCBOCHMHU MaTepuaia Kypca U IpeAOCTaBUTh UM BO3MOXKHOCTh 3()()eKTUBHO peaan30BaTh Yachl
CaMOCTOSITEIILHOU pabOThl.

Bechb nexknnoHHbIN MaTepuan Kypca COpOBOXKAAETCS KOMIIBIOTEPHBIMHU MTPE3EHTALIMSIMHU, B
KOTOPBIX HAIJIAHO MPENOJHOCITCS MaTepuaj pa3jMuHBIX pa3[esioB Kypca, YTO JaeT BO3MOXK-
HOCTb O6Cy,Z[I/ITI> Marepuai € O6y‘IElIOH_II/IMI/IC$I BO BpECM UTCHUA HQKHHﬁ, AKTUBUPOBATHL HUX JCA-
TEIbHOCTh IPU OCBOEHUHU MaTepuaa.

Ha nexnusix, 1abopaTOpHBIX 3aHATHIX PEATU3YIOTCS MHTEPAKTUBHBIC TEXHOJIOTHMH, NPH-
BETCTBYIOTCSI BONPOCHI U OOCYKIEHHS, UCIOJNb3YETCsS JTUYHOCTHO-OPUECHTHUPOBAHHBINA MOJIXO/,
TEXHOJIOTHUS pabOTHI B MaJIbIX IPYIIAX, YTO IMO3BOJISET 00YYaAIOUIMMCS IPOSBUTH Ce0sl, MOTYYHUTh
HaBBIKM CAMOCTOSITEIBHOIO U3y4YEHHS] MaTEpHUalla, BBIPOBHATh YPOBEHb 3HAHUI B IpyIIIIE.

Bce Bompockl, BOZHUKILIKE IIPU CAMOCTOATENBHON paboTe HaJl JOMAIIHUM 3aJaHHEM, I0-
IpoOHO pa3buparoTcs Ha 1a00paTOPHBIX 3aHATHIX U JeKIUsIX. [IpoBoasTCs UHIUBUAYaIbHBIC U
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IPYMNIIOBBIE KOHCYJBTALMU C UCIOJIB30BAHUEM KaK BCTPEY C 0OYyYaIOLIMMMUCS, TaK U COBPEMEH-
HBIX HTHPOPMAITMOHHBIX TEXHOJIOTUH (3JIEKTPOHHAS [10YTA).

WNunnuupyeTcs akKTUBHOCTh OOYYAIOUIMXCS, MOOLIPSETCS 3aJaHue JIIOOBIX BOIPOCOB IO
MaTepuaity, MpakTHUKyeTCs UHIUBUAYaIbHBIA OTBET HAa BOIIPOCHI 00YYaIOIIErocs, peKOMEHAYIOT-
Cs1 METO/BI YCIEIIHOTO CAMOCTOATEIBHOIO YCBOECHUSI MaTepuaa B 3aBUCUMOCTH OT YPOBHS €T0
0a30BOIi MOATOTOBKH.

JUist OLIeHKM 3HaHWM, YMEHUH, HABBIKOB M YPOBHS CPOPMHUPOBAHHOCTH KOMIIETEHIIUU TIPHU -
MeHsieTCsl OaJlIIbHO-PEUTHHTOBas CUCTEMa KOHTPOJISI M OLIEHKH YCIIEBAa€MOCTH OOYYaroIIMXcCs B
IIPOLIECCE TEKYIEro KOHTPOJIS.

[IpoMexyTouHas aTTecTans MPOBOJUTCS B popMe 3aueTa ¢ OLEHKOM, C y4eTOM TeKylen
yCIIEBAEMOCTH.

Pe3yabTar 00yueHusi cuuTaercs c)OPMUPOBAHHBIM HA MOBBILIEHHOM YPOBHE, €CIU
TEOPETUYECKOE COJIepIKaHME Kypca OCBOEHO MOJHOCTHIO. [IpH ycTHBIX coOecenoBaHUsAX 00Y-
YaroIMics UCUepIbIBaIOLIE, MOCIEA0BATEIbHO, YeTKO U JIOTUYECKH M3JIaraeT y4eOHbI MaTepu-
aJ; cBOOOIHO CHPABJISIETCS € 3aJjauaMu, BOPOCAMH U APYTUMH BUJAaMU 33JJaHUN, UCIIOIb3YET B
OTBETE JOTIOJHUTENBHBIN MaTepuall. Bce nmpeaycMmorpenHsie pabodeit yueOHOM mporpaMMoi 3a-
JIaHUS BBITIOJIHEHBI B COOTBETCTBUU C YCTAHOBJIEHHBIMU TPEOOBaHUSAMHU, OOYHYAIOUIMICSA CIOCO-
O€H aHaJIM3UPOBATH MOJyUYEHHBIE PE3YJIbTAThI, IPOSBIIIET CAMOCTOSTEILHOCTD MPU BHITIOJHEHUH
3aJaHuH.

Pe3yabTaTr 00yyeHus cuuraercsi C)OPMHPOBAHHBIM HA IIOPOr0OBOM YPOBHE, €CJIU TEO-
peTHdecKoe cojepikaHhe Kypca B OCHOBHOM OCBOEHO. Ilpm ycCTHBIX cobecemoBaHUsX 00Y-
YaroIIMcs MOCIIeIOBATEeIbHO U3JIaraeT yueOHbI MaTepual; Ipy 3aTpyIHEHUSX CIIOCOOEH mocie
HaBOJMIIMX BONPOCOB MPOJOJIKHTH OOCYXJIEHHE, CHpaBisieTcs C 3aJayaMu, BOIPOCAMU U
OpYTMMHU BUJAMU 3aJaHUi, TpeOyOMMX MPUMEHEHHUS 3HaHUMN; BCce MPelyCMOTPEHHbIE paboueit
yueOHOI MporpaMMoi 3a/1aHus BHIIIOJTHEHBI B COOTBETCTBUHU C YCTAHOBJIEHHBIMU TPEOOBAaHUSIMH,
oOyJaroluiicss CrocOo0eH aHAIU3HPOBATh MOJIYYEHHBIE PE3YJIbTaThl; MPOSIBISIET CAMOCTOSTENb-
HOCTb ITPY BBIIIOJIHEHUH 3aJaHUN

Pe3yabTaT 00yueHusi cuutaercsi Hec)OPMHPOBAHHBIM, €CIIM OOYyYarOIIUKCS MPH BbI-
MIOJTHEHUU 3aJlaHuil He JEMOHCTPUpPYET 3HaHUM y4yeOHOro marepuaia, JOIMYCKaeT OLIMOKH,
HEYBEPEHHO, ¢ OOJBUIMMH 3aTPYAHEHUSMHU BBINIOJIHAET 3aJaHUs, HE JEMOHCTpUPYET HeoOXo-
JMMBIX YMEHHH, Ka4eCTBO BBIMOJIHEHHBIX 33/1aHUIl HE COOTBETCTBYET YCTaHOBIIEHHBIM TpeOOBa-
HUSIM, KQ4€CTBO MX BBIMOJIHEHUS OLEHEHO YHMCIIOM OaJlJIOB HUXKE TpeX IO OLEHOYHOU CHUCTEME,
YTO COOTBETCTBYET JOIOPOTOBOMY YPOBHIO.

10.2. Meroauyeckue yKazaHus 1JIsl 3aHATHI JIEKIITUOHHOT0 THIIA

JlekIMOHHBIN Kypc MpeAnoaaraeT CUCTeEMaTU3UPOBAHHOE M3JI0KEHUE OCHOBHBIX BOIIPOCOB
TEMaTUYECKOTO IUIaHa. B X0/ JEeKIMOHHBIX 3aHATHI PACKPHIBAIOTCS 0a30BBIE BOTPOCHI B paM-
Kax KaXJIOW TeMbl AUCHUIUIMHBI (Tabmuua 5 u 6). O603HAYarOTCS KIIIOUEBHIE acMeKThl TeM, a
TaKKe JIEAOTCSl aKIEHThl Ha HanboJiee CIOKHBIE U BAXXHBIC MOJIOKEHUS U3y4aeMOro Marepua-
na. Marepuansl JISKIHA SIBISFOTCSI OTIOPHOM OCHOBOM JIJIs1 TOJAITOTOBKU OOYYArOIIMXCS K MPAKTHU-
YECKUM 3aHATHSM / JTaOOpaTOPHBIM pabOTaM U BHITIOJIHEHUS 3aJJaHUN CAMOCTOSITEIbHON PaboTHI,
a TaKKe K MEPONPUITHUIM TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U TPOMEKYTOUHOM aTTeCTallMu 110
JTUCITUTUTHHE.

10.3. MeTtoanyeckue yKa3aHHsl N0 OCBOCHHMIO JUCHHUILUIMHBI Ha Ja0opaTOpPHBIX
padorax

[TonroToBKy K Kakaoi 1abopaTopHO# paboTe 0OydaromMiics J0JKEH HauyaTh ¢ O3HAKOM-
JIEHUS! C MJIAaHOM 3aHATHS, KOTOPBIA OTpaXkaeT cojaep)kaHue MpeyiokeHHON Tembl. Kaxaas BbI-
MOJTHEHHAas paboTa ¢ 0(OPMIIEHHBIM OTYETOM IOJICKUT 3alUTE y MPEroiaBaTes.

[Ipu oneHnBaHUM 1aOOPATOPHBIX PAOOT YUUTHIBAETCS ClIEAYIOIIEe:
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- Ka4eCTBO BBIMIOJHEHUSI HKCIEPUMEHTAIBHO-TIPAKTUYECKON YacTH pabOThl U CTENEHb CO-
OTBETCTBUS PE3yJbTAaTOB PabOThI 3aJaHHBIM TPEOOBAHUSIM;

- KayecTBO 0(OpMIIEHUS OTYeTa 10 padoTe;

- KQUeCTBO YCTHBIX OTBETOB Ha KOHTPOJIbHBIE BOMPOCHI MPH 3aLIUTE PaOOTHI.

10.4. MeToanyeckue yKasaHHus M0 CAMOCTOSAITeIbHOM padoTe 00y4arommuxcs

CamocTosTenbHas pabota obecredynBaeT MOArOTOBKY 00yJarOMIUXCs K ayAUTOPHBIM 3aHS -
THSM B MEPOTIPUATHSAM TEKYIIETO KOHTPOJISI M TMPOMEKYTOYHOU aTTECTAI[MH IO U3yJaeMOM JIHC-
IUIUIMHE. Pe3ynbTaThl 3TOM MOATOTOBKH MPOSBISIOTCS B aKTUBHOCTH O0YYaIOIUXCS HA 3aHSTH -
SX ¥ B Ka4eCTBE BBITOJIHCHHBIX 3aJ]aHUH JIJIT CAMOCTOSITEIILHOW pa0OThI U JpyTruX (HOpM TEKY -
IIeT0 KOHTPOJISL.

[Ipu BBITOTHEHWM 3a@aHUN JJII CAMOCTOSITEIBHOW pabOThl PEKOMEHIyEeTCsl MpopadoTKa
MaTepUasoB JISKIIUNA MO KaKIOW MPOUIEHHON TeMe, a TaKKe U3yUYeHHE PEKOMEHIyeMON TUuTepa-
TypBl, IpeCcTaBIeHHON B Pazzene 6.

B nporecce camocTosTenbHON pabOThI MPU U3YUYCHUH AUCHIUTUIHNHBI, 00yJaromuecs MOTYT
paboTaTh Ha KOMIBIOTEPE B CIICIUATU3UPOBAHHBIX ayIUTOPHAX JJISI CAMOCTOSITETHbHON paboThI
(tabmuua 14). B ayauropusx uMmeeTcsl AOCTYIN 4yepe3 MHPOPMAIMOHHO-TEICKOMMYHHUKAIIMOH-
HYIO ceTh «MIHTepHET» K JIEKTPOHHOU MH(OPMAIIMOHHO-00pa30BaTEIbHON Cpejie YHUBEPCUTETA
(BHUOC) u snextpoHHo OuOMMOTeUHOUM cucrteme (DBC), rHe B AMEKTPOHHOM BHJE PAaCIO-
JararTcs yaeOHbIe U yUeOHO-METOJUYECCKHE MAaTePHAIbl, KOTOPHIE MOTYT OBITh HCITOJIb30BAHBI
JUISL CAMOCTOSITENIbHOM paOOThI MIPU U3yUYEHUH TUCIUTUIUHEI.

st oOydarommxcss Mo 3a04HOM (opme OOydeHHs] CaMOCTOSITeNIbHas padoTa SIBISETCS
OCHOBHBIM BHJIOM Y4eOHOI 1€ATEIHHOCTH.

10.5. MeToanyeckue yKa3aHusi JAJIsl BbINOJHEHHS KOHTPOJIbHON padoThbl 00y-
YAUUMHCH 3209HOH (POPMBI
[Tpu BBIMONHEHNH KOHTPOJIHOU pabOThl peKOMEHIyeTCs MpopaboTKa MaTepUaIOB JIEKLIUH
10 TEMaM, a TaK)Ke U3y4YeHUE PEKOMEHAYEMOM JIUTEpaTyphl, IpeACTaBIeHHON B Pa3aerne 6.
BrinonHeHne KOHTPOJIbHON paboThl CIOCOOCTBYET JIyHIIEMY OCBOEHHIO OOYYaIOIIMMUCS
y4ueOHOro Marepuaina, OpMUPYET MPAKTUUECKHUI OMBIT U YMEHHUS [0 U3y4aeMON JUCIUILIINHE.

11 OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISI OCBOEHUSA JUCHUIIJINHBI

11.1. TunoBble KOHTPOJIbHbIE 3aJaHUS WM HHbIe MaTepHajbl, HEOOXOAUMBbIE [JIf
OLEHKU 3HAHWUM, YMEHHH, HABBIKOB M (WJH) ONbITA B XO0J€ TEeKYyllero KOHTPOJs
ycrneBaeMoCTH

JInst TeKyIero KOHTPOJIsl 3HAHUM, 00yJaromuxcsi M0 JTUCIUIUIMHE MTPOBOJUTC KOMILIEKC-
Hasl OLlEHKA 3HAHUI1, BKIIIOYAIOIIAst

- MpoBeIeHUE Ta00PATOPHBIX PadOT ISt OUHOM POPMBI;

- IPOBEICHUE MPAKTUYECKUX 3aHITHHA IS 3209HON (DOPMBI;

-3a4€T C OLEHKOI.

11.1.1.I1pumepsI 3agaHuil 1JI51 JIAOOPATOPHBIX M NPAKTHYECKUX padoT

IIpumep BbINOJIHEHHA pacyeTHOH padoThl 1

[Tycth 3agano: TomwmmBo 1 — Bypelit yrons; TormmBo 2 — KaMeHHbIM yroJib; TOIIMBO 3 —
I'enepartopHsblii ra3 u3 Topda.

B cooTtBercTBUM ¢ 3agaHHBIM BapuaHTOM U3 Taba. 4.1 HeoOXOIMMO BBITUCATH BH/IBI
C)KUTaeMOTr0 TOILIMBA, a U3 Ta01.4.4-4.10 ux cocras.
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CocraB Oyporo yris, %:

Komnuenan- Opranunye- Vrie- Bomo- A30 Kucno- Munepaib- Bnar
Has cepa S'x | ckasgcepaS', | ponC" | pon H" T pon O | HBIE coequnHe- a
N* HUst A° wr
1,3 0,0 66,2 6,3 0,8 254 30,0 52,0

AHaNOTMYHO BBITTUCHIBAIOTCS TaHHBIE /U1 KAMEHHOTO YTJIsl U TeHEpaTOPHOIo rasa.

Yacms 1. CpaBHEHHE XapaKTEPUCTUK 3aJJaHHBIX BUJIOB TBEPAOIo ToIuMBa 1 u 2.
Pexomenoyemuiii nopsook pacuema:

1. Ay 3amaHHbIX BUAOB ToruuBa 1 U 2 ¢ ucnons3oBanuem Gopmyn (3.1) mpousBoauTes mnepe-
CUEeT cocTaBa roproyeil Macchl TOIUIMBA HA paboUyyr0 Maccy:

st 6yporo yriist:
P
100~ AP+ W] gr=100-W’ _100-52 _ o
100 : 100 100 :
K= 1100 —(14,4+52)| 0336
AP:KCP-AC:0,48'30:14 4% 100 -

9

SP=K™.5:=0,3361,3=0,437%
CP=K"™.C*=0,336-66,2=22,243 %
NP=K"™-N°=0,336-0,8=0,269 %

SP=K"™-5°=0,336-0=0%

’ H’=K"-H*=0,336:6,3=2,117%
0"’=K™-0°=0,33625,4=8,534 %
2. Ilo dopmynie (3.3) paccunuThIBaeTCSl HU3IIAS YACIbHAS TEIUIOTA CTOPAHUs TOTUIMBA
QP=338-CP+1025-H"—108,5: O"—SP |—25-W” SP=SP+S?

, TIC
p— —
Jst Gyporo yris: 5,=0+0,437=0,437% :

ij:338-22,243+1025~2,117—108,5-(8,534—0,437)—25-52:7510;’H>K :7,5KMFI[’K

3. ITo popmyme (3.2) paccuuThiBaeTCs BBICIIAS YACIbHAS TETIOTa CTOPAHHSI TOILUTHBA
QP=QP+25,14-(9-HP +W?|

QP=7510+25,14-(9-2, 117+52)= 9296 2%
Jlis 6yporo yris: KT
4. Tlo ¢popmynam (3.4) ompenenstorcss NpUBEAEHHBIE BIAXKHOCTb Wnp, 30/1bHOCTh A™, cepHHU-
CcTOCTh S™:

Jnst 6yporo yris:
0
W= 52 22 _693 %Kr A= 144_1,92 D0 KT gm— 0,437 _0058A>Kr
7,5 MIx : 7,9 MIIx : 7,5 M/Ix

J1Jis KaMEHHOTO YTJIS PacueThl aHATOTHYHBI.

5. HeoOGxoaMMo KauecTBEHHO CPAaBHHUTH XapaKTEPUCTUKHU Oyporo M KaMEHHOTO YIS U CIeNnaTh
BBIBOJIBI.

Yacmy 2. CpaBHEHUE TApAMETPOB TOMOTEHHOTO U T€TEPOTEHHOTO TOPEHUSL.

Pacuetsr nmpousBonsatTcs st TormBa 1 (Oypslid yrois) u 3 (TeHepaTOpHBIN Ta3 u3 Topda).
Komuuecto Tormsa = 5200 m*/4 (s raza) u 5200 kr/4 (s 6yporo yris).

CocraB renepatopHoro rasza u3 topda, %:

CH,4 C,H, H,S CO H, CO, 0, N,

2,5 0,4 0,1 27,5 15,0 8,5 0,2 45,0

Pexomenoyemviii nopsiook pacuema:
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1. Ompenensercs TeopeTHIECKUi 00beM BO3LyXa V°, HEOOXOAUMBIH 11 cropanust 1 M’ ra30006-
pa3HOro M 1KT TBEPIOTO TOTLJIMBA:
a) uist ra3a V° paccunteiBaetcs o ¢popmyie (3.9):

3
V°:0,0476-(O,5-27,5+O,5-15+ 1,5-0,1+ 1+% 2,5+ 2+% -0,4]—0,2 :1,3M—3
M
0) nns Oyporo yris V° paccuntsiBaetcs 1o popmyie (3.8):
3
V°=0,0889-(22,243+0,375-0,437 |+ 0,265-2,117—0,0333~8,534:2,267M—
KT

2. OHpCI[eJ'IeHI/IC HeﬁCTBHTeHLHOFO o0beMa BO3ayXa, MOCTYIMArOICTO B TOIIKY:

— O.
Ve=Va, , Tne a, — ko3¢ dunmeHT n30bITKa BO3MyXa, Oepercs mo Talll.
4.1 Ilpumem: a, = 1,06 (1ms TeHEpaTOpHOTO raza) u a, = 1,2 (s 6yporo yris)
3
V,=1,3-1,06=1,378 2 V,=2,276-1,2=2,72 %
5. g4 rasa: M= 0) s yris: KI
3. Ompenenenue oobeMa MPOAYKTOB CTOpaHus V;:

V,=Vita,~1]- V=V, +V5 +Vy o+(a,—1)-V°

a. O0beM TpexaTOMHBIX Ta30B M TEOPETHUECKUN 00BEM a30Ta U BOJSHOTO IMapa Juisd ra3000pas-
HOT'O TOIUIMBA ONPEIEIIAIOTCS 110 popMyJIam:

Vio,=0,01:(CO,+CO+H,S+ Y, m-C, H,

3

Vo, =0,01:(8,5+27,5+0,1+(1-2,5+2.0,4]|=0,394 25
M

b

3

° 20,79 A5=1477
V3, =0,79-V°+0,01-N, Vy,=0,79-1,3+0,01-45=1,477 "
V%20=0,01-(H25+H2+Z 0,5-n-C, H,|+0,0161-V°

3

V4 0=0,01{0,1415+(0,5-4-2,5+0,5-4-0,4/|+0,01611,3=0,23 2
M

b

3

V,=0,394+1,477+0,23+(1,06—1)-1,3=2,179
M

0. O0beM TPEXaTOMHBIX T'a30B U TeOpeTI/I“IeCKI/II\/'I 00beM azora u BOASAHOI'O IIapa JJisd 6yp0FO

YIIIA:
3

M
Vio,=001866:C7+0375.57] | Vio,=0,01866:(22,243+0,375-0,437/=0,418" -
5 E >

KT

>

Vi =079-v"+0,008-N" Vi, =0.79:2,267+0,008:0,269=1812

V;IQO =0,111-H"+0,0124-W* +0,0161-V°

b

V(;I2o =0,111-2,117+0,0124-52+0,0161-2,267=0,916

3
M

KT’

3
M

KT

V,=0,418+1,812+0,916+(1,2—1)-2,267=3,6
3. Omnpenenenue pacxoaa BO3ayXa:

— . Ol
Ve=0,V" B 116 B kommuectso BO3/IyXa.

27



3 3
V,=1,06-1,3-5200= 716621 V,=1,2-2,267-5200= 141462
a) ras: 4 ; ©)yronb: u

V,=021-V,
4. Ormpepenenue pacxo/ia KUCIOPOa: 2
3

V, =0,21-7166=1505 2
a) reHepaToOpHBIi Ta3 u3 Topda: 2 ’4
3

V, =0,21-14146=29712L
©0) OypbIii yToJIb: 2 U

IIpumep BbINOJIHEHUS] pac4eTHON padoThI 2

Hcxonuele nanHele Ui pacuera Oepytes u3 tadn.4.2. Ilycts 3amano: po= 10 Mlla, £ =
510 °C, p= 4 kIla, no= 0,85.

Pexomernoyemviii nopsiook pacuema:

1. ITo M3BECTHBIM py W ) MO h, s-mUarpaMMe WIM O TaOIHIaM TePMOIAMHAMHYECKUX
CBOWCTB BOJIbI M BOJSHOTO Hapa HaXOJATCs MapaMeTpbl COCTOSHUA Mapa B HadaibHOM Touke 0
(puc. 4.1): hy= 3400 xJIx/kr, vo= 0,033 M/kr, 50=6,63 KJIx/(kr'K), t0= 311 °C. (Tabmuis Tep-
MOJIMHAMUYECKUX CBOMCTB BOJBI U BOJASHOTO Tapa u/, s-AuarpaMMmy B SJIEKTPOHHOM BHJIE BbIJa-
€T TMperoaBaTeb).

B Touke /¢ mepeceuenus anquadbathl pacliupeHus napa B TypOuHe u nuHun p,—=4xlla = const Ha-
XONIATCS TIapaMeTpPhl, XapaKTepU3YIOIIHe cOocTostHMEe oTpabotaBmiero mapa: /7;,~2000 xJ[x/kr,
vi= 26,8 M/kr, s1= so= 6,63 kJIx/(xkr°K), x;= 0,77. Otpesok 0-1f B onpenenéHuomM maciurade
naT pacroiaraeMplil TEIIonepenas TypOUHBI Hy= ho— hy,= 3400 — 2000 = 1400
KJK/KT.

[TapameTpsl KOHIEHCATa Ha BBIXOJE M3 KOHICHCATOpA HAXOIATCS IO JaBieHUI0  p = 4 klla.
TemmnepaTypa HachIlLIEHUS £ ONpenensercss B Touke / ' nepeceueHus nzodapsl p.= 4 klla = const
U BEpXHEW MOrpaHUYHON KpuBOH (x = 1). 3HaueHHe U30TEpMBbI, MPOXOAsIIEH yepe3 TOUKy /',
onpenenser =29 °C.

DHTANBIUA KOHACHCATa 11— cyts = 4,19:29 = 121,4 xJ[)K/KT. ¢; — TETIOEMKOCTD BOJIBI

3
— i)
A, e Qwfkr Dy _D,DBB/F .
T 3, =3400 0 4 BZ30C
.=
Py =10 MII ’
t,=311"C

by =2210
b =2000

AR S,K,B,-}KJ"I:K‘I-'"K:I
o

Puc. 4.1. OnpenesieHne napaMeTpoB COCTOSIHUS Mapa 1o /i, s - nuarpaMmme
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Bosee Tounble 3HaueHUS £ U /1, HAXOIATCS IO TaOIUIIAM.

[TapameTpsl napa, oTBeHaromMe ACUCTBUTEIBHOMY LIMKITY, HAXOASATCS B TOUKe / mepece-
qeHust TUHUN Ay = ho —Ho'nei = 3400 — 1400-0,85 = 2210 xJIx/xr u p=4 klla = const. J{ns
3TOro cocTosiHus onpenensem: x; = 0,86; 51=7,33 xJ[x/(kr-K); v, = 30 M*/kr.

2. Tepmuuecknii KIT/] Teopetnueckoro nukia Penkuna:

nf:(ho—h“)/(ho—h’lt):(3400—2000)/(3400—121,4):0,423.

3.YnenpHbIi pacxon napa Ha 1 kBt u:

d,=3600/|h,—h, |=3600/(3400—2000 |=2,57 kr/|KBT-u|.
4.Y nenbHbIN pacxo]] TEIJIOTHI:
q,=1/n,=d,|hy—h, |=2,57(3400— 121 ,4|=8426 k /| kBT-u] .
5. KonnuecTBo 1oiBeIEHHON TEIUIOTHI B KOTJIE:
q,=h,— h,,=3400—121,4=3278 6 KI/KT.

6. KonmnuecTBo 0TBEEHHOM TEMIOTHI B KOH/IEHCATOPE:

q,=h,,—h,=2000—-121,4=1876 6 KIK/kT.

Omeem: 1" =0,423; dy = 2,57 xr/(kBT1-4); g = 8426 xJ[x/(xB1-9);
¢\ = 3276,6 xJ[x/xr; g, = 1876,6 xJK/KT.

6. IlomyueHHble pe3ysbTaThl pacy€éToB aHamM3UpyroTcsa. HeoOxoauMo mokasate Lenecoodpas-

HOCTh NMPUMEHEHHUS Tapa BBICOKUX MMapaMETPOB, a TAKKE BBIIBUTH BIMSIHUE HAa SKOHOMUY-
HOCTb HAYaJIbHOTO po U KOHEUHOTO py JABJICHUI Mapa U Ha4albHOU TeMIepaTyphl f.

IIpuMep BbINOJIHEHUSI pacuyeTHON padoThl 3

Ucxonnrpie gannwie s pacuera (Tabdin. 4.3): BUJI TOIUIMBA; MapONpPOU3BOAUTEILHOCTh KOTEIh-
HOU ycTaHoBKU Gy , T/4 NIPH JaBJICHUU MEPErpeToro mnapa pn., Mlla; remneparypa neperperoro
napa f. , °C; Temmeparypa MUTaTeIbHOU BOJIblty,, °C; MOTEPU TEIUIOTHI: C YXOMISIIUMH Tra3amMu
q», %0; OT XUMHUYECKOTO HEJ0XKOoraqgs, %; OT MEXaHHYECKOTO HEIOXKO0Ta ¢s, %; B OKPYKAIOIILYIO
cpeny ¢s, %, ¢ pU3MUECKO TEIIIOTON MUIAKOB g6, %0,; A0S HA COOCTBEHHBIC HYKIBI KOTIA AN,
%.

[IpuBeneM npumep BHITIOJIHEHUS JTAOOPATOPHON paOOThI MPH CIAEAYIOMIMX UCXOIHBIX JaHHBIX:
Go =500 1/9; pre = 14 Mlla; t,. = 560 °C; ts = 215 °C; g2 =6 %; ¢3=10,5 %; g2 =1 %; gs = 0,4
%; qs = 0,1 %; Ane. =4 %; TOTIINBO — KAMEHHBIN yTOJIb

Pexomenoyemuiii nopsook pacuema:

1. Omnpenensiercs HU3MIAs yAeTbHAS TEIUIOTA CrOpaHUs 3aJaHHOTO TorumBa Q.°, KJ[K/KT.
(Cnemyer BOCIONB30BAaThCS PEKOMEHIAMAMHU JjabopatopHoit pabotel 1).0° = 27,4
MJI/KT — 7151 KAMEHHOTO yTJIS.

2. Haxopsarcs cymMMapHBbI€ TOTEpHU TEIUIOTHI B TApOTreHepaTope:

n=6
> qn=( q>t+qst q4+q5+q6) =(6+0,5+1+0,4+0,1]=8 %
n=2

3. OnpexnensieTcs 1075 MOJE3HO UCTIOIb3yEMOM TEIIIOTHI:

n=6
q,=[100—Y_ q, |=1100—8/=92 %
n=2

4. CocTaBisieTcst TEIUIOBOM OalaHC KOTEIbHON YCTAaHOBKHM Ha | KT TOTUIMBA!
- TIOJIE3HO UCIIOJIb3yeMasi TeIioTa

92
lei. p—_J= |

_ KK
100 Q“_loo 27400=25208 o
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- 4aCTb TGHHOTBOpHOﬁ CIIOCOOHOCTHU TOIUIMBA, TCPACMAA C YXOIAINUMH I'a3aMi,

q, 6 K,[[)K
=——-Q’=—--27400=1644,0

100 ,

- 4aCTb TCHJ’IOTBOpHOfI CIIOCOOHOCTHU TOILIIMBA, TCpHeMOﬁ C XUMHUYCCKHUM HECIOXOI'OM,

A Ar_ 0 5 Kﬂ”‘
= .27400=137,0
@=100 %700 ;
-TO K€, B CBsA3HU C MCXaHHUYCCKHUM HCA0KOI'OM
_ 4y p_ 1 KyZ[)K
=4 ——.27400=274,0
Q 100 Q= 100

-TO %€, B CBS3M C OTJA4eH TEIUIOTHI B OKPYKAIOIIYIO Cpey

a;s »_04 K,Z[)K
= -27400=109,6
=100 %100 :
-TO XK€, B CBA3HU C (1)I/I3I/I‘-IGCKOI7I TEIUIOTON IIJIAKOB:
ds ~p_ 0,1 KK
= -27400=27,4
Q=100 %= 100 KT

ITo MOJIYYCHHBIM HOAHHBIM CJICAYCET COCTAaBHUThL AUArpaMMy TCIIJIOBOT'O 68.J'Icha (pI/IC
42).

Puc. 4.2. JHeprernyeckas imarpaMma KotJia
5. Ompenenserca KI1[6pyrro u KIIJ] HerTo koTna:

NP =01/0F & =25208/27400 = 0,92.
=0 - Ane; i =0,92 - 0,04 = 0,88 .

6. PaccuutrpiBaeTcs pacxoJ HaTypaJbHOT'O TOIIJIMBA, Kr/c:

B:(Go(hHE_hHB))/(QPp'rlkﬁP)

(500-(3490—920,6))/(27400-0,92):50,96%:14,271%

30



DOHTaNbIMS Napa Ay U MUTATEIBHON BOABI /iy, HAXOAUTCS 1O /1, § — AMAarpaMMe WM 1o Tabiu-
1aM TEePMOJAMHAMHUYECKUX CBOMCTB BOJbI M BOJASHOTO mMapa. (A, s — AMarpaMMy M TaOJIUIbI
MIOJIyYUTh y MPENoJaBaTes).

hue = 3490 xJIx/KT, N = 920,6 KJIX/KT

7. PaccuuTbhIBaeTCcs pacxoJ yCJIOBHOI'O TOIUIMNBA, Kr/c:

ByCH=BQHP/29,3 : By.,;=14,27-27400/29300=13,34 Kr/c=48,0 T/

PesynbTathl pacueTa ciegyeT CBECTU B TaOJIULLy:

QE Ql n K6p n KH Byc.rl BHaT
Mﬁw kJx/Kr % % /4 /4
27,4 25208 92 88 48.0 50,96

HeoOxonumo caenath BBIBOJIBI 110 TETIJIOBOMY PEXUMY KOTEJIBHON YCTaHOBKH.

11.2. TunoBble KOHTPOJIbHBbIE 3aJIaHUSI WJIM HHbIe MATEePHAJIbl, HEOOXOAUMbIE JJI

OICHKH 3HaHH]7[, yMeHHﬁ, HaABbIKOB U (I/I.]'[I/I) OomnbITa B X0J1¢ aTTECTAlMI IO JUCHUIIJIUHE

dDOpMa MPOBCACHUA aTTCCTAIMKU I10 JUCHHIINIMHC— 3a4éT C OHCHKOﬁZ B (bopMe YCTHOT'O

3a4éTa JJIs 00YJaroIMXCsl OYHON (OPMBI U 3209HON (POPMBI.

Ilepeyenb BOnpocoB k 3a4éTy ¢ onenkoii no aucuuniaude 61.B.0O/1.1 «O6mas 3HepreTuka

w =

e

10.

11.
12.

13

15.

16.

17.

18.

. Haznauenue xypca «O0mas sHepreTikay. OCHOBHBIE IOHITHS U ONPEACICHUS.

Knaccugukanus 1 xapakTepuCTUKH OpraHUYECKOro TOILUINBA.

TBeplioe TOMIMBO: COCTAB; MEepecyeT Ha pabouyro Maccy; pacueT HU3LIEH YJeIbHOM Tem-
JIOTBI CTOPAHUSL.

["a3000pa3HOE TOIIMBO: COCTaB; pacyeT HU3MIECH yAETbHON TEIUIOTHl CTOPaHMUSI.

HedTtsnoe Tomnmuso. Xapakrepuctuku. O61acTb MpUMeHEeHHs. 3anachl.

ITpuponnsiii ra3z. Xapakrepuctuku. O01acTb NpuMEHEHMs. 3anachl.

VYrone. Xapaktepuctuku. O01acTh IpUMEHEHUs. 3anachl.

CuHTeTnueckoe TorauBo. [IpuHIMNIBI TOJTydYeHUs: CHHTETUYECKOTo ra3a. Merox ®duiepa-
Tpormmra.

I'openue oprannyeckoro TomauBa. CTEXMOMETPUUECKHE COOTHOLIEHHUSI Macc 3JIEMEHTOB
toruBa. ONpesieieHre pacxoja BO3jAyXa, HEOOXOMMMOro s cropaHus lkr m 1w’
TOIINBA.

JbiMoBblie Ta3bl. OnpeseneHne coctaBa U 0ObeMa NPOIYyKTOB CrOpaHMs TBEPAOTO U ra-
3000pa3HOTO TOILJIUBA.

SnepHoe TormauBo. XapakTepucTuku. O01acTh NpUMEHEHUS. 3anachl.

Snepnoe nenenue. [Ipon3BoaCTBA A1EPHOTO TOILIMBHOIO IUKIIA.

. TepmosiiepHbIil CUHTES.
14.

I'eopusnueckas 3Heprust (CoaHEUHas, TUAPOIHEPIHsl, BETpa, reoTepManbHas). Xapakre-
puctuku. O0nacts npuMeHeHus. Pecypcsil.

OcHOBHbBIE NOHSATHSA TEXHUYECKON TEPMOJAMHAMUKH: TEpMOJMHAMUYEcKas CHUCTEMa, Ia-
paMeTphl COCTOSHUSA, PABHOBECHOE COCTOSIHUE; NEPBBIN 3aKOH TEPMOJAMHAMUKH.

Bropoii 3akoH TEPMOIAMHAMHUKH: OCHOBHBIC TIOJIOKEHUS, (POPMYIUPOBKUA. DHTPOIHSI.
IMukn u Teopemsr KapHo.

TepMmoauHaMuueckue mnpouecchl. llepBblii 3aKOH TEpMOJMHAMUKH JJIs IOTOKA. OH-
TaJbIINSL.

YpaBHEHUS COCTOSIHMSI PEANIbHOIO Ta3a.
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19.

20.
21.

22

29.

30.
31.
32.

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

41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.

38.
59.
60.
61.

62.
63.

[Tonsitue o BoassHOM mape. OCHOBHBIE TEPMOAMHAMUYECKHE MpPOIECCHl mapa B h, s-
JMarpaMme.

TeopeTrueckre OCHOBHI MPeoOpa30BaHMsI SHEPTUN B TETUIOBBIX JBUTATEIISX.

kel PeHKMHA HAa HACBIILIEHHOM U MIEPErPETOM Tape.

. Hukaer Otro, Auzens, Tpunkiepa.
23.
24.
25.
26.
27.
28.

TepMoarHaMUYeCKUE IIUKIIBI Ta30TypPOUHHBIX YCTaHOBOK.

CrniocoOblI nepejauu TeIUIOTh: TeII0NPOBOHOCTh, KOHBEKIIUS, U3TyYCHHUE.
Tennonepenaya yepes MIOCKYIO CTEHKY.

Tumel 1 pacdyeT TeMI000MEHHBIX annapaToB.

[TapoBbie TypOUHBI.

Konpencanmonnast anekrpocraniust (KOC). Ilpunnunuanpaas cxema. OcoOEHHOCTH.
KIIJI. TeroBoii GanaHc.

Cuctemsl BonocHaOxeHust KOC. Cuctema 000pOTHOrO BOAOCHAOXKEHHUs C TpajupHE.
Konpnencaropsl.

I"azoBo3mymHsbIi TpakT KOC

DxoHOMHYHOCTH paboTer KOC.

Tennosnekrpouentpans. [lpuniunuanshas cxema. Ocobennoctu. KIIJI. TerutoBoii Ga-
JaHC.

Korenbuble yctanoBku. Ha3znauenue. [IpuHiunuaneHas cxema.

OcHOBHBIE CXEMBI MOTYYEeHHUS Mapa B KOTJax.

Tennosoii 6ananc u KIT/] xoTna.

BononoaroroBka v BOJAHBIN PEKUM KOTJIOB.

["a3oTypOunHbIe ycTaHoBKU. Hasnauenue. [IpunuunuansHas cxema. Ocobennoctu. KII/I.
[Taporazossie yctanoBku. Haznauenwue. [Ipunnummansuas cxema. Ocooennoctu. KITJI.
BoszneiictBue TOC Ha OKpy:Xarolryo cpeny.

AtomHas snektpoctannus. [IpuHnumuanbaas cxema nByxkoHTYypHOH ADC. OcobeHHO-
ctu. KII/I.

[Tpuntmnuaneubie cxembl ADC: 0HO-, IBYX- U TPEXKOHTYPHBIE.

Tuns! saepHbix peaktopos: PBMK, BBOP (xapakrepuctuku, cxema).

SnepHble peakToOpbl Ha OBICTPHIX HEUTPOHAX (XapaKTEPUCTUKU, CXEMA).

Bo3zneiictBue ADC Ha OKpyXalollyto cpeay.

Tuns! runposnepreruueckux ycranoBok: I'9C, TADC, I[19C, HacocHble CTaHIINU.
OcHoBHble xapakrepuctuku ['DV: Hanop, pacxon Bozsl, MouiHocTs, KIT/I.

CxeMbl UCTIOJIb30BaHMs BOAHOW SHEPIHH.

['mapaBianyeckue TypOUHBI.

Kasuranms.

KackaznHoe 1 KOMIUIEKCHOE UCIIOJIb30BaHUE THIPOPECYPCOB.

PerynupoBanue pedHOro croka.

HeTpaaumoHHble HCTOUHUKH 3JIEKTPO3HEPIUU. Maias sHepreTHka.

ConHeuHble YHEPrOYCTAHOBKHU

I'eoTepMarnbHbIE YCTAaHOBKU

Munn u Mukpo I'DC. BoaHoBbIE ycTaHOBKH

Korenepanuonnslie yctaHoBku. Munu TOL]

TonnuBHBIE MEMEHTHI: KiaccuuKaus NpUHIUN JedcTBUS. Cxema 3IeKTpOCTaHIIUMK Ha
TOIUIMBHBIX JIEMEHTAX.

BerposnepreTuueckue yCTaHOBKH.

TepMmoanekTprueckue reHepaTopbl. TepMOIMUCCHOHHOE MTPE0Opa3oBaHUE YHEPTUU.
CpaBHUTENbHBIE XapaKTEPUCTHUKN HAKOUTENEH SHEPTUH.

Mexannueckue Hakonurtenu >Heprun: 'ADC, BADC, nunepunonnsie. IIpuHunnuansabie
CXEMBbI

XHWMHYECKUE CUCTEMBI AKKyMYJIUPOBaHUs dHEPIUM. [[pMHIMIINAIBHBIE CXEMBI.

TemoBeie HakonuTenu. Cxembl pabOTHI TEMIIOAKKYMYIUPYIOIINX YCTaHOBOK.
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64. 3JI€KTpOMaFHI/ITHLIC HAKOIIUTCIIN: CMKOCTHBIC, HWHIYKIIMOHHBIC. HpI/IHLII/IHI/IaJ'ILHBIe
CXCEMBbI.

PersiaMeHT npoBeeHHs TEKYLEero KOHTPOJIsA B ()opMe KOMIILIOTEPHOI0 TECTHPOBAHMS

KomnrorepHoe TecTupoBaHue He IPEyCMOTPEHO.
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