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1. Heau 1 3a1a4n 0CBOEHUS TUCUMILIUHBI (MOTYJIs1)
[lenpto ocBoeHUs AMCUMIUIMHBI «HeTpaaulMOHHBIE HWCTOYHUKU AJIEKTPOIHEPTHH COOPY>KEHUI»
ABJIICTCA O3HAKOMIICHUC CTYACHTOB C BUJJAMU HCTPAAUTTHUOHHBIX HCTOYHHUKOB 3JICKTPOSHCPIUH, MIPUHIHUIIAMHU UX
paboThl U TEXHUYECKUMHU XapaKTEPUCTUKAMHU.
3amaveil OCBOEHHMS AUCLUMIUIMHBI SBIAIOTCS OOECeueHUEe CTYJEHTOB HEOOXOAUMBIM 00BEMOM
TCOPCTUYCCKUX W MPAKTUUYCCKHUX HABBIKOB, KOTOPBIC IIO3BOJIAT IIOHUMATDH yCTpOfICTBO HeﬁCTBYIOIHHX

HETpAAUIIMOHHBIX HCTOYHHKOB OJCKTPOOHCPIMHM W HCIOJbB30BAaTh OTHU

npodecCHOHATLHOM IS TEIILHOCTH.

3HaHUS B CaMOCTOATEIBbHOMU

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJbTATOB O0OY4YeHHMsI O AUCHUIVIMHE (MOAYJI0), COOTHECEHHBIX C
HHANKATOPAMM JOCTHKEHUS] KOMIIeTeHUM I

KOI[ 1 HAUMCHOBAHHC

KO,[[ 1 HAMMCHOBAHUC

[Inanupyemsble pe3ynabTaThl 00yYEHHS 1O

KOMIIETEHIIUH MHJMKATOpa JTOCTHKEHUS JUCLUILINHE, 00E€CTIEUNBAIOILIUE TOCTHKEHNE
KOMIIETCHIINU MJIaHUPYEMBIX pe3ynbTaToB ocBoeHust OITOIT
[IKC-2 Crnoco6eH|[IKC-2.1 Bemonasier cbop wu|3HaeT
y4acTBOBaTh B|anamu3 JTAHHBIX JUISL|BUABL M XapaKTEPUCTHUKU HETPAIUIIMOHHBIX
MPOSKTUPOBAHUN  CHUCTEM|POCKTUPOBAHUS,  COCTABISCT|MCTOYHMKOB  DIEKTPOOHEPTUH, Cepsl HX
ANEKTPOCHAOKEHHS U|KOHKYPEHTHOCIIOCOOHBIE IpPUMEHEHUs
3JIEKTPOOOOPYIOBAHUS BapUaHTHI TEXHUYECKUX |yMeeT
3J1aHUH U COOPYKEHUM pelieHui HaxXOJWTh aKTyallbHble JlaHHBIE B 00JacTu
COBPEMEHHOMN HETPaAULMOHHON
ANEKTPOIHEPTETUKHI
BJIaJieeT HABbIKAMH
HaBbIKAMHM aHalli3a BApUAHTOB M IOUCKA
ONTUMAJTBHBIX BHUJIOB YCTpPOMCTB
HETPaTUIIMOHHOM AIEKTPOIHEPTETUKH
[IKC-2 Crnoco6en|[IKC-2.2 O6ocHOBBIBaeT BHIOOp|3HAET
y4acTBOBaTh B|11€11€C000pa3HOTO PEeIICHHS KaK  OCYLIECTBJIATH  IIOMCK,  XpaHEHHE,
MPOEKTUPOBAHUH  CHUCTEM o0paboTky u aHanu3z wuHQOpManMM U3
ANEKTPOCHAOKEHUS u Pa3IMYHbBIX UICTOYHHUKOB U 0a3 TaHHBIX
ANEKTPOOOOPYIOBAHUS yMmeer
3IaHUN U COOPYKEHU I MpeACTaBIsATh HMHPOpMAU0 B TpeOyemMoM
¢dopmare c HCII0JIb30BAaHNEM

WH(POPMAITMOHHBIX, KOMITBIOTEPHBIX U CETEBBIX
TEXHOJOT Ui

BJIajJieeT HABbIKAMU

BJIaJIeTh HaBBIKAMH OOOCHOBAaHHUS MPOEKTHBIX
pelIeHui

ITIKC-2
y4acTBOBAaTh
MPOEKTUPOBAHUU
AIEKTPOCHAOKEHUS
3JIEKTPOOOOPYIOBAHUS
3IaHUN U COOPYKEHU I

Crocoben

B

CUCTEM

n

IIKC-2.3 IloaroraBnuBaer
paszaensl MIPEANPOEKTHON
JOKYMEHTAILUU Ha OCHOBE

TUIIOBBIX TEXHUYCCKUX peIHeHI/IfI

3HaeT

MOPSAJIOK BBIIIOJIHEHUSI MPOEKTHBIX paboT Hu
COJIEp’KaHuE FOTOBOT'O ITPOEKTa

ymeer

MPEICTABIATH JTaHHbBIE pacdeToB U

MPOEKTUPOBAHUS B BUJIE TOTOBOT'O MPOEKTA
BJIaJleeT HABBIKAMU

HaBBIKAaMH PabOTHI ¢ HOPMATHBHO-TEXHHUECKOU
JIOKYMEHTalUEn




ITIKC-2

Cnoco0en|I[1IKC-2.4

JleMoHCTpUpYET

y4aCTBOBAThH B{IIOHUMAaHHC B3aMMOCBA3HU 3a1a4

MPOEKTUPOBAHUH

CUCTEM |IPOEKTUPOBAHUS

SHGKTpOCHaG)KeHI/ISI H|3KCILTyaTalun

3JIeKTPOO00OPYJOBAHUS
3IaHUN U COOPYKEHUI

n

3HaeT
HCOGXOIII/IMI:IC METOAbI HUCCIICAOBAHUA pa60TbI
HETpaAULIMOHHBIX HCTOYHHUKOB 3JICKTPOIHCPTHUHU

ymeeT

pemarp 3a/1a9n BBIOOpA u ()
POCKTHUPOBAHUS HETPaTUITIOHHBIX
UCTOYHUKOB  JJIGKTPOIHEPTMH C  Y4ETOM
TpeOOBaHUH IKCIUTyaTalluN

BJIajieeT HABBIKAMH

HaBBIKAMH  PAacyeTOB W  MPOSKTHPOBAHHUS

HETPaJAUIIMOHHBIX HCTOYHUKOB 3JIEKTPOIHEPTUU
C y4eToM TpeOOBaHH HKCILTyaTallH

3. Yka3aHue MecTa JUCHUILIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeIbHON MPOTrPaMMbl

Hannas mucnumiauHa (Moaysb) BKiIodYeHa B biok «Jducrummuael, Mmoaynum» b1.B.09.11 ocHoBHO#
npodeccronanbHOM  0Opa3oBarenbHOM mporpamMmbl  13.03.02 DnekTpodHepreTMka M AJIEKTPOTEXHUKA H
OTHOCHTCS K 4acTH, POpMHpYyeMOi ydyaCTHUKaMU 00pa30BaTeIbHBIX OTHOIIEHUH y4eOHOrO TUIaHa.

Ne Konx n HauMeHoBaHne HHAMKATOpa
[TpenecTByrome AUCHUIIMHbBI
n/n JOCTHKEHUS KOMIIETEHIIUU
1 |®Dwusuka OIIK-3.5, OIIK-3.6
2 |Teopernueckre OCHOBBI AICKTPOTECXHUKH OIIK-4.1, OIIK-4.2, OIIK-4.3
®dusuka
3HATh:
OCHOBBI (PM3UKH, BKJIIOUYAs! 3JIEKTPUUYECTBO U MATHETU3M.
TeopeTnueckre OCHOBBI 3JIEKTPOTEXHUKHU
3HATh:
OCHOBBI JIEKTPOTEXHUKH.
YMETh:
pPacCcUNTHIBATh JIEKTPUUECKHE HATPY3KH.
BJIAJIETh!
METOJIaMH pacyeTa U (UJn) BbI0Opa HICTOYHUKOB 3JIEKTPOIHEPTHH.
Ne Kozn u HanMeHoBaHME HHAMKATOpa
[Tocnenyromme TUCIUTIITAHBI
n/m JIOCTHKEHUS] KOMITIETEHLIUU




KBaJTM(PUKAITMOHHON pabOTHI

HOI[FOTOBK& K IOponeayp€ 3alldTbl W 3aliuTa BBIHYCKHOI;'I

VK-1.1, VK-1.2, VK-2.1, YK-2.2, YK-3.1,
VK-3.2, YK-4.1, YK-4.2, YK-4.3, YK-5.1,
VK-5.2, VK-5.3, VK-6.1, YK-6.2, YK-7.1,
VK-7.2, VK-8.1, VK-8.2, VYK-8.3,
OINIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-3.1,
OIIK- 3.2, OITK-3.3, OITK-3.4, OIIK-3.5,
OIIK-3.6, OITK-4.1, OITK-4.2, OIIK- 4.3,
OITK-4.4, OITK-4.5, OITK-4.6, OIIK-5.1,
OIIK-5.2, OIIK-5.3, OIIK- 6.1, TIKC-1.1,
TIKC-1.2, TIKC-1.3, TIKC-2.1, TIKC-2.2,
TIKC-2.3, TIKC- 2.4, IIKC-3.1, TIKC-3.2,
TIKC-3.3, TIKC-4.1, TIKC-4.2, TIKC-4.3,
TIKC- 5.1, [IKC-5.2, YK-9.1, VK-9.2,

VK- 93, VK-9.4, VK-9.5, VK-10.1,
VK-10.2, YK-10.3, OIIK-2.1, OIIK-2.2,
MKID-1.1, TIK)-1.2, TIK()-1.3,
TIK(L))- 1.4, TIK(LD)-1.5, TIK(L1)-1.6

4. O0beM IUCHUIIMHBI (MOAYJIAA) B 3a4YeTHBIX €JUHHIAX C YKA3aHHMEM KOJHYECTBA AKAJAeMHYECKHUX
YacoB, BbIJIeJIEHHBIX HA KOHTAKTHYI0 padoTy o0yuyalwluxcsi ¢ mpenojaBarejeM (M0 BHAAM Y4eOHBIX
3aHATHH) U HA CAMOCTOATEJIbHYI0 padoTy o0y4yaroumuxcs

W3 Hux yacel Cenectp
Bun yucGHoit paGorer Ee(l::gl(s) npaKT:t?eCKy}o 6
IOATOTOBKY
KonrakTHas padora 64 64
Jlextmmonnbie 3ausatus (JIek) 32 0 32
[paxTuaeckune 3ausatus (Ip) 32 0 32
HMuast koHTaKTHAsA padoTa, B TOM YHCJIeE: 0,65 0,65
KOHCYJIBTAIINH 110 KypCOBO# paboTe (IPOEKTY), 0.4 04
KOHTpOJIbHEIM pabotam (PI'P) ' '
KOHTaKTHas paboTa Ha aTTecTalluio (caJda 3a4era,
3a4eTa ¢ OICHKOM; 3aIIiTa KYpCOBOH PabOThI 0,4 0,4
(mpoekTa); cnaya KOHTpoJIbHBIX padot (PI'P))
KOHTaKTHas paboTa Ha aTTeCTAINIO B CECCUIO 0.95 0.95
(KOHCYNBTAIUS TepeT SK3aMEHOM U c/1adya ' ’
Yachl Ha KOHTPOJIb 26,75 26,75
CamocrositenbHas padora (CP) 52,2 52,2
OO0uast TPy10eMKOCTh TUCHUILIUHBI (MOIYJIs)
gacel:| 144 144
3a4eTHbIE eJUHUIIBI: 4 4

5. Copep:xxanue IMCHUIUVIMHBI (MOXYJisl), CTPYKTYPUPOBaHHOe MO pa3gejaM (TeMaM) ¢ yKa3aHUeM
OTBEJCHHOI0 HA HUX KOJMYECTBA aKaJeMUYeCKHX YaCOB U BU/I0B YUeOHBIX 3aHATHI

5.1. TemaTHueckuii jaaH JUCHUILUIUHBI (MOYJIS)




Konrakrthas pabora (1o yueOHbIM

3aHATHAM), Yac. Kon
o WHJIUKATOP
= a
Ne Paznensl AUCHUIUIHHEL § JleKimH 13 P CP Beero, JTOCTIKCHH
(5} qac.
O A
somnereny
BCECTO YECKYIO BCECTO YECKYHO BCETO YECKYHO Un
moaro- moaro- moaro-
TOBKY TOBKY TOBKY
1. |1 pa3nen. cTtouHuKu 3HEPTHUN.
Knaccudukanus
Ucrounuku SHEPTUH. [TIKC-2.1,
1L Knaccudukanus 61 2 2 4 [IKC-2.2
2. 2 pazaen. Buael snekTpocTaniumi
. [1IKC-2.1,
2.1. |Bumbl anexTpocTaHIuit 6 2 2 4 TKC-2 2
3. |3 pazzen. CucreMbl COTHEYHOTO
TEIUIOCHAOKEHUs
[TIKC-2.1,
CHcTeMBl COJIHEYHOIO TEIUIO- U I[IKC-2.2,
3.1. 3JICKTPOCHAOKEHUS 6 2 5 4 11 [1IKC-2.3,
I[KC-2.4
4. |4 pasnmen. IIpsamoe
npeoOpa30BaHNUE COTHEYHOU
SHEPTUU B DIIEKTPHUECKYIO
IIKC-2.1,
[Ipsimoe npeoOpa3oBaHKe
4.1. |conHeuHOM SHEPTHH B| 6| 8 10 8 26 [IKC-2.2,
- P TKC-2.3,
AIEKTPUUYECKYIO KC-2.4
5 |5 paszen. BerposHepreruueckue
ycraHoBku (BOY)
ITIKC-2.1,
Berposneprernueckue ITIKC-2.2,
51 ycranoBku (BOY) 616 8 8 22 [TIKC-2.4,
IMKC-2.3
6. |6 paznen. 'eotepmanbHast
SHEPrus
ITIKC-2.1,
ITKC-2.2,
6.1. |['eoTepmanbHas sHEPTUs 6| 4 6 10 KC-2.3.
IKC-2.4
717 paszzen. JHeprus BojbI (BOJIH)
ITKC-2.1,
7.1. |DHeprus BobI (BOJIH) 6 2 6 8 16 [1IKC-2.2,
[KC-2.4
8. |8 pasznen. Bropuunsie
sHepropecypcsl (BOP)
Bropuunsie JHEPropecypcesl ITIKC-2.1,
8.1 (B5P) 61 2 4 6 [KC-2.2
9. |9 paznen. buotonaneo




I[KC-2.1,
9.1. |buororummBo 6 2 3 6 11 [IKC-2.2,
[KC-2.4
10. |10 pa3zmen. AkkymynupoBaHue
SHEPrUU
10.1 |AkkymynupoBaHHue [IKC-2.1,
. 6| 2 421 6,2
AIEKTPUUECKON SHEPTUU I[KC-2.2
11. |11 pasnen. Has koHTaKTHAs
pabora
[TIKC-2.1,
[IKC-2.2,
11.1.|Vnas koHTaKkTHas paboTa 6 0,8 [KC-2.3.
IMKC-2.4
12. |12 paznen. Kontpons
I[KC-2.1,
121 [IKC-2.2,
Kontposnb 6 27 KC-2.3,
IIKC-2.4
5.1. Jlekuuu
Ne | HammenoBanue pazaena N
. HaumeHoBaHue 1 KpaTKoe co/iep>KaHue JTeKIUil
n/m Y TEMBI JIEKIUI
Hctounuku sHeprun. Knaccudukanus
Bozo6HoBnsiemble  ucrouHuku sHeprun (BUD). HeBo3oOHoBisiemble
1 HNcTouHuKkY SHEprun. |MCTOYHUKH JHEPIUuuU (HBUD). CosnHeuHas JSHEPTHUSL.
Krnaccudukanus Tepmonnexrporeneparop. DorolrnekTpuueckud  reHeparop. Berpoas
sHeprusi. BerposHepretuueckas ycranoBka (BOVY). ['eorepmanbhas sHeprusi.
TpanuuyvoHHas ruaposHepreTrka. Maas ruipodHEpreTrKa.
Bunel anekrpocranuuii
TermoBbie 3JIEKTPOCTAHIIUH. lMazoTypOunHbIE 3JIEKTPOCTAHIUH.
I'unposnextpoctanuuu  (I'DC).  Atomubie  anekTpoctanuuu  (ADC).
. |['eorepmanbubie smektpoctaninu (I'TAC). enuosnexkrpoctaniuu (I'JI2C).
2 | BuIsl aneKTpOCTaHIIHIA I
punuBHble snekTpoctaniun (I19C). Berposbie snexkrpocranuuu (BOC).
I'uppoakkymynupyromue  anekrpoctanuuu  (CADC).  VYceranoBku 1o
nepepaboTke OMOOTX0/10B B 3Hepruto. HerpaauironHas HEBO300HOBIIsIEMast
AIIEKTPOIHEPIeTUKA.
CucTeMbl COJIHEYHOTO TEIUIO- U 3JIEKTPOCHA0KEHUS
Conneuynas  sHeprus. UWsnyuenue  (paguanusi). DJIEKTPOMarHUTHOE
nznydenue. CnekTp wusiaydeHus. VHTEHCHMBHOCTB JIy4HCTOTO IIOTOKA.
Cucremsl contHeunoro [Atmocdepnas (vnu Bo3aymiHas) macca (AM). Mcnonb3oBaHue COTHEYHOTO
3 TEIUIO- U U3IIy4eHUs] KaK MCTOYHMKA TEIUIOBOM dHepruu. CHCTEMBI COJHEYHOTO
SNIEKTPOCHAOXKeHns1  |TeriocHaOxkeHus. Ce30HHBIE TeIMOCUCTEMBI TOPSIYEro BOAOCHAOKEHUS.
I'enmuocucremel otorieHust 3aaHui. CoOJIHEYHBI BaKyyMHBIM KOJUIEKTOP.
Konuentpupytomue renronpueMauku. [Taporypounusie COC.
[Tpsimoe mpeobpazoBaHue COTHEUHOM SHEPTUU B AIEKTPUUECKYIO
Tepmoanekrpuueckue npeodOpazosarenu (TOII). Ilpunuun paboTel U
IMpsimoe npeobpaszoanme |[Kodppunuent nonesnoro aercreusa (KII[A) TOII. Knaccuduxanus TOIIL
4 conHeyHoii sHeprun B |[KoHCTpyknus — tepmosnekrpudeckux reneparopoB  (TOI').  OcHoBHble
IIEKTPUIECCKYIO MOHSTHSI, CBSI3aHHBIE C MPOIIECCAMU TEIIONEepEeHOca B MOJIYIPOBOJHUKAX.
[TonsTue ko3 Punmenta TEIIONPOBOAHOCTH. MexaHn3Mbl
TEIUIONPOBOAHOCTH TBEP/BIX Tell. TepMOIMUCCHOHHBIE YCTAHOBKHI
4 Mpamoe ®DoTO3NEKTpHUECKUE TPeodpa3oBaTeIn




peoOpa3oBaHue
COJIHEYHOU SHEPIHU B
HNEKTPUUECKYIO

[Ipennocelku MOSBIEHUS, HUCTOPUS DPA3BUTUA U OOJACTh NPUMEHEHUS
COJHEYHBIX Oatapeil. DOTO3NEKTPUUECKUE CBONCTBA IOJYNPOBOJAHUKOB.
dorosrnextpudeckue mnpeodpazoatenn (DOIII). Kmaccupukamus DIII.
@DOT037EMEHTHI NIEPBOTO M BTOPOro MoKojaeHUs. DOTO37IEMEHTHI HA OCHOBE
JUCTOBOTO IOJUKPUCTAIUIMYECKOTO KpeMHHUs. DOTOIIEMEHTBl BTOPOIO
IIOKOJIEHUS - HA OCHOBE TOHKHMX IUIEHOK MOJIYIPOBOAHUKOB. POTORIEMEHTHI
Ha OCHOBE IOJUKPUCTAUIMYECKUX IUICHOK KpeMHMs. POTOIIEeMEHThl Ha
OCHOBe KpucTajuimueckux MieHok |-V rpynn. @otosneMeHTsl Ha
Kpacutensax. MakcumalibHble 3HaueHUs 3(pPeKTuBHOCTH (OTOIIEMEHTOB U
MOJyJIeH, JOCTUTHYThle B JAaOOPAaTOPHBIX YCIOBHSAX. THUIIMYHAs CTPYKTypa
COJIHEYHOT'O 3JIEMEHTA C P -N-TIEPEXOA0M.

Berposneprernyeckue
yctaHoBkH (BOY)

DHeprus BeTpa

Berposnepreruka. Mcropudeckas cpaBKka U IEPCIEKTUBBI UCIIOJIb30BAHMS
sHeprum BeTpa. Berposneprernueckuii moreHnuan Poccun. CebecTonMocTh
ANEKTPO3HEPIUH, MPOoU3BOoAUMON BOVY mnpu paznuyHbIX CKOPOCTSX BeETpa.
CoBpeMeHHOE COCTOSIHUE M ITPOTHO3 MCIOJIb30BAHMS SHEPTUM BETPa B MUDPE.
®daxTopsl, BiUsOMKE Ha BeTep. Buasl BeTpoB. [11o6anbHbie BeTpbl. MecTHbIE
BeTphl. BeTpoBbie 30HbI Poccun.

Berposneprernyeckue
yctaHoBkH (BOY)

Berposueprerunueckue yctanoBku (BOY)

[Tapamerper BDY paznuunoii nmpoexTHON MommHocTH. Kiaccudukanus BOY
0 TUIy BeTpokojeca. BOY ¢ ropu3oHTaNbHOM M BEPTUKAIBHOW OCHIO.
Teopus pacuera Berpokosec. IIpeoOpa3zoBanme sHepruu Berpa. JloGoBoe
naBiieHue Ha BeTpokoieco. Kpyrsmuii MomeHT. HekoTopsie peskumMbl paboThI
BeTpokoseca. OO1as xapakTepucTUKa BETPOB U UX aHanu3. Mcronb3oBaHue
BETPOKOJIECOM SHEPIHH BETPA.

I'eorepmanbHas sHEpTrUs

I'eorepmanbHas 3HEprus

I'eorepmuka. BnayTpenHee crpoenue 3emuu. ['eorepmasibHOE TeEIIIO.
I'eoTepmanbHast CTyneHb (T€OTEPMUYECKHM TpajueHT, TeMIepaTypHBbIH
rpagueHT). Tpu kiacca reorepManbHbIX pailoHOB. Bunael u cBoiicTBa
reoTEPMAIBHBIX UCTOYHMKOB 3Hepruu. Cyxue ropsiuue CKalabHbIE TOPOJBI.
EcrecTBennbie BojIoHOCHBIE TUTAaCThl. O0JIACTH MPOU3BOICTBA FEOTEPMATIBLHOM
SHEPIMH B CHCTEME TPETUYHBIX OpPOTeHMYECKHX TMosAcoB. CrnocoObl
HCIIOJIB30BAaHMSI T'€OTEPMAIBHOrO Terua. VCrnonap30BaHUE TeOoTepMaabHOTO
TeIula B CUCTEMaXx TeII0CHA0KEeHHU.

reOTepMaﬂbHa}I OHEPTHUA

I'eorepmanbhbie TemioBbie AnekTpocTanuu (I'eoTOC)

I'eotepmanbubie anekTpoctannu. OcHoBHbIE BUbI. [{uki Penkuna. 'eoTOC
C KOHJCHCAIIMOHHOM TYpOMHOM M NPSAMBIM HCIOJIB30BAaHHUEM MPUPOIHOTO
napa. ['eorepmalibHbIe AJIEKTPOCTAHLIUU C HETPSAMBIM THIIOM IPOU3BOJICTBA
JIEKTpO’HEepruu. I'eoTepMasbHbIe 3JIEKTPOCTAHIMU CMELIAHHOTO THMa (C
OuHapHbIM  IMKJIOM). IlepcriekTHBBI ~ reoTepMalbHOM  SHEPreTHKU.
Teopernueckne 3amnacbl U pacnpeesIeHne TEPMaJIbHBIX BOJ 110 TEPPUTOPUN
Poccun. CocrosiHue reorepmanbHOM 3HepreTuku B Poccnn.

DHeprus Bofbl (BOJTH)

DHeprus BoAbl (BOJH)

OHeprus pek. JHEPreTUUECKUE PECYPChl OKeaHa. TeruioBas SHEprus OKeaHa.
OHeprus NpWINBOB U OTIMBOB. DHEPIUsl MOPCKUX TEUEHUN. JHEPIEeTUUECKUE
YCTAHOBKH IO MCITOJIb30BaHMIO PHEPTUU okeaHa. [IpeoGpazoBaTenyu sHeprun
BoH. [IpeoOpazoBaTeny, UCHOJB3YIOMIME HHEPrHUI0  KOJIEOIIOIIErocs
BOJITHOT'O cTOJ104.

Bropuunsie
sHepropecypcsl (BOP)

Bropuunsie sHepropecypcst (BOP)
[Tonsitue BOP. Uctounuku BOP. Mcnonk3oBanue TemioThl 0TpabOTaBIIMX
ra3oB. Tern000MeHHUKH 11 OTpabOTaBUIMX ra30B. KOTJIBI-yTUIN3aTOPbI




(KY).  Hcnonp3oBaHue  TEIUIOTBI  HWCIAPUTEIBHOTO  OXJIQKICHUSA.
Hcmonp30BaHuEe TEMJIOTHI HU3KOI'O IIOTECHIIMAaJia. Hcnonb3oBaHue TEMIIOTHI
MNPOAYKIIMH U OTXOJIOB.

broronnuso
buoromnmuBo. OOmme cBeneHus. TeXHOIOTMM MONYYEHMs] SHEpPruu U3
6uomaccel. buomexanmueckue mnponeccbl. TepMOXMMHUYECKHE IPOLECCHI.

9 Eroto o [TpousBojacTBO OWMoOMacchl st dHepreTudeckux meneil.  Cokuranume
UOTOILIUB
OwotorMBa Uil MOJy4deHWs Tera. [luponus  (cyxas TeperoHka).
lasudukanus. Jpyrue  TepmMoxumudeckue mporecchl.  CrmproBas
dbepmentanusa (Opokenue). Ilomyuenue Oworaza myTeM aHa’pPOOHOTO
cOpakuBaHUsI.
AKKYMYJIHPOBaHHE dJICKTPUUCCKON IHEPTUN
OO6mme cBexeHuss 00 aKKyMyiaupoBaHuWu dSHeprur. CpaBHUTENBHBIC
XapaKTePUCTUKH HAKOMUTENEH »JHEprud. MeXaHWYecKue, TEIUIOBhIE H
AKKyMyJIHpOBaHUE
10 . BOJIOPOJTHBIC HAKOIIUTEIN JHEPTUH. BoznymHo-akKkyMyTupyromnme
AIIEKTPUIECKOM SHEPTUU
AJIEKTPOCTAHIIMK. VHEpIUOHHBIE HAKOMWTENU. TeIUIOBBbIE HAKOIMUTEIH

SHCPIUH. BOIIOpOI[HI)IG HAaKOIIMTECI SHCPIUH. 3JIGKTpI/I‘-ICCKI/Ie HaKOITUTCIIN
OHCPIUu.

5.2. IlpakTuyeckue 3aHsATUs

HanmMeHnoBaHue pasaciia

rlﬁl U TEMBI NPAKTHYECKAX HaumenoBanue u coaepkaHue NpakTUYECKUX 3aHATUN
3aHSATUI
Pacuer nmapameTpoB KOJIJIEKTOpa COJTHEUHOM 3HEPTUn
CHETEMEI COMHEHHOTO PacueTr npou3BoaUTCS B COOTBETCTBUU C BEIOMCTBEHHBIMH CTPOUTENIbHBIMU
3 Terio- 1 Hopmamu BCH 52-86. YcTaHOBKM COJTHEYHOTO TOPSYETO BOJOCHAOKEHUSI.
AMEKTPOCHAOKEHHA Hopwmsl mpoekTupoBaHusi.
Pacuer tepmoanextpuueckoro reseparopa (TOI')
Onpenenutb: MaKCUMalIbHYIO  TEPMODJIEKTPUYECKYI0  3(PPEKTUBHOCTD
Hpsmoe npeio6p a30BaHHC (10OPOTHOCTh Z); YHCIO IMOCIEIOBATEIbHO COCTUHEHHBIX Tepmorap (N);
4 COTHCHHON SHEPTHH B O/J1C TOI'; pazmepsl Kak10i U3 BETBEW TEpMONIaphl; TEMJIOBYIO MOIIHOCTh Ha
ANEKTPUUYECKYIO . . .
BXO/JI€ U Ha BbIXOJIe 0€3 Harpy3Ku U MpH MOJHOM (MaKCUMaJIbHOM) Harpy3Ke;
KITI TOTI'.
Pacdyer mapaMeTpoB COJIHEUHBIX 3JIEMEHTOB AJI IUTAHWUS OCBETHUTEIIBHOU
YCTaHOBKH
[Ipsimoe mpeobpazoBanue On o .
9 peAenuTh napaMeTpbl (POTOINEKTPUUECKON IHEPreTUYECKOW CUCTEMBI Ha
4 COTHCHHON SHEPTHH B KPEeMHHEBBIX COJIHEUHBIX 3ieMeHTax (CD), HeoOxoaumoil ans 3apsaa
IICKTPUHCECKYIO akKKyMyJsATOpHBIX Oatapei (AKDB), muTaronmx OCBEeTUTENBbHYIO YCTAaHOBKY.
5 BeTpoaHepreTquCKHe Pacuer AUaMETpa U 4aCTOThI BpallICHUSA BETPOKOJICCA
ycranosku (BDY) Onpenenutsb: nuaMmeTp BeTpokosieca D; yactoTy ero BpaimeHus .
Pacuer mapameTpoB BeTposHepreTuueckoil ycraHoBkH (BOY)
Omnpenenutp: rTabaputel BDY npu  Hambomplied HIKOHOMHUYHOCTH
Berposueprernyeckre |KOHCTPYKIIMH; MOLIHOCTH (B TOM YHCJI€ M IHKOBYIO MOIIHOCTh 3a BECh
> ycranoBku (BOY) HCCIIeTyEeMbI Mepro ) IPH PACCUUTAHHOW OMETAeMOM TUTOMIAAN Ha KaXIou
IIPUBENIEHHON CKOPOCTH BETPa; CTOMMOCTb KHJIOBATT-4aca MCCIEAYEMOM
BOYVY.
Pacder  u3MEHEHHMST ~ MOIIHOCTH  MajoOd  THUIPOAKKYMYJIHPYIOUIEH
anekrpoctannuu ('ADC)
Kak u3menutrcs momiHocTs Maniod ['ADC, ecnu Hamop BOJAOXpPaHWIWILA B
7 DHeprust BobI (BOJIH) (3aCyIUIMBBIA NEPHOJ YMEHBIIUTCA B N pa3, a pacXoj BOAbI COKpaTutcs AV,

%?
HOTCpI/I B THUAPOTCXHHUYCCKUX COOPYKCHUAX, BOAOBOJAX, Typ61/IHaX u
reHeparopax CYUTAaTh MOCTOAHHBIMHU.




DHeprus BobI (BOJH)

Pacuet okeanckoi TepmanbHoi dnekTpoctadiuu (OTIC)

Onpenenuts: aevictButensHbll  KIIJT nma OT3C, pabotaromeit 1o
3aMKHYTOMY [HKIY; HeoOXomuMmblii pacxox témioi Boasl OTOC,
paboTaromieii Mo 3aMKHYTOMY HHKITY. Pacder BecTu 6€3 ydera pacxoJoB Ha
cobctBeHHbie HYx161 OTOC.

buorormuso

Pacuer mapameTpoB OrorazoreHeparopa
Onpenenutb: 00BeM OuOTa30reHepaTopa;
TETJIOBYIO MOIIHOCTb.

CYTOUHBIH BBIXOJl OMOTa3a;

5.3. CamocrosrenbHas paboTa o

OyJaroIuxCcst

Ne | HaumenoBaHnue paszaena N
CopepxaHue caMOCTOSITEIbHON pabOThI
/0 | AMCUMIUIMHBI U TEMBbI
Hcrounuku suepruun. Knaccudukanums
1 Wcrounuku sHeprun. |M3ydeHume JIEKIMOHHOrO MaTepuana, IOJroTOBKa K TECTUPOBAHMIO,
Knaccugpukanus CaMOCTOATENIBHOE MPOXO0KICHUE TecTa 1o Teme. [loaroroBka K 3K3amMeHny 1o
11
JTAaHHOU TEeMaTHKE.
Buet anexTpocTaHimii
5> | Buger snexrvoctaniii N3yuenne JEKUMOHHOTO Marepuana, IOJArOTOBKA K TECTUPOBAHUIO,
A P 1 CaMOCTOSITENIbHOE IPOXOXKACHHE TecTa Mo Teme. [loaroroBka K sK3aMeHy o
JNAHHOU TEeMAaTHKE.
CucreMbl COJIHEYHOTO TEIUIO- U 3JEKTPOCHA0KEHUS
CucreMbl COJIHEYHOTO
3 W3ydyeHue JEKIIMOHHOTO MaTepuala, TOArOTOBKA K TECTHPOBAHHIO,
TEII0- U
5 CaMOCTOSITENIbHOE IPOXOXKACHHE TecTa 1o TeMme. [loAroroBka K sK3aMeHy 110
ANEKTPOCHAOKEHHS .
p JTAHHOU TeMaTHKE.
CucreMsbl costHeuHoro |Pacuer mapaMeTpoB KOJIEKTOpa COTHEYHON SHEPTUU
3 TeIIo- ! Odopmnenue oruera. JlopaboTka U MUCIpaBiIeHUE OTYETA MO MPAKTHUECKOM
3IEKTPOCHAOKEHHsT ~ |paboTe Mpu HEOOXOAUMOCTH.
[Tpsimoe peobpazoBaHue COTHEUHOM SHEPTUHU B DIIEKTPUIECKYIO
[Ipsimoe npeobpazoBanue
4 9 N3yuenne JEKIMOHHOTO Marepuana, IOJArOTOBKA K TECTUPOBAHUIO,
COJTHEYHOU PHEPTUHU B
OJTHCEHHOM SHEP CaMOCTOSITENIbHOE TIPOXOXKACHHE TecTa Mo Teme. [loAroToBka K sK3aMeHy 1o
KTPUIECK .
IICKTPUHCECKYIO JTAaHHOW TEMaTHKE.
Pacuer Tepmosanektpuueckoro reneparopa (TOI')
[Ipsimoe mpeoOpazoBanue N
4 CONHCUHON SHEDIII B Odopmnenne oryera. JlopaboTka U UCIpaBIEHUE OTYETA MO MPAKTHUUECKOM
p pabote npu HEOOXOAMMOCTH.
ANEKTPUYECKYIO
®DoTodNEeKTPUIECKHE TPeoOpa3oBaTeIn
[Ipsimoe mpeobpazoBanue
4 9 N3yuenne JEKIMOHHOTO Marepuana, IOJArOTOBKA K TECTUPOBAHUIO,
COJTHEYHOU PHEPTUHU B
OJTHCEHHOM SHEP CaMOCTOSITENIbHOE TIPOXOXKACHHUE TecTa Mo Teme. [loAroToBka K sK3aMeHy 1o
KTPUIECK .
IICKTPUHCECKYIO JTAaHHOW TEMaTHKE.
R 5 Pacuer mapamMeTpoB COJHEYHBIX DJIEMEHTOB JUIsl MUTAHUS OCBETUTEIHHOU
SIMOE TI a30BaHU
4 PAMOE TIpeobpaso © YCTaHOBKH
COJIHEUHOU DHEPTUH B .
p Odopmnenue oruera. JlopaboTka W MCIpaBiIeHUE OTYETA MO MPAKTHUECKOU
ANEKTPUYECK
p yio paboTe npu HEOOXOTUMOCTH.
OHeprus BeTpa
5 Berpoonepretnueckne |(M3ydeHue JIEKIMOHHOrO MaTepuana, IOATOTOBKA K TECTUPOBAHUIO,
ycranoBku (BOY) CaMOCTOSITENIbHOE TIPOXOXKACHHUE TecTa Mo Teme. [loAroToBka K sK3aMeHy 1o
JTAaHHOM TeMaTHKe.
Berposnepreruyeckue yctanoBku (BOY)
5 Berpoonepretnueckue (M3ydeHuwe JIEKIMOHHOTO —MaTepuana, IOATOTOBKA K TECTHPOBAHUIO,
cta"goBku (BDY CaMOCTOSITEIILHOE IPOXOKIEHUE TecTa IO TeMe. I10ArOTOBKA K DK3aMEHY 10
y
JTAHHOU TEMaTHKE.
5 | Berposuepreruueckue [PActer quaMeTpa M YaCTOTEHI BPAIICHHS BETPOKOTIECA




Odopmnenne oruera. JlopaboTka W HCIpPaBIEHUE OTYETA MO MPAKTHUYECCKOM

TaHOBKH (B
ycTarosku (BOY) paboTe mpu HEOOXOAMMOCTH.
Pacuer mapameTpoB BeTposHepreTuueckor ycranoBku (BOY)
Betposnepreruueckue N
5 BIY) Odopmnenne ordera. JlopaboTka W UCIPABICHUE OTYETA MO MPAKTHICCKON
TaHOBKHU
YCTaHo ( pabote npu He0OXOMMOCTH.
['eoTepmanbHas sHeprus
6 | FeorenMatbmas SHEDMIS N3ydeHne JEKIMOHHOTO MaTepuaia, IMOATOTOBKA K TECTUPOBAHHUIO,
P p CaMOCTOSITeNIbHOE IIPOXOXKAeHHE TecTa 1Mo TeMe. [loaroroBka Kk sk3aMeHy 1o
JTAaHHOM TEMAaTUKE.
['eorepmanbubie TemtoBble 3ekTpoctaniuu (I'eoTOC)
6 |1 W3ydyenue JEKIMOHHOTO MaTepuajna, IOATOTOBKA K TECTUPOBAHHUIO,
eoTepMalibHasI YHEPTHS
P P CaMOCTOATENIbHOE MPOXOXKACHUE TecTa o Teme. [loaroroBka k 3xK3amMeHy 1o
JTAHHOU TEeMAaTHKE.
Pacuer npuroiHoit AJis 3KCITyaTalliy re0TepMalbHON SHEPTUU BOJIOHOCHOTO
miacra

6 |Teorepmanbuas sHeprus (M3yueHne NeKIMOHHOTO M JONOIHMTENLHOTO Martepuana. Iloaroroska k
KOHTpOJbHOK pabdote. Odopmuenune ortdera. [lopaboTka W wucmpaBiIeHHE
OTYeTa M0 KOHTPOJIbHOM paboTe nmpu HEOOXOJUMOCTH.

DHeprus BoAbl (BOJH)
7 Steprus Bz (Bor) N3ydeHne JEKIMOHHOTO MaTepuajna, IOATOTOBKA K TECTUPOBAHHIO,
P A CaMOCTOSITeNIbHOE TIPOXOXKACHHE TecTa 1Mo TeMe. [loAroroBka K 3k3aMeHy 1o
JTAHHOU TEMAaTUKE.
Pacyer  u3MEHEHMsT ~ MOINHOCTM  MAJIOW  THAPOAKKYMYJIUPYIOIIEH
anektpoctanuuu ('ADC)

7 DHeprust BoAbI (BOJIH) N
Odopmnenne ordera. JlopaboTka W UCIPABIICHUE OTYETA IO MPAKTHICCKON
pabote npu He0OXOIMMOCTH.

Pacuer oxeanckoii TepmanbHoit anekrpocTaniuu (OTIC)
7 Dueprus Boasl (Boan) |Odopmnenue otyera. JlopaboTka ¥ UCHIpaBlIeHHE OTYETA 110 NPAKTUYECKON
pabote npu He0OXOAUMOCTH.
Bropuunsie sHepropecypcest (BOP)
3 Bropuunsie W3ydyenne JEKIMOHHOTO MaTepuaia, IMOATOTOBKA K TECTUPOBAHMUIO,
sHepropecypcsl (BAP) |camocTosATenbHOE MPOXOXKACHUE TecTa 1Mo Teme. [1oAroToBka kK 3K3aMeHy 1o
propecyp
JTAHHOW TeMaTHKe.
buoromnuso
9 5 W3ydeHne JEKIMOHHOTO MaTepuaja, IOATOTOBKA K TECTUPOBAHHUIO,
HMOTOTUTHB
010 0 CaMOCTOSITeNTbHOE TIPOX0XKACHHE TecTa 1Mo TeMe. [IoAroToBka K sk3aMeHy 1o
JTAHHOW TeMaTHKe.
Pacuer napamerpoB Onorasoreneparopa

9 BHOTOMINBO Odopmnenne otuera. JlopaboTKa U UCHpaBIEHUE OTYETA MO MPAKTHUECKOU

pabote npu He0OXOAUMOCTH.
AKKyMYJTHpOBaHHE JIEKTPUUECKOMN SHEPTUU
10 AKKYMyJ'II/IpOBaHI/Ie I/I3yqu1/1e JICKOUOHHOT' O Martcpualia, moaAroTOBKa K TCCTUPOBAHMUIO,

ANEKTPUYECKON SHEPTUU

CaMOCTOSITEJIBHOE MPOXOXKICHHUE TecTa 1o TeMe. [loAroToBka K 3K3aMeHy 1o
JTAHHOU TeMAaTHKE.




6. MeToguyeckue MaTepuabl 1JIsl CAMOCTOATEIbHON Pa0d0ThI 00y4aroIuXcs M0 JUCHUILIHHE (MOAYJIIO)

[IporpaMmoil AUCHUIUIMHBI NPEAYCMOTPEHO MPOBEICHUE JIEKIIMOHHBIX 3aHATHH, HA KOTOPBIX AETCS
OCHOBHOW CHCTEMaTU3UPOBAHHBIA MaTepuaj, U MPAKTUYECKUX 3aHATHUM, MPEANOJararolluX 3aKpeIiCHHUE
M3y4EeHHOTO MaTepuaia u (GopMupoBaHue y 00yJarOIIMXCsl HEOOXOMMBIX 3HAHWH, YMEHHH U HaBBIKOB. Kpome
TOTO, BKHEUIIMM STaloM HW3YYCHHS TUCIUIUIMHBI SIBISIETCS CaMOCTOSITENIbHAs paboTa OOyJarommuxcsi ¢
HCIIOJIb30BAaHUEM BCEX CPEACTB M BO3MOKHOCTEH COBPEMEHHBIX 00pa30BaTEIbHBIX TEXHOJIOTH.

B 006beM camocToSTENNbHOM paOOThI 10 TUCHIUIUTHHE BKIIFOUASTCS CIIEAYIOIIee:

- U3y4YEHHE TEOPETUUECKUX BOIIPOCOB 10 BCEM TE€MaM JIUCIUIIIIMHBIL;

- IOATOTOBKA K MPAKTUYECKUM 3aHATHUSIM;

- IOJTOTOBKA K BBITIOJIHEHUIO KOHTPOJIBHON pabOTHI;

- HOATOTOBKA K TEKYILIEMY KOHTPOJIIO YCIIEBAEMOCTH CTYJEHTOB;

- MOJITOTOBKA K AK3aMEHY.

3a510roM yCIeuTHOTr0 OCBOCHUS 3TON JUCIHUILTUHBI SIBISIETCS 0053aTeIhbHOE MOCEIICHNUE JIEKIIMOHHBIX U
MPAKTUYECKUX 3aHATUH, TaK Kak MPONYCK OJHOro (TeM OoJiee, HECKOJbKHX) 3aHATHH MOXKET OCJIOKHHTH
OCBOEHHUE pa3/eiioB Kypca. Ha mpakTHUecKuX 3aHATUSIX MaTepHUall, U3JI0KEHHBIM Ha JIEKUHUSX, 3aKPEIUISAECTCS B
paMKax BBITTOJTHCHHS IPAKTUUYCCKUX 3aJJaHUM, PEIICHUs TeCTOB, Apyrux (Gopm, npeaycmorpeHubix PITJI.

[Ipuctynas K M3y4yeHUIO NUCIHUIUIMHBI, HEOOXOAUMO B MEPBYIO OUYEPEIb O3HAKOMUTHCS COJEPKAHHEM
PII/] nnst ctyaeHToB ouHOM popMBbI 0OyUEHUSI.

[Ipu moAroToBKEe K MPAKTUYECKUM 3aHATUSIM U B paMKaX CaMOCTOSITEIBLHON pabOTHI MO HM3YyYEHUIO
JUCIUILTAHBI 00y4aromuMcsi HE00X0UMO:

- MOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JIEKIIMOHHOM 3aHATHUM MaTepHal U JOMNOJHUTH €ro ¢ y4eTOM
PEKOMEHIOBaHHOM 10 IaHHOM TEME JINTEPaTypPhI;

- TOpU CaMOCTOATEIIbHOM HW3YyYEHHM TEOPETUYECKOW TEMBI CHElIaTh KOHCIEKT, HCIOIb3Ys
pexomenoBanHbie B PI1]] ncrounukuy;

- BBIMIOJIHUTH MTPAKTUYECKHE 3aJJaHKs B pAMKaxX U3y4aeMOM TEMBI;

- OTBETUTh HA TECTOBbIE BOMPOCHI MO Teme, ucnoib3ys Marepuansl OOC, nubo rpynmnoBbie
VHIUBUyAJIbHBIE 33JIaHUS, TOATOTOBIICHHBIEC MPETNOIABATEIEM;

- BBIIIOJTHUTH KOHTPOIBHYIO paboTy, npenycmorpernyto PI1/];

- NOATOTOBUTHCS K MPOMEKYTOUHOM aTTECTALIUH.

HtoroM u3ydeHHs] AUCHUIUIMHBI SBISETCS SK3aMEH. DK3aMEH IMPOBOAMTCS MO PACHHCAHUIO CECCHUU.
dopma mpoBeneHUs 3aHATHST — TecTupoBaHue. CTYACHTHI, HE MPOIIEIIINE aTTECTAIlMI0 TI0 TPaPUKy CECCUH,
JOJKHBI JINKBUIUPOBATH 33/10JKEHHOCTD B YCTAHOBJIEHHOM IOPSIKE.

7. OueHoYHbIe MATEPUAJIbI /JIsl NMPOBEAEeHNUs] TEKYIIero KOHTPOJIsI YCIeBAeMOCTH U TMPOMEKYTOUYHOM
arrecTauvu 00y4armMXcs N0 JMCUUILINHE (MOTYJII0)
7.1. IlepedyeHb KOMIETEHIIMH ¢ yKa3aHUEM 1TaIoB UX (HOPMHUPOBAHHS B MPOIIECCE OCBOCHUS AUCIIMITITUHBI

KOI[ 1 HAMMCHOBAHHC

Ne KonTponupyemsbie pa3aenbl TUCUUTIAHbBI .
WHIUKATOpa KOHTPOIUPYEMOit

Bu ontenounoro

n/m (Momyms) S — cpencTaa
1 |Uctounuku sHepruu. Knaccuduxanms IIKC-2.1, [IKC-2.2 TectupoBanue B Moodle.
2 |Bumsl aseKTpoCTaHIINi IMKC-2.1, [IKC-2.2 TectupoBanue B Moodle.
Cucremsbl COJIHEYHOTO TEIUIo- u| [IKC-2.1, TIKC-2.2, TIKC-2.3, [TectupoBanue 8 Moodle.
3
AIIEKTPOCHAOKEHUS [IKC-2.4 [IpakTuueckas padora.

4 [Mpsimoe npeodOpaszoBanue conneuHoi suepruu| [IKC-2.1, TIKC-2.2, [TKC-2.3, |Tectuposanue 8 Moodle.
B DJIEKTPUYECKYIO [IKC-2.4 [IpakTuyeckue paboOTHI.

[TIKC-2.1, [IKC-2.2, [IKC-2.4, |TectupoBanue B Moodle.

5 |Berposnepreruueckue ycranoBku (BOY) KC-2 3 TTpaKTieckue paboTe.




[TIKC-2.1, [IKC-2.2, [IKC-2.3, |TectupoBanue B Moodle.

6 |F'eorepmansuas sneprus I[IKC-2.4 KoHTtponbHas pabora.

Tectuposanue B Moodle.

7 |2OHeprus BojbI (BOJIH) IIKC-2.1, IIKC-2.2, TIKC-2.4 ITpaKTidecKue paboTsL.
8 |Bropuunsie snepropecypcol (BOP) [IKC-2.1, [IKC-2.2 TectupoBanue B Moodle.
9 |Buoronmiso [IKC-2.1, [IKC-2.2, TIKC-2.4 |1 ccTposare B Moodle.
[IpakTruyeckas padora.

10 |AxkymynupOBaHUE IEKTPUUECKON SHEPTHU IMKC-2.1, [IKC-2.2 TectupoBanue B Moodle.
11 ln 6 [TIKC-2.1, [TIKC-2.2, TIKC-2.3,

Hasi KOHTaKTHas padora TKC-2 4
12 |k [TIKC-2.1, [TIKC-2.2, TIKC-2.3,

OHTPOIE KC-2.4

7.2. TUMOBBIC KOHTPOJIBHBIC 3aJIaHKsI MJIM UHBIC MAaTEPHAJIbl TEKYIIIETO KOHTPOJIS YCIIEBAEMOCTH, HEOOXOTUMbIE
JUTSL OTICHKY 3HAHUH, YMEHHI M HABBIKOB ¥ (WJIH) OIBITa MPO(ECCHOHAIBHON JAEITeTbHOCTH, XapaKTEPU3YIONTUX
aTarnbl HopMUPOBAHKS KOMIIETCHIUH B MTPOIECCE OCBOCHUS AUCITUTUINHBI

st mpoBepku CHOPMUPOBAHHOCTH HMHAWKATOpa MocTikeHus kommereHiumi [IKC-2.1, TIKC-2.2,
[IKC-2.3, [IKC-2.4.

[ToxpobHubIe 3aJaHHs U yKa3aHHA K HUM pa3MeIeHbI B Moodle:
https://moodle.spbgasu.ru/course/view.php?id=1532

KonTponbHast paGota. Pacuer nmpurogHoil ajis 3KCIULyaTallud T'€OTEpMajIbHOW AHEPIHMHM BOJOHOCHOTO
iacTa

Ornpenenurs:

1) TemMnepaTypy BOJIOHOCHOT'O IJIACTa MEPE Ha4ajoM ero SKCIUTyaTaluy;

2) KOJIMYECTBO MPUTOAHOM JJIsl HKCIUTyaTallii re0TepMalIbHOM 3HEPTUH BOJIOHOCHOTO T1acTa;

3) BO3MOKHOE BpeMsI UCIIOJIb30BaHU I1acTa (JIeT) B CiIydae OTBOIa TETJIOBOI SHEPTUH ITyTEM 3aKauKHU B
Hero Bojibl ¢ 00beMHbIM pacxoaoM 0,2 m3/c (cuutaTh, uTO B rosty — 365 nHeil);

4) TerutoBbIe MOIIHOCTH TUTacTa: nepBoHavagbHyio (t = 0); yepes 5 net (t = 5); uepe3 10 et (t = 10);
yepe3 15 ner (t = 15); uepes 20 ner (t = 20);

5) mocTpouTh rpaduK 3aBUCUMOCTH TEIJIOBOM MOITHOCTH OT CPOKA IKCIUTyaTaI[|H.

Pacuér BecTH 110 OTHOIIEHMIO K TUIONIA U TOBEpXHOCTU 1 KM2. MUHHMMAaJBHO 10IycTUMAas TeMIlepaTypa,
IIPY KOTOPOI MOXHO MCIOJIB30BaTh TEILIOBYIO dHepruto miacra 40 °C.

7.3. CucreMa OIEHUBAHUS PE3yNbTATOB OOYYEHMs] MO AUCHUILIUHE (MOIYIIO) MPHU MPOBEACHUU TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTHU




O1LleHKa «OTIINYHO)
(3auTeHO)

3HAHUS:

- CUCTEMaTH3UPOBaHHbIE, TTTyOOKHE U MOJIHbIE 3HAaHUS 110 BCEM pa3JiesiaM
JUCLUIUIMHBIL, @ TAKXKE 110 OCHOBHBIM BOIIPOCAM, BBIXOASIINM 3a IIPpeeiibl yueOHOM
IPOTPaMMBlI;

- TOYHOE HMCII0JIb30BaHNE HAyYHOH TEPMUHOJIOTUH, CUCTEMAaTHUECKU IPAMOTHOE U
JIOTHYECKH MPABUILHOE U3JI0)KEHUE OTBETA Ha BOIPOCHI;

- IOJIHOE U IN1yOOKO€ YCBOSHHE OCHOBHOM M JIONOJHUTEIBHOMN JIUTEpaTypHl,
PEKOMEHI0BaHHOH paboyeil mporpaMMoii 1o JUCHUTUIMHE (MOJIYJIIO)

YMEHUS:

- YMEET OPUEHTUPOBATHCSI B TEOPUSX, KOHIENIUAX U HAIPABICHUAX AUCHUILUINHBI U
JIaBaTh UM KPUTHYECKYIO OLICHKY, HCIIOJIb3Ys HAyUHBIE JOCTHKCHHS IPYTUX
JUCLUIUINH

HaBBIKH:

- BBICOKUH YpOBEHb C(hOPMUPOBAHHOCTH 3asIBJICHHBIX B paboyel mporpamMme
KOMIICTCHITHIA;

- BJIaJIe€T HaBbIKAMU CaMOCTOSTENILHO U TBOPUYECKH PEIIaTh CIOMKHbBIE IPOOIIEMBI U
HECTaHJApPTHBIC CUTYAIHH;

- IPUMEHSET TEOPETUYECKHE 3HAHU [l BIOOpA METOIMKHU BBIITOJIHEHUS 3aJaHU;
- TPaMOTHO 00OCHOBBIBACT X0/l pEIICHUS 3a/1a4;

- Oe3ynpeyHo BiIajieeT UHCTPYMEHTapHeM y4eOHOM TUCLUIUIMHBL, YMEHHE €ro

3¢ PEKTUBHO UCIIOJIF30BaTh B TOCTAHOBKE HAYYHBIX U MPAKTUYECKUX 3a]1a4;

- TBOpYECKasi CaMOCTOsTeNIbHAs paboTa Ha
NPaKTUYECKUX/CEMUHAPCKHUX/Ta00PaTOPHBIX 3aHATUAX, AKTUBHO Y4aCTBYET B
IPYNIIOBBIX 00CYKICHUSAX, BBICOKUN YPOBEHb KYJIbTYpPhl UCIIOJIHEHUS 3a1aHUI

OneHka «xopoio»
(3auTeHO)

3HAHUSA:

- IOCTATOYHO IOJIHbIE U CUCTEMATU3UPOBAHHBIE 3HAHMS 110 TUCLUILINHE;

- YCBOEHHUE OCHOBHOM U JIOTIOJIHUTEIbHON JINTEPATYPhI, PEKOMEHJOBAaHHOM paboueit
IpOrpaMMOil 10 TUCHUIUIMHE (MOAYIIIO)

YMEHHUS:

- YM€ET OPUEHTUPOBATLCS B OCHOBHBIX TEOPUSAX, KOHIICTIIUAX U HAIPABICHUAX
JUCLHUIIIMHBI U 1aBaTh UM KPUTHYECKYIO OLICHKY;

- HCIIOJIb3YET HAYYHYIO TEPMUHOJIOTUIO, TMHIBUCTUYECKU U JIOTUYECKU ITPABUIILHO
U3JIaraeT OTBETHI HA BOIIPOCHI, YMEET JeslaTh 000OCHOBAHHBIE BHIBOJIBI;

- BJIaJIe€T HUHCTPYMEHTAPUEM 110 JUCLUIUIMHE, YMEHUE €r0 UCII0Ib30BaTh B
MIOCTAHOBKE U PELICHUH HAY4YHbIX U TPO(EeCCHOHATBHBIX 3a7a4

HaBBIKU:

- caMoCTOsITeNNbHAs paboTa Ha MPAKTUUECKUX 3aHATUSAX, y4aCTHUE B IPYNIOBBIX
00CYX/IeHUSIX, BBICOKUI YPOBEHb KyJIbTYphl UCIIOJIHEHUS 3a/1aHUI;

- CpelHU ypOBEHb CPOPMHUPOBAHHOCTH 3asIBIIEHHBIX B paboueil mporpamme
KOMIIETEHIIU;

- 6e3 3aTpyJHEHUI BBIOMpPAET CTAHIaPTHYIO METOIMKY BBIIIOJIHEHUS 3a/laHUM;

- 000CHOBBIBAET XO/1 pPEIICHNUs 3a1a4 0e3 3aTpyIHEHUI




OrneHKa 3HAHUA:

«YHAOBJICTBOPUTCIIBHO» - I[OCTaTO‘IHI:II\/'I MUHUMAaIbHBIN OG'LGM 3HAHUH 110 JUCHUITIIIMHE,

(3auTeHO) - YCBOEHHE OCHOBHOM JIUTEPATYPHI, PEKOMEHIOBAaHHOH paboyveil mporpaMMoit;

- UCIIOJIB30BaHUC Hay‘lHOﬁ TCPMUHOJIOTUH, CTUIUCTUICCKOC U JIOTHYCCKOC
U3JI0’KEHUE OTBETA Ha BOIIPOCHI, YMEHHE JIeaTh BHIBOIBI 0€3 CYIIEeCTBEHHBIX

9111 ()

YMEHHSL:

- YMCCT OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHICTIIUAX U HAITPABJIICHUAX 1O
JTUCIUILIMHE U J1aBaTh UM OLICHKY;

- BJIaJICET HHCTPYMEHTaprueM y4eOHON AUCIUILIIMHBI, YMEHUE €0 UCII0Ib30BaTh B
PCHICHUN TUIIOBBIX 3a1a4;

- YMeeT 101 PyKOBOACTBOM IIperojaBaTesis pelaTh CTaHJapTHhIEC 3a/1a41
HAaBBbIKH:

- paboTa 1noj pyKoBOJCTBOM IMPENOJaBaTeNsd Ha TPAKTHUECKUX 3aHATHUSX,
I[OHYCTHMBIﬁ YPOBCHB KYJIbTYPbI UCITIOJTHCHU A SaﬂaHHﬁ;

- TOCTAaTOYHBIN MUHUMAJIbHBIA YPOBEHb C(DOPMHUPOBAHHOCTHU 3asBIICHHBIX B
paboueit mporpaMme KOMIIETEHIINI;

- HCTIBITHIBAET 3aTPYAHECHUS ITPH 0OOCHOBAHUH aJTOPUTMA BHITIOTHEHUS 3a1aHUN

Onenka 3HaHMSL:

«HEYJOBJIETBOPUTEIBHO» |- (pparMeHTapHbIC 3HAHUS 110 AUCLHUILIMHE,

(He 3auTeHO) - OTKa3 OT OTBeTa (BHIIOJHEHUS MMCbMEHHON paboThI);

- 3HaHUE OT/IEIbHBIX UICTOUHUKOB, PEKOMEHI0BaHHbBIX paboueil mporpaMmoi 1no
JVCLIUTUIAHE;

YMEHUS:

- HE YMEEeT UCTIOJIb30BaTh HAYUYHYIO TEPMUHOJIOTHIO;

- HaJn4ue rpyObIX OmuOoK

HaBBIKH:

- HU3KUH YpOBEHb KYJIbTYpPbl UCIIOJHEHUS 3aJaHUM;

- HU3KUH YpOBEHb C(hOPMHUPOBAHHOCTH 3asIBJICHHBIX B paboueil mporpamme
KOMIICTEHIUIA;

- OTCYTCTBHE HaBBIKOB CAMOCTOSTEIBHOMN paboTHI;

- HE MO>KET 0OOCHOBATH AJITOPUTM BBINIOJHEHMS 3aJJaHUN

7.4. Teopernueckue BONPOCHI U MNMPAKTUYECKHE 3aJaHMs IS IPOBEICHUS IPOMEXYTOUYHOM AaTTecTaluu
oOyuaromuxcsi, HE0OOXOAUMBIE IS OLIEHKH 3HAHWW, YMEHHI U HaBBIKOB U (MJIM) OMbITa MpodeccuoHaTIbHOM
NESTeNbHOCTH, XapaKTepU3yIOIUMX d3Tanbl  (HOPMUPOBAHMS KOMIIETEHUMH B  IPOLECCE  OCBOEHUS
o0pa30BaTeIbHON MPOrpaMMBbl

7.4.1. Teopernyeckue BONPOCHI AJIsl IPOBEACHUSI IPOMEKYTOUHOMN aTTeCTalluy 00yJarouXcs

Jns npoBepku c(hOPMHUPOBAHHOCTH HMHAMKaTOopa JocTikeHus kommereHuui I1KC-2.1, TIKC-2.2,
[TIKC-2.3, [IKC-2.4.

Bonpocel ¢ pucyHKamMM M yKa3aHHUEM YHMCIIa BOIPOCOB IO KaXKJIO0M TEME B DK3aMEHALIMOHHOM TECTE
pasmerers B Moodle: https://moodle.spbgasu.ru/course/view.php?id=1532

Jlexuus 1. Uctounuku sHeprun. Knaccuduxanms

1. Kakue UCTOUHUKH SHEPTUU OTHOCSTCS K HEBO3OOHOBISIEMbIM?

2. Kakomy Buy anbTepHATUBHOM SHEPreTUKU MPOTHO3UPYIOT HAaHOONIBIINI pocT?

3. Kaxkoif u3 BU7I0B BO30OHOBIISIEMOI SHEPTETHKH 3aHUMAET BEAYIIYIO TIO3UITUIO Ha JAHHBI MOMEHT?

4. Kakue BubI mpeoOpazoBaHus SHEPTUU BbI3BaHbI sHepruen ConHna?

5. DHeprus BeTpa — 310 ...

6. B conmHe4HOM 3HEpreTUKe NPEeUMyIIECTBEHHO UCTIOb3yeTcs dHeprus CoHLa B BUJE. ..

7. ns wero npeHa3HavYeH COTHEYHbBINA KOJIIIEKTOp?

8. TepmoanekTporenepaTop — 3TO yCTPOUCTBO JUJIA. . .

9. DHEProHOCHUTENIMH B T€OTEPMAIIBHON YHEPTETUKE MOTYT SIBJISTHC. . .

10. I'maposnekTpocTaHIMU KaKOH MOLTHOCTH OTHOCSITCS K MaJIOM THAPO3HEPTreTUKE?

11. IIpunuBHas sHEPTHS — ITO. ..



Jlexuus 2. Buapl a5ekTpocTaHlnid

12. ITo nepBUYHOI YHEPTHUH IEKTPOCTAHLIMH TOAPA3IAELIAIOTCS Ha. ..

13. Cxema Kakoi TUIIOBOM JIEKTPOCTAHLIMY IIPUBE/IEHA HA PUCYHKE?

14. PacnionoxuTe ruApodIeKTPOCTAHIIUH B MOPSAKE YObIBAHUS MOILIHOCTH

15. Pacriosio>xure 3J1€KTPOCTAaHIMK B MOPSIIKE BO3pAacTaHuUs J10JIM, BbIpabaThIBAEMON UMHU 3HEPIUHU (Ha
JTAHHBI MOMEHT)

16. KoHCTpyKIIMs KaKo# 37€KTpOCTaHIIMK H300paXKeHa Ha pUCYHKe?

17. Ha pucyHke n3o0pakeHa cxema padoThl. ..

18. Ha pucynke n300paxeHO yCTPOMCTBO. ..

Jlexuus 3. Conneunas sepretuka. CHCTEMbI COTHEYHOTO TEIIOCHAOKEHUS

19. Kak 3aBUCHUT CKOPOCTb pacIpOCTPAHEHUS U3JIyUYEHUH OT YacTOThI U JAJIMHBI BOJIHBI?

20. Uto noHMMaeTcs o1 3JICKTPOMarHuTHBIM U3 TydeHHeM?

21. YkaxuTte BepHbIC BEIPAKECHUS IS SHEPTUH (HOTOHA.

22. ®OTOH — 3T0...

23. K xakoMy BHUly U3JIy4EHUI OTHOCUTCS ONTUYECKOE U3ITyUeHHUE?

24. UTo MOXET BBICTYINaTh B Ka4eCTBE MPHEMHHUKA COJIHEYHOTO W3IIyYeHHUs B MACCHBHBIX CHUCTEMax
oToIuieHus?

25. Ce30HHBIE TeTMOCUCTEMBI TOPSYET0 BOJJOCHA0KEHHS KaK MPABUIIO BBIOJIHAIOTCS. ..

26. I'enrocucTemMbl OTOIUIEHHUS 3/1aHUM KaK [TPaBUJIO BBIITOJIHSIOTCS. ..

27. Yem OTIMYAIOTCA KOMOMHUPOBAHHBIE T€THOCUCTEMBI TEIUIOCHA0KEHUS OT OOBIYHBIX?

28. B yem 3aKitoyaeTcsl IPEUMYILECTBO IUIOCKOTO COJHEYHOI'O KOJUIEKTOPAa B CPAaBHEHUU C APYTUMU
BUJIAMU KOJIJIEKTOPOB?

29. Ha pucynke n3o0pakeHa CUCTeMa COJTHEYHOTO OTOIJICHHUS (BBIOEPUTE BEPHBIC YTBEPIKICHHUS)

30. Ha pucynke nzobpaxeHa ycTaHOBKa . ..

31. Ha pucyHnke nzobpaxeHa ycTaHOBKa JUISl. ..

32. Ha pucyHnke nzo0paxeHa. ..

33. KIIJ] komiekTopa COMHEUHON YHEPTUN ONIPEACTISETCS BRIPAKCHUEM. . .

34. Ha pucyHnke n300paxeH KOHIIEHTPATOP COJIHEYHON YHEPTHH THUTIA. ..

35. Ha pucynke n300paeH KOHIIEHTPATOp COJIHEYHOM SHEPTUH THIIA. ..

Jlexuus 4. TepMoaieKTpruuecKre npeodpazoBaTesn

36. Ykaxute BepHOE BeIpaxeHue 1 repmo-I1C.

37. B ueM cOCTOST HEOCTATKH TEPMOIIEKTPUUECKUX TEHEPATOPOB?

38. Ha xakom s(ppexte ocHOBaHA pabOTa TEPMOIIEKTPUIECKUX T€HEPATOPOB?
39. Uto HeoOX0oauMO i BOZHUKHOBEHUS TepMOo-IC?

40. Kakue BU/IbI TEMIJI000MEHA CYIIECTBYIOT?

41. Yrto Takoe TermnoooMeH?

42. Yo TaKoe TemI0eMKOCTh?

43. Yto sBNSETCS HOCUTEIEM U3JIY4YCHHUS B TYYHCTOM TEeTIOOOMeHe?

44. Kakue TpeOoBaHUS NPEIBIBISIIOTCS K TEPMOIJIEKTPUUECKUM MaTepHranam?
45. Y Kakoro BUJa MaTepHaIoB HAOIIOAAE€TCA MaKCUMaIbHas TepMOdJIeKTprueckas 3 (HEeKTHBHOCTH?

Jlexuus 5. @oTodEKTPUUECKHE ITPe0Opa3oBaTeIn

46. B ocHOBe paboThI (HOTORNEKTPUYECKOTO PeoOpazoBaTeNs JIEKaT. ..

47. OcHOBHOM MaTepual JUisl U3TOTOBIIEHUS (OTOAIEKTPUUECKUX MTpeodpa3oBaTeei — 3T1o...
48. llupuHa 3anperieHHoi 30HbI OJIYITPOBOJHUKOB COCTABIISIET. . .

49. B yeMm 3aKir04aroTcsi 0COOEHHOCTH MOJYTPOBOIHUKOBBIX MaTepraIoB?

50. KakuM nmosynpoBOJHUKAM MPHUCYILAa COOCTBEHHAs! 3JEKTPONPOBOAHOCTh?

51. B xakom ciiydae B OJyIPOBOJIHUKE BO3ZHUKAET MPUMECHAs TPOBOAMMOCTE P THMa?

52. B xakoM ciiydae B IIOJyNIPOBOJIHUKE BO3HUKAET IPUMECHAs TPOBOAUMOCTE N THMa?

Jlekuus 6. DHeprus BeTpa



53. Kakue BeTpbI OTHOCSTCS K TI100ATbHBIM?

54. YeMm xapakTepHu3yeTCs 3aMaIHbIN BeTep (BHIOCPUTE BEPHBIC YTBEPKICHMS)?

55. Berep xapakrepusyercs. ..

56. MourHocTh BETpOJIBUTATENS HA Bally BETpoKoJieca Oe3 yuera moTeph B rmepeaadax M MOJIIMITHUKAX
OTPEIEISAETCS BEIPAKCHUSIMU. . .

57. BetposHepreTuyeckue yCTaHOBKH Kjacca A — 3TO YCTaHOBKH. ..

58. Kakoe Komu4ecTBO JIONAcTei, Kak MpaBuiio, IMEIOT OBICTPOXOIHEIE BETpOKoJeca?

Jlexums 7. Berpokoneca (BeTpoTypOMHBI)

59. Berpokouieca ¢ 00JIbIIUM F€OMETPUUECKUM 3AMIOJTHECHUEM. . .

60. Berpokomneca, UCHONB3YIOUIME JUIS BpallleHUs CHIIY COMNPOTHBICHUSA, KaK MPAaBHIO, UMEIOT
JIMHEHWHYIO CKOPOCTb ...

61. Ha pucynke n3o0paxeH...

62. C KakuMH BUJJaMH BETPOKOJIEC MOTYT IPUMEHSTHCSI KOHLIEHTPATOPHI BO3AYIIHOTO IOTOKA?

63. KakoBsI mpenmMyIiecTBa BEpTUKAIbHO-0CEBBIX BETPOIHEPIETUUECKUX YCTAHOBOK?

64. C noMo111b0 KaKO# CHJIbl BpalllatoTCs BETPOKOJIECA, N300paKEHHbIE HA PUCYHKAX ?

65. OMeTaeMas II0IIalb pOTOpa I BeTpokosec Jlapse onpenensercs GopmyJioi. ..

66. Uemy paBHO MaKCHMaJbHOE 3Ha4YeHHE i1 KOI(QUIMEHTAa HCIOIb30BAHUS SHEPIHH BETpa
(xputepuii berna)?

Jlexuus 8. I'eoTepmanbHas 3HEeprus

67. KakoBa MakcUMallbHasi TEMIIEPATypa B 3€MHOM sigpe?

68. Uto Takoe reorepmMaiibHasi CTYIIEHb?

69. B ueM 3aKI104arOTCs CIOKHOCTH MCIOIb30BaHUS I€0TEPMAIIBHOTO Teruia?

Jlexuus 9. I'eorepmanbhas sueprus. Buael 'eoTOC. [lepcniekTuB

70. PaGoTa reorepMalibHbIX JIEKTPOCTAHIIUNA CMEIIAHHOTO THIIAa OCHOBAHA Ha. ..
71. 'eoTepmanbHbIe 3JEKTPOCTAHIINH MTPSIMOTO THUTIA pabOTalOT Ha. ..

72. Ha pucyHke n3o0paxeHa reorepMalibHas 2JIeKTPOCTAHIIUS TUTIA. ..

73. Ha pucynke n3o0pakeHa reoTepMaibHasi 2JIEKTPOCTAHIIMS THIIA. ..

74. Ha pucyHke n3o0paxxeHa reoTepMaibHast 3J1eKTPOCTaHIMS THIIA. . .

Jlexuus 10. DHeprus Bonbl. Manas ruiposHepreTuka

75. YpaBuenuem W = pgSR2 BeIpaxaercs. ..

76. Cuna nNpUTSKEHUsI KaKoro HeOECHOTO TeNI0 OKa3bIBaeT HauOoIbIlIee BIUSIHIE HA IPUITUBBI?
77. Ha pucynke n3zo0paxkeHa cxema. ..

78. Ha pucynke n3o0paxxeH mpeoOpa3oBaTesib JHEPTUU BOJIH (Ha3BaHUE). ..

79. Ha pucyHnke n3o0paxeH mpeodpa3oBaresb YHEPIUU BOJH (Ha3BaHUE). ..

80. Ha pucynke nzo0paxeH npeoOdpa3oBaTesib JHEPTUU BOJIH (Ha3BaHUE). ..

Jlexuus 11. Bropuunslie snepropecypcst (BOP)

81. UTo Takoe MOJIHBINA BHIXO/I BTOPHYHBIX YHEPropecypcoB?

82. Yto Takoe BO3MOKHBIN BBIXOJl BTOPUUHBIX SHEpropecypcoB (BOP)?
83. Uto ompenenser napamerp VI / D xoTna-yrunuzaropa?

84. KIIJI KoTJ10B-yTHIN3aTOPOB COCTABIISIET. ..

Jlexums 12. buorommso

85. CKOJIBKO BOJBI COAEPIKUTCS B KJIETOYHOM CTPYKTYPE BBICYIIEHHOH B TEUEHUE HECKOJIBKMX JIET
JPEBECUHBI?

86. CKOJIBKO MeTaHa M YIJIEKHCIIOro Ta3a CoJepKUTCs B Ouorasze?

87. KakoBa TerioTBOpHasi CltocOOHOCTh Onorasza?

88. Kakue npoueccsl nepepadoTKu 61MoMacchl IPOUCXOIAT MPH OTCYTCTBUHU BO3/1yXa?

89. Pacnoyiokute BBl TOIUIMB B OPSJIKE BO3pACTaHUS TEMIIEPATyphl CTOPAHUS?

Jlexuus 13. AkkyMynupoBaHu€ SHEPTUH

90. BriGepute cpeu HaKOMUTENEH SHEPTUU T€, KOTOPbIE MOTYT XPaHUTh HAKOIUJIEHHYIO YHEPTHI0



HEOTrpaHUUYEHHOE BpEMSL.

91. YkaxuTe HAKOMUTEIb SHEPTUU C MUHUMAJIbHBIM BPEMEHEM pa3psia.

92. Kakast KOMIIOHOBKA TMIPOAKKYMYJIHPYIOIIUX IEKTPOCTaHIUI Hanboiee 3pdexTruBHa?

93. Kakuie HaKOUTENN YIHEPTUU OTHOCSITCS K MEXaHUYECKUM?

94. Kakoli W3 MEPEYHMCICHHBIX AJIEKTPOXMMUYECKHX HAKOIUTENCH SHEpruu HamOosee MOJBEpKEH
addexty mamsaTu?

95. Kakoil M3 MNEepevyHCICHHBIX HJIEKTPOXUMHUYECKUX HAKOMMTENICH SHEPruM XyXe pabdoTaeT IpH
OTPULIATEIIbHBIX 3HAYEHUSX TEMIIEPaTypbl?

7.4.2. [IpakTrueckue 3aaHus JUIsl IPOBEICHUS MPOMEKYTOYHON aTTECTAIMA 00YUYaIOIIUXCs

Jns npoBepku cHOPMHPOBAHHOCTH HHAMKATOpa AocTkeHus komnereHiumit [1KC-2.1, TIKC-2.2,
[TIKC-2.3, [IKC-2.4.

[Toxpobubie 3aJaHus u yKa3aHHs K HUM pa3MereHbl B Moodle:
https://moodle.spbgasu.ru/course/view.php?id=1532

[Ipaktuyeckas padora Nel. Pacuer mapameTpoB KojuiekTopa coinHeyHoi sueprun (KCD)

Onpenenurs:

1) cyrouHblil pacxoj ropsueii BoJbl:

2) 4acoBYIO MPOU3BOIUTEIHHOCTD;

3) MmuHuMalbHYIO0 Tpedyemyto 1iomas KCO;

4) rabapuTsl 1ockoro koyekropa (X)) npu cooTHomennu JUiMHbI K mupune 2:1;

5) ompenenuth konaudectBo manened KCD u uX onTUManbHOE paACIMOIOKEHUE ISl 3aNOJIHEHUS
TpeOyemoii TIomaau (I0myckaeTcss HeToYHoe coBnaieHue rabaputos). Mcnons3oBates nanenu (o X Lo, mm):
2065x1073.

Henenoe uncno naneneit OKpyriuTh A0 OIukKaiiiero 601bIIero Meixoro Yucha.

M3-3a pacnojoXeHHs CTHIKOBOYHBIX OTBEPCTHH MAHENH HEOOXOAMMO pacroiaratb TOJBKO
TOPU30HTAIILHO UJTH TOJIBKO BEPTUKAJIHHO!

[Tpu BBIOOpE ONTHUMAIBLHOTO PACHOJIOKEHUS, TPEATIOYTUTEILHBIM CUUTACTCS TO, TIPU KOTOPOM YHUCIIO
naHesel OJIMKe BCero K pacCCYMTaHHOMY 0€3 yueTa MX PacloNOKeHHS,

6) cnenaTh BHIBOJIBI IO MTOTYYSHHBIM JTAaHHBIM;

7) u3o6pazute B Macmrabe KCOD ¢ onTuManbHBIM pacriofiokeHueM naHeneil. Ilanenu pacmonarats
BIUIOTHYIO JIpyr K apyry. Ecnmm oba BapuaHTa pacrioyioKeHHsI ONTUMANIBHBI, TIOCTPOUTH JI000H M3 HuX. Ha
yepTeke ykazarb rabapuTsl noxydeHHoro KCO.

[TpakTrueckast padota Ne2. Pacuet tepmoanextpuyeckoro reaeparopa (TOI')

Onpenenurs:

1) MaKCUMAIBHYIO TEPMOIEKTPUIECKYIO 3P HekTHBHOCTD (100pOTHOCTH Z);

2) YKCIIO MOCIEeI0BATENBHO COSMHEHHBIX TepMorap (N);

3) O4C TOr;

4) pa3mepsl KaxJ10i U3 BeTBEH TepMonaps! (MII0L[a 1 MONEPEYHOTO CEUEeHUs; ATUHbI);

5) TenaoBYIO MOILITHOCTH Ha BXOJIE€ M Ha BBIXO/I€ 0€3 Harpy3KH U Mpu MOJHON (MaKCUMaJIbHOW) Harpy3Ke;

6) KITJ] TOTI'.

Jl1st mpoCcTOTHl MPUHSTH, YTO JJIMHA BeTBel A u B oauHakoBa (Mpu 3TOM IUIOMIAIU UX MONEPEYHOrO
CEYEHHSI MOT'YT OBITh Pa3HBIMU).

Tepmonapbl cOeIUHAIOTCS NTOCIEA0BATEIBHO.

[Tpaktuyeckas padora Ne3. Pacuer mapamMeTpoB COJHEYHBIX 3JEMEHTOB JJIsi MUTAHUS OCBETUTEIbHOM
YCTaHOBKH

Onpenenutb mnapamMeTpsl (OTOIIEKTPUUECKON HHEPreTHUYecKO cucTeMbl Ha KpeMmHHeBbx (€D,
Heooxoaumoit s 3apsiga AKb:

1) HaliTU KOJTMYECTBO JIEMEHTOB;

2) paccuuTath exeHEeBHbIN pacxo[ 3apsiaa (emxoct) AKD (A1) ocBeTUTENbHON YCTaHOBKOIA;

3) paccuuTtats 3apsn (A-4), KoTopslil TpedyeTcs exenHeBHo oT bCD ¢ yuerom KIIJ[ AKbB;

4) paccuntaTh TOK 3apsaa AKbB (A), kotopsrit Oynet naBare bCO, nmpu Bpemenn 10;

5) oueHHUTh pasMepsl (IU10maas) Tpedyemoit BCOD ¢ yyeTom miIoTHOCTH TOKa;



6) paccuuTath napamerpsl kaxaoro C93 ¢ yuerom obmeit miomanu bCO (mpu C3 kpyrioit popmsl);

7) paccuutath Bpems (4), HeoOxomumoe ais 3apsiga AKB no 100 % u3 mogHOCTRIO pa3psKEHHOTO
cocTostHUA ¢ nomoupto bCO npu 3apsIHOM TOKE, pACCUUTAHHOM B II. 4;

8) paccunTaTh MOITHOCTh OCBETHTENILHON yCTaHOBKH (BT);

9) paccuurars mourHocTh BCO (BT) ¢ yuetom KII/] AKbB;

10) paccuurtath rabaputHbie pazmepsl (cM) otaeasHoro CO (mpu CD kBaapaTHON (HOPMBI);

11) wusobOpasute BCO, AKB u ocBeTHTENBbHYIO YCTAaHOBKY B BHJC O3JCKTPHYCCKOH CXCMBI.
OcBeTUTENbHYIO YCTAHOBKY 0003HAYUTh B BUJE CTAHAAPTHOM NEKTPUUYECKOM HArpy3KH (COMPOTUBICHUS).

Jns BCO n AKB ucnonb3oBath 00menpruHATHIE 0003HAYEHUS Ha CXEMaX.

[TpakTrueckas padota Ne4. PacueT nuameTpa u 4acTOTHI BpallleHUs! BETpOKoJeca
Ornpenenurs:

1) muametp BeTpokoieca D;

2) 4aCTOTY €ro BpalleHus .

KoaddumumenT ucnons3oBanus snepruu Berpa & = 0,48.

[TpakTideckast padborta No5. PacueT mapameTpoB BETpOIHEPreTHUECKOH ycTaHOBKH (BDY)

Onpenenurs:

1) rabaputel BDY npu HanOoJIbIIeH SKOHOMUYHOCTH KOHCTPYKIIUH:

- OMETaeMylo IUIOIIA/lb POTOPa;

- IMaMeTp poTopa;

- IUIOIIA/b JIOTIACTH;

- UIMHY JIOTIAaCTeN;

- XOpAy;

- BBICOTY MauThI (OamHm).

2) MOIIIHOCTH (B TOM YHMCJI€ U MUKOBYIO MOLIHOCTb 32 BECh UCCIIEyeMbIil IEpHOA) IIPH pacCUUTaAaHHOU
OMeTaeMoi Iomaad A Ha Kak10i IPUBEACHHOM CKOPOCTH BETPA;

3) crouMOCTb KMJIOBATT-yaca uccieayemoi BOY;

4) OLIeHUTb, KaK U3MEHUTCS MOILIHOCTh YCTAHOBKH, €CJIA €€ PacloJIoKUTh Ha rope BeicoToi 4000 M Hax
ypoBHeM Mopsl. Pacnipenenenue ckopocTeil IPUHATH TO Ke. YUYeCTh H3MEHEHHE aTMOC(HEPHOTO JaBIICHUS.

B nannoii pabote pacuer u BeiOOp HakonuTens sHeprun (AKB) onyckaercs.

Hcnonb30Bath BepTHKAIbHO-0CeBYI0 BOY ¢ TpexiomnacTHsiM poTopom (N = 3).

[TpuHATH KOAPOUIHEHT 3armoHeHNs (KOMITAKTHOCTh) OHOSIPYCHOW TpexJyonacTHoi Typounsr 3a 0,35
IIPY OTHOCUTENIBHOM Y/UIMHEHNN JIONAcTen 2.

DJEKTPUIECKYI0 MOITHOCTh PACCUMTHIBATH NMPH HACATHHOM K03((HIIMEHTe HCIOTB30BaHUS SHEPTHH
Betpa (KM3B) & = 0,48.

[TpaxTrueckas padota Ne6. PacueT n3meHeHHsI MOIIIHOCTH MaJlOM TUAPO3IEKTPOCTAHIIUN

Kak n3menutcs momuocte N manoit TADC, ecnu Hamop BonoxpaHwimiia H B 3acynuimBblil mepuos
YMEHBIIUTCA B N = pas, a pacxof Boasl V cokpatutcs Ha AV = %?

[Torepy B TUAPOTEXHUYECKUX COOPYKEHMSIX, BOJOBOAAX, TypOMHAX U TeHepaTopax CUMUTaTh
MTOCTOSIHHBIMH.

Onpenenutb: Nucx / N3ac.

[Ipaktuueckas padota No7. Pacuet okeanckoit TepmanbHoi anekTpoctanimu (OTIC)

Onpenenurs:

1) nevictButensubiit KITJI OTOC, paboTarorieit mo 3aMKHYTOMY IUKITY;

2) neoOxoauMsIii pacxon T€mioi Boas OTIC, paboTarolei mo 3aMKHYTOMY IHKITY.

Pacuet BecTn 6e3 ydera pacxo1oB Ha codcTBeHHBIE HY X161 OTOC.

B xauectBe pabouero Tena npeanoiaracTcsi UCoIb30BaHNE JTETKOKHUIISIINX BEIecTB (PpeoH, aMMHUaK U
T.IL.).

[TpakTudeckast pabota Ne§. Pacuet mapameTpoB O6rorazoreHeparopa
Onpenenurs:



1) o6bem OuorazoreHepaTopa;

2) CyTOUHBIN BBIXOJ] OMOTa3a;

3) TemI0BYIO MOIIHOCTb.

Conepkanne Mmetana B 6uorase coctaniseT 70 %.

[TnoTHOCTH CyXOro Marepuaia, pacipeaesieHHOro B Mmacce Ouorazoreneparopa 50 xr/m3.
TemnoTta cropaHus MeTaHa MPY HOPMAJIBHBIX (DH3NUECKUX YCIOBUIX 28 MJIx/M3.

7.4.3. IlpuMepHble TEMBI KypCOBOM pabOThI (IIpoeKTa) (IIpU HATMUUN)
KypcoBsie paboThI (IpOEKTHI) Y4COHBIM IIJIAHOM HE TPEYCMOTPEHBI.

7.5. Metonudeckue MaTepHalbl, ONpEAESIoNUe MPoLeypbl OIICHUBAHUs 3HAHHUM, YMEHUN, HABBIKOB U (MJIH)
OIIbITa PO ECCHOHATBHON EATETBHOCTH, XapaKTePU3YIOIIUE STarbl (POPMHUPOBAHUS KOMIIETCHIIUN
[Tpouenypa mnpoBeAcHHUsS NPOMEXKYTOYHOW aTTECTallMM M TEKYLUIEr0 KOHTPOJS YCIEBAEMOCTH
perJaMeHTHPYeTCs JOKAIbHBIM HOPMATUBHBIM aKTOM, OTPEIEIIIOIIUM
NOPSAJOK OpraHu3allid M TNPOBEACHMSI TEKYIIEro KOHTPOJS YCHEBAEMOCTH U IPOMEXKYTOUHOU

aTTecTaluu 00y4JarouXcs.
[Tpouenypa oueHuBaHus (GOPMHUPOBAHUS KOMIETCHIMA TPU TPOBEICHUH TEKYIIETO KOHTPOJIS

npuBezeHa B 1. 7.3.
TumnoBbie KOHTPOJIBHBIC 3aIAHHS WJIM UHBIE MATEPHAIIBI TEKYIIETO KOHTPOJISI TPUBEJACHBI B 11. 7.2.
[TpomexxyTouHas aTTecTalus Mo TUCIHUILUIMHE TPOBOAUTCS B (hopMe IK3aMeHa.
DK3aMEHAIIMOHHBIA TECT BKJIIOYAET TEOPETUYECKHUE BOMPOCHI, COOTBETCTBYIOIIUE COJCPKAHHUIO

(bopMUpYEMBIX KOMIETEHIIHIA.
DK3aMeH MHOBOIUTCS B hODME TECTUDOBAHU. HA KOTODOE OTBOIUTCS 90 MUHVT.

7.6. Kpurepuu oneHuBaHus cOPMUPOBAHHOCTH KOMIETEHIIMHA P MPOBEACHUN POMEXKYTOUYHOM aTTECTAllUH

YpoBeHb OCBOSHHUS M OIICHKA
Ouenka Ouenka
«HEYIOBIECTBOPUTEI | «ymoBieTBoputTeibH | OLEHKA «XOpPOLIO» OueHka «OTJIMYHO»
bHO» o»
«HE 3a4TCHO» «3a4TEHO»
YpoBeHb OCBOCHHSI | YPOBEHb OCBOEHHUSI | YPOBEHb OCBOCHUS YpoBeHb OCBOCHUS
KOMIIETEHIINH KOMIIETEHIINHI KOMITETEHIIUH KOMIIETEHIINHT
«HEIOCTAaTOYHBIN». «IIOPOTOBBIM. «TIPOABUHYTHIN. «BBICOKHI».
Komnerenuu ne Komnerenmumn Komnerenmumn Komnerenun
c(OpMHUPOBAHBI. c(OpMHUPOBAHBI. chOopMUPOBaHbL.  [copMuUpPOBaHbI. 3HAHUS
3HaHus ChopmupoBansl | 3HaHUS OOIIMPHBIE, | apTyYMEHTUPOBAHHBIE,
OTCYTCTBYIOT, 0a30BbIE CTPYKTYPHI | CACTEMHBIEC. Y MEHHUSI | BCECTOPOHHUE. Y MEHHUSI
Kputepun YMEHUS U HABBIKM HE| 3HAHUU. Y MEHUS HOCSIT YCHEIIHO MPUMEHSIOTCS
OIlCHMBAHHS chopMupOBaHBI (dbparMeHTapHbI 1 PENPOTYKTUBHBIN K PEIIECHUI0 KaK
HOCSIT XapakTep, TUTIOBBIX, TAK U
PEenpOIyKTUBHBIN MIPUMEHSIOTCS K HECTaHJAPTHBIX
Xapaxrep. PELIEHUIO TUIIOBBIX | TBOPYECKUX 3a/IaHUM.
JeMoHcTpupyeTcs 3aJaHUM. JeMmoHcTpupyeTrcs
HU3KUNA YPOBEHb JeMoHcTpupyeTcs BBICOKH YPOBEHb
CaMOCTOSITEIBHOCTH JIOCTaTOYHBIN CaMOCTOSITEIIbHOCTH,
MPaKTUYECKOTO YPOBEHB BBICOKAsl aJallTUBHOCTD
HaBBIKA. CaMOCTOSITEIIbHOCTH | MPAKTHYECKOTO HaBBIKA
YCTOMYUBOTO
MPaKTUYECKOTO
HaBbIKa.




OO6yuarommiics OO6yuarommiics OO6yuaromuiics OO0yuarommuiicst
JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET: JEMOHCTPUPYET:
-CYIIECTBEHHbIE -3HAHUS -3HaHUE U -r1yookue,
npoOesbl B 3HAHUAX | TEOPETHYECKOTO [IOHUMaHHe BCECTOPOHHME U
yueOHOro MaTepuana; OCHOBHBIX BOIPOCOB | apryMEHTHUPOBAHHBIE
MaTepuana; -HETIOJIHBIE OTBETHl [ KOHTPOJIUPYEMOIO | 3HAHMS POrPaMMHOIO
-IOMYCKal0TCA Ha OCHOBHBIE o0bpema MaTepuana;
NPUHIUINHAIBHBIE | BOIPOCHI, OIIMOKU B IIPOrpPaMMHOT0 -[10JIHO€ TIOHUMaHue
OIIMOKY IIPU OTBETE OTBeTe, MaTepuana; CYUIHOCTH U
Ha OCHOBHBIE HEJ0CTaTOYHOE - 3HaHUS B3aMMOCBSI3H
BOIIPOCHI OMIIeTa, [IOHMMAaHHE TEOPETUYECKOIO paccMaTpuBaeMBbIX
OTCYTCTBYET 3HaHUE CYLIHOCTH MmaTepuana MIPOLIECCOB U SIBJICHUH,
U IOHUMaHUE U3JIaraeMbIX -CIIOCOOHOCTH TOYHOE 3HAHUE
OCHOBHBIX MOHITHH U BOIIPOCOB; yCTaHABJIMBAaTh U | OCHOBHBIX MOHSTHIA, B
KaTeropuii; -HEYBEPEHHbIE U OOBSICHATB CBSI3b | pamMKax 00CYXIaeMbIX
SHaHHA -HETIOHUMAaHHNeE HETOYHBIE OTBETHI Ha | MPAKTUKHU U TEOPHH, 3aJ1aHuUl;
CYLIHOCTH JIOTIOJTHUTEIIbHBIE BBISIBJISITH -CITIOCOOHOCTD
JIOTIOTHUTEIIbHBIX BOIIPOCHL. POTUBOPEYHS, YCTaHABIIUBATh U
BOIIPOCOB B paMKax poOJIeMBbI U OOBSACHSTH CBSI3h
3a/laHuil Obumera. TEHJCHIINH MPAKTUKU U TEOPUH,
pa3BUTHS; -JIOTUYECKU
-IpaBUIILHBIC U nocle0BaTeNNbHbIE,
KOHKpETHbIE, 0€3 CoJIepKaTeIbHBbIE,
rpyObIX OIHUOOK, KOHKPETHBIC U
OTBETHI HAa MCYEPIBIBAIOILINE
MOCTaBIICHHBIC OTBETHI Ha BCE 3aJJaHUS
BOIIPOCHI. ouiera, a TakxKe
JIOTIOTHUTEJIbHBIE
BOIIPOCHI IK3aMEHATOPA.
IIpu BBINIOJIHEHUHN OO6yuaromuiics OOyuaronmiics OO6yuaromuiics
MPAKTUYECKOTO BBITOJIHUII BBITIOJTHUII MIPaBWJIBHO BBITTOJTHUI
3aJjaHus OuieTa IIPaKTUYECKOE IIPAKTUYECKOE IIPAKTUYECKOE 3a7aHNE
oOyuaromuiics 3a/laHue ousera ¢ 3aJjaHue OumeTa ¢ ounerta. [Tokazan
IIPOJEMOHCTPHUPOBA JI|  CYLIECTBEHHBIMU HEOOJIBIIMMHU OTJIMYHBIE YMEHHUS B
HEJ0CTaTOYHBIN HETOYHOCTSMH. HETOYHOCTSIMH. pamMKax OCBOEHHOI'O
YPOBEHb YMEHUM. Jomnyckarorcs [Toka3zan xopomue | yuyeOHOro Marepuana.
[TpakTrueckue OIINOKY B yMeHUs B paMKkax | Pemaer npensnosxeHHbIe
3aJlaHus HE COJIEp’)KaHUU OTBETA OCBOEHHOTO IIPAKTUYECKUE 3aJaHUS
BBITIOJTHEHBI U pEIICHUHN y4eOHOT0 MaTepHaia. 0e3 omuooK
YMCHHA OOyuarommuiics He MIPaKTUYECKUX IIpensioxeHHbIE OTtBeTwi1 Ha Bce
OTBEYAET Ha BOIPOCHI 3aJlaHuM. MPaKTUYECKHE JIOTIOJTHUTEIIbHBIE
ounera npu IIpu oTBeTax Ha 3aJ1aHus PELIEHBI C BOIIPOCBHI.
JIOTIOTHUTEIbHBIX JIOTIOTHUTEIIbHBIE HEOOJIBIINMHU
HaBOJALIUX BOMPOCHI OBLJIIO HETOYHOCTSMH.
BOIIPOCax JIOIYIIIEHO MHOTO OtBeTun Ha
IpenoaaBaress. HETOYHOCTEH. OOJIBIIIMHCTBO
JTOTIOTHUTEIBHBIX
BOIIPOCOB.




He moxet BrIOpaTh HcnsiThiBaeT bes 3aTpynnenuit [Ipumensier
METOUKY 3aTpyAHEHUS 110 BEIOHMpaeT TEOPETHUYECKUE 3HAHUS
BBIITOJIHEHUS BBIOOPY METOIMKHU CTaHJAPTHYIO JUTSL BBIOOpa METOAMKHU
3a/1aHUi. BBITIOJIHCHUS METOAUKY BBITIOJIHEHUS 3aJJaHUM.
JHomyckaet rpyOsie 3a/laHUM. BBIIIOJIHEHUS He nonyckaer ommn6ox
OIIHUOKY MpH JlomyckaeT ommoKu 3alaHUU. IIPY BBITIOJIHEHUN
BBIIIOJIHEHUH npu BoinosHeHU | Jlomyckaet omuoku 3a/1aHUM.
3a1aHUH, 3a/IaHH, HAPYIICHUsI| TPHU BBITOJHEHUU CamocTosiTenbHO
HapylaKIlnue JIOTUKU PELICHUS 3a/laHUi, He aHAIU3UPYET
JIOTUKY pEIICHUS 3a/1a4. HapylIarolue pe3yabTaThl
BJIaJICHUE 3a/1a4. UcnbiTeiBaeT JIOTUKY PEIICHUS] | BBIMOJIHEHUS 3a/IaHUM.
HaBBIKAMU Henaer 3aTPyIHEHHUS C 3a1a4 I'pamoTtHO
HEKOPPEKTHBIE dbopmynupoBanueM | Jlernaetr KOppeKTHbIE | OOOCHOBBIBAET XOJ]
BBIBOJIBI. KOPPEKTHBIX BBIBO/IBI I10 penieHus 3aaay.
He moxer BBIBOJIOB. pe3yabTaTam
000CHOBATH UcnbiTeiBaeT peuleHus 3a1a4uu.
AITOPUTM 3arpynHeHus mpu [ OOOCHOBBIBAET X0/
BBIITOJIHEHUS 000CHOBaHUU peleHus 3aaau 6e3
3aJaHUM. ajnropuTrma 3aTPyIHCHUH.
BBITIOJIHEHUS
3aJlaHUU.

OneHka 1O MUCHMIUIMHE 3aBHCHUT OT YPOBHS C(HOPMHUPOBAHHOCTH KOMIIETEHIMH, 3aKPEIUICHHBIX 32
JUCLUIUIMHONW, U HpPEACTaBiIsieT coO00M cpelHee apu(PMeTHUYeCKOe OT BBICTABICHHBIX OLEHOK IO OTAEIbHBIM
pe3ysibTaTaM o0yueHHs (3HaHUsL, YMEHMsI, BJIaJICHUE HAaBbIKAMU ).

OrneHka «OTIIMYHO»/«3a4TE€HOY» BBICTABIISIETCS, €CIIU CpeiHee apu(PMETHUECKOe HaXOAUTCSl B UHTEpBaJle
ot 4,5 1o 5,0.

OreHka «XOpOII0Y»/«3a4T€HO» BBICTABIISIETCS, €CIIU Cpe/iHee apu(MeTHYecKoe HaXOAUTCsl B UHTEpBae
oT 3,5 no 4,4.

Or1eHKa «yZ0BJIETBOPUTEIBHOY/«3aUTEHO» BBICTABIISIETCS, €CIHM Cpe/lHee apru(PMETHIECKOe HaXOIUTCS B
uHTEpBaje ot 2,5 1o 3,4.

OrneHka «HEYJOBIETBOPUTEIbHO» «HE 3a4T€HO» BBICTABISACTCS, €CIM CpeaHee apupMEeTHYECcKoe
Haxoautcs B uHTEpBasie ot 0 10 2,4.

8. YueOHO-MeTOAMYECKOE H MATEPHAIBHO-TEXHUYECKOE o0ecneyeHne JUCHUIIJIMHBI (MOAYJIs1)
8.1. [lepeueHb OCHOBHOM U TOMOJHUTEIBLHON JTUTEPATYPhl, HEOOXOAMMOM /11 OCBOCHUS TUCLUIUINHBI (MOYJIS)

KommuectBo
9K3EMILIIPOB/AIIEKTP
oHHBIN aapec DbC

No ABTOp, Ha3BaHHUE, MECTO U3/IaHUSI, U3AATEIIbCTBO, TOJ U3/IaHUs YICOHOU 1
/11 yue0HO-METOINYECKO JTUTEePaTyPhl

OcHoBHasl JJuTEpaTYypa

1 ['youn B. E., MatBeeBa A. A., HerpagunimonHsle 1 BO30OHOBIISIEMbIE HCTOYHUKU

. . ObC
sHepruu, Tomck: ToMckuii monuTeXHUUECKU yHUBepcuTeT, 2019

2 IOnaes U. B., [layc 1O. B., I'amara B. B., Bo300HOBIsiIeMble HCTOYHUKH SHEPTHUH,

Cankrt-IletepOypr: Jlans, 2020 IbC

3 Uyenkosa N. 0., Herpaguuuonusie 1 BO300OHOBIsIEeMble UCTOUHUKU SHEPTHH,
CraBponons: CeBepo-KaBkazckuii penepanbHblii yaHuBepcuteT, 2015

http://www.iprbooksh
op.ru/63104.html

4 Cunoposuu B., MupoBasi sHepreruueckasi peostonus: Kak Bo300HOBIsIeMbIe

ObC
UCTOYHUKHU PHEPTUU U3MEHAT Hawl Mup, MockBa: Anbnuna [Tabnumep, 2019

JlomoJHMTEIbLHAS JIUTEPATYPA




JIsmkoB B. W., Kysemun C. H., HerpagunmonHeie W BO300HOBIIsIEMbIE
1 |ucrounuku sHeprum, TamOoB: TamMOOBCKHI TOCYAapCTBEHHBIA TEXHUUYCCKHUIT
yausepcutet, ObC ACB, 2012

Kazapssn B. A., IlogzemMHble akKKyMyJIsITOpbl SHEPrOHOCUTENIEH B SHEPIrETHUKE,
2 |Mocksa, MxeBck: PerynsipHast u XaoTH4ecKasi JUHAMUKA, V)KEBCKHI HHCTHTYT
KOMIILIOTEPHEIX HccnenoBannii, 2013

I'y6ape B. f., ApszamacueB A. I'., HerpamumwoHHple ¥ BO300HOBIIsIEMbIE
3 |ucrounuku sHepruw, Jlumeuk: JIumenkuii rocyqapcTBEHHBIH TEXHUYCCKUN
yausepcuret, ObC ACB, 2014

4 Vnanos C. H., BozoOHoBnsiemble uCTOUHMKHM SHepruu, Hoocubupck:| http://www.iprbooksh
HoBocubupckuii rocyaapcTBEHHBIM TEXHUUYECKUA YHUBEpCUTET, 2014 op.ru/47686.html
EmuctparoB B. B., Hcnonb3oBanue Bo300OHOBIsieMoi dHepruu, CaHKT-
5 |llerepbypr: Cankrt-IletepOyprekuii mojuTexXHUUeCKuil yHuBepcuter Ilerpa
Benuxkoro, 2010

OO6yuaromuecs u3 ynciaa nHBATHIOB 1 Jiuil ¢ OB3 obecreunBaroTCs MeYaTHBIMU U (HITH ) DJICKTPOHHBIMHU
00pa3zoBaTebHBIMU pecypcaMu B pOpMax, aaanTUPOBAHHBIX K OTPAHUYCHUSIM HX 3710POBBSI.

http://www.iprbooksh
op.ru/63879.html

http://www.iprbooksh
op.ru/28908.html

http://www.iprbooksh
op.ru/55117.html

http://www.iprbooksh
op.ru/43948.html

8.2. Ilepeuenp pecypcoB HMH(OPMAIMOHHO-TENIEKOMMYHUKAIMOHHON cetu «HTepHeT», HeOOXOIUMBIX JUIs
OCBOEHUS AMCUUIIINHBI (MOJYJIs)

HaumenoBanue pecypca cetu «MHTepHET» DJEeKTPOHHBIN ajpec pecypca

https://moodle.spbgasu.ru/pluginfile.php
/174314/mod_resource/content/3/%
D0%9D%D0%B5%D1%82%D1%80%
D0%B0%D0%B4%D0%B8%D1%86%
D0%B8%D0%BE%D0%BD%D0%
BD%D1%8B%D0%B5%20%D0%B8%
D1%81%D1%82%D0%BE%D1%87%
D0%BD%D0%B8%D0%BA%D0%
B8%20%D1%8D%D0%BD%D0%B5%
D1%80%D0%B3%D0%B8%D0%B8%
20%D0%A0%D0%93%D0%A0.pdf

Herpanunmonnsle MCTOYHUMKH SHepruu. PacueTHo-rpaduueckue
paboThI: MeT. yKa3aHus JUIsS CcTyneHToB HampasieHus 13.03.02. /
cocrt. /. B. I'opmaros.

Pykonuch, MOATOTOBICHHAS K H3/IaHUIO

I'OCT P 54531-2011  HerpanuuuoHHblE  TEXHOJIOTHH.
Bo3oOHoBnsieMble ¥ albTEPHATUBHBIE HCTOYHHUKHU SHEPTHUH.
Tepmursr u  ompenenerus. M.: Cranmaprundopm, 2013.|http://docs.cntd.ru/document/120009733
(YTBEPXJIEH U BBEJEH B JIEMCTBUE IIpuxazom|l
denepanbHOTO areHTCTBA MO0 TEXHHUYECKOMY PETYIUPOBAHHIO U
MeTposioruu oT 28 Hos6ps 2011 roga N 610-cT).

BCH 52-86/T ocrpaxxgancTpoil YCTaHOBKU COJIHEUHOTO TOPSYETO
BopocHaOxeHus. Hopmel npoextuposanus. ['occtpoit CCCP - M.
Crpoiinznar, 1988. (YTBEPX/IEHbBI npukasom [http://docs.cntd.ru/document/901708515
['ocynapcTBEHHOr0 KOMUTETA IO TPaXkIaHCKOMY CTPOUTENBCTBY U
apxurektype npu ['occtpoe CCCP ot 17 nexabps 1986 r. Ne 429).

BCH 56-87/I'0CKOMapXHUTEKTYphI I'eoTepmanbsHoOe
TEIUIOXJIAJOCHA0KEHHE JKWIBIX M OOIIECTBEHHBIX 3JaHUN U
coopyxenuii. Hopmbel npoektupoBanus. ['ocymapcTBEeHHBIN
KOMUTET MO apXUTEKTYpe M TpaJOCTPOUTENLCTBY mHpu l'occTpoe htto://docs.cntd.ru/document/901707728
CCCP - M.: Crpoiuzaar, 1989. (YTBEPXKJIEHbBI mnpukazom P- R
I'ocynapcrBenHOro KOMUTETA o ApXUTEKTYype u

rpagoctpoutensctBy npu I'occrpoe CCCP ot 27 oktsabpst 1987 r.
N 328).




PJI 34.20.115-89 Meroandeckue ykazaHusi 1O pacyery Hu
MPOSKTUPOBAHUIO  CHUCTEM  COJIHEYHOTO  TEIUIOCHAOKCHMSI.
Munsnepro CCCP. - M.: CIIO Corostexanepro, 1990 rogn.
(YTBEPXXJIEHO I'naBHBIM Hay4HO-TEXHUYECKHM YIPABICHUEM
SHEPreTUKHU U dnekTpudukanmu 07.12.89 r.).

http://docs.cntd.ru/document/120003483
8

I'oCT P 51237-98 Herpanuuuonnas SHEpPreTHKa.
Berposnepreruka. Tepmunbl u  omnpenenenus. M.: HUIIK
W3parensctBo cranpapros, 1999. (YTBEPX/EH U BBEJIEH B
HEﬁCTBHE [TocranoBnenuem ['occranmapra Poccuum ot 25
aexadpst 1998 1. N 460).

http://docs.cntd.ru/document/120002644
9

roct p 51991-2002 Herpamuimonnas  sHepreruka.
Berposnepretuka. VYctaHoBKM BeTposHepreruueckue. OOmue
texandyeckue tpebdosanus. M.: UIIK HznatenscTBO CTaHIapTOB,
2003. (ITPUHAT U BBEJIEH B JIEVICTBUE IlocraHoBieHHEM
I'occrangapra Poccun ot 25 nexabps 2002 r. N 516-cr).

http://docs.cntd.ru/document/120003149

I'OCT P 51594-2000 HerpaauuuonHasi sHepretuka. CosiHeUHas
sHepreruka. Tepmunsl u onpenenenusa. M.: UIIK M3narenscTBo
craggapros, 2000. (YTBEPX/EH U BBE/IEH B JIEMICTBUE
[TocranoBnenunem I'occrangapra Poccun ot 21 anpens 2000 r. N
119-c1).

http://docs.cntd.ru/document/120002644
6

I'OCT P 51596-2000 Herpanuuuonsasi suepreruka. CojHeuHas
sHepreTuka. KosmekTopbl conHedHble. MeToabsl ucnbiTaHuil. M.:
UIIK WsznarensctBo cranmapros, 2000. (YTBEPXIEH WU
BBEJIEH B I[EﬁCTBHE IToctanoBnenunem ['occrangapra Poccun
ot 21 anpens 2000 r. N 121-c1).

http://docs.cntd.ru/document/120002644
7

I'OCT P 51597-2000 Herpaauinuonnas sHepreTuka. Mopayinu
COJTHEYHBIE (HOTOINCKTpUUYECKUE. TUIIBI M OCHOBHEIC MapaMeTphl.
M.: UIIK HznarensctBo cranmapros, 2000. (YTBEPXJIEH U1
BBEJIEH B JJEMICTBUE Ilocranosiennem Ioccrarnnapra Poccun
ot 21 ampeng 2000 r. N 122-cT1).

http://docs.cntd.ru/document/120002644
8

I'oCT P 51238-98 Herpagunuonnas JHEPreTHKA.
I'mpposnepretuka Manas. Tepmunsl n onpenenenus. M.: HIIK
WznarensctBo cranmapros, 1999. (YTBEPXEH U BBEJIEH B
ZLEPICTBHE [TocranoBnenuem I'occranpapra Poccum ot 25
Jekabps 1998 r. N 461).

http://docs.cntd.ru/document/120002644
4

roct p 55005-2012 Bo3oOHoBnsieMast ~ 2HepreTUka.
I'eoTepmanbHble 37eKTpocTaHIMU. TpeboBaHUs MO 0e30MacHOCTH
npu skcrryatanuu. M.: Cranaaptungopm, 2014. (YTBEPXIEH
1 BBEJIEH B JEMCTBME Ilpukazom denepansHOro areHTCTBA

10 TEXHUYECKOMY PETYJIHPOBAHUIO U METpoJoruu oT 20 ceHTA0ps
2012 r. N 384-cT).

http://docs.cntd.ru/document/120010362
3

250-@3. O BHECeHHUHU M3MEHEHUI B OTJIENIbHBIE 3aKOHOAaTEIbHbIE
akThl Poccuiickoit denepany B CBSI3U C OCYIIECTBICHHEM MEpP MO
pepopmupoBanuto EnuHoit sHepreTuueckoil cucremsl Poccum (c
n3MeHeHusMH Ha 6 nexadps 2011 roxa) (pegakuusi, TeUCTBYOIIAs
c 1 suBaps 2012 rona).

http://docs.cntd.ru/document/902069304

8.3. HCpC‘lCHB COBPCMCHHBIX HpO(I)eCCI/IOHaJ'ILHBIX 0a3 JaHHBIX U I/IH(I)OpMaL[I/IOHHBIX CIIPAaBOYHBIX CUCTEM

HanmenoBanue

DneKTpOHHBIN agpec pecypca

Cuctema auctaninnornHoro ooyuenust CIIoI'ACY Moodle

https://moodle.spbgasu.ru/

DneKTpOHHBIN (DOH/ MPaBOBOK M HOPMATUBHO-TEXHUYECKOMN TOKYMEHTAITUN

B 00JacTU CTPOMUTENHCTBA M MPOSKTUPOBAHMS, OE30MACHOCTH U
TpyJa, DHEPTETUKU B HedTerasa, mpasa.

oxpansl [http://docs.cntd.ru

DekTpOoHHO-0MOIMOoTeYHast cucTeMa u3aarenbersa "IPRbooKs™

http://www.iprbookshop.ru/




[Dnexrponno-6nbIHOTE HAs crucTtema n3narensersa "FOPANT" |https://www.biblio-online.ru/ |

8.4. IlepeueHr WHGOPMAIMOHHBIX TEXHOJIOTHH, HWCIIOJB3YEMBIX TPHU OCYIIIECTBICHUU OOpPa30BaTEILHOTO
mpouecca MO AUCHUIUIMHE, BKJIIOYas TIEpedyeHb JIMIIEH3MOHHOTO M CBOOOJHO pPAacIpOCTPaHsIeMOro

MPOrPaMMHOTO O0ecTICUeHUs

HaumenoBanue

Crioco6 pacrpocTpaHeHus
(JIMLICH3MOHHOE WJIK  CBOOOJIHO
pacIpoCTpaHsIeMOe)

Microsoft Windows 10 Pro

HoroBop Ne 132009689201 ot
18.12.2020r [Iporpammueblie
npoayKkTel MaiikpocodT, goroBop Ne
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

Microsoft Office 2016

HoroBop Ne  J132009689201 ot
18.12.2020r IIporpammubIe
npoaykTel Maiikpocodt, goroBop No
132009689201 ot 18.12.2020 ¢ AO
"Co¢rJlaitn Tpeiia": Windows 10,
Project Professional 2016, Visio
Professional 2016, Office 2016.

8.5. MarepuaabHO-TEXHHUUYECKOE 00€CIICUCHNUE TUCITUTIITUHBI
CaenieHust 00 OCHAIICHHOCTH Y4eOHBIX ayIUTOPUIN M OMEIICHUH I CAMOCTOSITEIbHON pabOThI

HaumeHnoBanue yueOHBIX ayAUTOPUM U TOMELLIEHUI
JUIS CAaMOCTOSITENIbHON paboThI

OcHaieHHOCTh 000PYI0BAaHUEM U TEXHUICCKUMU
cpelncTBaMu O0yueHus

01 VY4eOHble ayauUTOpPUM JJi1 TPOBENEHUS
JIEKIMOHHBIX 3aHATHH

YyeOHass ayauTopus JUis TPOBEACHUS  3aHITHHA
JEKIMOHHOTO THUMNA, KOMIUIEKT MYJIbTUMEIUINHOTO
o0opynoBaHus (TMepcoHaIbHBIN KOMIIBIOTED,
MYJbTUMEAUNHBIA MPOEKTOP, SKpaH, ayauo-CUCTEMA),
JIOCKa, JKpaH, KOMILIEKT yueOHOU MeOenu,
noakmoueHne k kommbrotepHou cetu CIIGIACY,
BBIX0I B IHTEepHET

01 VY4yeOHble ayauTOpUu I IPOBEACHUS
MPAKTUYECKUX 3aHSATHH, KypCOBOTO
MIPOEKTUPOBaHUS (BBIOJHEHUS KYpPCOBBIX pPadoT),
TPYIIOBBIX WM WHAWBHIYAIBHBIX KOHCYJIbTAIIHH,
TEKYILETro KOHTPOJIS U MPOMEXKYTOYHOM aTTeCTalluu

Kommexr MYJIBTUMEANNHOTIO 000pya0BaHUs
(mepcoHanbHBIN KOMIIBIOTED, MYJIbTUMEIUNHBIN
MIPOEKTOP, JKpaH, ayJuo-CUCTeMa), JOCKa, KOMILUIEKT
yueOHOU MeOemnH, NOJIKII0UeHNE K KOMIIBIOTEPHON CeTH
CII6I'ACY, Bbixoa B UHTEpHET

01 . [Tomemenus 11 caMOCTOSTENBHON pabOThI

[Tomemienue At CaMOCTOSATENEHON paOOThI (YU TATBHBIH
3an omosmotekw, aya. 217): T1IK-23 mrt., B T.9. 1 mr.- TIK
mis gu ¢ OB3  (cuctemHbIi  OOK, MOHHUTOD,
KJIaBHATypa, MbIIb) C TOJKIIOYCHHEM K CETH
«HTEepHET» U O0ECreueHneM JOCTYyMa B DJIEKTPOHHYIO
nHpopMannoHHo-o6pazoBatenbHy0 cpeny CIIOIACY.
ITO Microsoft Windows 10, Microsoft Office 2016

I[J'IH WHBAJIMJO0B U JIHUII C OB3 obecneunBaroOTCsS CIICIHUAJIbHBIC YCIIOBUA IJIA IMOJTYYCHUA 06pa30BaHI/IH B

COOTBETCTBHH C Tpe6OBaHI/I${MI/I HOPMATUBHO-IIPABOBBIX JOKYMCHTOB.
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